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Npenucnosue

IBM® SPSS Modeler - 9To HHCTpyMeHTaJIbHAS Cpe/a HCcieaoBanus AaHHbIX IBM Corp., paccunTanHas Ha paboTy ¢
npeanpustueM. SPSS Modeler nomoraet opraHu3anusiM yiIyqlinTh B3aUMOCBSI3U C KIIMCHTAMU U OT/ICIbHBIMU
JImaMu, obecrieyrnBast TJry0oKoe MOHUMaHue JaHHbIX. OpraHu3aluy UCIOJB3YIOT MPHOOPETEHHBIE C TOMOIIBEO
SPSS Modeler riy0okue 3HAHUS TSI COXPAHEHHS BBITOTHBIX 3aKa3YNKOB, 0OHAPYKEHUSI BO3MOXKHOCTEH
JIOTIOJIHUTEJIbHBIX TIOKYIOK, TPUBJICYCHHSI HOBBIX KJIMEHTOB, OOHAPYKEHHsI OIIUOOK, COKPAILICHUST PUCKOB U
YJIy4IIeHH B 00ECIEUeHUH TOCYIaPCTBEHHbBIX CITYKO.

Harssinaenii uatepgeiic SPSS Modeler maeT mosib30BaTesiM BO3MOKHOCTD IPUMEHUATD CBOM KOHKPETHBIN OIBIT B
Ou3Hece, 4YTO CIOCOOCTBYET pa3paboTKe OoJjiee MOITHBIX MPEACKA3BIBAIONINX MOJIEIIEH U COKpAIaeT BpeMs
npunsitus pemenusi. SPSS Modeler npeiaraet MHOTO Coco60B MOJEIIMPOBAHUSI, TAKUX KaK aJITOPUTMBI
Ipe/icKa3aHus, Kiaccu(uKanmum, CErMEHTAMN 1 acCollMaTuBHOro obHapyxenus. Korna mozaeneit IBM SPSS
Modeler Solution Publisher moinepxxuBaeT nx pacnpocTpaHeHNe Ha yPOBHE OPraHU3AMH I TPHHAMAFOIINX
pelIeHre COTPY/AHUKOB WJIM /ISl IPUMEHEHUS K 0a3e TaHHbIX.

O 6usHec aHanuTuke IBM

[Mporpammuoe obecreuerre IBM 11st GM3HeC aHATIMTUKU MPEAOCTABIISET MOJIHYIO, TOCIEOBATEILHYIO H TOUYHYIO
“HPOPMAIHIO, KOTOPas MOBBIIAET d3(h(HEeKTUBHOCTH BefeHUs OnuzHeca. [ToIHBII HAOOP MPOTPAMMHOTO OOECTIeUEeHU ST
s business intelligence] [ipornoctuueckoit anamutuku, [ynpasenns gpurancoBoii 23bheKTHBHOCTHIO U CTpaTeruei| u
|aHaJ'II/ITI/I‘lCCKI/IX HpHJ’IO)KCHHﬁlHOSBOJ’[HCT SICHO BUACTDb TCKYIIYIO CUTYAllUIO, 4 TAKXKEC ACJIaTh IPOTrHO3bI,
MO3BOJIAOIIUE MPEANIPUHUMATD NPAKTUICCKUE ﬂeﬁCTBI/Iﬂ. B coueTanuu ¢ PCHICHUSAMU OJI1 KOHKPECTHBIX OTpaCJ’ICﬁ,
MIPOBEPEHHON MPAKTUKON 1 ycayramu OusHec anamTuka IBM mo3BoJisieT opraHu3anusM JF00bIX pa3MepoB
JIOCTUTaTh HAWBBICIIICH TPOU3BOAUTEIILHOCTH, YBEPEHHO ABTOMATH3UPOBATH IIPOIIECCHI MPUHSITHUS PEIICHUH U
JIOOUTHCS JIy4IIUX PE3YIbTATOB.

Kaxk cocraBHas yacTb 3T0T0 HabOpa, mporpamMmuoe obecreuernne IBM SPSS Predictive Analytics momoraet
OpraHU3alMsIM IIPEACKa3bIBATh OyAyLIHe COOBITHS ¥ NIPEIIPHHIMATH IPAKTHYECKUE ACHCTBHS HEOCPEACTBEHHO Ha
OCHOBe 3THuX Ipejicka3anuii. KoMmmepueckue, mpaBUTEILCTBEHHbIC M aKaIeMUYECKHE OPraHn3aliK BCEro MUpa,
noJrararoTcst Ha TexHosoruro IBM SPSS, obecneunBaroniyto KOHKYPEHTHOE IPEUMYIIIECTBO B IPUBJICUCHNUH,
yIep>KaHUU U TOBBIIIEHUH OT/Ja41 OT KJIMEeHTOB. Bximrouast mporpammuoe obecnieuenue IBM SPSS B cBou
©)Xe/IHEBHBIE Ollepalii, OPraHu3ad MOTYT IPOTHO3UPOBATL OYAyILIHe COOBITHUS, HAIPABIISTD U
ABTOMATH3MPOBATh PEIICHHS ISl COOTBETCTBHUSI OM3HEC-IIEIISIM M JOCTUTaTh OLyTUMBIX KOHKYPEHTHBIX
nperMyniecTB. YToObl HOJIYYHTh JaJIbHEHIITYO HHOOPMALMIO UM CBSA3ATHCS C IPEICTABUTEIIEM, 3ai/INTe Ha
[http://www.ibm.com/spss}

TexHnYecKana nogaepmKa

TexHnueckas HOJAEPKKA IPETOCTABIIAETCS KJIMEHTaM, OIUIAYNBAIOIUM OOHOBHUTE bHBIE B3HOCHL. [Tosb30BaTe N
MOTYT 00pAaIaThCs B CIyK0y TEXHHUECKOH MOAACPKKH, €CIIM Y HUX BO3HUKAIOT KaKue-JIMO0 MpoOIIeMBbl C
UCIIOJIb30BAHNEM HJIM YCTAHOBKOI mporpaMmHoro obecneuenus IBM Corp.. 3a TeXHHUECKOH TOAAEPKKON
obparmaiitech Ha caiit IBM Corp.:|http://www.ibm.com/supportl [Tpu obOpamieHnn 3a NOICPKKOM OyIbTE TOTOBBI
Ha3BaTb ceOsl U OpraHu3aluio, B KOTOPOil Bbl paboTaeTe.



http://www-01.ibm.com/software/data/businessintelligence/
http://www-01.ibm.com/software/analytics/spss/
http://www-01.ibm.com/software/data/cognos/financial-performance-management.html
http://www-01.ibm.com/software/data/cognos/products/cognos-analytic-applications/
http://www.ibm.com/spss
http://www.ibm.com/support
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fnaea 1. O nporpamme IBM SPSS Modeler

IBM SPSS Modeler - 3T0 KOMILIEKT HHCTPYMEHTOB UCCJICIOBAHUS TAHHBIX, IPH TOMOIIKA KOTOPOTO MOXKHO OBICTPO
pa3pabaThIiBaTh NPOTHO3HBIE MOJIEJIN, UCIIOJIb3YIOIIUE JIEJIOBbIE 3HAHUS U OTBIT, U BHEAPSITh UX B JIEJIOBBIC
onepanuu JJis yCOBEPIIEHCTBOBAHUS Ipoliecca NPUHATHS peleHuii. PazpaboTanHblil Ha OCHOBE MOJEH
npomblinieHroro cragaapta CRISP-DM, IBM SPSS Modeler noniepkuBaeT BeCh MPOIECC UCCIICAOBAHUS TAHHBIX,
OT 00pPabOTKH UCXOIHBIX JAHHBIX JIO MOJIYYCHUS JIYUIIHX JICJTOBBIX Pe3yJIbTATOB.

IBM SPSS Modeler npeiiaraet psijt METOI0B MOJIEIMPOBAHUS, B3SITHIX U3 TAKUX 00JIacTell, Kak OOyueHre MaIH,
MCKYCCTBEHHBIN MHTEJUIEKT U CTATUCTHKA. [Ipr moMomu MeTOA0B, JOCTYNHBIX HA HauTpe MoaemmpoBanne, MOXHO
U3BJICYb HOBYIO HH(GOPMAIUIO U3 TAHHBIX U Pa3paboTaTh MPOTHO3HBIE MOACHN. Y KaXIOT0 U3 METOAO0B €CTh CBOU
CUJIbHBIC CTOPOHBI U TUIIBI 3a/1aY, JJIA PCUICHUA KOTOPBIX OH JIYYIIIE BCEIrO NOAXOJUT.

SPSS Modeler MOXHO TPHOOPECTH KaK OTACIBHBIN MPOIYKT UITH UCIIOJIH30BaTh KaK KJIMEHT B coueTannu ¢ SPSS
Modeler Server. Kpome TOro, 1oCTyIeH psii JOMOJIHATEILHBIX BO3SMOXHOCTEH, CBOJIKA KOTOPBIX JIA€TCS B
CIIeyIOIMX passesiax. JIOHOJHUTE bHY HHPOPMALHIO cMOTpHTe 1o axpecy [http://www.ibm.com/software/|
lanalytics/spss/products/modeler/}

MpoaykTtbl IBM SPSS Modeler

B cemeiictBo npoaykToB IBM SPSS Modeler u cBsi3aHHbBIE C ’TUM CEMENRCTBOM MPOTPAMMBI BXOJISIT CJIEYIOITIE
OPOMYKTHI:

e IBM SPSS Modeler

* cepsep IBM SPSS Modeler

* IBM SPSS Modeler Administration Console

* IBM SPSS Modeler Batch

* IBM SPSS Modeler Solution Publisher

e Amnantepsl cepBep IBM SPSS Modeler niis IBM SPSS Collaboration and Deployment Services

IBM SPSS Modeler

SPSS Modeler - 310 nosHOQYHKIMOHAIbHAS BEPCHUS IPOJIYKTa, yCTAHABJIMBAEMasl 1 3aIlyckaemasi Ha IepCOHaIbLHOM
kommbtotepe. SPSS Modeler MoXHO 3aIyCTHUTD B JIOKAQJILHOM PEXHMME, Kak aBTOHOMHBIN TPOJIYKT, HJIH B
pacnpenesieHHOM pexxume BMecte ¢ cepep IBM SPSS Modeler, 4ToObI MOBBICHTE TPOU3BOAUTEIFHOCTD HA OOJIBIINX
HaOoOpax JaHHBIX.

Hcnomb3ys SPSS Modeler, MOXHO OBICTPO M HHTYUTUBHO CTPOUTH TOYHBIE MIPOTHO3HBIE MOJIEJIH, He Tprderast K
IIPOTPAMMUPOBAHMIO. VICTIOIB3yS YHUKATIBHBIN BU3yaIbHBIN HHTEP]EHC, MOKHO JIETKO BH3yaIN3UPOBATH MIPOIIECC
AQHAJIN3a JAaHHBIX. B IPOAYKT BCTPOEHBI pacInpeHHble (QYHKIMY AaHAJIUTHKH, IPU TOJACPKKE KOTOPBIX MOXKHO
O6Hapy)KI/IBaTI: B JAHHBIX CKPBITBIC CTPYKTYPbI U TCHACHIIUU. Moxno MOACTIUPOBATD PE3YJIbTATHI U BBISACHATD,
Kakue (paKTOPbI HA HUX BJIMSIEOT, YTOOBI IIOJTHOCTHEO UCIOJIB30BAThH JICJIOBBIC BO3MOXKHOCTHU M OI'PAHAYMABATH PUCKU.

SPSS Modeler moctymer B 1Byx Bepcusix: SPSS Modeler Professional u SPSS Modeler Premium. [lomoHATETEHYEO
HH(pOPMAIUIO CMOTPUTE B pa3jielie I“BLIHyCKI/I IBM SPSS Modeler” na ctp. 2l

cepBep IBM SPSS Modeler

SPSS Modeler nosb3yeTcst apXUTEKTYPOIl KJIMEHT - CepBep, YTOOBI PACIPEeISITh TPEOOBAHUS PECYPCOEMKHUX
oneparuii o MOITHBIM CEPBEPHBIM MIPOTpaMMaM, YTO MOBBIIIAET MPOU3BOAUTEILHOCTD ISl OOJIBIINX HAOOPOB
JITAHHBIX.
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SPSS Modeler Server - 3T0 OTAEIBHO JIMIIEH3UPYEMBII MPOIYKT, KOTOPBI HEPEPHIBHO PAOOTACT B PEXKUME
pacipenesieHHOTO aHaJIM3a Ha XOCTe cepBepa COBMECTHO C OJTHOM MJIM HECKOJIbKUME ycTaHoBKaMmu IBM SPSS
Modeler. ITpu 3tom SPSS Modeler Server obecnieunBaeT BbICOKYIO MIPOU3BOAUTEILHOCTD [T OOJIBIINX HAOOPOB
JIAHHBIX, IOCKOJIbKY PECYpPCOEMKHE ONEPAINU MOXKHO BBINOJHITH Ha cepBepe 0e3 CKauuBaHUs JaHHBIX HA
KoMnbroTep kineHTa. Kpome toro, cepsep IBM SPSS Modeler obecrieunBaeT noaiep Ky 7151 BO3SMOXKHOCTEN
ontumuzanuu SQL u MomempoBaHus B 6a3e JaHHBIX, YTO JACT AOMOJIHATEIHHBIN BBIATPHIII B
MIPOU3BOAUTEIILHOCTH U aBTOMATU3AIINH.

IBM SPSS Modeler Administration Console

Modeler Administration Console - 310 rpadguueckasi nporpamMma Jist yIpaBJeHUs] MHOTOYUCJICHHBIMU OIIMSIMU
koHpurypanuu SPSS Modeler Server, KOTOpPbIil Takke MOKHO KOH(DUTYPUPOBATH MOCPEACTBOM (haiiyia onmuit. DTa
[IPUKJIAHAS] IPOTpaMMa COIEPKUT KOHCOJIbHBII 10JIb30BATEIbCKUIT HHTEpdEiic 11 OTCIeKUBAHUS U
koHpurypuposanus ycranoBok SPSS Modeler Server installations, and is available free-of-charge SPSS Modeler
Server. DTy npHKJIaHYIO IPOrpaMMy MOXHO YCTAaHOBHUTH TOJILKO Ha KOMIIbIoTepax Windows; olHAaKO OHa MOXET
YIPABIISTh CEPBEPOM Ha JIFOOOI MOAIep)KUBAEMOiT TITIAThOpMe.

IBM SPSS Modeler Batch

X0Ts1 00BIYHO HCCIIeIOBAHNE JAHHBIX - THTEPAKTUBHBIH MpoIecc, MOXHO Takxke 3amycTuTh SPSS Modeler u3
KOMAaH/IHOH CTPOKH, He OTKpbIBas rpaduueckuii natepdeiic. Hampumep, y Bac MOTyT OBITH HPOIODKUTEIbHbIEC UITH
HOBTOPSIIOIIMECS 33/1a41, KOTOPbIE KeJIATeJIbHO BBIOJHUTH Oe3 yuacTus nojb3oBartess. SPSS Modeler Batch - aTo
0cobast Bepcust MPOJIyKTa, PEIOCTABIISIONIAS TOA/ICPXKKY BCeX aHAJIMTHYECKUX Bo3MoxkHocTel SPSS Modeler 6e3
BbI30Ba OOBIYHOTO MOJIb30BaTEILCKOrO NHTEpdeiica. SPSS Modeler Server Heo6xoaum auist ucnosibzoBanust SPSS
Modeler Batch.

IBM SPSS Modeler Solution Publisher

SPSS Modeler Solution Publisher - 3T0 HHCTpYMEHT, IpH MOMOIIIX KOTOPOT'O MOXHO CO3/1aTh MAKETHYIO BEPCUIO
notoka SPSS Modeler; Takyro BepcHIO MOXHO 3aIyCKaTh BHEIIHUM MEXaHU3MOM BPEMEHHU BBIIIOJHEHUSI NN
BCTPOUTH BO BHEIIHIOIO MIPHUKJIAIHYIO IPOTPAMMY. DTHM CIIOCOOOM MOXHO ITyOJIMKOBATH M BHEAPSTH MOJIHBIC
notoku SPSS Modeler miis ucnosib3oBanus B cpeaax, rae SPSS Modeler ve ycranosiier. SPSS Modeler Solution
Publisher pactipoctpansercs B cocrase ciryx0br IBM SPSS Collaboration and Deployment Services - Scoring, 1yst
KOTOPOIi TpebyeTcs oTaeabHast uneH3us. C aToit muien3ueit Bol mosyvaete SPSS Modeler Solution Publisher
Runtime, npu moOMOIIK KOTOPOTO MOXKETE 3aMyCKATh OMYOJIMKOBAHHBIE TOTOKH.

Jonomautenpayro naGopmanuto o SPSS Modeler Solution Publisher cmoTpute B nokymentamuu IBM SPSS
Collaboration and Deployment Services. Lleatp 3uannit IBM SPSS Collaboration and Deployment Services comepxut
paszaessr "IBM SPSS Modeler Solution Publisher" u "IBM SPSS Analytics Toolkit".

Anantepsbl cepep IBM SPSS Modeler ana IBM SPSS Collaboration and
Deployment Services

Hus IBM SPSS Collaboration and Deployment Services mocTyneH psix aganTepoB, IpU OCPEACTBE KOTOPBIX SPSS
Modeler u SPSS Modeler Server moryT B3aumoeiicTBoBaTh ¢ penosutopuem IBM SPSS Collaboration and
Deployment Services. I1pu atom notox SPSS Modeler, BHeApEeHHbBIN B PEIO3UTOPUI, TOCTYIIEH 1JIsi COBMECTHOTO
UCIIOJIb30BAHUS HECKOJIbKMMHU MOJIb30BATEIIIMU WM JJIs1 OOpalleHus u3 npukiagHoi nporpammMsl IBM SPSS
Modeler Advantage TOHKOTO KJIMeHTa. AJlalTep YCTAHABIIMBACTCS B TOI CUCTEME, B KOTOPOI HAXOIUTCS
PEnO3UTOPHUIL.

Boinycku IBM SPSS Modeler

SPSS Modeler nocTyneH B CIeIyFOIIUX BBITYCKAX.
SPSS Modeler Professional

SPSS Modeler Professional cogepxuTt Bce HHCTPYMEHTBI, HEOOXOIUMBIE 17151 PAOOTHI C OOJIBIIUHCTBOM THUIIOB
CTPYKTYPHUPOBAHHBIX TAHHBIX, TAKUX KaK TPACCUPOBKA MOBEJCHUS U B3auMoeiicTBus B cucremMax CRM,
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neMorpadun, ToBeIeHUs MOKyaTeJIel U TAHHBIX O MPOJIaKax.
SPSS Modeler Premium

SPSS Modeler Premium - 3T0 0TAeIbHO JMIEH3UPYEMBIi TPOAYKT, pacmupsitornnit SPSS Modeler Professional st
paboThl ¢ TAKMMH CIICIUATIbHBIMA JAHHBIMH, KAK JTaHHbIC B AHAJIUTHKE OOBEKTOB MJIM COLUABHBIX CETSIX, U C
HECTPYKTYPUPOBaHHBIMH TEKCTOBbIMU JaHHbIME. SPSS Modeler Premium cocTouT U3 CiieIyrOIHX KOMIIOHEHTOB.

IBM SPSS Modeler Entity Analytics 7o6aBsieT JOTOJTHATEIFHOE M3MEPEHNE K IPOTHOCTHIECKOH aHammTike IBM
SPSS Modeler. [TporHocTrveckast aHaJIMTUKA MBITAETCS MPpeAcka3aTh OyayIiee MOBeIeHNe TaHHBIX U3 MPOIILJIOTo, a
00BLeKTHAS aHAJINTHKA HaIlrpaBJICHA Ha YJIYYIICHUEC CBA3HOCTH U COIJIACOBAHHOCTHU TCKYHIUX JAHHBIX TOCPEACTBOM
yCTpaHCHUA KOH(I)J'II/IKTOB UICHTUYHOCTHU B CaMUX 3aIlIUCAX. I/IZ[CHTI/I‘{HOCTI) MOXET OTHOCUTBLCA K UHAUBUAYYMY,
OpraHM3alny, a TAKXKe K JII0OOMY APYyromy 00BbEKTY, U1 KOTOPOro BO3MOXKHA HEOJTHO3HAYHOCTh. Pasperienune
HUACHTUYHOCTH MOXET OKa3aThCs KpaliHe HeOOXOAMMBIM IS Psijia NOJIel, B TOM YHUCJIe JJIs1 YIPABJICHUS
OTHOILICHHUSIMHU C KJIMEHTaMU, OOHAPYXEHUSI MOIICHHUYECTBA, IPOTUBOICUCTBUSI OTMBIBAHHUIO JICHET UJIN TSI
HAIMOHAJILHOM 1 MEXKTyHAPOIHON Oe30MaCHOCTH.

IBM SPSS Modeler Social Network Analysis mpeoopa3yet nHGOpMAIIIO 0 B3AaNMOCBS35X B MOJIA,
XapaKTepHU3YIOIIKe CONUAIbHOE MOBEACHHUE OT/ISJIbHBIX JIMI[ U I'pyHIl. [1py moMOIIu 1aHHBIX, OINHUCHIBAFOIIIUX
B3aMMOCBSI3H, B OCHOBE KOTOPBIX JiexKaT colnalibibie cetu, IBM SPSS Modeler Social Network Analysis onpenessier
CoUaJIbHBIX JIUACPOB, BIUAOIIUX HA MOBCACHUC APYTUX YYACTHUKOB CETU. KpOMC TOT'O, BBl MOXCTE ONPEACIIUNTD,
KaKue JIFo 11 HanOoJiee NOIBEPKEHbI BIMSHUIO IPYTUX YYACTHUKOB ceTH. CoueTasi oJIy4eHHbIE Pe3yJIbTATHI C
pe3yJIbTaTaMu IPYTUX U3MEPEHHIA, MOXKHO CO3/aTh UCUCPIBIBAIOIINE PODIIIN OTACIBHBIX JIUI, HA KOTOPBIX OyIyT
OCHOBAHBI BAIIIU TPOTHO3HBIE MOJIeJU. MOJIeJTH, COAEPIKAIINE ITY CONUATILHYIO HH(POPMAIIUIO, BHIOJIHIFOTCS
JIydIlie MOJIEJIel, KOTOPBIE ee HEe COJIePKAT.

IBM SPSS Modeler Text Analytics ncrosp3yeT HOBeifIne THHTBUCTHYECKAE TEXHOJIOTUHN B 00paboTKy
ectecTBeHHOTO si3bIka (NLP) i1 ObICTpOii 06pabOTKM CaMbIX Pa3HOOOPA3HBIX HECTPYKTYPHUPOBAHHBIX TEKCTOBBIX
JIAHHBIX, JIJISl U3BJICYCHHSI ¥ OPTaHU3AIUK KJIFOUYEBBIX OHSTHI ¥ IPYIIAPOBAHUS ITUX MOHITHUN B KATETOPHH.
M3BJieueHHbIE MOHSTHS U KATETOPHH MOXHO COYETATh C CYIECTBYIOIINMU CTPYKTYPHUPOBAHHBIMY JTAHHBIMHU,
TaKMMH Kak JieMorpaduyecKye, U MPUMEHSITh K MOJICJIMPOBAHUIO IIPU MOMOIIY HOJHOT'O KOMIUIEKTa HHCTPYMEHTOB
nccaenosanus nanubix IBM SPSS Modeler niist mostyuennst 60Jiee KaueCTBEHHBIX M ClIENNATIM3MPOBAHHBIX PEIICHUIA.

HdoxkymeHTauua IBM SPSS Modeler

JlokyMeHTaIms B popMaTe 3JIEKTPOHHOM ClipaBKu JocTynHA Yepe3 MeHro CnpaBka SPSS Modeler. Crojta BXoauT
noxkymenTarms a5t SPSS Modeler, SPSS Modeler Server, a Taxxe PykoBoICTBO IO MPUKJIATHBIM IMPOTpaMMaM
(y4eOHbBIT MaTepual) U Ipyrue COMpOBOAUTETLHBIC MaTEPUAITBI.

[TosHAst TOKYMEHTANuUs MO KaXA0MY IPOAYKTY (BKJIIOYas yKa3aHMs IO yCTaHOBKE) nocTynHa B opmarte PDF B
noanamnkax |Documentation xaxmoro npoaykta DVD. JIokyMEHTHI 110 YCTAHOBKE TaK)Ke MOYKHO CKayaTh C CaiiTa o
anpecy |http://www.ibm.com/support/docview.wss?uid=swg2704383 1|

KpowMme Toro, JOKyMeHTaIms B 000ux 3TuX opmaTax joctynHa B [{entpe 3nanmii SPSS Modeler o anpecy
|http://www—0 1.ibm.com/support/knowledgecenter/SS3RA7_1 7.0.0.0l

HokymeHTaumna SPSS Modeler Professional

B xomiuiekt moxkymentamnuu SPSS Modeler Professional (Bkimrouast ykazanust 0 yCTAHOBKE) BXOJISIT:

* IBM SPSS Modeler PykoBoacTBo nosn3oBaresi. O01iee BBeieHUe B ncnosib3oBanue SPSS Modeler, B Tom
YHCIIe O CO3/IaHUH MOTOKOB TaHHBIX, 00pabOTKe MPOMYIIEHHBIX 3HAYCHNH, TOCTpoeHNnto Bhipaxennit CLEM,
paboTe ¢ MpoeKTaMM U OTYETAMH U COCTABJICHUIO MAaKeTOB MOTOKOB /1 BHenpeHus: B IBM SPSS Collaboration
and Deployment Services, mporuo3upyroiue npukJiaaabie nporpammsl uiin IBM SPSS Modeler Advantage.

*  V3.bl HCTOYHHKOB, 00padoTku 1 BbiBo1a IBM SPSS Modeler. Onrcanus Bcex y3J10B, CIIyKaIyX JJIs YTEHUS,
00pabOTKM M BBIBOJIA TAHHBIX B pAa3JIMUHBLIX (hopMaTax. [1o CyIecTBy 3TO BCe y3JIbl, KPOME Y3JI0B
MOJICJITNPOBAHMSL.
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V3ab1 mogesmpoBanusi IBM SPSS Modeler. Onucanus Bcex y3J10B, CITyXKaIUX JJIs CO3IaHUS MOJeseit
uccienoBanus gaHHbIX. IBM SPSS Modeler npeasaraet psg MeTo10B MOJACIUPOBAHUS, B3ITHIX U3 TAKUX
obuactei, kak 0Oy4eHHe MAIlliH, UCKYCCTBEHHBIH HHTEJJIEKT U CTATUCTHKA.

PyxoBojactBo no aaropurmam IBM SPSS Modeler. Onncanne MaTeMaTHIECKMX OCHOB METOI0B
MOJIeJIMPOBaHMsI, UCoJIb3yeMbix B IBM SPSS Modeler. DTo pykoBoCTBO TOCTYNMHO TOJLKO B hopmarte PDF.

PyxoBoactso no npuxiaansiv nporpammvam IBM SPSS Modeler. [1pumepsl B 9TOM pyKOBOJCTBE CIIyKaT
KPATKIM CIIENAAJIM3APOBAHHBIM BBEICHIEM K TEM WJIM WHBIM METO/IaM M TEXHOJIOTUSIM MOJICJMPOBAHUSA. DTO
PYKOBOJICTBO JIOCTYITHO TaKXe B 3JICKTPOHHOM B B MeHI0 CripaBka. JJonOHUTENbHYO HH()OPMAIIHTO
CMOTpPUTE B pa3jielie |“HpI/IMepr TTPUKJIATHBIX HporpaMM”I

Cuenapun n apromatu3anus Python IBM SPSS Modeler. TapopManus 006 aBTOMaTH3AMUN CHCTEMBI Iy TEM
co3naHus cieHapueB Python, BKiFouas CrieHapuy CBOMCTB, KOTOPBIE MOTYT HCIOJIL30BATHCS ISl pa0OTHI €
y3JIAMH U TIOTOKaAMH.

PykoBoactso no Bueapennio IBM SPSS Modeler . indopmanust o Beimosienun IBM SPSS Modeler notoxos u
CIICHAPUEB KaK I1aroB o0paboTku 3aaaunii moj ynpasieHrneM IBM SPSS Collaboration and Deployment Services
Deployment Manager.

PyxoBoactso pazpadorunka IBM SPSS Modeler CLEF . CLEF npenocTtaBiiseT BO3MOXXHOCTH UHTETPAIIH C
IporpaMMaMu IPYruX NPOU3BOAUTENEH, TAKUX KAK MOAIPOrPAMMBI 00pabOTKU JAHHBIX HITH AJITOPUTMBI
MOJIeIMPOBaHUs, Kak ¢ y3iaamu B IBM SPSS Modeler.

PykoBo1cTBO 10 Hccsie10Banuio JanubIX B 6a3e panubix IBM SPSS Modeler. TapopMmanus o Tom, kKak
UCMOJIb30BATh MOIITHOCTH Balllell 0a3bl TaHHBIX JIJI HOBBIIIEHUS TPOU3BOIUTEILHOCTU U PACIINPEHHS IUATTA30HA
BO3MOJHOCTEH aHalu3a ¢ NPUBJICYCHUEM AJITOPUTMOB OT CTOPOHHUX MIPOU3BOAUTEICH.

PykoB0/ICTBO aIMHUHHCTPATOPA H PYKOBOACTBO MO Npon3BouTebHocTH cepsep IBM SPSS Modeler .
WNupopmanus o ToM, Kak CKOHGUTYpUpOBaTh n aAIMUHUCTpUpoBaTh cepBep IBM SPSS Modeler.

PykoBoacTBO nosib30BaTe s no koncom agvunuctpaTopa IBM SPSS Modeler . Indopmarnus 06 ycTaHOBKe U
WCIIOJIb30BAHMN ITOJIb30BATEIHCKOT0 HHTEp(detica KOHCONM 11T MOHUTOPHHTA M KOHGHUTyprupoBaHus cepsep IBM
SPSS Modeler. KoHcoss peanm3oBaHa Kak MOJIKJIFOYAEMBbIl MOYJIb TPUKJIATHOR MporpaMMbl Deployment
Manager.

PykoBojacteo no CRISP-DM IBM SPSS Modeler. ITomarosoe pykoBo/ICTBO K UCHOJIb30BAHUEO METOI0JIOTUU
CRISP-DM i uccnienosanus qanueix SPSS Modeler.

IBM SPSS Modeler Batch PykosoacTBo nosb3oBartess. [TosHOe pykoBOCTBO 1o ucnojib3opanuto IBM SPSS
Modeler B makeTHOM pexuMe, BKITFOUAS IIOAPOOHOCTH BBITOJHEHUS B MAKETHOM PEKUME U APTYMEHTBI
KOMAaH/THOR CTPOKHU. DTO PYKOBOJACTBO JOCTYITHO TOJIbKO B popmaTe PDF.

HokymeHTaumna SPSS Modeler Premium

B xomiuiexkt mokymentanuu SPSS Modeler Premium (BkJmrouast ykazaHust IO yCTAHOBKE) BXOJISIT:

IBM SPSS Modeler Entity Analytics PykoBoacTBo nosb3oBarens. abopManus 06 nCOIb30BaHAN aHAJIMTHKH
00BekTOB coBMecTHO ¢ SPSS Modeler, B ToM umcIIe IO yCTaHOBKE M KOHPUTYPUPOBAHUIO PEMO3UTOPUS, Y3IIaM
AHAJINTUKA OOBEKTOB W 3a7a4aM YIIPABJICHHS.

IBM SPSS Modeler Social Network Analysis PykoBoacTBo nosib3oBaresisi. PYKOBOICTBO 110 BBIIIOJHEHUIO
aHAJM3a CONMAIBbHON ceTu coBMecTHO ¢ SPSS Modeler, Bkirrouast aHa M3 TPYIIT I AaHAJIU3 PACIPOCTPAHEHHUS.

SPSS Modeler Text Analytics PykoBoacTo noan3oBaresi. Mudopmanus o0 MCHIOJIb30BAHIN aHATINTUKH
TekcToB coBMecTHO ¢ SPSS Modeler, B ToM unciie 1o y3s1am HCciieIOBaHUs TEKCTOB, NHTEPAKTUBHON
MHCTPYMEHTAJIbHOM cpefie, 111a0JIoHaM U IPYTUM PECypCcaM.

anMepr NMPUKNagHbIX nporpaMmm

WuctpymenTs! uccenoBanns naHHBIX B SPSS Modeler moMoraroT pa3pemnTs MAPOKHUil CIIEKTP ACTOBBIX U
OPraHM3aIMOHHBIX IPOOJIEM, a MPUMEPHI MPUKJIAHBIX IPOTPAMM IPEIOCTABIISNIOT KPATKHUE, IIEJICBbIC BBEICHNS B
KOHKPETHBIE METO/IbI M CIIOCOOBI MOJIEIMPOBaHUS. Mcnob3yeMble 371ech HAOOPBI JAHHBIX HAMHOTO MEHBIIIE
OTPOMHBIX CKJIAJIOB JJAHHBIX, KOTOPBIMHU YIPABJISIOT HEKOTOPBIE UCCIIEA0OBATEN JAHHBIX, HO TPUMEHSEMbIE
MOHATHS ¥ METObI IOJKHBI MACIITA0OUPOBATHLCS O PeaIbHBIX MIPUKJIAIHBIX TPOTPAMM.

4 Vam moaeposanust IBM SPSS Modeler 17



OOpaTuThes K MpUMeEpaM MOXKXHO, BbIOpaB ITpuMepbl npukjaaaupix nporpamm B Merro Crpaska B SPSS Modeler.
daiinn JAaHHBIX U IOTOKU NPUMEPOB YCTAHABJIMBAIOTCS B IIAIIKE Demos B xatajiore YCTaHOBKH IPOAYKTA.

JomnonHuTenpHyto nHbpopmanuto cMmoTpute B passese| ‘[lanka demos’}

ITpumepb! MoesmpoBanus 6a3 JaHHbIX. CMOTpPHUTE 9TH IPUMEPHI B pyKoBoJicTBe [BM SPSS Modeler In-Database
Mining Guide.

IMpumeps! cuenapueB. CMOTpPHUTE 3TH IPUMEPHI B pykoBocTBe IBM SPSS Modeler Scripting and Automation Guide.

Manka demos

DaityIpl JAHHBIX ¥ IPUMEPHI TOTOKOB, UCTIOJIB3YEMBbIE C IPUMEPAMHU MPUKJIATHBIX TPOTPAMM, YCTAHABIIMBAIOTCS B
nanke Demos B kaTajore yCTaHOBKU NpoaykTa. K 3Toif manke MOXXHO TakXe 00paTUTHCS U3 TPYyHbI nporpamm IBM
SPSS Modeler B mento ITyck Windows uitn, miesikHyB 10 Demos B CIIACKE HETaBHO UCIOJIb30BABIINXCS KATAJIOTOB B
JasoroBoM okue OTKPBITH (ailr.

['nasa 1. O mporpamme IBM SPSS Modeler S5
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[naBa 2. BBeaeHne B mogenuposaHue

Mogesib - 3T0 HabOp mpaBuii, HopMyJI UK ypaBHEHHIA, KOTOPBIC MOXKHO HUCIIOJIL30BATh JJIS IPEICKA3AHMS
BBIXO/IHBIX JaHHBIX HA OCHOBaHMM HAOOpa BXOJHBIX MOJIEH WM nepeMeHHbIX. Hanpumep, puHaHCOBASI KOMITAHUS
MOJXET UCMOJIb30BATh MOJEJIb ISl IPeICKa3aHusl PUCKOB BBIIAYM KpeAUTa OOpATUBIIUMCS 34 HEl KJIMEHTaM Ha
OCHOBaHWU WH(POPMAIUH, YXKE U3BECTHOW O OBIBIIINX KJIMCHTAX.

B03MOXHOCTD Hpe/ICKa3aHUs BBIXOAHBIX JJAHHBIX - 3TO OCHOBHAS 11€JIb IPE/ICKA3aTeJIbHON aHAIMTUKY, & TIOHUMAHHE
mporiecca MOJISJIMPOBAHUS - 3TO KJIFOU K ucnojb3oBanuto IBM SPSS Modeler.

Credit rating

|_Categary % i
5 Bad 40644 703
|® Good 59.056 1014
E Tuotal 100.000 1717

Incame level
Adj. P-value=0.000, Chi-square=481.1498, df=2

Hilgh LD|W r-ned|ium
Mode 1 Mode 2 Mode 3
Category % i Category % h Categary % il
Bad 10,969  &O Bad g3.3vg 31 Ead 41.656 332
B Good 89.031 487 B Goog 16622 B2 B Googd 58.344 465
Total 31.858 a4r Tatal 2.724 373 Total 46418 TAT
T | P T T=

PucyHok 1. lpoctasa moaens Aepesa peLleHwnit

B 3TOM mpumepe ucnosib3yeTcss MOAEITb AepeBa pellleHHii, KoTopas KJIacCuuuupyeT 3anuch (1 Ipeacka3biBaeT
OTKJIUK), UCTIOJIB3YS PSIT MPABIII PELICHUH, HAIIpIMeD:

IF income = Medium
AND cards <5
THEN -> 'Good'

Xots B 93ToM npuMepe ncrnoibiyercs Moeias CHAID (Chi-squared Automatic Interaction Detection -
ABTOMATHYECKOE OOHApYXKEHNE B3aUMO/ICHCTBNUS XU-KBAApaT), OH NIPEeIHA3HAYCH JJIs OOIIEro BBEICHNUS, 1
GOJILIIIMHCTBO TOHSITHI IIMPOKO MPUMEHSIOTCS B Ipyrux Tunax Mojaeposanus B IBM SPSS Modeler.

ZLJ'ISI IMOHUMAaHMS JIFOO O MOACJIN CHavaJla HY>)KHO IMOHATH, KAKMC JaHHBIC B HEC MMOCTYNAIOT. B satom MpUMEPE JaHHBIC
COACpKAT I/IH(l)OpMaHI/I}O 0 KJIMeHTax OaHKa. I/ICHOJ'II)Sy}OTCH CJIICAYOIIUEC I1OJIA:

Nms nosst Onucanne

Credit_rating Kpenutusiii peiitunr: 0=ITnoxoii, 1=Xoporuii, 9=3Ha4eHus OTCYTCTBUS

Age Bospact B rogax

Income Vposenb noxona: 1=Huskwuit, 2=Cpennuii, 3=Bbicokuii

Credit_cards KosniyecTBo KpeIUTHBIX KapT y KJIMEHTa: 1=MeHblIlIe ISTH, 2=NSTh UJIH
GouiblIe

Education Vposenb obpazoBanus: 1=Bricias mkosa, 2=KoJsemk

Car_loans KoJsmuecTBO BBIJIAHHBIX CCY/T HA MOKYNKY aBToMoOmist: 1=He ObLs10 1y o/1Ha,
2=]1Be um 6OJIbIIE

© Copyright IBM Corp. 1994, 2015 7



Bank noaaep>xuBaeT 6a3y JaHHBIX C XPOHOJIOTHYECKOW MH(pOpManuei o KJIMeHTaX, KOTOPbIe OpaJiil CCy bl B 3TOM
OaHKe, B YaCTHOCTH, BBINOJIHSJIN JI OHU CBOM 00s13aTesbeTBa (KpeauTHbIM pedTHHT = XOopomuii) nim
OTKa3bIBaJICh OT Iutatexeit (Kpeautnslit peitunr = [1noxoit). Mcronb3ys 3Tu cyliecTByIOIUE JaHHbIE, OAHK XOUeT
MOCTPOUTH MOJEJIb, KOTOPasl HO3BOJIUT NPEJCKa3aTh, HACKOJIBKO BEPOSITHO, YTO OyAyllre oOpallleHns 3a cCyJaMU
MpUBEIYT K HEMJIATEXKAM.

I/ICHOHLSyH MOJCJIb A€PEBa peLHCHI/IfI, BbI MOXETC IMTPOAHAJIMZUPOBATDb XaPAKTCPUCTUKU ABYX I'PYIII KJIMECHTOB U
OpeaAcCKa3aThb BEPOATHOCTDb OTKa3a OT IJIaTeXeu no ccynac.

B aTOM npuMepe UCIOJIb3YeTCsl MOTOK ¢ UMeHeM modelingintro.str, TOCTYIHBIH B Tanike Demos B IONANKE Sireams.
Daii JaHHBIX - 3TO free_credit.sav. JIONOTHATEIBLHYIO HHPOPMAIUIO CMOTPHUTE B pa3nene|“1'[am<a demos” Ha CTp.|

I[aBafITC MNOCMOTPUM Ha 3TOT HOTOK.

1. B riaBHOM MEHIO BLIOEpUTE:
®aiis1 > OTKPHITH NOTOK

2. IllenxHUTE MO 30JI0TOMY 3HAUKY CJIENKa HA MAHEJIX HHCTPYMEHTOB AUAJI0roBOro okHa OTKpPBITH U BbIOEpUTE
nanky Demos.

3. JABaX[Ibl IIEJIKHUTE MO MAIKE Streams.

JBaxIbI IIeNIKHUTE TI0 (paiiny ¢ mmeHeM modelingintro.str.

NMocTpoeHue NOTOKa

o~ —_—

4 \ -~
. E‘ "'; P TON ; /:@F\\
| Lo-E \
.\ 3 J — \Car/ —- | ey

S —

tree_credit.sav Type Creditrating

Analysis

PucyHok 2. [NoTok MoaennpoBaHus

JlJ1s moCcTpOeHUs MOTOKA, KOTOPBIN OyIeT CO3AaBaTh MOJICIb, HAM HYXXHO 110 KpaifHeil Mepe TpH 3JIeMeHTa:

* V3sen NCTOYHHUKA, ‘{HT&}OHIHﬁ JAHHBIC C HEKOTOPOT'O BHCIMHETO UCTOYHUKA, B TAHHOM CJIy4yac - U3 (baima JAHHBIX
IBM SPSS Statistics.

* V3eJ HCTOYHMKA WJIN JIOTIOJIHUTEIIbHBIN y3est T, rie 3aar0Tcsi CBOMCTBA MOJIeH, TaKHe KaK yPOBEHb U3MEPEHU s
(THIT TaHHBIX, COJIEPIKAIIUXCS B TI0JI€) U POJIb KAXKIOTO MOJIs (BXOAHOE IOJIe MJIU [0JIe HA3HAYCHHUST [JIsI
MOJICJITMPOBAHMS).

* Vien MOACJIIMPOBAHUA, FCHSpI/Ipy}OH_II/Iﬁ CJICIOK MOJECJIU, KOrla 3allylICH ITOTOK.

B atom mpumepe Mol rcnosibzyem yienr moaemposanust CHAID. CHAID (Chi-squared Automatic Interaction
Detection - aBTOMaTH4eCKOE OOHAPYKEHUE B3AMMOJIEHCTBUS XU-KBAAPAT) - 3TO METO/I KJIaCCU(PUKATIN JIITSI
MNOCTPOCHUSA JEPEBHEB pCLHCHI/Iﬁ C UCHOJIb30BAHUEM KOHKPETHOTO TUIIA CTATUCTUKHN, U3BECTHOT'O KaK CTATUCTUKA
XU-KBaapaT, AJId HAXOXJACHUS ONITUMAJIBHBIX TOYCK PACHICIIJICHUSA B IE€PEBEC pemeHMﬁ.

8 vim moaeposanust IBM SPSS Modeler 17



Ecin ypoBHE U3MepeHHi 3aaHbl HA Y3JIe UCTOYHUKA, OTACIIbHBIHA y3es TUIl MOXHO UCKIIFOYUTh. DYHKIMOHATIBHO
pe3yabTaT OyJIET TAKUM XKe.

V 3TOro noToKa ecTh Takxke y3Jbl Tabimna 1 AHa3, KOTOpbIe OyAyT HCIOJIb30BATECS IS IPOCMOTpA
Pe3yJIbTaTOB CKOPUHTA IOCJIC CO3AAHMUSI CIICTIKA MOJIEIIH U TOOABJICHHS €r0 K IOTOKY.

V3en ucrounnka Paiii CTaTUCTHKK YUTaeT NaHHble B popmate IBM SPSS Statistics u3 ¢aiiia qaHHBIX
tree_credit.sav, yCTAaHOBJIGHHOTO B namnke Demos. (CrienmaibHas nepemMenHas ¢ umenem SCLEO_DEMOS
WCIOJIB3YETCS ISl YKa3aHMsI Ha MOJIOKEHUe 3TOW manku B Tekyieil ycranoske IBM SPSS Modeler. Oto
obecreunBaeT MPABIJILHBIN MyTh HE3ABUCHMO OT MANKH UJI BEPCUX TEKYIIel YCTAHOBKH).

O tree_credit.sav

FCLED DEMOS'ree_credit.sav

Impart file;  (FCLEC_DEMOSiree_credt.zav

Variable names; (O Read names and labels @ Read labels as names

Walues: Read data and labels @ Read lahels a2z data

|:| Us=e field format information to determine storage

PucyHok 3. YteHne naHHbIX npy NOMOLLM y3na UCTOYHUKA Daiil cTatncTukm

V3en Tum 3a71aeT ypoBeHb H3MepeHHs [Tl KaXKI0T0 MOJIsl. Y POBEHb U3MEPEHHUS - 9TO KaTeropus, o6o3Havaromias
THN TAHHBIX B moJie. Harm ¢aiin qaHHBIX UCTIOIB3YeT TPU Pa3HBIX YPOBHS U3MEPCHHUSL.

KommyecTBenHoe nosre (Takoe kKak noyie Bo3pact) COAEPKAT KOJIMYECTBEHHBIC YNCIICHHBIC 3HAYCHUS, a Y
HomunanbHoro moJis (Takoro Kak nosie KpeautHwiil peiiTunr) €CTh 1Ba WIIH 00Jiee OTICIbHBIX 3HAUCHNUS, HAIPUMED,
Il10x01, Xopowuti wim Het kpenqurnoi uctopuu. TlopsiakoBoe moJie (Takoe Kak moJjie Yposens 70X01a) ONUCHIBAET
JIAHHBIE C HECKOJIBKUMH OTACIbHBIMU 3HAUCHUSIMU, [J11 KOTOPBIX €CTh €CTECTBEHHBIH MPHUCYIINI UM HOPSIIOK, B
JaHHOM cityvae - Husxuit, Cpeanuit n Bvicokuil.

I'naBa 2. BeeneHue B Mo IMpOBaHIE
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__-_Figlq__ =4 :i_ _Mg_as_y_remeﬁt \-’éll;les_ .Mi§sing [ Cﬁeck :i_ B Rﬁle__

@ Credi rating &) Mominal Ead Good... 2 Mone @ Target
& bge P Continuous [20.00269... Mone M Input
@ Incame lewel ,{I Ordinal Hich, Loy .. Mone N ImpaLt
E Mumkber of ... &] Mominal "Less tha... Mone b Irpaut
@ Eclucation &: Mominal "High =ch... Mone b It
E Car loans &) Mominal "Mone or ... Mone b It

@ view current fields  © View unused field settings

PucyHok 4. BapaHne nonev HazHavyeHuA 1 BXOAHbIX Monei Ha yane Tun

J1st kax10r0 moJtst y3est THUll 3a71aeT Takke poJib, KOTOPYO KaX/I0€ MOJIe UTPAeT MPU MOACIUPOBaHuu. Poib
Hasnauenue 3amaetcs st nost Kpeaurnwiil peilTunr, KoTopoe 0603HAYAET, BBITOJHUT JIM KOHKPETHBIH KJIMEHT CBOU
00s13aTEIbCTBA 110 KPEAUTY. DTO HABHAYEHHE MO/ICIMPOBAHUSI, TOJIe, 3HAUYCHUE B KOTOPOM MBI XOTHM MPEICKA3aTh.

I[J'Iﬂ Apyrux noJjier 3ajgaeTcs POJIb BXO,HHble OJIA. BXO,E[HLIC I10JI1 UHOT' 1A HAa3bIBAKOT NMPEAUKTOPAMH, TO €CTh
NOJIIMHU, 3HAYCHUA KOTOPDBIX UCIOJIB3YROTCS IJIA aJIrOpuTMa MOACIIMPOBAHNA, YTOOBI MNpEeaACKa3aTh 3HAYCHUEC B I1OJIC
Ha3HA4YCHU .

V3en moaempoBanus CHAID renepupyet Moies.
Ha Brumajzxe [Tosist y3ma MozesmpoBanus BeioupaeTcs omniusi Mcnosib30BaTh npeiBapuTeibHO ONpe/ieIeHHbIe POJIH,

YTO O3HAYACT UCHOJIb30BAHUC I10JII HA3HAYCHUS U BXOOAHBIX HOJ'ICf/i, 3alaHHbIX Ha Yy3JIC Tun. B atoM MecTe MBI
MOTLJIH Obl U3MEHUTH PO noneﬁ, HO IJI 9TOr o nmpumepa 6yneM HCIIOJIb30BATH UX, KAK €CTh.

1. Otxkpoiite Bkyaaky OMNIK TOCTPOCHUS.

10 Vi moennposanust IBM SPSS Modeler 17



bbjecﬁve: Standard mocel |

Figlcis

@) Use predefined roles

©) Use custom field azsignments

Fields:

|
Sart: |one =

b

E Targets*
@ I& Credit rating

Predictors (Inputs)®*:

& nge
Hﬂ Income level
& Mumber of credit cards

& Education
@ & Car loans

I A"- | & ‘ , E |Analysis Wieight:

PucyHok 5. Bknaaka lNona yana MoaenuposarHne CHAID

3/1eCch €CTh HECKOJIBKO OIIUHA, C TOMOIIBIO KOTOPBIX MOXHO 3a1aTh TUII Hy)KHOﬁ MOACIIN IJI TOCTPOCHUA.

MBE1 X0THM MOJIYYUTH €1IC HE NPUMCHABIIYROCSA MO/JEJIb, IIOOTOMY 6yI[CM HCIOJIb30BATH OIIIUIO IO YMOJIYaAHUFO
HOCTpOﬂTb HOBYIO MOJ¢JIb.

Taxxe MBI XOTUM IMOJIYyUYUTh NPOCTO OAHY CTAHAAPTHYIO MOJCJIb A€PEBA peHIeHI/Ifl 0e3 KaKux-To
YCOBepmeHCTBOBaHHﬁ, NMO3TOMY OCTaBUM ONUIMIO LEJIU IO YMOJTYAHUIO - HOCTpOl/lTB O/THO I€peBo.

XoTs JOMOJIHUTEJIbHO MBI MOXEM 3allyCTUTh CCAHC UHTEPAKTUBHOTO MOACJIMPOBAHN, HO3BOJ’IHI-OIJ.[I/II71 YTOYHUTH

MOACJIb, B 9TOM NPUMEPE T€HECPUPYETCA MOJIECJIb C UCIIOJIb3OBAHUEM PEXUMA O YMOJTIYAHULO - HOCTPOHTB
MOJeJIb.

I'naBa 2. BBejeHue B MOAEIMPOBAHNE 11



J Creditrating m
@ D[E=]

bhjecﬁve: Standard mocel |

———
Select an tem:

Ohjective What do wou want to do?

BEuildd Options

Bazics @ Bild nesee model @ Continue training existing moce|
Stopping Rulss what is your main objective?

Costs ® Build a single tree

Ensemhles Single Tree

Advanced Mode: @ Generate model @) Launch interactive sezsion

‘ lze tree directives Dirgctive...

©) Enhance madel accuracy (hoosting)
) Enhance model stakilty (bagoing)

@ Creste a model for very large datasets (requires Server)

rCescription

Creates a single, standard model to explain relationships between fields. Standard models are

easier to interpret and can be faster to score than boosted, bagoed, o large dataset
enzembles.

PucyHok 6. Bknaaka Onuwumn noctpoenua ysna MoaenmposaHne CHAID

B aTOM nmpuMepe MbI XOTUM MOCTPOUTDH MOHSATHOE W MTPOCTOE JIEPEBO, TOITOMY OTPAHUYIUM POCT JIepeBa
MUHUMAaJIbHBIM YACJIOM HAOJIFOACHUIN JJI1 POAUTEBCKUX U TOYEPHUX y3JIOB.

Ha BKJIAJIKC OHL[I/II/I IOCTPOCHUA BbI6epI/ITe l'[pamma OCTAaHOBKH CJICBA HA IIAHCJIM HaBUIrarTopa.
Bri6epute onuuto Mcnonb3oBaTh a0COMIOTHOE 3HAYECHHE.

3anaiite A1 mapaMmeTpa VMHHAMAJIBLHOE YHCJI0 3anuceil B pouTe/bekoil BeTBu 3HaueHue 400.

wok v

3anaitte a1 napameTpa MuHAMAIbLHOE YHCJIO 3anuceil B qo4epHeil BeTBu 3HaueHue 200.

12 vam moennposanust IBM SPSS Modeler 17



J Creditrating <
@

bbjecﬁve: Standard model |

W Build Option=

T,
Select an tem:

Cljective @ Use percentage
Basics s
inimum records in parent branch( %) 2088
Stopping Rules
tdinirmum records in child branchi%): 1.0 :
Costs :
@ use abzolute value
Enzembles
fdinimum recards in parent branch:
Advanced o 2 m

hinimum records in child branch:

PMcyHOK 7. BanaHnve KputepuneB OCTaHOBKKN AJ1A NTOCTPOEeHNA JepeBa ,DeLUGHMﬁ

Ju1st 3TOro npumMepa 3HaYeHUs! BCeX APYruxX ONLMNA Mbl MOXEM HCIOJIb30BATh 10 YMOJIYAHUIO, IO3TOMY HAXKMUTE
KHOTIKY BbINOJIHUTB, YTOOBI cO31aTh MOJiesIb. (BO3MOXHbBIE BAPUAHTHI: EJIKHATE MPAaBOH KHONKON MBIIIHN 110 Y31y U
B KOHTEKCTHOM MEHIO BbIOepUTE BhINOHNTE 1M BEIOEpHUTE y3eII U nepeiiaute B MeHIo IHCTPYMEHTHI K TyHKTY
BomoJHnTs).

MpocmoTp moaenu

[MTocte 3aBepliieHus! BBIMOJIHEHUS CJICIOK MOJIEIH J0OABIIAETCS Ha NaIuTpy Mo/iesin B BEpXHEM IIPABOM YIJIy OKHA
MPUKJIAHBIX IPOrPAMM, & TAKIKE PA3MEIIAETCs HA XOJICTE IOTOKA CO CChUJIKON HA y3€J1 MOJICJIMPOBAHMUS, T/Ie OH ObLIT
cozaan. st mpocMoTpa noApoOHOCTEH MOEITH HIEJIKHUTE IPABON KHOMKON MBIIIN 110 CJICIKY MOJIEJIN U BbIOepUTE
IMpocmoTtp (Ha masmTpe Mojieseit) wim M3mMenuTh (Ha XoJIcTe).

I'naBa 2. Beesienne B MoesmpoBanue 13



hdadels

Add To Stream

Browse
b

Rename and Annotate

it rating

f) Genetate dodeling Mocde
Save Model
Save Model As..

% Store Model...
Excpart PMML . [ e
Aciel to Project

X Delete Delete

PucyHok 8. lNanutpa moaenei

B ciyuae cienka CHAID Ha BkJtajike Mojiesib OAPOOHOCTH BBIBOAATCS B BUe HAOOpa MpaBHJI, U BaXKHO, YTO
MPUBOIUTCS PSIJT IPABUJI, KOTOPbIE MOKHO UCIOJIL30BATh JJIs Ha3HAYCHUS WHAMBUIYAJIbHBIX 3alUCel JOUSPHIM
y3JIaM Ha OCHOBE 3HAYEHUH Pa3JIMYHBIX BXOTHBIX MOJIEH.

() Credit rating

E , '|,;"'.Eile @Qenerate {Eiew

»

E- Incame level in ["High" ] [Mode: Goaod ]

: mumber of credit cards in ["Less than 5] [Mode: Good ] = Good
‘e Number of credit cards in ["& ormore" ] [Mode: Good] = Good

- Income level in ["Low' ] [ Mode: Bad] = Bad

B Income level in ["Medium® ] [Mode: Good |

L Murnbar of credit cards in ["Less than 5] [Mode: Good] = Good

i Murmnber of credit cards in ["6ormore" ] [Mode: Bad] = Bad

PucyHok 9. Cnenok moaenu CHAID, Habop npasun

JJ1s Ka)X0T0 KOHEYHOTO y3J1a IepeBa PEIIeHNUH, TO €CTh JJI TAKOTO y3Jia AePeBa, KOTOPBIA HEJIb3s PACIeUTh
Jlajipliie, BO3Bpalaercs npeackasanue Xopowwuii uim I110xoii. B xaxaoM ciiyuae npeiacka3zaHue onpe/iesiseTrcs
MO/10i1, 1T HanboJiee YaCThIM OTBETOM, JJIs 3alKCel, MOMABIIUX HA 9TOT y3€eJl.

Crnpasa ot Habopa mpaBuiI Ha BKyajke Mozens BEIBOAUTCA AuarpamMMa BaxkHocTu, KOTopasi moka3bIBaeT
OTHOCHTEJIbHYIO BAXKHOCTB KaXKI0T'0 IIPEAUKTOPA NPH OlleHKe Moesm. OTCIo/1a JIETKO BUJIETh, YTO Yposens J0x0ad
- HanboJiee BXKHBII NPEANKTOP B JAHHOM CJIydae, ¥ €CTh ellle TOJIbKO OANH BaxXHbIH (hakTop Koiuuectso
KPeQUTHBIX KapT.
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Wiy 0 = 1

Predictor Importance

Target: Credit rating

credt cards

Number of_| E
T

r
Least Important |

iews: |Predictor Importance ™

PucyHok 10. [inarpamma BaxKHOCTV NpeanKTopoB

Ha Bxmagke [Tporpamma npocMoTpa ciienka MOAEIH Ta K€ MOJEIb BEIBOAUTCS B GopMe JepeBa C y3JIOM B Kax o1
Touke perieHns. Vcrnosp3yiTe ynpapiIsiomye 3JIeMEeHThl MacIITAONPOBAHNS HA AHEJIM HHCTPYMEHTOB, YTOObI
MpUOJN3UTH KOHKPETHBIN y3€JI UJIM YMEHBIINUTD JeTaJN3aluI0 U YBUAETh OOJIbIIYIO YaCTh I€PEBa.
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O Credit rating

E L:j File: @ Generate d!iew

=

Node D b
Categary % n|:
Bad 40044 703 |:

B Good 59.056 1014 |}
Total 100 000 1717 )

Income level
Adj. P-walue=0.000, Chi-square=421.188, df=2

HiFh Low hedium
Node 1 Node 2 Mode 3
Category % n Category % n Category % n
Bad 10969 60 Bad 23378 3 Bad H 656 332
B Good 80.031 487 B Good 16.622 62 B Good 52344 465
Total 31.858 547 Total 21724 373 Total 45.418 797
= | =
Mumber of credit cands Number of credit cands
Adj. P-walue=0.000, Chi-square=28 696, df=1 Adj. P-walue=0.000, Chi-square=129.197, df=1
Lez= than § 5or i'nore Less tlhan 5 5 or more
Mode 4 Mode 5 Hode & Hode 7
Category % n Category % n Category % n Category % n

Bad 1.507 i Bad 17.020 54 Bad 14.234 20 Bad af 033 103
B Good 97 403 225 | | Good 82011 262 B Good 85 766 235 | |M Good 43 077 230

Total 12 484 231 Tetal 12.404 216 Tetal 15.958 274 Total 30460 523
@

PucyHok 11. Bknaaka lNporpamma npocmoTpa B Crernke Moaeny, Bbl6op YMEHbLUEHHOA AeTanm3aumm

B BepxHeit yacTtu nepeBa nepsblit y3e (VY3exa Homep 0) maeT CBOJKY MO BceM 3amucsiM B Habope maHHbIX. boree 40%
HAOJFOIeHNHt B Ha0ope TaHHBIX KJIACCH(DUIIPYIOTCS KaK IJIOXHE (PUCKOBaHHBIE). DTO OYCHDb OOJIbINAS YacTh,
MTO3TOMY IIOCMOTPHUM, MOKET JI JIEPEBO MOACKa3aTh, Kakue (PaKTOPHI MOTYT OBITh 34 3TO OTBETCTBEHHBI.

BunHo, uTO nepBoe paciIeIICHue TPOU3BOANTCS MO MOKA3aTENI0 Ypogens 4oxo04a. 3amich, 1JIsl KOTOPBIX YPOBEHb
JloxoAa MPUHAIICKAT KaTeropun Huzxuil, Ha3HAYAI0TCs y3JIy 2, U HEYAUBUTEJIBHO, YTO 3Ta KATETOPHUS COACPKUT
MAaKCHMAaJIbHYIO IPOLEHTHYIO JTOJIIO JIUII, HE BBITOJIHSIOIINX CBOMX 00S3aTEILCTB IO KpeauTam. DTO ¢
OUYEBUIHOCTBIO IPUBOJUT K BBIBOJY, YTO KJIMEHTHI B 3TOH KaTErOPUU CBSA3BIBAIOTCS C HANOOJIBIINM PUCKOM.

OHHaKO Ha caMOM JI€JIE 16% KJIMEHTOB B 3TOi KaTEropuu He OTHOCATCA K HCIJIAaTCJIbIIUKaM, TO €CTh IPCACKa3aHUC
HC BCCr1a 6y,E[CT IIpaBUJIbHBIM. Huxaxas MOICJIb HE MOXKET NPCACKA3aTh KaK bl OTKJIMK, HO XOpomas MOACJIb
JOJDKHA IMO3BOJIMTHL BaAM IIPEACKA3aTh Haubo.ee BGPOHTHblﬁ OTKJIMK JIJIs KaX/10M 3aIIMCH HA OCHOBE JOCTYIIHBIX
JaHHBIX.

AHAJIOTHYHO, €CJIM IOCMOTPETh Ha KJIMEHTOB C CAMBIM BBICOKUM 10X0A0M (VY3es Homep 1), MBI yBUIUM, YTO
A0COJTFOTHOE OOJILIIMHCTBO KJIMEHTOB CBA3aHbI C HAUMEHBIINM puckoM (89%). Ho 6osee gecsAToit yacTu U3 HUX
TOXe€ He BBINOJIHAIN 0053aTesIbcTB. MOXHO JIM YTOYHUTH KPUTEPUHU, YTOOBI MUHUMHU3UPOBATD JIJI1 HUX PUCK?

HOCMOTpI/IM, KakK MOJCJIb pa3aciinijia 39TUX KJIIMCHTOB HA ABC IIOAKATCTOpUHN (V3nm 4n 5) Ha OCHOBAHUU KOJIMYECTBA

UMEIOIINXCS Y HAX KPEIUTHBIX KapT. Ecii 1aBaTh B3aliMbI TOJIBKO KJIMEHTAM C BRICOKHM JTOXOIOM, ¥ KOTOPBIX
MEHBIIIE MSATH KPETUTHBIX KapT, YCIEITHOCTE ONlepaluu MOBLIcUTCs ¢ 89% 1m0 97% u maxe Ooible.
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High

MNode 1
Category . % n
Bad 10969 B0

B Good g89.031 487
Tatal 31.858 A4r¥
=

Mumber of credit cards
Adj. P-value=0.000, Chi-square=28 696, d=1

Less than & aar more

Mode 4 Mode &
Category . % n Category . % n
Bad 2597 3 Bad 17.089 54
B Good 9y 403 225 B Good 82911 262
Total 13454 2 Taotal 18.404 Mg

PMcyHOK 12. l'IpeacraBneHMe AepeBa AJ1d KJINeHTOB C BbICOKUM 4O0X040M

Ho 4T0 MOXHO cka3aTh 0 KJMeHTax B kKaTeropuu goxona Cpemnauit (V3en 3)? Ouu 6oJiee SBHO pa3/ieeHbl MEXIy
peditunramu Xopouui u [1noxoi.

Hawm u 31eck MoryT nomous nojkateropuu (Y3isl 6 u 7). Ha 3T0T pa3, orpaHn4uB 3aiiMbl TOJIBKO KJIMEHTAMH, Y
KOTOPBIX MEHBIIIE MTU KPEAUTHBIX KapT, Mbl YBEJIMYUM IOKa3aTesb Xopoumx onepanuit ¢ 58% 1o 85%,
CYIIECTBEHHOE IOBBIILICHUE.

Med|ium

MNode 3
Category . % n
Bad 41656 332
B Good 58.344 465
Tatal 46418 FO7
=l

Mumber of credit cards

Adj. P-value=0.000, Chi-sguare=129.1497, d=1

Lessthan & far T’mre

Mode 6 MNode 7
Categary % h Categary % i
Bad 14234 34 Bad 56023 283
B Good 35 7EE 235 B Good 43977 230
Total 15958 274 Tatal 30460 523

PucyHok 13. NpeacraBnenve AepeBa A/ KIIMEHTOB CO CPEAHUM AO0X0AO0M

WTak, MBI BBISICHIUIH, YTO KaK/1asl 3aIICh, IIPEICTABIISIONIAS BXOTHYIO HHPOPMAIITIO MOIe/ N, OyIeT Ha3HAaYeHA
KOHKPETHOMY Y3JIy, U eif Oy/eT HazHaueHo mpeackazanne Xopowwi v I110x01i HA OCHOBaHUW HanOoOJIee YacTOro

OTKJIMKa IJIS1 9TOr'O y3Jia.
10T IIPONIECC HA3HAYCHU A HpeI[CKaSaHI/Iﬁ WHAWBUAYAJIbHBIM 3allMCAM U3BECTCH KaK CKOPHMHI'. npOBOI[H CKOPHUHT IJId

TCX XKC 3a1mce171, II0 KOTOPBIM OLEHUBAJIACH MOACIIb, Mbl MOXEM BBISICHUTDb, HACKOJIBKO TOYHO OH BBIIIOJIHACTCA HA
JaHHBIX O6y‘{CHI/Iﬂ, TO €CTh JAHHBIX, JJI1 KOTOPBLIX U3BECTCH PE3YJIbTAT. HOCMOTpI/lM, KakK 9TO ACJIacTCH.

['naBa 2. BBenieHue B MOIeJIMPOBAHNE 17



OueHKa mogenu

MBI IPOCMOTpPEJIN MOJIEJIb, YTOOBI HOHSTh, Kak paboTaeT ckopuHT. Ho 1JIs OLCHKH, HACK04bKO TOUHO OT pabOTaeT,
HYXXHO OIIEHUTH HEKOTOPBIE 3AIIICH M CPABHUTH NPEICKa3aHHbIE MOAEIBIO OTKJIMKH C IeHCTBUTEIIbHBIMU
pesyabTaTaMu. Mbl codupaemcs UCClIeloBaTh T€ ke 3aMiCH, KOTOPbIE HCIOIb30BAINCh [1JIs1 OLEHKU MOJIENIH, YTO
MIO3BOJIUT CPABHUTDH HAOJII01aeMble U NPEACKa3aHHbIE OTKIIMKH.

—_— (ﬁ\’

tree_credit.sav ,Creditrating
#

»
.

-

/

Tahle

Credit rating \

Analysis

PMCyHOK 14. anCOGﬂMHeHMe c/ierika Mmo4esin K y3sy BbIXOAHbIX AaHHbIX 4J19 OLUeHKn MmoAesnn

1. YUtoOBI yBUIETH OIEHKHU WA TIPEICKA3aHUs, IPICOSINHITE y3eJ Tabamna K CIeNKy MOJEIH, TBaKIbI IIIeJIKHUTE
o y3.1y Tabsmia u HaKMUTE KHOTIKY BbINOJIHHTD.

Tabrmma mokaxeT mpecKka3aHHbIe OICHKHU B IOJIe ¢ UMeHeM $R- KpeauTHbiil peil TuHT, KOTOPOE OBLIIO CO3/TAHO
MOJIEJIbI0. DTH 3HAYCHUS MOXKHO CPABHHUTH C MICXOTHBIM MOJIeM KpequTHblil peil TUHT, KOTOPOE CONCPKUT
HACTOSIINE OTKJIUKH.

ITo cornamennto UMeHa CreHepUPOBAHHBIX MPU CKOPUHIE MOJIEH COCTOAT U3 UMEHU 110JISI HA3HAYCHUSI CO
crargapTHeIM npedukcom. [pedurcer $G u GE rerepupyrorcs 0000IIEHHON JIMHEITHON MOAeIbIo; $R - 3TO
npeduKc, UCIMOJIb3yEeMbIii JIJTs IpeICKa3aHusl, TEHEpUPYEMOTo B JaHHOM cityyae Mojieabto CHAID; $RC - st
3HAYeHUsI KOHDUICHIIMATILHOCTH, $X OOBIYHO TeHEPUPYETCS MpU oMol ancaMois, a $XR, $XS u SXF
HCTIOJIB3YIOTCS B KaUeCcTBe MPe(pUKCOB B CIIydasix, Te MoJIe Ha3HAUCHHS - HEIPEPBIBHOE, KATETOPHAIbHOE, TIOJIe
Habopa, uim (GaroBoe moje COOTBETCTBEHHO. MOIesM pa3HbIX TUIIOB MCIOJIL3YIOT pa3Hble HAOOPBI MPEPUKCOB.
3HaveHHe I0CTOBEPHOCTH - 3TO COOCTBEHHAs OlleHKa Mojiesu B auana3zone oT 0,0 mo 1,0, HACKOJIBKO TOYHO
peacKa3aHo KaXkgoe 3HAYCHHeE.
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|Number of credit cards |Education | Car loans | $R-Credit rating | $RC-Credit rating |
o OF more College More than 2 Bacd 0,560
5 ar more College More than 2 Bad 0560
5 oF mare High schoaol More than 2 Bad 0532
3 ar more College Mone ar 1 Bl 0.532
5 oF mare College More than 2 Bad 0.560
o OF more College More than 2 Bacd 0,560
5 ar more College More than 2 Bad 0.560
o oF mare High school More than 2 Bad 0532
5 ar more High school More than 2 Bad 0532
5 oF mare College More than 2 Bad 0.560
o OF more College More than 2 Bacd 0532
5 ar more High school More than 2 Bad 0532
o OF more High school More than 2 Bad 0,560
5 ar more College Mone ar 1 Bad 0532
5 oF mare High schoaol More than 2 Bad 0532
5 ar more College More than 2 Bad 0532
5 oF mare College More than 2 Bad 0532
o OF more College More than 2 Bacd 0,560
5 ar more College More than 2 Bad 0.560
2 OF more College More than 2 Good 0827

PMCyHOK 15. TaénMua, noKasblBarLjaAa creHepunpoBaHHbIe OUEeHKN n 3Ha4YeHuda JOCTOBepPHOCTHU

Kak u oxxugasocs, npeicka3aHHOE 3HAYEHHE COBNAJACT C (PAKTHYECKUMHU OTKJIMKAMH JIJI1 MHOTHUX 3alucel, HO
He JiJ1s1 Bcex. [IpudnHa 3TOro B TOM, 4TO y Kaxkaoro koneunoro y3jia CHAID ecTs cMech OTKJIMKOB.
IMpenckasanue coBnagaeT ¢ camvim 00wuM OTKIUKOM, HO OHO HEIIPABUJILHO IS BCEX OCTAJIbHBIX OTKJIMKOB
aToro y3ia. (Bcnomuum o 16%-HOM MEHBIIMHCTBE KJIMEHTOB C HU3KUM J0XOA0M, KOTOPBIE HE OTKa3bIBAJIIChH
BBINOJIHATH 00sI3aTEJIbCTBA 10 KPEAUTY).

IIJ'IH HUCKJIFOYCHUS DTOM CUTyallu Mbl MOXEM IIPOAOJDKUTH pACIICIJICHUE ACPEBA HA BCE MEHBIIINE U MEHBIIINE
BETBH, NTOKA Ha KaXJ0M Yy3Jie He okaxxeTcst o 100% abcomoTrHo Xopowux nim adbcomoTHO I110xux KJIINEHTOB
6e3 mpuMecH APYrux OTKJIMKOB. Ho Takast MoJiesib MOXKET ObITh Ype3BbIYAIHO YCIIOKHEHHOM M CKOpee BCEro He
OymeT XxopoIo 0600IAThCs HA IPYTUe HAOOPHI TaHHBIX.

I"ITO6bI TOYHO IMMOJACYUTATH, CKOJIBKO €CTh NPAaBUJIbHBIX HpeﬂCKa?;aHI/Iﬁ, MBI MOXEM HpOﬁTH 110 Ta6m/1ue 1 YUECThb
KOJIMYECTBO 3AMHUCEH, 115l KOTOPBIX 3HAYCHUE B MPEICKa3aHHOM moJie $R-KpequTHbiti petiTunr COBNAIACT CO
3HaueHUeM B noJie Kpeautruiil petitunr. K c4acTbro, eCTh ropaso 60Jee mpocToii cnocob - UCMOIb30BaATh y3ei
AHasu3, KOTOPBIi JeJIaeT 3TO ABTOMATHYECKH.

2. CoeauHuUTE CJIENIOK MOJIEJH C Y3JIOM AHAJIH3.

3. HB&)K,Z[LI IICJIKHUTE 110 Y31y AHaIN3 U HAXKMUTE KHOIIKY BbInoHuTS.
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tree_credit.sav

Credit rating

\

PucyHok 16. lNpucoeanHeHune y3na AHanm3

Amnamm3 nokasbiBaet, 4o 1ist 1899 u3 2464 3anuceii (6osee 77%) npeackazaHHOE MOJIEJIbIO 3HAUEHUE COBIAIAET C

,Z[eﬁCTBI/ITeJ'II)HI)IM OTKJIMKOM.

Analysis

[ Analysis of [Credit rating]

|ad Fils

E-Rezults for output field Credit rating
= Cu_:mparing FR-Credi rating with Credit rating

. | Correct
- Wrong
Total

1899
SES
2464

TrO7%
2293%

(o]

PucyHok 17. PeaynbTatbl aHanusa, cpaBHUBaroLime HaboAaeMble N NpeacKasaHHbIe OTKINKU

DTOT pe3ynbTaT OTpaHUYCH TeM (PakTOM, YTO OICHUBAECMBIE 3AMMUCH OB TEMHU XK€, YTO MCIOJIb30BAJIICH IS
OIIEHKHU caMoif Mosiesn. B peasbHOM CHTyaI MOXHO OBLIO MCHOJIb30BATh y3ei Pa3estenue, 4Toos! pa3ouTh
JIaHHbIE HA JIBE OT/IEJIbHbIE BRIOOPKH, JJ1s1 OOYUYEHUS U OIEHKU.

Hcnosnb3yst onuH pasaest BHIOOPKH 151 TEHEPUPOBAHUS MOJIENIU U IPYTOH - JIJIs €€ UCTIBITAHUS, MOXHO MOJIYYUTh
ropaszzo 0oJjiee TOUHBIN OKa3aTelb, HACKOJBKO XOPOIIO MOIeIb 000011aeTcs Ha APyriue HaOOPbI TaHHBIX.

V3en AHa3 1OMOTaeT UCIBITATE MOJECJIb Ha 3alliCAX, OJII KOTOPBIX MBI YK€ 3HACM (baKTI/I‘ICCKI/Iﬁ peE3yJbTar.
Cnez[y}ou_[aﬂ CTaausd WIIJTFOCTPUPYET, KaK MOXHO HUCIIOJIb30BaATh MOJCJIb, YTOOBI OLCHUTD 3aIUCH, OJIsI KOTOPBIX MBI
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He 3HaeM BBIXOJHBIX 3HauUeHUH. Hanpumep, croga MOTyT ObITh BKJIFOUSHBI TOTEHIUAILHBIE KJIMEHTHI, KOTOPHIE elle
He paboTaroT ¢ 6aHKOM, HO MPEACTABIIIOT U3 ce0st Oy IyIINX MOJIydaTeseld peKIaMHON PACCHIIKH.

CKOpMHr 3anucen

Panee Mol MIPOBOAUJIA CKOPHUHT TE€X XKE 3an1/1ce171, KOTOPbIC UCNTOJIB30BAJIMChH JJI1 OUEHKN MOECJINA, YTOOBI IIOHATD,
HACKOJIBKO TOYHO MOCTPOCHA MOJEJIb. Tenepb MBI CO6I/IpaeMCH OIICHUTH ,prl"OfI Ha6op 3annce171, OTJIMYHBINA OT
HUCIIOJIb3OBAHHOTI'O AJIdA CO3JaHUA MOJCIIN. DTO 1eJb MOOCJIMPOBAHUSA C UCIIOJIb30BAHUEM I10JIA HA3HAYCHUS: U3YUUTDH
3alliCu, OJI1 KOTOPBIX U3BCCTHBI BBIXOJIHBIC JJAHHBIC, YTOOBI I/I,Z[GHTI/I(l)I/II_II/IpOBaTL CTPYKTYPBI, KOTOPBIC ITO3BOJIAT
NpeaACKa3aTh €€ HC NU3BCCTHBIC BHIXOJHBIC NAHHBIC.

-\._

A | CHAID |
tree_credit.sav Tyte Ao Targets
Je‘
.‘
". EF=EHE
\
b L
K /
Tahkle
ScoringData.sav "F}
\ (O
Credit rating ‘ O\

Analysis

PucyHok 18. lNpucoeanHeHne HOBbIX AaHHbIX A1 CKOPUHra

MOXHO U3MEHUTD y3eJ UCTOUHNKA Paiil CTATHCTUKY TSl yKa3aHUsI HA APYToi (ailn qaHHBIX Wi J0OaBUTH HOBBIH
y3eJI HICTOYHHKA, YATAFOIIIIA JaHHBIE, KOTOPBIE BBl XOTUTE OLCHUTH. B JTF0OOM CiTyyae HOBBI HAOOP JaHHBIX
JIOJDKEH CONIEPKaTh Te e BXOTHBIE MOJIS, YTO UCTIOJIB30BaIa Moelb (Bospact, Yposens qoxona, Oopaszosanue n
Tak Jiajiee), HO He ToJIe Ha3HauYeHUsT KpeauTHoiil peiTunr.

Jpyroii BapuaHT - 106aBUTh CJIENOK MOJIEJIH K JIFOOOMY ITOTOKY, BKJIFOUYAIOIEMY B Ce0s 0KUAaeMble BXOTHBIE MOJIS.
Tun ucrounnka (yrenue u3 Qaiisia niu 6a3bl JaHHBIX) HE IMEET 3HAYCHUS, €CIIM UMEHA M TUIIBI [TOJIeH COBIAIAIOT C
HCIOJIb3YEMBIMU B MOJCJIN.

MOKHO COXPAHUTh TAKXKE CIIEMOK MOJIEJIN KaK OT/IeJIbHBIN (aiis1, SKCIOPTUPOBATH MOJIeJb B hopmate PMML st
UCIOJIb30BAHUS C APYTUMHE HPUKJIAIHBIME IPOTPAMMAMHU, UCHOJIB3YIOIIMMHE 3TOT (POPMAT, HIIH COXPAHUTH ITY
Monenb B peiosutopunt IBM SPSS Collaboration and Deployment Services, KOTOpbIif Ha ypOBHE HPEOIPUATHS
obecrieunBaeT BHEJPEHUE, CKOPUHT U yIIPABJICHUE MOICJISIMH.

CaMa Mo/1eJTb He3aBUCUMO OT HCHOJIb3yeMOi HHYPACTPYKTYPHI pabOTAET OJUHAKOBO.

CeoaHana uHdpopmaumn

10T IpUMCP AEMOHCTPUPYET OCHOBHBIC IIarv 1o CO3JaHUr0, UCCIICTOBAHNUIO KAUY€CTBA U CKOPUHI'Y MOJICIIN.

* V3en MOACJIUPOBAHUA OIECHUBACT MOIECJIb, U3Yy4as 3allMCH, JJId KOTOPBIX U3BECTHBI BBIXOAHBIC JAHHBIC, U CO3ACT
CJIETIOK MOJieJIi. MIHOT1a 9TO Ha3bIBAETCS O6y‘{CHI/ICM MOJEJIN.

e Clenox MOJIe I MOXHO JO0OaBHUTH K JJFOOOMY IOTOKY € OKHAAEMBIMH MOJISIMH TSI CKopuHTa 3amuceii. [To
CKOPHHTY 3aIiCeil, 1711 KOTOPHIX N3BECTHHI BBIXOJHBIC JaHHBIE (HATIPUMED, JIs CYIIECTBYIOMNX KJINCHTOB),
MOJHO OIIGHUTh, HACKOJIBKO XOPOIIIO BCe paboTaer.

e Jlocie TOT'O, KaK BbI 6y;[eTe YAOBJIETBOPCHBI KAYCCTBOM MOJICIIM, MOXXHO OIICHUBATH HOBBIC JaHHBIC (HaHpI/IMCp,
BO3MOXKHBIX KJ'II/ICHTOB) JJIA MPEACKA3aHus UX OTKJIUKA.
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° I[aHHbIC, KOTOPBIC UCIIOJIB30BAJIMCH I o6yquH;{ MJIA OIICHKU MOJCJIN, MOXHO Ha3BaTh aHAJUTHICCKUMHU HUJIN
XPOHOJIOTUYCCKUMU JAHHBIMU,; TAHHBIC CKOPUHI'A MOXXHO HAa3BaATh TAKXEC ONIEpAallMOHHBIMMU.
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FmaBa 3. 0630p MogenMpoBaHuA

O630p y3noB MoaenupoBaHua

IBM SPSS Modeler npeniiaraet psijt METOI0B MOJIEIMPOBAHUS, B3SITHIX U3 TAKUX 00JIacTell, Kak oOyueHre MaIlH,
HCKyCCTBCHHLIﬁ UHTECJIJICKT U CTATUCTHUKA. HpI/I nmoMomu METOAO0B, JOCTYIIHBIX HA MAJIMTPE MO):[C.]'II/IpOBaHI/IC, MOXHO
U3BJICYb HOBYIO HH(GOPMAINIO U3 TAHHBIX U Pa3paboTaTh MPOTHO3HBIE MOAEIHN. Y KaXIOT0 U3 METOAO0B €CTh CBOU
CUJIbHBIC CTOPOHBI U TUIIBI 3adaY, I PCUICHUA KOTOPBIX OH JIYYIIIE BCEIO NOAXOJUT.

Pyrosoacreo mo mpuxaagneim nporpammam IBM SPSS Modeler npegocTaBisieT NpuMepbl MHOTAX TAaKUX METO/IOB
BMecTe ¢ o011eit nHpopMaIyeit o mpouecce MOICIMPOBAHNUS. DTO PYKOBOJCTBO JOCTYIIHO M B BHJIE ONIEPATHBHOTO
yyeOHOTO tocodust, 1 B popmare PDF. [lonosHuTeIbHYI0 HHPOPMALIIIO CMOTPHUTE B pasesie
IHpI/IKHa,[[HLIX nporpaMm’’ Ha CTp.

MeToapl MOJICTIMPOBAHUS PA3/ICJICHbI HA TP KaTETOPHU:
* Kiraccudpukanms
* Bzaumocss3b

e CermeHTanms
Mogenu xi1accuduranmum

Moneau kaaccugurkayuy NCTIONIL3YIOT 3HAYECHHS OJTHOTO MUJIM HECKOJILKMX BXOIHBIX I10JIEH, YTOOBI TpecKa3aTh
3HAYEHUSI OJTHOTO UJIM HECKOJIbKUX BBIXOIHBIX MOJIEH, nin noJieil Ha3navenusi. HexoTopble mpuMepsl TAaKUX CIOCOO0B
cIIeTyroIme: nepeBbs perienuit (amroputMmel aepesa C&R, QUEST, CHAID u C5.0), perpeccun (JmHeitHaS,
JIOTHCTHYeCKasi, 00oOmenHas mHeitHas n Kokca), HelipoHHBIE ceTH, MOJENIN OMTOPHBIX BEKTOPOB U baitecoBckue
CeTH.

Mopemn kaccuuKaIiy HO3BOJISIOT OPraHN3anUsIM IIPeIcKa3aTh U3BECTHBIE Pe3yIbTAThI, HAIIPUMED, KYIHUT JII
HOKyMaTeJb TOBAP MJIM yieT 0e3 MOKYNKH, MJIM IOX0XKa JIM TPAH3aKIMI HAa U3BECTHBIN M1a0JI0H MOIIIEHHUYECTBA.
Cnoco0bl MOIETIMPOBAHNUS BKJIFOUAIOT B ce0s1 KOMIBbIOTEpHOE 00yUeHUE, BEIBO IPABUII IO HHAYKIIH,
UACHTU(DUKALMIO TOATPYII, CTATUCTHYECKHE CIIOCOOBI ¥ TEHEPHPOBAHHUE HECKOJIBKUX MOJIEIICH.

V3wt kaaccugpurayuu

i, Vizen aBTOKJ'IaCCI/I(bI/IKaHI/II/I CO31a€T U CPABHUBACT HECKOJIBKO pa3JIMYHbIX MoJeseil 1151 IBOUIHBIX
# o
1 BBIXOIHBIX TAHHBIX (z[a WA HET, YUJAET KJIMCHT UJIM OCTAHETCA U TAaK ,H’CUICC), YTO MO3BOJIACT BI>I6paTI>
- J'Iy‘{H.II/Iﬁ IIOAXO IJIsk JaAHHOTO aHaJIu3a. HO,Z[,E[Cp)KI/IBaCTCH HECKOJIBKO aJITOPUTMOB MOICJIMPOBAHUA,

YTO AeJIaeT BO3MOXHBIM BBIOOD JKeJIaTeJIbHbIX /JI UCIOJIb30BAHUS CIOCOOOB, KOHKPETHBIX ONUMI 115
KaXJIOTO U3 HUX M KPUTEPHEB CPABHEHUS PE3yJIbTATOB. DTOT y3eJI TeHepupyeT Habop MoesIei Ha
OCHOBE 3a/IaHHBIX OMINI U PAHKUPYET JIYUIINX KaHANAATOB B COOTBETCTBHUM C 3JaHHBIMU BAMH

KPUTEPHUSIMHU.
o V3es1 aBTOHYMepalluy OLEHUBAECT U CPABHUBAET MO/JIEJIH JIJIsl BBIXOAHBIX JAHHBIX B KOJMYECTBEHHOM
ﬁ YHCJIOBOM JHMAaINa30He IPU IIOMOIIN HECKOJILKUAX PA3HBIX CIIOCOOOB. DTOT y3eJ paboTaeT aHAJIOTUYHO
" NIPYTHM y3J1aM aBTOKJIACCU(HKAIINH, JOMYCKask BEIOODP aJITOPUTMOB JIJIs1 NICIIOJIb30BAHUS

OKCIIEPUMEHTUPOBAHUE C HECKOJIbKUMU KOM6I/IH3.L[I/I$[MI/I OHI_[I/Iﬁ Ipu OAHOM IIPOXOAE€ MOIAECJIMPOBAHMA.
ITonnepxuBaeMble aJrOpUTMBI BKJIIOYAtOT B cebst HelipoceTH, AepeBo C&R, CHAID, nuneiinyro
perpeccuto, 0000IIEHHYIO JIMHEHHYIO PErPECCHIO M MEXaHU3MBI OIIOPHBIX BEKTOPOB (Support vector
machines, SVM). MoieJin MOKHO CpaBHUBATH HA OCHOBE KOPPEJISAINH, OTHOCUTEILHOM OIIMOKY UJTH
YUCJIa UCHOJIb3YEMBIX IIEPEMEHHBIX.
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V3en nepesa knaccuduranuu u perpeccun (Classification and Regression, C&R) renepupyet nepeso
PpEeIIeHU, TO3BOJISIONIeE MPEICKA3bIBAThL MM KJIacCH(UIMpoBaTh Oyayiine HAOIIOACHUS. DTOT METO
UCHOJIb3YeT PEKypPCUBHOE Pa3iesieHne, YTOOB! paCIeNUTh 00YYaIOIIHe 3aMiCH Ha CErMEHTHI, Ha
KaXJIOM IIare MEHUMHU3UPYSI HEOTHOPOTHOCTb, IIPHYEM y3€JI IepeBa CUMTACTCS “IUCThIM, €CJIH BCE
100% HabromeHnit B y3Jie HONAAAFOT B KOHKPETHYIO KATETOPHIO MOJIsl HA3HAYeHMs. BXomHbIe oI 1
I10JId HAa3HAYCHUA MOT'YyT 6bITb M3 YUCJIOBOT'O JUuana3oHa UJIM KaTEropuajbHbIMU (HOMHHaHbeIMH,
HOPSITKOBBIME UJIH (hJIaraMu); BCe pACIICIUICHUs] OMHAPHBI (TOJIBKO JIBE MO PYIIIIHI).

V3ex QUEST npenocrasisieT MeTO ] OMHAPHON KJIACCU(DUKAIIAN JIJIs IOCTPOCHHUS IePEBbEB PEILICHMUIA,
pa3paboTaHHbII U1 yMEHBILCHUS] BpEMEHH 00paboTKH, TpeOyeMOoro /st aHaIu3a OOJIbIINX JIePEBbEB
C&R, npu 0iHOBpeMEHHOM I10IaBJICHUN OOHAPYKEHHOI'O B ClOCcO0aX AepeBbEB KilacCupukaiuu
HPeIIOYTEHNUS] BXOAHBIX IIOJICH, TOMYCKAIOIIUX OOJIbIIe paclieIieHnid. Bxo1Hble 10J1st MOTYT ObITH B
YUCIIOBOM JIANa30He (KOJIMYECTBEHHBIMHE), HO MOJIC HA3HAYCHHSI I0JDKHO OBITh KaTeropuajbHbIM. Bee
pacIieIJIeHU st OUHAPHBIE.

V3en CHAID renepupyeT AepeBbsl pelIeHU, UCTIOJIb3Y sl CTATUCTUKY XU-KBAAPAT JJISl ONpeIeIICHuUs
ONTUMaJIbHBIX paciiemieHuil. B otymune ot y3i10B gepesa C&R u QUEST, CHAID mosxet
TeHEPUPOBATH HE TOJILKO OWHAPHBIC IEPEBbS, TO €CTh Y HEKOTOPBIX PACIICIIIICHII MOXKET OBITh
OoJtbllIe IBYX BEeTBEW. BXOHBIE OIS M OJIe HA3HAYEHHSI MOTYT OBITh KOJIMYECTBEHHBIMH (YACIOBOI
JiMana3oH) uiu kateropuajbubiMu. McuepnbiBaronuii CHAID - 3o moaudukanus meroga CHAID,
IpU KOTOPOM IPOAEJIbIBACTCS OoJlee TIaTeIbHAS pad0Ta 10 U3YYEHUIO BCEX BO3MOXKHBIX
paCILeTJICHUH ISl KaXKI0T0 NPEAUKTOPa, HO 9TO TpedyeT OOJIbIe BPEeMEHH [IJIs1 BBIYUCIICHUI.

V3en C5.0 cTpouT Ui IepeBO pelIeHuit, N Habop MpaBWJI. ITa MOEJIb paboTaeT, pa3aesiss
BBIOOPKY Ha OCHOBaHHUHU 3HAYCHHUS B 110JIE, TAIOIIETO MAKCUMAJIbHBII HHOPMAIMOHHBINA BBIMTPHIII HA
KaX710M ypoBHe. [Tojie Ha3HAYCHUS TOJDKHO OBITh KATErOpUAJIbHBIM. Pa3perieHo HeCKOJIbKO
pas/iesieHuii Ha MOATPYIIIIbI, U TAKKUX MOATPYII MOXKET ObITh OOJIbILE ABYX.

V3el1 ciucka peleHuit onpeesisieT HOArPYIIbI U CErMEHTBI, KOTOPBIE TIOKA3BIBAOT 00JIee BHICOKOE
i 6oJiee HU3KOe IpaBAono00ue 1JIs JTaHHOTO OMHAPHOTO pe3yJIbTaTa [0 CPABHEHUIO C NTOJIHOM
COBOKYNMHOCTBI0. Hampumep, BbI MOTJIN GBI HCKAaTh KJIMEHTOB C HU3KO BEPOSITHOCTHIO OTTOKA I C
BBICOKOH BEPOSITHOCTBIO OTKJIMKA HA KAMIIAHHIO. Bbl MOXeTe BKJIFOUNTH CBOM 3HAHUS O OU3HECE B
MO/IeJIb, 100ABJISIsi CBOM COOCTBEHHBIE TT0JIb30BATEIILCKUE CETMEHTBI 1 TAPAJLICJIbHO IPOCMATPUBAs
AJIbTEPHATUBHBIC MOJICJIN, YTOOBI CPaBHUTDL PE3YJIbTAThI. MOZ[CJ'II/I CIIMCKa pemeﬂnﬁ COCTOST M3 CIIMCKaA
HPaBUJI, B KOTOPOM Kak/I0€ IIPaBHJIO NMeeT yCIIOBYE U cieAcTBue. [IpaBuia NpuMeHsIFoTCs 110
ouepe/iy, U ePBOe MOXOISIIEe IPABUIIO ONPEIEIISICT PEe3yJIbTAT.

Mopenu TMHEHHOM perpeccuy NpeCKa3bIBAIOT 3HAUCHNS HEIPEPBIBHOTO LIEJIEBOTO MOJIS HA OCHOBE
JIMHEHHBIX B3aUMOCBSI3€il MEX/Ty LIeJIEBBIM II0JIEM U OJIHUM MJIM HECKOJIbKUMHU MPEIUKTOPAMU.

V3en PCA/baxTopa npefocTaBiseT MOLIHbIE CPEICTBA COKPAILECHHS YMCIIa JAHHBIX JJI yMEHbIICHHS
CJIOKHOCTH BAIlIMX JAHHBIX. AHAJIN3 TJIABHBIX KOMIOHEHTOB (principal components analysis, PCA)
HAXO/UT JIMHEHHbIe KOMOMHAIINY BXOIHBIX IT0JIeH, KOTOPBIME TJIABHBIM 00Pa30M ONPEAeISIFOTCS
U3MEHEHHUS B 11eJIOM Habope MoJieit, I/1e KOMIIOHEHTbI OPTOrOHAJIBHBI IPYT Apyry. PaKTOPHbIHA aHAIN3
HAIPABJICH HA BBISBJICHHUE CKPBITHIX (haAKTOPOB, OOBACHSIOLIMX CTPYKTYPY KOppeJisiuuii B Habope
HabJrrogaeMbIx noJieit. Lesb 060ux moaxoa0B - HAUTH HEOOJILIIOE KOJIMYECTBO IPOU3BOIHBIX MOJIEH,
KOTOpBIE 3P (HEKTHBHO CYMMUPYIOT HHPOPMALIUIO HCXOJHOTO HAGOPA BXO/IHBIX MOJICH.

V3en BBIOOpa BOZMOKHOCTEH U3y4aeT BXOAHBIC TTOJIS HA BO3MOXKHOCTD YA4JICHHSI, OCHOBBIBASCH HA
Habope KpuTepues (TAaKuX Kak NPOIEHTHAS 10JIs IPOIMYIIEHHBIX 3HAUCHUIT); 3aT€M 3TOT y3ell
PaHXHUPYET BAXKHOCTb OCTABLIMXCS IOJIEH 10 OTHOUICHUIO K 3a/IaHHOMY I10JIF0 Ha3HauyeHusl. Hanpumep,
ecJi y Habopa JaHHBIX COTHHU IMOTSHIMAIBHBIX BXOIHBIX MOJICH, KaKUe U3 HAX IOTECHINAILHO HanboIee
MOJIE3HBI IPU MOJICJIMPOBAHNHI UCXO0/1a JICUCHHS NalieHTa?
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JIMCKpUMUHAHTHBIM aHAJIM3 eJIaeT OoJiee CTPOrue NpeAnoIoKeH s, YeM JJOTUCTHYEeCKas Perpeccusi, Ho
OH MOXET OBbITh IIEHHOH aJIbTEePHATUBOMN MJIU JONOJIHEHUEM K aHAJIU3Y JIOTUCTUYECKOH perpeccuu,
KOT'/Ia 9TH IPEANOJIOKEHHS OKAa3bIBAFOTCS MPABIIIbHBIMH.

Jloructuueckas perpeccusi - IT0 CTATUCTUYCCKUI METO/ JIUTs KJ1acCuUKay 3anuceil Ha OCHOBAHUU
3HAYEHMI BXOJIHBIX MoJieit. OHa aHAJIOrMYHA JIMHEHHON perpeccuu, HO JIOTUCTUYECKAsl PErpeccust
UCIIOJIb3YEeT KaTeropuabHbIE M0JIs1 HA3HAYEHUSI BMECTO YHUCIICHHBIX.

O06o011eHHas JIMHEHAS MOJIeJIb pacIiupsieT oOLIyIo JIMHEHHYIO MO/Ie/Ib, TAK YTO 3aBUCHMas
HepeMEHHAs CYUTACTCS JIMHEIHO CBSI3aHHOU ¢ (paKTOPAMU U KOBapHaTaAMU Yepe3 3aJaHHYIO (DYHKIIHUEO
cBs3u. BoJiee TOro, MozesIb OMyCKaeT HAJIMIUE Y 3aBUCHMOIT IEpEMEHHOI pacIpe/IesIeHus,
OTJIMYAFOLIETOCSl OT HOpMaJibHOT0. OHA BKJIFOYAET B ce0s1 (PYHKIMOHATIbHBIE BOZMOKHOCTHU OOJIBIIIOTO
KOJIMYECTBA CTATHCTUYECKUX MOJIETICH, B TOM YHUCJIC JIMHEHHOM Perpeccu, JJOTMCTHYECKOM PerpeccuH,
JIOTJIMHEHHBIX MOJIeJIel /111 KOJINYeCTBA JJAHHBIX H WHTEPBAJI-ICH3YPUPOBAHHBIX MO/IeJIcii BEDKUBAHMSL.

O6o0meHHas uHelHas cMelTanHas Mozelib (generalized linear mixed model, GLMM) o6006m1aer
JIMHEHHYIO MOJIEJTb TAKMM 00pa30oM, 4TO y 3HAUYCHHI HAa3HAUYEHHUS] MOYKET OBITh OTJIMYHOE OT
HOPMAJIbHOTO pacipeie/icHue U OHO OYIET JMHEUHO CBA3aHO ¢ (aKTOpaMU U KOBapraTaMu yepe3
3a7aBaeMyro (DYHKIMEO CBSI3H, TaK YTO HAOJIFOICHHUSI MOTYT OBITh CKOppEIHpOoBaHHBIMU. OOGO0OIICHHBIE
JIMHEHHBIC CMEIIaHHbIC MOJICJIA BKJIIOYAIOT HIUPOKH HAOOP MOo/IeJIelt, HaYMHASI OT MPOCTON JIMHEHHOM
perpeccuu U KOHYas CJI0KHBIMU MHOTOYPOBHEBBIMHI MO/IEJIIMU JJIS1 HE HOPMAJIbHO pacHpe/ie/IeHHbIX
JIAHHBIX C TOBTOPHBIMH U3MEPEHUSIMU.

V3eun perpeccun Kokca m03BOJISIET MOCTPOUTH MOJICIb TOKUTHS JIJIsl TAHHBIX BPEMEHU-10-COOBITHSI B
IPUCYTCTBHUH IIEH3YPUPYEMBIX 3aIHCeid. DTa MOJEIb CO3/1aeT PYHKIUIO JOKUTHS, KOTOpast
IpPEeACKa3bIBAET BEPOATHOCTD, YTO U3Y4aeMOE COOBITHE IPOU30MAET B TaHHOE BpeMs () IS JaHHBIX
3HAYEHUI BXOJIHBIX IEPEMEHHBIX.

V3es MexaHn3Ma onopHbBIX BeKTOpoB (Support Vector Machine, SVM) no3BoJisieT kiaccuuuupoBaTh
JTAaHHBIE [0 OJIHOM WJIM JBYM rpyImam 6e3 nepeobyderns. SVM xoporo paboTaeT ¢ HIMpOKuMU
HabOpaMu AaHHBIX, B YACTHOCTH, B CJIy4ae OYeHb OOJIBIIOO YKCIIA BXOIHBIX MOJICH.

V3ex BaifecoBckast ceTh MO3BOJISIET IIOCTPOUTE BEPOSTHOCTHYIO MOJIEIIb, KOMOMHUPYsI HAOJIFOJaeMble 1
3amfCcaHHbIe CBEJCHHS C OYEBUIHBIMH C TOUKH 3PEHUS 3/IPaBOTO CMbICIIA JAHHBIMH, YTOOBI yCTAHOBUTH
paB/I0N0/1001e BOSHUKHOBEHUsI COOBITUI. DTOT y3eJI B OCHOBHOM pabOTAET C YCHJICHHBIMH JIEPEBOM
HauBHBIMH OaiiecoBckuMmu cetsimu (Tree Augmented Naive Bayes, TAN) u oJTHBIMEI MapKOBCKAMU
CeTSIMH, KOTOPBIE N3HAYATILHO UCHOJIB3YIOTCS JIJIS KJIACCH(MKAIIIH.

V3en Camoobyuaemas Moaesb oTKJIMKOB (Self-Learning Response Model, SLRM) no3BosisieT
HOCTPOUTDH MO/JIEJIb, B KOTOPOI OZIHO HOBOE HAOJIIOEHNE MJIM BCErO HECKOJIbKO HAOJIIOICHUH MOTYT
OBIThH MCIOJIL30BAHBI JIJIS1 HOBTOPHOM OLEHKH MO/IeJ M Oe3 HeOOXOUMOCTH TOBTOPHOTO O0YUYEHH s
MOJIEJIH C MCIIOJIb30BAHUEM BCEX JIAHHBIX.

V3eI1 BpeMEeHHBIX PSIIOB OLEHUBAET YKCIIOHEHIINAIILHOE CrIIaKMBAHUE, & TAKKE OJIHOMEPHBIE U
MHOTOMEPHBIE MOJIEJTH ABTOPETrPECCUH M TPOMHTErPUPOBAHHOTO CKOJIB3SIIETO CPETHETO
(Autoregressive Integrated Moving Average, ARIMA) 11 BpeMEHHBIX PSIIOB ¥ CO3/1a€T IPOTHO3bI
GyAyIIero BbIIOJIHEHNsSL. [IpeeCTBEHHUKOM y3J1a BPEMEHHbIX PSIOB BCErAa JOJDKEH ObITh y3e
WHTEpBAaJIbI BPEMEHH.
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e V3en k 6rmxaiimmx coceneit (k-Nearest Neighbor, KNN) cBsi3piBaeT HOBOe HAOIFOCHNE C KATErOpHeit
\ oo/ WM 3HAYEHHEeM k 0OBbEKTOB, OJIMKANUIINX K HEMY B MPOCTPAHCTBE MPEIUKTOPOB, TAE k - 3TO LeJI0e
Jatiealy yucyio. [TogoOnbie HAO O 1eHMS OJIM3KY IPYT K APYTY, & HEIOX0XKKMe HAOII0IeHH S, HA000POT, y/1aJIeHbI
JIpYT OT JApyra.

V3en [IpocTpaHcTBeHHO-BpeMeHHOE Npeacka3anue (Spatio-Temporal Prediction, STP) ucnomb3yer
JIaHHbIE, COIepKaLINe HHYOPMALIUIO O HOJIOKEHUH, BXOIHbIE MOJIS U1 IPOTHO3a (IIPEAUKTOPEI), T10JIe
BpPEMEHH U IIeJIeBOE MOJIe. B 3TUX JaHHBIX IS KaXXA0TO MOJIOKEHHSI B KXKIOM BPEMEHU N3MEPEHNUS 10
KaXXJIOMy NIPEANKTOPA eCTh 3HAUNTEIJILHBIH psiyt 3HaueHni. [Tocie aHam3a TaHHBIX UX MOXHO
UCIIOJIb30BATD IS HPECKa3aHUs LEJIEBBIX 3HAYCHUIT B JIFOOOM IOJIOXKEHHU B 00JIACTH JAHHBIX (OPM,

HUCIIOJIB3YEMBIX IIPU aHAJIA3EC.

MOI[SJ'II/I CBA3bIBAHUS

Mogeau ces3v18anua HAXOASAT CTPYKTYPHI B BAIINX JAHHBIX, B KOTOPHIX OJIMH WJIM HECKOJIBKO 0OBEKTOB (TAKHX KaK
COOBITHS, TIOKYIIKU FJIA ATPUOYTHI) CBSI3aHBI C OJTHUM WJIM HECKOJILKAMHU APYTUMH 00beKTaMu. Moiesm
KOHCTPYHPYIOT HAOOPHI MPaBUJI, OIMPEACIIAIONINE 3TH B3AMMOCBS3H. 31ECh TOJIs CPeAN JAHHBIX MOTYT OBITh U
BXO/IHBIMHU TOJISIMU, W IOJISIMH Ha3HAYeHUsI. Bbl MOTJI OBl HAWTH 3T CBSI3M BPYYHYIO, HO JITOPUTMBI IPABUIT
CBSI3BIBAHUS JIEJIAIOT 3TO ropa3io ObICTpee U MOTYT H3YUUTh O0Jiee CI0XKHbIE CTPYKTYpbl. Moaean Anpuopu u
CARMA - 3T0 mpuMepsbl UCNOJIb30BAHMS TAKUX aJIrOPUTMOB. Ellle OIMH TUIT MOJEN CBSI3BIBAHUS - 3TO MOJIEJIb
00HApPYXEHUsI TOCIIET0BATEILHOCTEN, KOTOPasi HAXOAUT MOCJIe0BaTEIbHbIE IA0JIOHBI B CTPYKTYPUPOBAHHBIX 110
BpEMCHH JaHHBIX.

Mopenu cBsI3pIBaHUS HAaNOOJIEe TOJIE3HBI IPH IPeCKa3aHuN HECKOJIbKUX BBIXOTHBIX 3HAUCHUI, HAIIPUMED,
MOKyNaTes b, KYNUBIINA ToBap X, KynmuJ Takxke Y u Z. Mojenu CBSI3bIBAHUS CBS3BIBAIOT KOHKPETHOE CIIEIICTBHE
(Hampumep, penieHne YTo-JI1M00 KyIuTh) ¢ HA0OpOoM ycsioBHid. [TpernMyIecTBO aJrOpuTMOB MPABUIT CBSI3bIBAHUS
nepes; 6oJiee cTaHAAPTHEIME ajropuTMamu aepesa periennit (C5.0 u nepeBbs C&R) cocTout B TOM, 4TO
CBSI3BIBAHME MOXET CYIECTBOBATH MEX/y JIFOOBIMU aTpUOyTaMu. AJITOPUTM JIepeBa PEIIeHUH MOCTPOUT MpaBuiia ¢
BO3MOYHOCTBIO OJTHOTO CJICICTBUS, B TO BpEeMsI KaK aJITOPUTMBI CBSI3bIBAHUS CTAPAOTCS HANTU HECKOJIBKO MPABUII,
Y KaX[I0TO U3 KOTOPBIX MOXKET OBITh OTACJILHOE CIICACTBIE.

V301 ceazvieanusa

o V3en Anpropn u3BieKaeT HAOOp MPABUII U3 JAHHBIX, BBIACIISS IPABAJIA C HAMOOJIBIINM
\ % ] HH()OPMAIMOHHBIM COACPKUMBIM. Y3el APHOPH MPEIaraeT msiTh Pa3JIMIHbIX ClIOCOO0B BHIOOPA
2 MPABUJI M UCIIOJIb3YET CJIOKHbBIE CXEMbl MHIEKCUPOBAHUS TSI 9P PEKTUBHON 00pabOTKH OOJIBIIINX
Ha0OPOB MaHHBIX. 11 OOJIBIINX 3a/1a4 y3eJ1 APHOPH OOBIYHO OBICTpee MPH OOYYESHHUH; y HEro HeT
IPOM3BOJILHOTO OrPAHMYEHUS KOJIMIECTBA MPABKII, KOTOPBIE MOXHO COXPAHUTbD, 1 OH MOXKET
00pabaThIBATh MPABUJIA C KOJMYECTBOM IPEABAPUTEIILHBIX yeJIoBUi 10 32. [l y351a Anpuopu
Tpe6yl~OTCﬂ KaT€ropuaJibHbI€ BXOJHBIE U BbIXOOHBIC 11011, OH 6]31.]'1 OIITUMU3UPOBAH AJIsA MoJIel Takoro
THUIIA ¥ TI0KA3bIBAET C HUMU BBICOKYIO IPOU3BOIUTEIHHOCTb.

N Moness CARMA m3BiekaeT U3 JaHHBIX HAOOp NMPaBHIIL, He TPeOysl, YTOOBI BB 3a/1aBAJIM BXOIHBIE M

\ ﬁ% BBIXO/IHBIE TTOJIA. B oTymume ot y31a Anpuopu, y3ea CARMA npensaraet napamMeTpbl IOCTPOCHUS IS

E HOJIEPKKY NPABUJI (IIOJAEPXKKA OTHOCUTCS U K aHTELeCHTAM, I K KOHCEKBEHTaM), a HE TOJIbKO /1JIs
HOJJEPXKKU aHTELEIEHTOB. DTO O3HAYACT, YTO CTEHEPUPOBAHHBIE IPAaBUJIA MOXKHO HCIOJIb30BATh B
6oJiee MMPOKOM HAOOPe MPHUKJIATHBIX IPOTPAMM, HAIPHMeED, YTOOB! HAUTH CIIICOK MPOTYKTOB UJIN
YCIIyT (aHTEleIeHTOB), KOHCEKBEHT KOTOPBIX - 3TO TOBAP, KOTOPHIi BBl XOTUTE NPOJBUTATh B 3TOM
JIETHEM CE30HE.
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-{_.-"'"“-. V3en mocienoBaTeIbHOCTH O6Hapy)KI/IBaCT npaBuJjia CBA3BIBAHUSA JJI1 TOCJIEAOBATEIbHBIX UJTA

| e "._. 3aBUCAIINX OT BPEMECHU JTaAHHBIX. TTocnenoBaTeIbHOCTD - 3TO CIUCOK Ha60pOB DJIEMCHTOB C
I'\.+—=-' TEHCHIIUEH MOSIBJICHUS B IPEeICKAa3yeEMOM MOPAIKE. HaanMep, IoKynaTeJib, KOTOpLIﬁ HpPIOGpCJ'I

JIE3BHS ¥ JIOCbOH IOCTIE OPUTHSI, C OOJIBLIION BEPOSTHOCTHIO B CIICAYIOUIMIA pa3 KyMUT KPeM JIJIsI OpUThSL.
V3e1 nocsie10BaTe IbHOCTH OCHOBAH Ha aJiropuT™e npaBuii cBsizbiBanuss CARMA, ucnosib3yroiiem
9 PEKTUBHBII IBYXIPOXO/IHBIN ClIOCOO 0OHAPYKEHUS OCIIE10BATEILHOCTENA.

e V3eux [pasuiia cBs3biBanus (Association Rules) anasioruden y3iry Anpuopu, 0JJHaKO B OTJIMYUE OT
{ E ",‘ Arnpuopu, y3ei [IpaBmia cBsi3bIBaHHSI MOXET 00pabaThIBaTh JaHHBIE CIICKOB. Kpome Toro, y3en
|.-' ITpaBuia cBs3bIBaHMs MOXeET Ucnoib3oBaThes ¢ IBM SPSS Analytic Server st 00paboTKu TaHHBIX

00JbIIOr0 00BbEMa U BBITOJIEH CBOEH O0J1ee OBICTPOIl napasiiesibHOiH 00paboTKOI.

Monenn cermMeHTanuu

Mogeau cermenTayuy NeasAT TAHHBIC HA CETMEHTHI, HJTM KJIACTEPHI, 3aIIUCEH C OIMHAKOBBIMH CTPYKTYPaMHU BXOIHBIX
moJteit. Tak Kakx 3TH MOJIe I pabOTaIOT TOJIBKO C BXOJHBIMU MOJISIMH, Y HAX HET OTHOIIEHHS K BBIXOTHBIM MOJISIM
(moyam Ha3HaueHns). [Ipumepsl Mozere cerMeHTaun - 3To cetu Koonena, kimactepusanus K-cpeaanx,
JIBYXIIIArOBasl KJIACTEPU3AIUs U BBISIBJIEHUE AaHOMAJIUH.

Mojenu cerMeHTaImu (MX HA3bIBAIOT TAKXKe ""MOJIEISIMU KJlacTepu3aiuu') MOoJIe3HbI B TEX CIIy4asix, KOraa
KOHKPETHBIN Pe3yJIbTaT HeM3BECTEH (HAIPUMED, IPHU UACHTU(UKANUY HOBOT'O I1a0JI0HA MOIIICHHIUYECTBA UJTH
MHTEPECYIONINX BaC IPYMII B 0a3e JaHHBIX KJIMEHTOB). MoOIe/n KJIaCTepu3alii COCPEIOTOYCHBI HA OOHAPYKCHUN
TPYII CXOIHBIX 3aIKCEH U pa3MeTKe 3alicell COTJIacHO IPYIIe, K KOTOPOi OTHECEHA 3alMCh. JTO AelaeTcs 0e3
HCIIOJTb30BAHMS IPEUMYIIECTB IIPEIBAPUTEIILHOTO 3HAHUS O TPYIIAX U UX XapaKTEePUCTUKAX, UTO OTIIMYACT MOJCIIN
KJIaCTEePHU3AIUN OT APYTHUX CIIOCOO0B MOJECINPOBAHNS, TO €CTh OTCYTCTBHUE IIPEIBAPUTEIHHO OIPEACIICHHOTO
BBIXOHOTO TOJIS (TI0JI HA3HAYEHUS ), 3HAYCHNE B KOTOPOM IIPEACKA3bIBAJIOCH OBl MOIEJIbIO. Y 3THX MOJIeJel HEeT
MPaBWIHHBIX WJIA HEPABUJIHLHBIX OTBETOB. VX IIEHHOCTb B CHOCOOHOCTH 3aXBaThIBATH MHTEPECHBIEC TPYIINUPOBKH
JIAaHHBIX U TMPEJICTABIISTH MOJIE3HbIE OMUCAHUS ITUX TPYNIUPOBOK. MOJIENN KJIACTEPU3AIMH YACTO UCTIOIb3YIOTCS
JUTSI CO3/TAHMST KJIACTEPOB UJIM CETMEHTOB, KOTOPBIE UCIOJIb3YIOTCS B KAYECTBE BXOAHBIX TAHHBIX IIPH MOCIIEIYIOIEM
aHaJm3e (Halpumep, pu pa3Ie/ICHUU MO TCHIIMAJIbHBIX MOKYIATEJICH 10 OJTHOPOIHBIM IMOATPYIIIAM).

V3wl cermenrayuu

i V3eir aBTOMaTHYECKOM KJIaCTEpU3aliui OUECHUBACT U CPABHUBACT MOJCJIN KJIaCTEpU3aluu,
r Y -
'.I H,Z[CHTI/I(bI/IIII/IpyIOLLII/IC I'pynnbl 3allCEU CO CXOAHBIMU XaPAKTCPUCTUKAMMU. 1ot y3€ei1 p'd.60T'dCT

X -—‘ AHAJIOTUYHO JAPYI'UM y3JIaM aBTOMATUYECCKOI'0O MOACJIMPOBAHUA, JOIIYyCKasd SKCIEPUMEHTUPOBAHUE C

HECKOJIbKMMY KOMOUHANUSMHY ONIUIA IPU OJHOM IPOXOAe MoAeIMpoBaHus. Moaean MOXHO
CPAaBHHUBATH IIPH MOMOIIH 0a30BBIX MTOKA3ATEJICH, MBITAsCh GUILTPOBATH U PAHXKUAPOBATH C UX
UCIIOJIb30BAHKUEM IIOJIE3HOCTh MOJEJICH KJIaCTEPU3AIMU U IPEOCTABUTH II0KA3aTEJIb HA OCHOBE
BAKHOCTU KOHKPETHBIX IOJIEH.

___.-"'"'\,\__ Viaen K-CpeﬂHI/IX KJIAaCTEpU3yeT Ha6op JAHHBIX B OTACJIbHBIC I'PYIIIIbL (I/IJ'II/I KﬂaCTepr). 2T1OT METOA
r “
'._@ i OIIpEALIIACT (bHKCI/IpOBaHHOC KOJIMYECTBO KJIACTEPOB, UTEPALIUOHHO PACHPEACIIACT 3alIUCH 10

! f KJIaCT€paM M HACTpauBaA€T HEHTPHBI KJIACTEPOB, IOKA HaHBHCﬁLHHC YTOYHCHUSA OoJree He yIy4diaaroT

MoO/ieJIb. BMeCTO IONBITKH NIPEICKa3aTh BBIXOJHOE 3HAUEHHE k-CPEIHIE HCIIOJIB3YIOT IIPOLIECe,
Ha3bIBAEMbIil HEKOHTPOJIIPYEMBIM 00y4YeHHEM, YTOObI OOHAPYKUTh CTPYKTYPbl B HAOOPE BXOJHBIX

MoJieH.
e V3en Koonena remepupyeT TUI HEHPOCETH, KOTOPYIO MOXKHO MCIOJIb30BATh AJI5 KJIACTEPU3 AT
i !
\ Ed F Habopa TaHHBIX B OT/EJIbHbIE IpyNIbl. Korja ceTh moHOCThIO 00yUeHa, MOXO0XKUE 3AMUCH JOJIKHBI
JLroL i) OBITH OJIM3KO JAPYT OT Apyra Ha BBIXOJIHOM KapTe, a OTJIMYAIOLIUECS 3aIH1CU JTOJDKHBI ObITh CUIILHO

pasaesieHbl. [1o KoJmuecTBY HAOJIFOICHHI, 3aXBAYEHHBIX KaXIbIM HEHPOHOM B CJICTIKE MOJICJIA, MOXKHO
ONPE/ICIUTh CUIIbHBIC HEUPOHBI. DTO MOXKET AATh MPEICTABJICHUE 00 ONPaBJIaHHOM KOJINYECTBE
KJIaCTEPOB.
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ooy V3en [IByXmaroBslil HCIIOJIb3yeT METO/T BYXIIIATOBO# KJlacTepusanuu. Ha mepBom 1iare mpoBOaUTCS
%@ MEePBBIN MPOXO/I MO JAHHBIM, TP KOTOPOM HEOOpaObOTaHHBIE BXOAHBIE TAHHBIC CKUMAIOTCS B
' yIpaBJisieMblid HAO0P moakIacTepoB. Ha BTopoMm 1iare ucrosib3yeTcs Ciocod nepapxuueckoi
KJIACTEPU3ALUY JIJISl Bce OOJIBIIETO CIIMSIHUS MOIKJIACTEPOB B KPYIHBIE U eIle 00Jiee KPYIMHbIE KJIACTEPHL.
V IBYXIIATOBOTO METO/A €CTh MPEUMYIIECTBO aBTOMATHYECKON OIIEHKU ONTUMAJIbHOTO YHCIA
KJIACTEPOB [T O0y4Yaromux AaHHbIX. OH MOXeT 3pPeKTUBHO 00pabaThIBATh MOJIS CMEIIAHHBIX THIIOB
u 6oJiblve HAOOPBI TAHHBIX.

N V3eJ1 BBISIBJICHUS] aHOMAJIAN OIpeacseT HEOOBIYHBIE HaGJ’[I-OZ[eHI/IH, nim BLI6pOCI)I, KOTOPBIC HE
r o, Y
'. / COOTBETCTBYIOT CTPYKTYpPE “HOpM’dJ’IbHLIX” JaHHBIX. HpI/I IIOMOIIIY 3TOI'0 y3J1a MOXHO HAXOUTh

=l BbI6pOCI>I JaXe B TOM CJiyvae, €CJId OHU HE NNOAXOAAT HU 110 KaKUE€ PAHEC U3BECTHBIC 11a0JIOHBI UJIU BbI

TOYHO HE YBEPEHBbI, YTO UMEHHO UIICTE.

MO,Z[C.HI/I HUCCIICJOBAHUA JAHHBIX B Oase JaHHBIX

IBM SPSS Modeler mogaep:xnBaeT HHTETPAIMIO C HHCTPYMEHTAMH MCCIISIOBAHNS TAHHBIX 1 MOJICJIMPOBAHUS,
JIOCTYIIHBIX OT MOCTABIIMKOB 0a3 MaHHbIX, B TOM uuciie Oracle Data Miner, IBM DB2 InfoSphere Warehouse u
Microsoft Analysis Services. [TocTpoeHue MojeJieit, UX CKOPUHT U COXpaHEHUE B Oa3e JaHHBIX - BCE 3TU OlCpaIUU
BO3MOXHBI B pukJja a0l nporpamme IBM SPSS Modeler. [Tosayro nadopmanuro cMmotpute B Pykogogcree mo
uccaenosanuio gamnnvlx ¢ bazax gannvix IBM SPSS Modeler, nocTymHOM Ha yCTAaHOBOYHOM HOCHUTEJIE.

IBM SPSS StatisticsMoneym

Ecmmm ectb kommst IBM SPSS Statistics, ycTaHOBJICHHAS U JIMIIEH3UPOBAHHAS HA BAIlleM KOMITbIOTEPE, MOXKHO
MOJIYYUTh JOCTYI K onpenesieHHbpIM noanporpammam IBM SPSS Statistics u3 IBM SPSS Modeler, 4To0bI mOcTpouTh
U OLCHUTH MOJICJIN.

JomnonauTesbHAS MHPOpMANUS

JocTynHa Taxxke moapoOHast JOKYMEHTaNus 00 aJropuTMax MOJIeIAPOBaHus. JJONOHATENBHYEO HH(DOPMATIHIO
cmotpute B Pykosoacrse mo airopurmam IBM SPSS Modeler, mocTymHOM Ha YCTAaHOBOYHOM HOCHTEJIE TPOTYKTA.

NMocTpoeHue moaenen paciienneHua

MOZ[C.HI/IpOBaHI/IC paCH_ICHJ'IeHI/Iﬁ TO3BOJIICT UCIIOJIb30BATh OOMH IIOTOK, YTOOBI IIOCTPOUTH OTACIIBHBIC MOOCIN IJIA
KaXI0ro BO3MOXHOI'O 3HAUYCHU A (bHaFOBOFO, HOMMHAJIbHOI'O UJIM KOJIMYECTBECHHOT'O BXOIHOT' O IIOJIA, TAK UYTO
HUTOTOBBIC MOJCIIN JOCTYIIHBI U3 OJHOTO CJICTIKA MOICIIN. Bo3MosxHbIe 3HAUEHMS AJ1S BXOJHBIX MOJICH MOT'YT OY€Hb
MO-pa3sHoOMY BO3JIEHCTBOBATH HA MOJIEJIb. HpI/I oMo MoJeJIMpOBaHu pacmenﬂeﬂuﬁ MOXHO JIETKO NOCTPOUTH
HauboJee NOAXOAAINYO MOACIIb OJI KaXXJOT'0 BO3MOXHOTO 3HAYCHUS TTOJI TPU OAHOM BBIINOJIHCHUU IMOTOKA.

O6paTI/ITG BHUMAHUC, YTO MHTCPAKTUBHBIC CEAHChI MOACJIMPOBAHUS PACIICIIATE HEJIb34. HpI/I HUHTCPAKTUBHOM
MOJCJIMPOBAHUU BbI 3a1a€TC KAXKAYIO MOACJIb UHANBUAYAJIbHO, IIOOTOMY HE 6y/:[eT HUKaKuX IIPEUMYIICCTB IIPU
HCIIOJIb30BAHWU PACHICIIJICHU S, ITPU KOTOPOM HECKOJIBKO MoeJie CTPOUTCA aBTOMATHUYCCKU.

MoenpoBaHue paciieryieHnii paboTaer, Ha3Havasi KOHKPETHOE BXOAHOE II0JIe KaK 110JIe PACIICILICHUS. DTO
MOJKHO C/IeTIaTh, 33148 JIJIsl POJIM 1oJIst 3HaYcHue Paciensienne B crienmbukanyun Tur.

B xavecTBe mosielt pacleneHus MOXHO Ha3HAaYaTh TOJIBKO MOJIs ¢ TunoM usMepenus ®aar, HomunaibHoe,
IopsinxoBeri Homep u HenpepoiBHoe.

B xadecTBe moJieit pacriernyeHuss MOKHO Ha3HAYUTh HECKOJIbKO BXOHBIX MoJIeil. OTHAKO B 3TOM CJIyYae CUIIbHO
BO3PACTET KOJMYECTBO CO3/aBAEMbIX Mofeeif. Moaelb CTpOUTCS A1 KaK10i BO3MOXHON KOMOMHAIINY 3HAYCHUI
BBEIOPAHHBIX IOJIEH paciienyienns. Hampumep, ecii B kKadecTBe IMOJIel pacIlelJIeHAs HAa3HAYAFOTCS TPH BXOTHBIX
MOJIS ¥ Y KQXKAO0TO M3 HUX IO TPH 3HAUCHHUSI, B Pe3yJIbTaTe OYIAET CO3/1aHO 27 MOIeeit.
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Z[a>1<e MOCJIE HA3HAYEHUSI OJHOTO UJIM HECKOJILKUX I0JICH B KAYECTBE MOJIEH PACIICIITICHUSA BBI €IIIE MOXKETE BbI6paTb,
CO3JaBaTh JIM MOAECJIM PACIICIIJICHUSA, NUJIA OJUHAPHYIO MOYJIb, UCIIOJIb3Y s NEPEKIIIOYATEJIb B JUAJIOTOBOM OKHE
y3J1a MOJCJIMPOBAHUS.

Ecmmm nosns pacuiensieHus onpeesieHbl, HO MEPEKIIOYATEb HE BKJIIOUEH, TeHEPUPYETCs TOJIbKO OJHA MOJIEb.
AHAJIOTHYHO, €CJI 3TOT MEePEKITFOYaTEe b BKJIFOUYEH, HO MOJIS PACIICIIVICHUS HE OIIpe/Ie/ICHbI, PACIICIIIICHUE
UTHOPUPYETCS U TCHEPUPYETCS OJHA MOJICITb.

[Tpu 3amycke IOTOKA OTIEJILHBIE MOJIEIIN TEHEPUPYIOTCS B (DOHOBOM PEXHUME JIJIS1 KaXKI0T0 BO3ZMOXKHOI'O 3HAYCHHUS
HoJiell paciienyieHns], ¥ TOJIbKO OJHH CJICIOK MOJIEJIN IOMEINAeTCsl Ha MAJIMTPY MOAEJICH 1 Ha XOJICT noToka. Clernox
MOJIEJIH PACIICIUICHHS TOMEeYaeTCss 3HAKOM PACIICIUICHHUST; 3TO JIBa CEPbIX TPEYrOJIbHUKA, HAJI0KEHHBIX HA
n300pakeHue Cenka.

HpI/I MMIPOCMOTPE CJICTIKA MOJCJIU PACHICTIIICHU A 6y[[yT IMOKa3aHbl BCC OTACJIbHBIC MOJCJIM, KOTOPLIC ObLIA
IIOCTPOCHEI.

WHauBKyaIbHYEO MOJIEIIb U3 CIIUCKA MOXHO U3YUYHUTh, ABAXKIbI IIEJIKHYB 110 €€ 3HAUYKY CJIeNKa B CPEACTBE
mpocMmoTpa. [Ipr 3TOM OTKpPOETCS CTaHAapTHOE OKHO Opay3epa [IJIsl UHAUBUAYaIbHOM Moesun. Eciu ciienok
PACIIOJIOKEH Ha XOJICTE, IPU JABOHHOM MIETYKe 10 MUHUU300paXKEHHIO rpaduka OTKPOETCsI HOJHOpA3MEPHBbILit
rpaduk. J{ONONHATENbHYIO HEGOPMALMIO CMOTPHTE B paszeste| CpeacTBO IPOCMOTPA PACIICILICHHBIX MO IesIeil” Hal

TTocre CO3JJaHUs MOJICJIN KaK MOACJIU PACHICIIJICHU S Bbl HC MOXCTC YAAJIUThL U3 HEC o6pa60TKy pacmennem/n‘/i njm
OTMCHUTD PACHICIJICHUE JAaJICC 11O IIOTOKY M3 y3Jia UJIM CJICIIKA MOACIIMPOBAHUA PACIICIIIICHU .

IMpumep. KpymHast po3HUYHAS TOPTOBAS CETh XOUET OLEHUTH MPOJIAXKH 10 KATETOPUSIM TOBAPOB B KaXKIOM U3
Mara3uHOB 0 cTpaHe. VIcmoIb3yst MOIeIMpOBaHNe PACIICIUICHIH OJIb30BATEIIN HA3HAYAOT 1ToJie Mara3uH s
CBOUX BXOJHBIX JAHHBIX KaK MOJIE PACIICIITICHUS, YTO MO3BOJIIET IIOCTPOUTH OTACIHHBIC MOJIEIIH JJIS KaXION
KaTEerOpuu B KaXKJIOM Mara3uHe B OJJHOU omnepanuu. UToropyro nHQOpMALUIO MOKXHO HCIOJIB30BATH JJIs1 TOPA3/10
6o0J1ee TOYHOTO yIPaBJICHNs YPOBHSIMHU 3aM1acoB, YeEM B OJTHOM MOJICIIH.

PaclwienneHue u pasaensl

N4 pacli€ijICHUs €CTh HECKOJIbKO O6HII/IX C CO3JaHUEeM MO/Iejei BO3MO)KHOCTCfI, HO paCHICJICHUA U Ppa3aCJIbl
HCIOJIB3YIOTCA OUYCHDb ITIO-PA3HOMY.

Pa3znesienne paBHOMEPHO JIEJIMT HAOOP TAHHBIX HA J[BE WJIM TPU YaCTH: OOyUeHUe, UCIILITAHNE U (HEOOSI3aTEIHHO)
IIPOBEPKA, OHO UCHOJIB3YETCA AJIA UCIIBITAHUSA ITPOU3BOJUTECIIBHOCTHU O}IHOﬁ MOAeJIn.

Pacmensienne nesiut HabOp JAHHBIX CTOJIBKO YacTel, CKOJIbKO JTOCTYIHO 10 CYIIECTBYIOINM 3HAUCHUSM IS OJIS
PpacILEeNIeHNs]; OHO UCIOJb3YEeTCs 4JIsl HOCTPOCHUS HECKOJIbKIX MO/JIEJICH.

Pasznenenue u paciiernieHue paboTaroT MOJHOCTHIO HE3aBUCUMO APYT OT Apyra. Ha y3ie MojemmpoBanue MOXHO
BBIOpATh OJIHO W/UJIH JIPYTOe.

Y3nbl mMoAaenupoBaHua, noaaepxuearoine Mmonesin pacilensieHnA

MHorue y3JIbI MOACTMPOBAHNS MOTYT CO37aBaTh MOJEIIN PACIHICIIIICHUS. VICKIIFOUeHHS - 3TO y3JIbI
aBTOKJIACTEepHU3anuu, BpeMeHHbIX psigoB, PCA/dakTopoB, BeiOOpa nmokasaresieit, SLRM, y3Jb1 Moesicii CBA3bIBAHUS
(Anpuopu, CARMS u ITocnenoBaTeIbHOCTD), y3J1bI Moaeseit kiaactepusanuu (K-cpeaune, Koonena, nByxiarosble
n aHOMaJIbHBIE), Statistics Mojiesn 1 y3JIbl, HCIIOJIb3YEMBIK U151 MoJiesmpoBanust In-database.

MO,I[CJ'II/IpOBaHI/Ie pacliCiJICHUS IMIOAACPKUBAKOT CIACAYFOIIUEC Y3JIbI:
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3anarMBaeMb|e pacuiemnnieHnemMm BOSMOXHOCTHU

Vcnosib30BaHue MoJIejIell pacICIICHUs II0-Pa3HOMY BJIMSICT Ha MHOTHE Bo3MoxHocTu IBM SPSS Modeler. B sTom
paszesie mpeCTaBICHO PYKOBOACTBO MO UCTIOJIB30BAHUIO MOJIEJIeH pacIllenJICHUs B CBS3H C IPYTUMU Y3JIaMH B
MOTOKE.

V31bl onepauuii ¢ 3anucsIMu

[Tpu ncroIp30BaHUN MOJIEJICH paCIeIIeHAs B IOTOKE, coAepkarieM y3esa Beidopka, crpatudunupyiite 3anmcu mo
MTOJISIM PACIIEIICHAS, YTOOBI OJTyIHJIACH POBHAS BRIOOPKA JAHHBIX. DTa OMIHUS JOCTYIIHA IIPU BBIOOPE criocoba

BBIOOPKH CIIOKHBIH.

OO6paTuTe BHUMAaHUE, YTO P HAJIMYUH B OTOKe y3J1a Bananc GanancupoBka mpuMeHsieTcs KO BceMy Habopy
BXO/IHBIX 3alKCEH, a HE K IOJMHOKECTBY 3aNKceil BHYTPU PACILIEIIJICHUS.

HpI/I arperupoBaHuun 3aIUCel C UCIOJIb30BAHUEM y3Ja Arperauml 3az1a171Te, YTO IOJIA paCICIIJICHUSA - 9TO KJIFOUCBBIC
II0JIA, €CJIK Bbl XOTUTE BBIUYUCIIMTD arperaThbl AJI KaXXA0T0 PaCIICIIJICHU .

V37181 OTEpanmii ¢ moJIsIMHA

V3zen Tun PACIIOJIOKEH TaM, I'/IC BbI 3a/1A€TEC, KAKUEC ITOJIA UCIOJIB3YROTCA B KAYC€CTBC noJien pacuICIIIICHU .
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OOpaTuTe BHUMAaHME Ha TO, YTO, XOTS y3eJI AHCaMOJIb UCIIOJIB3YEeTCs A1l 0ObeTMHEHUSI IBYX MUJTH OOJIee CIIETIKOB
MO/IeJIei, OH HE MOYET UCIIOJIb30BATHCS [IJIs1 OOPAIICHUS ACUCTBUS PACHICIIICHUSI, TAK KAK MOJIEJIN PACIICIIICHIS
BCTPOCHBI B OMH CJICIIOK MOJICJIH.

V37181 MOAEIUPOBAHHUS

Mogenn pacuienieHus He TOICPKIUBAIOT BBIYHUCICHUE BaXKHOCTH IPEAUKTOPOB (OTHOCUTEIILHYEO BAXXHOCTh
MIPEINKTOPHBIX BXOTHBIX MOJIEH TpH oIleHKe MoesH). [1pu mocTpoeHnn MOiesieil paciienyIeHus mapaMeTphl
Ba)XXHOCTH IPEANKTOPOB UTHOPHPYFOTCS.

V3en KNN (6mmkaifiiime cocen) MoepKUBAST MOJIEIH PACIENJIEHUs TOJILKO B TOM CJTydae, €CJIM OH 3aJaH JIJIst
IpeJcKa3aHus Mot HasHaueHus. [Ipu apyroit HacTpoiike (TOIBKO OMPEAEUTh OIMKANIINIX coceieit) MOoIesIb He
cozpnaercsi. Ecim BeIOpana omuums "ABTOMaTHYECKN ONPEACTUTD K", y KaX10#f N3 Moeseil paclenieHust MOXeT
OBITh pa3JIMUHOE KOJIMYECTBO Oimkaiiux coceneit. Takum o6pa3oM, y o01Iel MOAe/ M KOJIMYECTBO
CreHepUPOBAHHBIX CTOJIONOB OyIET PaBHO MAaKCHMAJILHOMY YHCITY OJIMKAMIINX coceieil cpeu BceX MOIeIIei
paciieruieHus. {1 TeX Moeleil paciieruieHusl, y KOTOPBIX YACIIO OJIKANIINX coce/iell MEHbIIIE 3TOr0 MakCUMyMa,
COOTBETCTBYIOLIEE YKMCIIO CTOJIOLOB OYIeT 3an0/HeH0 3HaueHusaMu $null. JlonoaHuTe IbHY 0 UHGOPMALIUIO
CMOTpPUTE B pa3uene|“ysen KNN” na crp. 331}

V311b1 MOJIeTTMpOBaHUs 0a3 TaHHBIX

V3b1 MogermpoBanus In-database He mOIICPKUBAFOT MOCIICH PACIIICTLIICHMSL.

Crnenxu Mojiesei

Akcnopt B PMML 13 ciienka MoeJid paclielJIeHHs] HeBO3MOJXKEH, TaK KakK CJICTIOK COJIEPKUT HECKOJIbKO MOJIeJIeH, a

PMML nHe noamepkuBaeT Takoe nmaketTupoBanue. OHAKO IKCIIOPT B TEKCTOBLIN (popmat nim popmat HTML
BO3MOJKEH.

MoaenupoBaHue onuuu nonen ysna

Bcee Y3JIbl MOACJIUPOBAHUA COACPKAT BKIIAKY HOHSI, A€ MOXHO 3a1aTb NOJIA AJI UCIIOJIb30BAHUA IPU ITOCTPOCHUU
MOJEJIN.

[Mepen mocTpoeHNEM MOAEIM HEOOXOIUMO YKa3aTh MOJISl, KOTOPBIE JOJDKHBI CITyKUTH ITOJIIMH HA3HAYCHUS U
BXOJIHBIMH MTOJISIMH. 32 HEMHOTHMI UCKJIFOUCHISIMH, BCE Y3JIbI MOJICTIMPOBAHUS OYAYT UCIOIb30BATH HH(POPMAIIUIO
0 ToJIsIX M3 y371a Thm, pacrosioxkeHHOTO Bhiie. Ecim BBl nenosb3yeTe y3es T a1 BEIoopa BXOIHBIX MOJIEH 1
moJIeit Ha3HAYEHM S, HA TON BKJIAJIKE MOKHO HIYEro He MeHsATh. (V3en [locnenoBaTenbHOCTE 1 y3ea V3Bieuenne
TEKCTA - 3TO MCKJIFOUCHNUS, U JIJI HAX TpebyeTcs, 4TOOBI HapaMeTphl MOJIeH 3a1aBaJIMCh HA y3JIe MOICJIMPOBAHNA).

Hcnosb30BaTh 3HaYeHNs y371a THIA. DTa OMIUS YKa3bIBACT y3JIy, YTO CJIEAYET MCIOJIb30BATh HHOOPMALHMIO O MOJISIX
u3 y3J1a THI, pacrnoyoXkeHHOTro BbIIIE. DTO 3aJaHO O YMOTYaHHUIO.

Hcnoan3oBanue HACTPAUBACMbIX NapaMeTPOB. Ota Oonnus YKa3bIBAC€T y3J1y, UTO CJIIEAYCT UCIIOJIb30BATh
I/IH(bOpMaI.II/IIO O MOJIAX, 3aJaHHYIO 3/1€Ch, 4 HC TY, YTO 3a/JaHa Ha PACIOJIOKCHHBIX BBIIIC Y3JIaX Tumn. ITocie BbI60pa
OTOI'O BapHhaHTa 3aj1aiTe MIPUBCICHHBIC HUXKE ITOJIA, KaK 9TO HOTpC6y€TC${.

HpuMeqanue: He 6ce moas évisogatca 14 ecex )3/1086.

*  Hcnoabs3oBath Tpan3akuuoHHbI (popMaT (TOJIBKO y3Jb1 Anipuopu, CARMA, IlpaBuia csizsiBannst MS u Anpuopun
Oracle). BkrounTe 3TOT nepekyroyaTelIb, €CJIM Y UCXOAHBIX TAHHBIX TPAH3aKIMOHHBIA (hopMmaT. V 3amuceii B 3TOM
dbopmarte ectb nBa nourst, oauH 1tk ID n onuH muts comepxkuMoro. Kaxmas 3amich mpeacTaBiiseT eANHCTBEHHYIO
TPaH3aKIUIO UJIM JIEMEHT, U CBSA3aHHBIC 9JIEMEHTHI CBSI3aHBI HAJIMYMEM onuHakoBoro ID. BrikimrounTe aTOT
NePEeKJIFOYaTEeNb, €CJIN Y JAHHBIX Ta0JMYHbIA opMaT, B KOTOPOM 3JIEMEHTHI PeJCTABJICHbI OTACIbHBIMUI
(baaramu, rie Kaxoe moJie (yiara ykaspBacT Ha HAJIMYUE UM OTCYTCTBUEC KOHKPETHOTO JIEMEHTA, a Kakaas
3aMKCh IPEACTABIISICT MOJIHBII HA0OP CBSI3aHHBIX 3JIEMEHTOB. JIOMOJIHUTEILHYIO HHPOPMAIIO CMOTPHUTE B
pa3aeﬂe|“CpaBHeHI/Ie TAGJIMUHBIX ¥ TPAH3AKIMOHHBIX JAHHBIX Ha cTp. 246]
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— ID. s TpaH3aKIMOHHBIX TaHHBIX BEIOEpHUTE U3 criucka noJie ID. 3uauenus B moJie ID MoryT OBITH
YHCJIOBBIMHU MJIM CUMBOJIMYECKIMU. KaXk10e yHUKAJIbHOE 3HAUCHUE B 9TOM I0JIE TOJDKHO 0003HAYATh
KOHKPETHBII 00BeKT aHam3a. Hampumep, B npukiagHoit nporpammMe Kop3una nokymnox kaxablit ID moxet
IIPEACTABIISATh OJHOTO MOKynaTtess. B mpukiaanoit nporpamme Anams Web-xypHaia kaxabiit ID moxet
IIPEACTABIISATE OT/ACIbHBIA KoMubioTep (1o IP-axpecy) mim ogHOrO nosb3oBaTests (M0 perucTpannoHHbIM
JIAHHBIM ).

— Tocnenoparenbnsie ID. (Tobko 1715 y310B Anpuopu 1 CARMA) Ecnu Baim faHHBIE TPeIBAPUTEIILHO
OTCOPTUPOBAHDBI, TAK YTO BCE 3allUCU C OJJUHAKOBBIM 1D CrpynnmupoBaHbl COBMECTHO B ITOTOKEC JaHHBIX,
BBIOEPUTE Ty ONILUIO IS ycKopeHust 06paboTku. Ecyu Baly JaHHBIE IPEIBAPUTESILHO HE OTCOPTUPOBAHBI
(MM BBI B 9TOM HE yBEPEHBI), OCTABbTE 3Ty OIIMIO BHIKJIFOUCHHOM, U Y3€JI OTCOPTUPYET TaHHbIE
ABTOMATHYECKH.

Ilpumeuanue: Eciu aHHbIE HE OTCOPTUPOBAHBI, HO BLIOUPAETCS 3TA ONIIMS, MOXKHO MOJIYYUTH HEIOMYCTUMbIE
Pe3yJbTaThI AJ1s Balllelt MOJIEIIH.

— Copnep:kanne. 3a/1aiiTe OJIE UM NOJISI COJASPKUMOTO JIUISE MOJEIIH. DTH MOJISL COACPKAT HYKHbIE IJIEMEHThI
IpU MOJICIMPOBAHNIHY CBSA3BIBAHMS. MOXHO 3a/1aTh HECKOJIbKO MoJIeH (pytaros (ecim gaHHbBIE B TAOJINYHOM
(dhopmate) WM OJHO HOMUHAJILHOE OJIe (€CJIM JAHHBIE B TPAH3AKIIMOHHOM (opMaTe).

M He.ﬂb. I[J'IS[ TEX MOHeJ’ICfI, JJIs1 KOTOPBIX Tpe6yeTC§[ 0JTHA WJIK HECKOJIBKO IOJIeH Ha3Ha4YCHUsI, BBI6CpI/ITe I0JIC
Ha3HAYEHUS MJIM HECKOJIbKO IMOJIeH. DTO aHAJIOTUYHO 3aIaHUIO IJIA IOJIA POJIN Iloae nasnauenus Ha y3J1e Tum.

*  Omnenka. (Tospko A1 MOJIeJIel aBTOKJIacTepru3anuu.) JUst KJIacTepHBIX MOJEJIEH 1oJIe Ha3HAYEHUS He 3a1aeTCs;
0JTHAKO MOKHO BBIOPATh IOJIE ONIEHKH JJI UACHTU(PUKAIINT €r0 YPOBHS BaXXHOCTH. KpoMe 3Toro, MoKHO
OIEHUTH, HACKOJILKO XOPOIIO KJIACTEPHI pa3JIMYat0T 3HAYCHUSI TOTO TIOJIsI, YTO B CBOIO OYepe/Ib O3HAYAET,
MO>KHO JIY HCIIOJIB30BATh KJIACTEPHI JIJTS Mpe/ICKa3anmii 9Toro noJis. Ipumeuanue T1oJie ONEHKN JODKHO OBITH
CTPOKOIi C HECKOJIbKUMHU 3HAUYECHUSIMH.

— TIloas BBOA. BbiOeprTe OHO MIJIM HECKOJIBKO BXO/IHBIX MOJIEH. DTO aHAJIOTUYHO 3aJaHUTO JIJIS TTOJIS POJIA
Bxonanoe na y3ne Tumn.

— ToamHo:xkecTBA. DTO MOJIE NO3BOJISIET MO3BOJIAET 3a/1aTh M0JIE, C HOMOIIBIO KOTOPOIo IaHHble OYAyT
pa3aeaThCs HA OTACIbHBIC BEIOOPKH TSI 9TAOB O0YYEHUS, UCIILITAHNS U IIPOBEPKU IIPH OCTPOCHUT
Mojtenn. CreHepHpOBaB MOJIEI b IPH TOMOIIH OJHON BRIOOPKY U MICIIBITAB €€ MPH MOMOIIH APYT O, MOXKXHO
MTOJIYYUTh HAaAEXKHBII MOKa3aTesIh KauecTBa 0000IIEeHISI MOICTN Ha OoJIee KpyImHbIe HAOOPHI TaHHBIX,
mogo6Hbe TekymuM. Ecim mpu momorn y3108 Tum mm Pazaen Ob1m onpeiesieHo HeCKOIbKO MoJIei
paszaesioB, Ha BkiIaake [ToJig Ha KaXIOM y3Jie MOACTIMPOBAHNS, TI€ UCIIOJIb3YETCS pa3aesieHne, JOJDKHO OBITh
BBIOPAHO O/IHO ToJIe pasneia. (Ecim npencTaBiieH TOIBKO OAMH pa3/iesl, OH OyIeT UCHOJIb30BaThCS
ABTOMATHUYECKU IPH BCSIKOM BKJIFOUEHHMH pasjiesienus.) KpomMe Toro, yuture, 4To JJi IPUMEHEHUSI
BBIOPAHHOTI'O pa3jiesia B aHaIM3e Ha Bkajake [TapameTpsl MoJenu AJis y3J1a JOJKHO OBITh TaKXKe BKJIFOUEHO
paszaesicaue. (BoikiFoueHre 3TOM OMIMHK AeSIaeT BO3MOXKXHBIM OTKJIFOUYEHHE pa3/iesieHus 0e3 U3MCHEHUS
3HAYEHUIl mapaMeTpoB MOJIei.)

* Pa3sOuenns. {11 pa3bueHnst Mmojesieil BbIOEPUTE MOJIE MU MOJIS pa30MeHus. DTO aHAJIOTHYHO 3aJaHUO JJIS MOJIS
pomu Pacwenaenue Ha y3se Tum. B kauecTBe noJieif paciuensieHuss MOKHO Ha3HAYaTh TOJIbKO MOJIS C TUIIOM
n3mepenus @uaar, Hommnansnoe, Iopsaaxosbrii Homep nn HenpepobiHoe. [1o1s1, BoIOpaHHbIE Kak OIS
pa30ueHus, HeJlb3s UCIIOJIb30BATh B KA4eCTBE MOJIel Ha3HAUYEHM s, pa3/IeJIOB, YaCTOTHI, BeCA MJIM BXOAHBIX IOJIEH.
JlonotHUTebHYI0 HHpOpMaIMIo cMOTpuTe B passere| TlocTpoenue Mosiesieii pacienyienus” Ha cTp. 28

* Hcnoub30BaTh noJie 4aCTOThI. DTO ONLUS TO3BOJISIET BaM BbIOpATh 10JIe AJIs Beca YacTOThl. Ero MoxHO
UCIOJIb30BaTh, €CIIM KaX/1as 3alUCh B BAIlUX JAHHBIX 00y4YeHHs NPEICTaBIIsAET HECKOJIbKO OJIOKOB, HAIIPUMED,
€CJIM HCIOJIb3YIOTCS arperMpOBAaHHBIE TaHHbIE. 3HAYEHUSAMH B 3TOM I0JIE JOJDKHBI OBITH KOJIMYECTBA OJIOKOB,
Ipe/ICTABIICHHBIX KaXKI0ii 3amichio. JlOMOMHATE b Y0 HHGOPMAIIHIO CMOTpHTE B pasene| Ucnonbs3oBannd
Inoneﬁ 4aCTOTHI ¥ Beca’ Ha CTP. 331

Ipumeuanue: Ecm nosiBuTCS coob1ienne o6 ommuoke Hegonyctumble MeTagannbie (17151 BXOIHBIX/BBIXO/THBIX MOJIEN),
yOeauTeCh, YTO BBI 3a4a/1M BCE HCOOXOAUMBIE TI0JIs, B YACTHOCTH I10JIC YaCTOTHI.

* Hcnosib30BaTh noJie Beca. DTO OIMIMS IO3BOJISIET BAM BbIOPATH MOJIE Kak Bec HabmoieHus. Beca HaboieHuit
UCIOJIb3YIOTCS JIUIS YUeTa pa3JInyuuii B IUCIEPCUU PA3HbIX YPOBHEN 1M0JIsl Ha3HAuYeHUs1. JIOTIOJTHUTEIbHYIO
nEGOPMALIIO CMOTPHTE B paszelte [Vicrosb3oBaHue moJieil 4acToThl i Beca” Ha cTp. 33
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* Tlocaenyromme. 17151 y3710B BbIBOAA TIPABUJI (ATprOpH) BRIOEPUTE MOJISI, KOTOPbIE OYAYT UCIOJIb30BATHCS KaK
KOHCEKBEHTHI B UTOrOBOM Habope npaBuil. (ITO COOTBETCTBYET MOJIAM ¢ poJibto Hasnauenue nm Oba Ha y37ie

Tum).

* TIporuBonoso:xubie. 17151 y3710B BbIBOA MPABIII (APUOPHU) BEIOEPUTE MOJIsl, KOTOPbIE OYAYT UCIOJIb30BATHCS
KaK aHTEEeCHTHI B UTOTOBOM HaOOpe MpaBuJil. (DTO COOTBETCTBYET MOJISIM C pOJibio Bxognoe nma Oba Ha y3e

Tum).

VY HexoTOpbIX Mozeielt BkiIaaka [Tosist oTyiMyaeTcss OT ONUCAHHOU B 9TOM paselie.

e JIONMOJTHUTEIbHYIO HHPOPMAIIUIO CMOTPUTE B pasnenel“OnuHH noJieii y3ia [TociemoBaTeIbHOCTE HA CTP. 262I

e JIOTOJHUTEILHYO HHPOPMAIIUIO CMOTPHUTE B pa3ieiic |“Onu1/m noJeii y3na CARMA™ Ha c1p. 25(1.

MUcnonb3oBaHne Nosien 4acToThl U Beca

ITons yacTOTHI U Beca UCHOJIBL3YIOTCS 151 IPEIOCTABIICHUS JOIOJIHUTEIbHON BAXKHOCTU HEKOTOPBIM 3aIUCSIM 110
CPaBHEHUIO C OCTAJIbHBIMHU, TaK KaK, HAIpUMEpP, Bbl 3HAECTE, YTO HEKOTOPAS 4YaCTh BOZMOXKHbBIX TaHHBIX
HE0CTATOYHO MPEICTABJICHA B TAaHHBIX OOyueHHs (BeC), NI OJTHA 3AMUCH MPEJICTABIISIET HECKOJILKO MICHTUYHBIX

HaOJIFOICHU (4acTOTA).

* 3HAYCHUSIMU JUTA TIOJIST 4aCTOThI JOJIKHBI OBITh IOJIOKUTEIILHBIC IECJIBIC YHUCIa. 3anucu ¢ OTpUOAaTCIIbHBIM UJIN
HYJICBBIM BECOM YaCTOTHI UCKJIFOUYAFOTCA U3 aHAJIU34a. Henenouncnennnie Beca 4acTOT OKPYIJIAOTCA 10

OJIMKAMIIIETO LIEJIOTO.

* 3HayeHHs Beca Ha6J’IIO,HeHI/II7[ JOJDKHBI OBITh MOJIOKUTCJIbHBIMHU, HO HE 00s13aTeJIbHO OECJIBIMU 3HAYCHUSAMMU. 3anucu
C OTPUIATEJIbHBIM HUJIX HYJIEBBIM BECOM Ha6H}OHCHI/Iﬁ HCKJIFOYAKOTCS U3 aHaJIM3a.

CKOpUHT MOJIeH YacTOTHI U Beca

Iloss yacToTHI M Beca UCIOJIb3YIOTCH IIPU O6y‘IeHI/II/I MOﬂeHeﬁ, HO HC UCIIOJIB3YIOTCA NPU CKOPUHTE, TaK KaK OIICHKa
JJ1S1 KaXXJ0M 3alIMCU OCHOBAaHA Ha €e XapaKTECpUCTUKAX U HE 3aBUCUT OT TOI'O, CKOJILKO Ha6J'IIO,I[€HI/II71 OHa
OpeACTaBJIACT. IIOHyCTI/IM, HallpuMep, 4YTO Ballld JaHHBIC PACIIOJIOXKCHBI B C.]'ICI[y}OHICﬁ Ta6_]'II/IIIC.

Tabnuua 1. [Npumep AaHHbIX

Coctout B Opaxe OTKJIHMK
Ha Ha

Ha Ha

Ha Ha

Ha Her
Hert Ha

Her Her
Her Her

Ha ocHoBanuu >tux JaHHBIX MOXHO 3aKJIFOYUTh, YTO TPOC U3 YETBECPLIX KIIMCHTOB, KOTOPBIC COCTOAT B 6pa1<e,
OTBCTHUJIA HA NPCOJIOKEHUEC, a IBOC U3 TPOUX HE COCTOAIIUX B 6pa1<e HC OTBCTUJIN. HOSTOMy BbI 6y[[€TC OLICHUBATH
BCC HOBBIC 3aIllMCU COOTBETCTBCHHO, KaK ITOKA3aHO B CJ'IeI[yIOH.IGfI Ta6m/me.

Tabnuuya 2. [Npumep 3an1cesi 4718 CKOpUHra

Coctour B Opaxe $-OT1rimK $SRP-Orkimk
Ha Ja 0,75 (Tpu U3 YeTBIpEX)
Her Her 0,67 (nBa u3 Tpex)
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Jpyroit BaApuaHT - COXpaHsTDb BalllK JaHHbIE 00YueHHUs 00JIee KOMIAKTHO, MCIIOJIb3YsI I0JIe YACTOThI, KaK IOKa3aHO
B cJleyrolneit Tabmie.

Tabnuuya 3. BapuaHT npumMmepa 3an1cedi A8 CKopuHra

Coctout B Gpaxe OTKJIHK Yacrora
Ha Ha 3
Ja Hert 1
Her Ha 1
Her Het 2

Taxk xak 31ech OpeaACTaBJIEH TOT XK€ caMbIid Ha6op JAHHBIX, BBI IOCTPOUTE TY XKE MOACJIb U MPEACKAXKETEC OTKJIMKU HA
OCHOBAHUM TOJILKO MATPUMOHUAJIBHOTO IMOJIOKCHU. Ecmu IIpU CKOPUHT€ JaHHBIX €CTh NECATH KJIMCHTOB B 6pa1<e,
JUUIS KaXXKA0Tr0 U3 HUX BbI NPEJACKAXKETE ﬂa HE3aBUCUMO OT TOI'O, KaK OHU IMPEACTABJICHBI, ACCATHIO OTACJIbHBIMU
3alUCSIMHU UJIM OJIHOM CO 3HAUYEHUEM YaCTOThI 10. XoTs BeCc 0OBIYHO MIPpEeACTAaBJICH HE LEJIbIM YUCJIOM, €0 MOXHO
pacCMaTpuBAThb aHAJIOTUYHO, KaK 0003HaYeHUE BAXXHOCTH 3aIIKCH. HOSTOMy Ipu CKOPpUHIC 3aIMCcel moJIsl YaCTOThI U
BECa HC UCIIOJIb3YROTCA.

OHCHKa 1 CpaBHECHUC MOOECIN

HexkoTopble TUIBI MOEJICH MOIICPKUBAIOT MOJIST YACTOTHI, APYTHUE - MOJIS BeCa, & HEKOTOPBIC MOICIIH
noJIepkuBaroT 0be ommmu. Ho Bo Beex ciiyvasix mpu NPUMEHEHUH 3TUX MOJICH OHU UCIOJIb3YIOTCS TOJIBKO IS
[IOCTPOCHMSI MOJIEJIEH M HE pacCMaTPHUBAIOTCSI IPU OLIEHKE MO/IeJIM Ha y3Jie OleHKa WM Ha y3Jie AHAJIN3 UM TIPH
PaHXHPOBAHUU MOJIEJICH C OMOIIBIO OOJIBIINHCTBA METOIOB, UCIIOJIb3YEMbIX y3J1aMu ABTOKJIAacCH(DUKANIUS U
ABTOHYMepaIHs.

* Ilpu cpaBHEeHHM MOJIeel (HanpuMep, o JuarpaMMaM OIEHKHN) 3HAUYCHHS YaCTOTHI U Beca OyayT
UTHOPHUPOBATHCS. DTO MO3BOJIIET NPOBECTU OYPOBHEBOE CPABHEHNE MO/IeJIeH, UCIIOJIb3YIOIINX U He
HCNOJIb3YIOLIUX 3TH HOJI, HO O3HA4YaeT TakXke, YTO JJI1 TOUYHOI OIEHKU Hy’KHO MCIOJIb30BaTh HA0OP JAaHHBIX,
KOTOPBIf TOYHO BOCHPOU3BOIUT 3ANOJIHEHNE, HE OCHOBBIBASICh HA MOJISIX YaCTOThI WM Beca. C mpakTu4ecKkoi
TOYKH 3PEHHS 3TO MOXHO ClIeJIaTh, yOeUBIINCh, YTO MOJEJIN OLEHUBAOTCS C UCIIOIb30BAHUEM BEIOOPKU
HCIIBITAHUS, B KOTOPOI 3HaYEHHS MOJIeH 4acTOTHI U Beca Beceraa paBHbl 0 mim 1. (9To orpaHudYeHre MTPUMEHIMO
TOJIbKO IPH OIEHKE MOJIEJIEN; €CJIM 3HAUECHHS YaCTOTHI M Beca OBLIIM PaBHBI 1 /111 BBIOOPOK OOYYECHUS 1
UCIBITAHUS, HET HEOOXOAMMOCTH NEPBOOYEPEAHOTO UCIOIb30BAHUS ITHX MOJIEN).

e Ecm HCIOJIBb3YCTCs aBTOKJ’IaCCI/I(bI/II(aIII/IH, JaCcTOTY MOXHO YYUTBIBATDH IIPHU PAHXXHUPOBAHUU MojeJiel Ha
OCHOBAHHHU O0XO[Ja, IO3TOMY B IAHHOM CJIy4a€ pEKOMCHAYCTCA 3TOT METO.

° HpI/I HeO6XOE[I/IMOCTI/I JAaHHBIC MOXHO pa3ejIMTh Ha BLI60pKI/I o6yquI/m " UCTIBITAHUSA, UCHOJIL3YyA y3€JI Paz e

Onuun aHanusa y3510B MoAeJIMpoBaHuUA

MHorue Y3JIbl MOJCJIMPOBAHUSA COACPKAT BKIIAAKY AHaJ’II/I3, IMO3BOJIAFOIIYIO ITOJIYYUTH I/IH(bOpMaL[I/IIO O BAXXHOCTH
OPCAUKTOPOB BMECTE C MIPOCTBIMU U CKOPPEKTUPOBAHHBIMU OLICHKAMM CKJIOHHOCTH.

Onenka MoJIeJ I

BBIMHCIINTB BA/KHOCTH NPEUKTOPOB. J{y1st MOIeJ1eit, MPON3BOISIINX COOTBETCTBYIONIYIO MEPY BaXKHOCTH, MOXKHO
BBIBECTH [IHATPAMMY, TOKa3bIBAIOIIYIO OTHOCHTEIbHYIO BAKHOCTh KaKI0T0 HPEANKTOPA IPH OIEHKE MOJIEIIH.
OGBIYHO BAM MOTPEOYETCs HAIPABHTD YCHJIHS 110 MOJICIMPOBAHUIO HA PACCMOTPEHIE HAUG0JIee BAXKHBIX
IPEIMKTOPOB, OTOPACHIBAS MM HTHOPUPYS HANMeHee BaxHble. OGpaTHTe BHUMAHUE HA TO, YTO IS HEKOTOPHIX
MoJIeJIeii BBIYICIICHHE BaXKHOCTH MPEANKTOPOB - 9TO JUTHTEIIbHBII IpoIiece, 0COBEHHO PH PaGoTe ¢ GONBIIIME
HAGOPAMHY JIAHHBIX, M B Pe3yJIbTATe 0 YMOJYAHMIO IS HEKOTOPBIX MOJIEIel 3Ta ONIus OyIeT BHIKIIIOYCHA.
BaxHOCTb MPEAMKTOPOB HEAOCTYIHA [T MOJIEIeH CIMCKa peleHnii. [{ONoHATEIbHYIO HHGOPMAIIIO CMOTPHUTE B
paserne [‘BaxHocTh npeaukTopa” Ha cTp. 43]

OneHKH CKJIOHHOCTEH
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OIeHKH CKJIOHHOCTEH MOKHO BKJIFOYHUTH HA y3JIe MOJIEJIMPOBAHNUS M HA BKiIaake [TapamMeTpsl cienka Moaenn. OTa

(byHKHI/IOHaHLHaﬂ BO3MOXHOCTb HOCTyHHa TOJIBKO HpI/I BI)I60pe II0JI1 HA3HAYCHU A (i)ﬂaFOBOFO THUIIA.
JIomoTHUTELHYIO HHBOPMAIMIO CMOTpHTE B pasaene| ‘Ouenkn ckaonHocTei’]

BbI4uC/IHMTD NPOCTbIE OlEHKH CKJIOHHOCTH. [TpocThie OlleHKH CKJIOHHOCTH MOJIY4at0TCsl U3 MOJIEJIM HA OCHOBE TOJILKO
obOyyvarommx JaHHbIX. Ecim Moesb npeacka3biBacT 3HaUeHue frue (OyaeT OTKIIMK), CKIIOHHOCTD coBnaaaeT ¢ P, rae
P - 210 BeposiTHOCTD Tpe/icka3anus. Ecim Mojienb npeacka3biBaeT 3HaueHue false, CKJIOHHOCTD BhruucisieTcs kak (1

—P).

° HpI/I BI)I60pe 3TOM onuMu Ipu NOCTPOCHUUN MOJCJIA OIEHKU CKJIOHHOCTHU 6yﬂyT BKJIFOYCHBI B CJICIIOK MOJCJIN I10

YMOJIYaHULO. OI[HaKO BBbI BCCTJa MOXKETE BKJIFOYUTH NPOCTHIC OLICHKU CKJIOHHOCTH B CJICTIKEC MO/JEJIM HE3aBUCUMO

oT BbI60pa X Ha y3JI€ MOACIIMPOBAHUAA.

* Ilpu ckopuHre MOJAEIH IPOCThIE OLIEHKU CKJIOHHOCTHU OyayT 100aBJICHBI B 110JIe C OykBaMu RP,

IIPUCOEIMHEHHBIMY K CTaHIapTHOMY Ipedukcy. Hanpumep, ecim npeackasanus COAEpKaTcs B M0JIE C UMEHEM

SR-churn, iMeHeM TOJIsSI OLEHKU CKJIOHHOCTH O0yeT SRRP-churn.

Boruscmtb CKOPPEKTHPOBAHHbIC OIICHKH CKJIOHHOCTH. HpOCTbIC OICHKHU CKJIOHHOCTH OCHOBAHBI UCKJIFOUYUTCIJIBHO Ha

OHLCHKAX MOJCJIN, KOTOPAasA MOXCT OBITh Hepeo6yqua, YTO NPUBCACT K YPE3IMECPHO ONITUMUCTUYCCKUM OIICHKaAM

CKJIOHHOCTH. CKOppeKTHpOBaHHHC OIICHKU BHOCAT KOMIICHCAIIWIO, U3yvYas BBINIOJIHCHUEC MOJCJIN HA UCTIBITATCIIbHOM

1 IPOBEPOYHOM pPaA3JACIIaX U YTOUYHASA CKJIOHHOCTH JIA YJIYUIICHUA B COOTBETCTBUU C OTUM OLCHKH.

M Z[J'IH OTOro paszacjia Tp€6y€TCH, 4TOOBI B IOTOKE IMPUCYTCTBOBAJIO JOIIYCTUMOC II0JIC pa3acyia.

* B oriuuue ot MPOCTBIX OLUEHOK TOCTOBEPHOCTU, CKOPPECKTUPOBAHHBIC OLICHKU CKJIOHHOCTEM HY>XXHO BBIYUCJIATH

Ipu NOCTPOCHUU MOJCJIM; B IPOTUBHOM CJIy1da€ OHU 6yI[yT HCOCTYIHBI IPU CKOPUHTE CJICIKA MO/JCJIN.

* [Ilpu ckOpuHre MOIEIN CKOPPEKTUPOBAHHBIE OLICHKH CKJIOHHOCTH OYAyT J00aBJIeHBI B OJIe ¢ OykBamu AP,

[IPUCOEIMHEHHBIMU K CTaHIapTHOMY nipedukcy. Hanpumep, ecim npezckasaHus COAEPKATCS B MOJIE C UMEHEM

SR-churn, uMeHeM TIOJISL OIIEHKU CKJIOHHOCTH OyneT $RAP-churn. CKOppEeKTHPOBAHHBIC ONICHKH CKJIOHHOCTH
HEOCTYIHBI JIJI1 MOJIEJIEN JIOTUCTUUECKOI perpeccui.

e [Ipu BeIYUCIIEHUN CKOPPEKTUPOBAHHBIX ONIEHOK CKJIOHHOCTH UCIBITATEILHBIN NN MPOBEPOYHBIN pa3iel,
WCIIOJIb3YEeMBIii [T BBIYHMCIICHU S, HE JOJDKEH ObITh cOalaHcupoBaH. UTOOBI UCKIIFOYUTD 9TO, YOSIUTECh, UTO

BbIOpaHa onnus ToJibko cOaJaHCHPOBaHHbIE JaHHbIC 00y4eHHs Ha JII0OOM BhIIIeNexalemM y3ie batanc. Kpome

OTOTO, €CJIK Ha BBIIIECJICKAIICM YPOBHE B34Ta CJIOXHAA BI)I60pI(a, 9TO MOXKET CACJIATb CKOPPECKTUPOBAHHBIC
OIIEHKU CKJIOHHOCTEN HCOPUEMIICMBIMU.

* CKOppPEeKTHUPOBAHHBIEC OIIEHKU CKJIOHHOCTU HEAOCTYNHBI JJI1 MOJEJIel MoiesIeli iepeBa M Habopa MPaBHJI C

"GyctunroM". JIomoIHNTE bHYIO HHPOPMALIIO CMOTpHTE B paszete ['Y cunennbie Mogesmn C5.0” Ha cp. 118

OcHOBBIBasICh HA. ,Z[J'IH BBIYUCJICHUS CKOPPEKTUPOBAHHBIX OIICHOK CKJIOHHOCTHU B IMNOTOKE NOJIKHO NPUCYTCTBOBATH

IIoJIE pasaciia. Brr JOJDKHBI YKAa34aThb, Kakoi u3 pa3aceIoB UCIIOJIB30BATh JJIA OTHUX BBIYMCJICHUH - HpOBCpO‘IHBIfI N

HUCHBITATEIbHBIMN. J_—[J'IH MOJIYUYCHH A HAWJTYUIIUX PE3YJIbTATOB HUCHBbITATEIbHBIN WU HpOBSpO‘iHbeI pa3aeii JOJIKCH

BKJIFOYATH B ceOs IO KpaﬁHCﬁ MEPE CTOJIBKO 3a1mceﬁ, CKOJIBKO 1 pa3acli, HWCIOJIb30BAHHBIN 1715 O6y‘I€HI/I$I HUCXOIHOM

MO/IEJIN.

OuUeHKN CKNOHHOCTEen

,Z[J'IH MO}ICJ’Ieﬁ, BO3BpallaroIuX NpeaACKasaHue gad U HeT, B JONOJIHEHUE K CTAHAAPTHBIM 3HAYCHUSAM HpeLLCKa?,aHI/Iﬁ

1 JOBCPUTECJIbHBIM 3HAYCHUSAM MOXHO 33Tpe6OBaTb OLIEHKU CKJIOHHOCTEH. OHCHKI/I CKJIOHHOCTEH 0003HAYaI0T
HpaB)IOHO,Z[O6I/I€ KOHKPETHOI'O BbBIXOJA UJIM OTKJIMKA. HpI/IMCp IIpE€aACTaBJICH B CJ'IC,Z[yIOLIIefI Ta6m/1ue.

Tabnuua 4. OLeHKN CKITOHHOCTH

ITokynaTeJb CKJIOHHOCTD K OTKJIHKY
JIxo CmuT 35%
Jlxeitn CMuT 15%

OIISHKI/I CKJIOHHOCTEH JOCTYIIHBI TOJIBKO IJIA MoaeJielt ¢ (bJ'IaFOBI)IMI/I IIOJIIMU Ha3HAYEHHS U 0003HAYAIOT
HpaBZ[OHOI[O6I/IC 3HAUYCHU A True, OIPCACJICHHOT'O OJIA IIO0JIA, KaK 3aJaHO Ha y3JIC€ HCTOYHUKA HUJIA Y3JIC Tum.
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CpaBHeHI/IC OIICHOK CKJIOHHOCTH C OLI€EHKaMU JJOCTOBCPHOCTH

OlLIeHKU CKJIOHHOCTH OTJIMYAIOTCSI OT OIIEHOK JJOCTOBEPHOCTH, MIPUMEHUMBIX K TEKYIIIEMY MPEICKa3aHUIO JJIsl €r0
3HAYCHUH ga UM HeT. Hanpumep, B cilydae mpe/icKa3aHusl HeT BLICOKAs OLEHKA TOCTOBEPHOCTH O3HAYAET BHICOKOE
npaBaonoaobue oTkimka Her. OLEHKU CKJIOHHOCTU 00XOJAT 9TO OrpaHUueHMe JJIs1 BKJIFOUEHUs 00Jiee POCTOro
CpaBHEHUs MO BceM 3anucsaM. Hanpumep, npeackasanue Her ¢ OLEHKOR JocToBepHOCTHU (.85 nepeBoauTcs B
MPOCTYFO OIeHKY CkioHHOCTH (.15 (nmu I mumyc 0.85).

Tabmmuya 5. OLeHKu 0CTOBEPHOCTH

IMoxkynarens IIporuo3 IMoka3zartesi qoBepust
Jxo Cmur OTKJIMKHETCS 0,35
Jlxeitn Cmut He oTxsmukneTcst 0,85

[Tosry4eHne oneHOK JOCTOBEPHOCTH

* Or1eHKU CKJIOHHOCTU MOXHO BKJIFOUMTH HA BKJIaJKke AHAIN3 y3Ja MOACINPOBAHMS UM HA BKJIajake [TapameTpsl
cJIenka MoJies. DTa (GyHKIMOHAIbHAS BO3MOXHOCTD JJOCTYIIHA TOJIBKO P BHIOOPE MOJISI HA3HAYCHHSI
darosoro Tuna. JIonoHUTEBHYIO HHOPMAIIMEO CMOTPHTE B pas/ese(“Omimy anamsa y3i1o8
[MoermpoBanms” Ha cTp. 34,

* B 3aBHCHMOCTH OT HCIOJIB3YEMOTO Cocoba aHCaMOJIsl OIIEHKU CKJIOHHOCTH MOXHO BBIYHCIIUTH TAKKE MPH
HOMOIIH y3J1a AHCAMOJIb.

Boruncnenune CKOPPEKTUPOBAHHBIX OLIEHOK CKJIOHHOCTHU

CKOppEeKTUPOBAHHBIE OICHKN CKJIOHHOCTH BBIYUCIIFOTCS KaK YacTh IMPOIecca MOCTPOSHHS MOJIEIIH, 4 B IPOTUBHOM
cJIydae OHU HeAOCTYNHBEL. [Tocie mocTpoeHnss MOAETN OHA OIIEHMBACTCS C MCHOJIb30BAHIEM JTaHHBIX U3 pa3feiia
WCTIBITAHWS WJIM OIEHKH, & HOBAsl MOJIEJIb JIJISI OJIYUYeHUSI CKOPPEKTUPOBAHHBIX OIIEHOK CKJIOHHOCTH
KOHCTPYHMPYETCSI IPU aHAJIM3€ MPOU3BOIUTEILHOCTHA UCXOJHOM MOENHN JJIs1 3TOTO pasjesa. B 3aBUCUMOCTH OT THUMA
MOJIEJIU JJ151 BBIYUCIICHUS CKOPPEKTUPOBAHHBIX OLEHOK CKJIOHHOCTH UCIOJIBL3YETCSl OJMH U3 ABYX CIOCOOOB.

e Jlus Mozenieit Habopa NMPaBUJI U THIIA JIepeBa CKOPPEKTUPOBAHHbIE OLIEHKU CKJIOHHOCTU TE€HEPUPYIOTCS [IPU
MMOBTOPHOM BBIYHCJICHUH YaCTOTHI KaX /0! KaTErOPUH Ha KaKIOM y3JIe AepeBa (/11 MOJEJICi TUlia IepeBa) uiin
MOJAEPKKU U IOCTOBEPHOCTH KAXJOTO MpaBuiia (11 MoJiesieit Habopa mpaBmiI). DTOT Pe3yJIbTaT B MOJEIIH
HabOpa MpaBUJI WK THIIA JePeBa COXPAHSIETCS C UCXOIHOM MOJIEIIbIO, YTOOBI UCIIOJIB30BATHCS IPH BCIKOM
TpeOOBaHUU CKOPPEKTUPOBAHHBIX OLICHOK CBOMCTB. [1pH BCAKOM MPUMEHEHUU UCXOTHOW MOJICJIA K HOBBIM
JTAHHBIM MO>KHO ITOCJICOBATEIbHO IPUMEHUTDH HOBYIO MOJIEJIb K IPOCTHIM OIICHKAM CKJIOHHOCTH, YTOOBI
CreHEPUPOBATH CKOPPEKTUPOBAHHBIE OLICHKH.

° ,Z[J'IH Apyrux MO,Z[CJ'ICﬁ 3alnucu, CO3JJaHHBIC ITPU CKOPUHIC I/ICXO,ELHOﬁ MOJCJIN Ha pa3acjic UCTIBLITAHUA NI
MPOBEPKH, 3aTEM KATErOPU3YIOTCSI 10 UX MPOCTO#t OlleHKe CKIIOHHOCTHU. [ajiee o6yyaeTcst HeHpOHHAS CETh,
KOTOPast OMPe/IeIISIET HEJIMHEHHYIO (DYHKIIUIO, OTOOPAKAFOIIYIO CPETHEOIO MPOCTYIO CKJIOHHOCTD B KA/ 0M
KAaTErOpHU Ha CPE/IHIOI0 HAOIFOAaeMYIO CKJIOHHOCTD B TOM e Kateropun. Kak oTMeuasiocsh panee /i Mojiesei
THUIA JiepeBa, UTOrOBAsI HEUPOHHAS CETh MPUMEHSITHCS K IPOCTBIM OILIEHKAM CKJIOHHOCTH IPHU BCIKOM TPeOOBAHUU
CKOPPEKTHPOBAHHBIX OIIEHOK CBOUCTB.

Mepbl Npe10CTOPOKHOCTH OTHOCHTE/ILHO NPONYLIEHHBIX 3HAYeHHIl B HCNIBITATeIbHOM pa3jesie. O0paboTka BXOIHBIX
3HAYCHUI OTCYTCTBHS B pa3jieJie UCIBITAHUS/IPOBEPKHU 3aBUCUT OT MOJIEIH (IIOAPOOHOCTH CMOTPHUTE B
MHIMBUTYAJIbHBIX aJITOPUTMax CKOpHHTra Mofeseif). Moness C5 He MOXKeT BBIYUCIUTH CKOPPEKTUPOBAHHBIE
CKJIOHHOCTH, KOT' 14 €CTh BXOJHbIE 3HAUYCHUS OTCYTCTBHUSL.
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CtoumocTH ounboUHOM KnaccupuKaumm

B HEKOTOPBIX KOHTEKCTaX OMpeAeSIeHHbIE BUIABI OINOOK 00XOAATCS MOJIb30BATENIO JOpOke Apyrux. Hampumep,
MOJXET 0Ka3aThCs 00JIee JOPOTOCTOSIINUM KJIACCH(PUIPOBATH NIPETEHIEHTA Ha KPEIUT C BBICOKUM YPOBHEM PHCKA,
KaK C HU3KUM YPOBHEM pHUCKa (OJIMH BUJI OIIUOKM), 4eM Kj1acCu(UIMPOBATH IPETEHACHTA Ha KPEIUT C HU3KUM
YPOBHEM pHCKa PUCKOM KaK C BLICOKUMH yPOBHEM pHcka (Ipyroii Bua omuoOkn). CTOMMOCTH OIIMOOYHOM
KJIACCU(HUKALUK TO3BOJISIOT 3a4aTh OTHOCUTEJIbHYIO BXHOCTD PA3JIMYHBIX BHJIOB OIIMOOK PEACKA3aHHUS.

CrouMocT OMOOYHOM KiTaccu(UKAIUY - ITO MO CYIIECTBY Beca, MPUMEHsIeMble K KOHKPETHBIM MCXO0/1aM. DTH Beca
(bakTOpU3yIOTCS B MOJICNIb M MOTYT (DaKTHUYECKH U3MEHUTD Ipe/icka3anue (B Ka4yeCTBe crocoda 3aiuThl OT
JIOPOTOCTOSIIMX OIINOOK).

3a uckirovyenneM mozeseit C5.0, croumocTn ommbouHON KiIaccu(UKALUK IPH CKOPUHTE MOJIeIel He MPUMEHSIFOTCS,
U IIPY PAHXHUPOBAHUY UJIM CPABHEHUH MOJIEJIell BO BHUMaHKe He IPUHUMAIOTCsl. Mo/1esIb, BKJIFOUAOIIast B ce0st
CTOMMOCTH, HE MOXET JaTh MEHbIIE OINOO0K, YeM Ta, KOTOPAs HE PAHXXUPYETCS] U HE MOXKET PAHKUPOBATHCS XOTh
CKOJIb-HHOY/b BBIIIIE B eIMHUIIAX OOIIEl TOYHOCTH, HO, CKOPEe BCEro, OHa Oy/IeT BBINOJIHATHCS JIydllle Ha IPaKTHKE,
HIOCKOJIbKY B HEil 3aJI05KEHO NMPEAYCMOTPEHHOE CMELIICHUE B MOJIb3Y MeHee JOPOroCTOAUUX OIIHOOK.

Martpuna cTOonMOCTeH OKa3bIBaeT CTOMMOCTD JIJISl K&KAO0TO BO3MOXHOTO COYETAHNUS IPECKA3aHHON 1
JIEHCTBUTENIbHON KaTeropuii. [To yMoTuaHUIO 1151 BCEX CTOMMOCTEH OMMOOYHOM Kiaccu(uKaIiy 3a/1aeTcst
3HaueHne 1,0. YToObI BBECTH MOJIb30BATEIHCKHE 3HAUCHISI CTOMMOCTEH, BeIOepuTe Menoip30BaTh CTOMMOCTH
OLIHOOYHOI KJIacCH(UKALNN 1 BBEIUTE B MATPHUILy CTOMMOCTEN HyKHbIE BaM 3HAYCHHUSI.

YTOOBI UBMEHUTH CTOMMOCTh OIIUOOYHON KJIACCU(PUKAINN, BBIOEPHUTE STUYCHKY, COOTBETCTBYIOIIYEO HY)KHOMY
COYETAHMIO IPEJICKA3aHHOIO U IEHCTBUTEJILHOI'O 3HAYCHUH, YAJIUTE CYILIECTBYIOIIEE COJIEP)KAHUE STUYCHKHU U BBEIUTE
JUTSL Hee JKeJIaeMyIo CTOMMOCTh. CTOMMOCTH HE SIBJISIFOTCS aBTOMATHIECKN CHMMETpUYHBIMU. Hanpumep, ecom a1t
CTOMMOCTH OIMMO0YHO Kitaccudukanmu 4 Kak B 3amaTh 3Ha4YeHne 2,0, y CTOMMOCTH OIMOOYHOHI KiIaccuukarm B
Kax 4 Bce paBHO OyJeT 3HAUEHNE IO yMordannto 1,0, moka BbI He H3MEHHUTE TAKXKE U €TO SIBHBIM 00pa3oM.

IMpumeuanue: 3a1aBaTh CTOMMOCTH BO BpeMs IIOCTPOEHUS pa3peliaeT TOJIbKO MOJIeb [lepeBbs pereHni.

Cnenku mogenen

e 4
PucyHok 19. O6pasel Moaenm

CJ1enox MoJiest - 3TO KOHTEeHHep AJIs1 MOJIEJIH, TO €CTh HabOop MpaBmiI, GOPMYJI MM YPABHEHUH, IPEACTABIISIOIINX
pe3ysibTaThl onepanuii nocrpoenus mojesm B IBM SPSS Modeler. OcHoBHasI 11eJ1b CIeNKa - OIICHUBAHUE JaHHbBIX
JUIS IPOTHO3MPOBAHUS U JaJIbHeHIuil ananmm3 cBoiicTB Moaenu. [Ipu OTKpBITUHM ClleNKa MOJAEIIH Ha SKPaHe BbI
MOXETe IPOCMOTPETh Pa3JINYHbIE CBEICHUS O MOJEJIN, TAKUE KAK OTHOCUTEJIbHAS BaXKHOCTb BXOIHBIX MOJIEH IPU
CO3[IaHUM MOJIeJH. 17151 MpocMOTpa MpeIcKa3aHmii HEOOXOAMMO MPUCOSTNHITD M BBIIOJHUTH CJICIYFOIIMA y3eT
nportecca M BEIBOAA. JIONONHATEBHYIO HHQOPMAIIHIO CMOTPHTE B paszese [Mciosb30Banme CIICIKOB MO IesIeii B
[noTokax” Ha crp. 48]

:"'/2:-‘-.\‘\.
MEWS CHARN NEWSTHAN

PucyHok 20. Ccbinika Ha MOAETb U3 y3/1a MOAEIMPOBAHUA B C/IEMOK MOAEM
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ITocste ycHemHoro BBIIOJIHEHNS Y3J1a MOAEIMPOBAHNS COOTBETCTBYIOIINIT CIIETIOK MOJIEJIN Pa3MEIAETCsI Ha X0JICTe
HOTOKA, I'Ie OH MPEJCTABJICH KEJITHIM POMOOBHIHBIM 3HAYKOM B BHJIE KpHcTayUia. Ha XoJicTe moToka ciemnok
NOKa3aH C COeIMHEHUEM (CIUIOIIHAS JIMHUS) C OJIMDKAUIINM MOIXOAAIIMM Y3JIOM 10 y3J1a MOJISIMPOBAHUS, U CO
CCBUIKOH (IIyHKTHPHAsI JIMHUS) HA CaM y3eJI MOJICJIMPOBaHUSI.

CJIenok pacrojiaraeTcsi TakkKe Ha MaJInTpe MoJiesieii B BepXxHeM mpaBoMm yriry okHa IBM SPSS Modeler. B iro6om
MTOJIOKECHUY CJICTIKU MOKHO BBIOPATH U IIPOCMOTPETh B HUX IOJPOOHOCTH MO/IeICH.

Tlocne YCOEMIHOT'O BBIIIOJIHEHUSA y3J1a MOJCIIMPOBAHUS CIJICTIKM BCET 1A pa3MECIArOTCA HA MAJIUTPE Moaeeit. MoxHo
3a1aThb NOJIB30BATCIIbCKYIO OIIIUIO IJId YIIPABJICHUSA - 6y11eT JIK CJIEIOK JOIOJIHUTEIIbHO PasMEIIaThCA HAa XOJICTE
IIOTOKa.

B ciienyronux passesax npeacrapiieHa nHbpopMaius o0 UCIoIb30BaHuN ciienkoB Moiesieit B IBM SPSS Modeler.
Ju1st riyOOKOro MOHUMAHUS UCIIOJIb3YEMBIX aJITOPUTMOB CMOTpUTE Pykogoacteo mo airopurmam IBM SPSS
Modeler, noctynuoe B namnke \Documentation na DVD aist IBM SPSS Modeler.

CchbINlKM Ha mogenu

[To ymMoJTHaHUIO CIIENIOK MOJEJIM TOKA3bIBACTCSl HA XOJICTE CO CCBUIKOM Ha y3eJI MOISIMPOBAHNS, KOTOPBIIi ee
co3/1aJ1. ITO 0COOSHHO IOJIE3HO B CJIOKHBIX HOTOKAX C HECKOJILKUMU CJICIKAMU, ¥ IO3BOJISIET BaM
UACHTUPUIMPOBATH CJIEMOK, KOTOPBIN OYJIET U3MEHEH KaXIbIM Y3JIOM MoJiesnpoBanus. Kaxaast cchlika COIepKUT
3HAK JUJIs1 0003HAYEHUs, OY/IET JIM 3aMEHEeHa MO/IeJIb IPU BBIIOJHEHHUH y3J1a MOJIeJIMPOBaHus. [ONOIHUTEIbHYIO
uHMOPMALIIO CMOTpPHTE B pasesie [3amena Mozemn” Ha cTp. 39|

OHPGAEHGHMG 1 yaaneHune CCbUJIOK Ha moaenun
CcBUIKH MOKHO OIPEACIINTh U yIAJINThH BPYYHYIO HA X0JIcTe. [1py onpenesieHn HOBOH CCBIJIKM yKa3aTeJlb
U3MEHSETCS Ha yKa3aTelb CCBLIKU.

PucyHok 21. Ykasatesnb ccbiniku

OrnpeniesieHre HOBOM CCHITIKU (KOHTEKCTHOE MEHIO)
1. IlenxkHUTE MPABOIt KHONKOI MBIIIN 110 y3JIy MOJICJIMPOBAHMUS, C KOTOPOTO BBl XOTHTE AKTUBHPOBATH CCHLIIKY.
2. B KOHTEKCTHOM MeHIO BbIOepHuTe MyHKT OnpeeuTh CChIIKY Ha MO/Ie/Ib.

3. H_IG.HKHI/ITC 11O CJICTIKY, HA KOTOPOM BBI XOTUTC 3aKaHYUBATH CCBIJIKY.

OmnpefesieHre HOBOH CCHIJIKA (TJIABHOE MEHIO)
1. IlenxHUTE MpaBOil KHOMKOI MBIIIN IO Y3JIy MOJIEIMPOBAHUS, C KOTOPOTO BBl XOTUTE AKTHBIPOBATH CCBHLIKY.
2. B ocHOBHOM MEHIO BbIOepuUTE:

IIpaBka > ¥V3ea > OnpeaequTb CChLIKY A8 MO/IeIH

3. H_ICJ'IKHI/ITC I10 CJICIIKY, Ha KOTOPOM BbI XOTUTEC 3aKaHYUBATh CCBIJIKY.

V nayenne cymecTBYIOIIEH CCHIIIKN (KOHTEKCTHOE MEHIO)
1. IlenkHUTE NpaBOX KHOMKOI MBIIIK IO CJIENIKY B KOHLIE CCHLIKH.

2. B KOHTEKCTHOM MEHIO BbIOEpHUTE Y JAJHTh CChIIKY HA MO/E/Ib.

AJbTepHATUBHBII BapUaHT:
1. IenxHUTE MpaBOil KHOMKOI MBIIIN IO 3HAKY B CEPEINHE CCHIIKIL.

2. B KOHTEKCTHOM MEHIO BhIOEpUTE ¥ JAJUTh CChLIKY.

V naenne cyniecTBYIOIIEH CCHUIKH (TJIABHOE MEHIO)

1. H_ICJ'IKHI/ITC I10 y3JIy MOACJIMPOBAHUA UJIN CJICIIKY, C KOTOPBIX Bbl XOTUTEC YAAJIUTb CCBIJIKY.
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2. B ocHOBHOM MeHIO BbIOEpHUTE:

IlpaBka > ¥3en > ¥V aaauTh CCbUIKY JIJIs1 MO/IEJIH

KonupoBsaHue u BCTaBKa CCbISIOK Ha MoAenb

Eciu BBI KOITUpPYyETE CBSI3aHHBIN CIICHOK 03 ero y3Jia MOASIMPOBAHUS M BCTABJISIETE 3TOT CJICMIOK B TOT XK€ MOTOK,
9TOT CJICNOK BCTABJIIETCS CO CCBLIKOI Ha Y3€JI MOACIMPOBAHUS. Y HOBOMU CCBIJIKH TO )K€ COCTOSIHUE 3aMEHbI MOJIEIIH
(cMoTpute paszaen |“3aMeHa MOL[CJ'II/I”I), 4TO U y UCXOTHOU CCBHLIKH.

e T e

response fesponse

PucyHok 22. KonnposaHue n BCTaBKka CBA3aHHOIo criernka

Ecmm BB KOMMUPYETE U BCTABJIACTE CIIENOK BMECTE C €TI0 CBA3aAHHBIM Y3JIOM MOJCJIMPOBAHUA, COXPAHACTCA CChIJIKA,
KyJda BCTaBJICHBI O6BCKTBI, B TOT K€ IOTOK WJIM B HOBBIM.

o

2N,

F \% it ) FF M
— ‘-.\-?)’;; —_— C%If — \ C%Ix

Select Stesppnse Binary Classifier

;. S

response fesponse

PucyHok 23. KonnposaHue n BcTaBKa CBA3aHHOIo crernka

Ipumeuanue: Ecii BBl KOIIMpYeTe CBA3AHHBIHN CIIETIOK 6€3 ero y3ja MOAEINPOBAHNS U BCTABJIETE ITOT CJICTIOK B
HOBBII MOTOK (WJIM B HA/Ty3eJI, KOTOPBIN HE COJEPXKUT y3J1a MOJCINPOBAHUS), CChIIKA Pa3pPBIBACTCS U BCTABJIACTCS
TOJIBKO CJICTIOK.

Ccbinkun Ha mogenu n Haay3bl

Ecym BbI onpenesmiig, 4To Haay3es OyAeT BKIFOYATh UM Y3€J1 MOJCINPOBAHMSI, YJIM CJIETIOK CBSI3AHHOMN MO/JIENH, HO
HE OJJHOBPEMEHHO, CChLIIKA pa3pbiBaeTcs. Pacmmpenne Ha/ly3s1a He BOCCTAHABIIMBAET CCHLIKY; 3TOTO MOXKHO
JIOCTUYb, TOJIbKO OTMEHUB CO3/IaHME HA1y3JId.

3ameHa moaenun

Br1 MoxeTe BLI6paTL, 3aMCHUTD JIU (TO €CTh, I/I3MeHI/ITI)) CyHleCTByI—OIJ_lI/Iﬁ CJICTIOK, ITPpU NOBTOPHOM BBITIOJTHCHUN
y3Jia MOJACJIMPOBAHUS, CO3AABHICTO 3TOT CJICIIOK. Ecim BBIKITIOUUTH OIIIIUIO 3aMCHBI, ITPU NOBTOPHOM BBLITIOJIHCHUN
y3J1a MOACJIIMPOBAHUSA CO3aCTCs HOBBIH CJICIOK.

HpuMettaHue: 3ameHa MOJCJIN OTJIMYACTCA OT O6HOBJICHI/I$I, KOTOPOC OTHOCUTCA K UBMCHCHUIO MOJICJIN B CLICHAPUU.
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Kaxnmas cepika u3 y3J1a MOJCIIMPOBAHUSA HA CJIICOK COACPKUT 3HAK IJIA O603Ha‘IeHI/I${, 6yz[eT JIM 3aMCHCHA MOICJIb
Ipyu TOBTOPHOM BBIINIOJIHEHUH Y3J1a MOJCJIMPOBAHMA.

N
\ J
MNEYWSCHAN MNEWSSTHAMN

PucyHok 24. BkitodeHa ccbiiika Ha MoAesb ¢ 3aMeHOoM MoAem

M3HavapHO CCBhIJIKA IMOKA3BIBACTCS C BKJIIFOUCHHON 3aMEHOM MOJCJIA, YTO 0003HaYaeTCsl MaJICHHLKUM 3HAYKOM
JIYYUCTOTO COJIHIIA B CCBIJIKE. B aTom cocTostHIM IIOBTOPHOC BBIMTOJIHCHUE y3JIa MOJCIIMPOBAHUA HA OTHOM KOHIE
CCBIJIKK ITPOCTO U3MCHACT CJICIIOK HA APYTIOM KOHIIE.

P
Cior)
— @ o g
NEWVYSCHAR MNEWSSCTHAMN
PucyHok 25. BeikntoueHa cebliika Ha MOAESb ¢ 3aMeHOoN Moaenn

Ecmu 3amena moaenm BBIKJIFOYE€HA, 3HAK CCBIJIKM 3aMECHACTCA Ha CEPYIO TOUKY. B sTOoM cocTosiHumn IMOBTOPHOEC
BBITIOJIHCHUE y3J1a MOJCJIMPOBAHUSA HA OJJHOM KOHIIE CCHIJIKN )10621BJ'I$[CT HOBYIO, UBMCHCHHYO BCPCUIO CJICTIKA Ha
XOJICT.

B mo6om CJIy4vac, Ha aJuTpe MO,E[SJ'II/I CyHIeCTByIOHII/Iﬁ CJICTIOK U3MEHSIETCS UJIM HOBBIM CJIEIIOK ,I[O6aBJ'I$[€TC$I, B
3aBUCUMOCTHU OT HaCTpOﬁKH CHUCTEMHOM ONIKuu 3aMeHHTD NpeabIAymyr Moaeb.

ITopsinox BbIOJIHEHUS

ITpu BeIMOSIHEHNM TOTOKA C HECKOJILKUMHU BETBSIMU, COACPKAIIUMHU CJIENKN MOJIeJIeld, TOTOK CHAYaJIa OlEHUBAETCS
JJIA IOATBEPXKIACHUS, YTO BETBb C BKJIFOUEHHOM 3aMeHOH MOACJIN BBINOJIHACTCS IIEPE BCEMU BETBAMU,
UCMOJIb3YIOLIUMHU CJIETIOK UTOTOBOW MOJIEJIH.

Ecnm y Bac Oortee citokHBIE TpeOOBaHUS, MOXHO 33/1aTh IIOPSIOK BBITOJIHEHHS BPYYHYIO Yepe3 CICHAPHIii.

N3menenne napamMeTpa 3aMCHbBI MOACIIN

UTOoOBI N3MEHNUTH MapaMeTp A1 3AMEHbBI MOJICIIN:
1. IlenxkHUTE NPaBOil KHONKOI MBIIIN 11O 3HAKY HA CCBIJIKE.

2. Boibepute TpebyemMyro oniuio BKIIOYHTD (BBIKJIIOYHTH) 3aMeHY MO/IEJIH.

Ilpumeuanue: TlapamMeTp 3aMEHBI MOJICIIH JIJIS1 CCBLIKA Ha MOJIEJIb TIEPE3alKChIBACT MapaMeTp Ha BKJIAIKE
VBenomiieHnst quaaoroBoro okua Iloabs3zoBarenbekne onmun (MuacTpyMenTs! > Onuun > [1oJ1b30BaTeIbCKIE
OIIIIVH).

Manutpa moaenen

IMamutpa mopeselt (Ha BkJIaake Moaeau B OKHE MEHEKEPOB) MO3BOJISIET PA3JIMYHBIMU CIIOCOOAMHU UCTIOJIb30BATh,
N3y4YaTb U UBMCHATH CJICIKA MO}ICJ’ICﬁ.
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PucyHok 26. lNanutpa moaenei

HpI/I HICJTYKE npaBoﬁ KHONKOM MBIIIHU 11O CJICIKY MOJCJIM Ha MAJIMTPEC Moiesei OTKPBIBACTCA KOHTEKCTHOC MCHIO CO
CJICAYOIIMMUA OIINUAMMU:

e Jl06aBUTH B MOTOK. [06aBIIseT clIenok MOJEIU B TEKYIIMI aKTUBHBIN NOoTOK. EC/M B TOTOKE €CTh BEIOPAHHBIH
y3€JI, CJIeIOK MOJEIH OyIeT COCIMHEH C BEIOPAaHHBIM Y3JIOM, KOI1a TAKOE COeIMHEHNE CTAHET BOZMOXKHO, a B
IIPOTUBHOM CJIy4ae - C OJIMKAWIIIM BO3MOXHBIM y3J10M. CJIEIIOK BBIBOJUTCS CO CCBIJIKOW Ha y3eJ
MO/JIEIMPOBAHUS, CO3/1aBIINI MOJEIIb, €CJIM ATOT y3€J BCE ellle HaXOAUTCS B HOTOKE.

* 0030p. OTKpBIBAET AJ15 CJIenKa Opay3ep MOJIesei.

M HepeﬂMeHOBaTb H AHHOTHPOBATD. Tlo3BosseT TIEPEUMCHOBATH CJICTIOK MOICIIUA U/WJIA U3MEHUTD AaHHOTAIUIO JJIs
CJICIIKA.

M C03Z[aTl> y3ea MoaeJTHpoOBaHus. Ecmm Y BacC €CTh CJICIIOK MOJICIIN, KOTOpLIﬁ HYXHO U3MCHUTDH UJIA O6HOBI/ITB, a
I/ICHOJILSyCMHﬁ JUTA CO3AaHUA MOJCJIA ITIOTOK HEAOCTYIICH, MOKXHO MCIIOJIb30BATh 3Ty OIIHUIO IJIS IIOBTOPHOT'O
CO3JaHusA y3J1a MOJACIIMPOBAHUSA C TEMH K€ ONIUAMMU, YTO U JIJIA CO3JaHUA HUCXOJHON MOJEJIN.

e  Coxpanuth Moaeb, CoxpanuTs Mojaes b Kak. COXpaHseT MO/JIejIb BO BHEIIIHUI TBOUYHBINA (haiii
CreHepupOBaHHON MozeH (.gm).

* 3anomuuTH MOIesIb. 3anioMuHaeT cirenok mojesu B IBM SPSS Collaboration and Deployment Services Repository.

e Oxkcnopt PMML. Dxcrioptupyet ciiennok mojaesm B hopmate PMML, KOTOPBIN MOKHO UCIIOTIB30BATH IS
cKkopuHTra HOBbIX AaHHbIX BHe IBM SPSS Modeler. Ixenoptr PMML noctymeH st BceX CreHepUPOBAHHBIX y3JI0B
MozeJen.

* Jlo6aBuTh B npoeKkT. COXpaHseT CIICNOK MOJIEIIN 1 JOOABIISAET ero B TeKyimii mpoekT. Ha Bxitaike Kiacesr
crieriok Oymet mo6assieH B manky CrenepupoBaHuble Mojes. Ha Bkiagke CRISP-DM on O0yaet nobasien B a3y
[IPOEKTA MO YMOJTYAHUIO.

* Delete. Ynasnsier ciienok Mo/ieJiv ¢ majJuTpbl.

HpI/I ICJTYKE HpaBOfI KHOIIKOI MBIIIIH [0 HE3aHITOW 00JIaCTH Ha NAJIMTPEC MOACJIM OTKPBIBACTCA KOHTCKCTHOC MCHIO
CO CJICAYIOINUMM OIIIUAMMU:

*  OTKpBITh MOJIeJIb. 3arpyXKaeT CICNOK MOIeNH, paHee co3nanublii B IBM SPSS Modeler.

* U3Baeusb Mojeln. M3BiiekaeT xpanumyro Moieiib u3 perosutopust IBM SPSS Collaboration and Deployment
Services.

* 3arpy3uTb HaJuTpy. 3arpyxaeT COXpaHEHHYIO MAJIUTPY MOJIeJiei u3 BHeIIHero (daitia.

* HN3Bjaeub majutpy. M3BiIekaeT XxpaHUMYyIo naJmTpy Mozeseit u3 penosutopus IBM SPSS Collaboration and
Deployment Services.

*  Coxpanuth naaurpy. CoxpaHseT HOJHOE COAEPKUMOE MaTUTPhl MOJIEJIeN BO BHEIITHUI CreHEPUPOBAHHBIN (haiii1
MaJIMTPBI MOJIeJIeH (.gen).

* 3anoMHHMTb NAJUTPY. 3alIOMUHAET NOJHOE COACPKUMOE MAJUTPHI Moiesielt B peno3utopun IBM SPSS
Collaboration and Deployment Services.

e OuucTuTh NAJATPY. Y 1aJISIET BCE CIICNKH U3 MAJIATPHL.
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e Jl06aBuTh NAJUTPY K NpoekTy. COXpaHsIeT NaJuTPy MOJAEJIel 1 100aBIIsSeT ee K TeKyIeMy mpoekTy. Ha Bkimaake
Kutaccel cnienok Oynet mo0aBJjieH B manky crenepupoBaHHbIXx Mojesiei. Ha Bkiiaake CRISP-DM on Gynet
no0aBJieH B (pa3y mpoekTa Mo yMOJIYaAHUIO.

*  HWmmopt PMML. 3arpyxaeT Mo/ieJIb U3 BHEIIHETO (haiina. Bel MOXeTe OTKphIBATE, MPOCMATPUBATD U OIICHUBATH
moaesm PMML, coznannabie IBM SPSS Statistics nim gpyrumMu npukIaJHbIMU TPOTrpaMMaMH,
O JIEPKUBAIOIIIIMHE 9TOT (hopMaTt. JJonOoTHUTEIbHYIO HHPOPMAIIUIO CMOTPUTE B pa3jeiie I“I/IMHOpT u 3KCHOpT|
|Mo/:[ene171 B Busie PMML” Ha cTp. 49|.

NMpocmoTp cnenKkoB moaeneun

Bpayzeps! cienkoB Moesiei HO3BOJISIOT HCCIIEA0OBATE M HCIOJIL30BATh Pe3yIbTATHI Banx Mojeseil. B 6paysepe
MOHO COXPaHUTb, pacneyaTaTh UM IKCIOPTUPOBATH CTEHEPUPOBAHHYIO MO/IEJTh, M3YYUTh CBOJIKY MOJIEIHA U
IPOCMOTPETH UJIM U3MEHUTH AHHOTAIMHU JIJI1 MOoAeSu. JJ11 HEKOTOPBIX TUIOB CJIENMKOB MO/JIEJIe MOKHO TaKXke
CTeHEPUPOBATH HOBBIE y3JIbl, TaKue KakK y3Jibl OuibTp wim Habop npasuit. s HEKOTOPBIX MOJiesield MOKHO
MPOCMOTPETH TAKXKE MapaMeTpbl MOJIeJIel, Takue Kak MpaBujia WK UEHTPBI KIacTepoB. J{JIsi HEKOTOPBIX TUIIOB
MoJieseit (Mo/IeI Ha OCHOBE JIepeBa U KJIaCTEPHBIC MOJIEIIN) MOXHO IPOCMOTPETh I'paduueckoe MpeICTaBIICHIE
CTPYKTYPBI MOJIEJIA. DJIEMEHTHI YIIPABJICHUS [T MCIIOJIb30BaHUs Opay3epoB CIICITKOB MOJIEJICit ONMCAHBI HIDKE.

Menro

Menro ®aiis1. VY Bcex CJIETKOB MojieJielt ecTh MeHro Paiis1, coepkaliee HeKOTOPOe NOAMHOKECTBO CIIETYIOIIHNX
ONIUIi:

e Coxpanutb y3esl. CoxpaHseT CIenok MoJiesi B ¢aiise y3ia (.nod).
*  3amoMHHTH y3eJ. 3anoMuHAaeT cienok monaeim B penosutopun IBM SPSS Collaboration and Deployment Services.

* 3aros10BoK H KoMMeHTapuil. [103BOJISeT N3MEHUTH BEPXHUI 1 HIDKHUN KOJIOHTUTYJI CTPAHUILI U1 IIeYaTH U3
CJIETIKA.

M l'[apaMeprl CTpaHMlbl. Ilo3BossIeT I3MEHUTH HaCTpOﬁKH CTpaHUIBbI IJIA IEYaTH U3 CJICIIKA.

e IlpeaBaputesbHBII NPOCMOTP MeYaTH. BBIBOIUT IpeABAPUTEIILHBIN MaKeT, Kak OyAeT BBITJIAICTh CJICIIOK Ha
neyaTu. BeibepuTe B moAMeHIO HHGOPMAIUIO IS BBIBOIA IIPHU IIPEABAPUTEIILHOM IPOCMOTPE.

e Tlewatn. [TeuataeT conepxumoe cienka. Beibepure B moaMeHo HGOPMAIIMIO JIJIs1 EYATH.
* Tleuarats mpeacraB/enus. [leyaTaer TexyIee mpeacTaBIeHIE UM BCE IPEACTABIICHUS.

*  DKCNOPTHPOBATH TEKCT. DKCIOPTHPYET COJEPKHUMOE CJIENKA B TEKCTOBBIN (aiisl. BeibepuTe B moameHto
nH()OPMALIO /IS 3KCIIOPTAa.

*  Okcnoptr HTML. Oxcnoptupyet coaepxumoe cienka B (aitt HTML. Beibepute B moaMeHro nHGpOpMAaIHIO IS
9KCIOPTA.

e Okcnopt PMML. DxcnoptupyeT ciienok Mojesm B popmate PMML, KOTOPBIN MOXHO HCHOJIB30BATH C APYTUMHA

PMML-coBMecTUMBIMHE IIporpamMMaMi. JIOMOTHATEIbHYI0 HHPOPMAIMIO CMOTPHUTE B pasﬂene
bxcropt Mozernteii B Buge PMML” Ha cTp. 49)

*  Okcnopt SQL. DxcopTupyeT MOe b ¢ UCIIOJIb30BAHUEM SI3bIKA CTPYKTYPUPOBAHHBIX 3apocoB (structured
query language, SQL), KOTOpbI! MOXHO U3MEHSTh U UCIOJIL30BATH C IPYTUMH 0a3aMU JaHHBIX.
Ipumeuanue: dxcnopt SQL noctynen Tosbko u3 cienyromux moaeneit: C5, C&RT, CHAID, QUEST, Jluneiinas
perpeccusi, Jloructuueckas perpeccusi, Hetiponnas cetb, PCA/axTopHas mojeas 1 COUCOK pelieHn.

*  Ony0/mKoBaTh Uil a/IaNTepa CKOpUHra ceppepa. [1yOimkyeT MoJiesib B 6a3y JAHHBIX C YCTAHOBJICHHBIM
a/IanTepoOM CKOPUHIA, TIO3BOJISISI BBIOJIHITE CKOPUHI MOJIEJIM HEITOCPEICTBEHHO B 6a3e JaHHBIX.
HOJ‘IHI/ITCJ‘IBHy}O rHPOPMAIUIO CMOTPUTE B pa3ielie |“Hy6m/n<aunﬂ MOJIeJIeH JJ1s ajanTepa CKOpuHra” Ha CTp.

Menro Co3aatb. Y OOJILIIMHCTBA CJIEMKOB MOJIEJIeH eCTh Takke MeHro Co3/1aTh, TIO3BOJISIFOIIEE TeHEPUPOBATH
HOBBIE Y3JIbI HA OCHOBE cJjienka Moaesn. Onmuu, JOCTYIHbIE B 9TOM MEHIO, OYIyT 3aBUCETh OT TUIA MOJIEJIH,
KOTOPYIO BbI MpocMatpuBaeTe. OOpaTuTECh K KOHKPETHOMY CJICTIKY MOJIEJIH, YTOOBI Y3HATH MOJAPOOHOCTH, UTO
MMEHHO MOXXHO CT€HEpUPOBATH U3 KOHKPETHOU MOJIEIIN.
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Menro Bua. Ha Bxiiajzke cienka Mojiesib 9TO MEHEO TO3BOJISIET BHIBECTH MJIM CKPBITh PA3JIMYHBIE TAHEIN
MHCTPYMEHTOB BHU3YaJIM3alNH, TOCTYIHBIE B TEKYIIEM pexknMe. UToOB!I cieaTh JOCTYIHBIM MOJIHBII HA00p
naHeJeil ”HCTPYMEHTOB, BbIOepuTe PexxiiM M3MeHeHni (3HaU0K KUCTH) Ha MTaHeJIM MHCTPYMeHToB Ob1mue.

Knonka Ilpeasapure/bHblii IPOCMOTP. Y HEKOTOPBIX CIIENKOB MOJENIEH ecTh KHoNKa [IpeaBapuTebHbli IPOCMOTD,
IIO3BOJISIFOINASI BAM YBHJIETH 00pa3ell JaHHBIX MOJIEIIH, B TOM YUCJIE JOTOJHUTEIILHBIC TOJIS, CO3/IaHHbIE B IIPOIIecce
MozeanpoBanust. [1o yMoTMaHUIO BBIBOAUTCS IECSITH CTPOK, OJTHAKO 3TO 3HAYEHHE MOXXHO U3MEHUTH B CBOMCTBAX
MOTOKA.

Knonka J1o6aButh B TeKyumii npoekT. CoXpaHsIeT CIENOK MOJIETN U T00ABJISIET ero B TeKyIuii mpoekT. Ha Bkiaake
Kutaccer cnienok Oynet no6assieH B nanky CrenepupoBanubie Mojaenu. Ha Bkiagke CRISP-DM on 6yaeT no06aBiieH B
(ha3y mpoexTa no yMoI4aHUIO.

CBoaKa cnenkoB moaeneun / Unpopmauma

Ha Bxmagke CBojka mm B npeactasieHnn MHpopManns BEIBoAUTCS HHGOPMAIHS O TOJIAX, TapamMeTpax
KOMIIOHOBKU U IIPOLECCE OLEHKU MOJIes. Pe3ysibTaThl IPEeCTaBIISAIOTCS B BUE AEPEBA, KOTOPOE MOXHO
PacKpbIBATH UJIA CBOPAYUBATD, LIIEJIKHYB [10 KOHKPETHOMY 2JIEMEHTY.

Anajm3. BLIBO,Z[I/ITCH I/IH(bOpMaIII/IH O MOJCJIN. KOHKpCTHLIC HOHpO6HOCTI/I Pa3IuvYaroTCA OJId pa3HbIX TUIIOB
MO,HCJ'ICﬁ; OHH IPEACTABJICHBI B pa3acjiax IJId KaXI0ro CJICHKa MOICIIN. KpOMC 9TOr'0, €CJIM BbI 3aITyCKaJIM y3€J1
AHaJ’II/IS, HpI/ICOC,E[I/IHCHHHﬁ K 3TOMY y3J1y MOACIIMPOBAHM, HH(bOpMaL[HH OTOTI'0 aHaJIM3a TAaKXCE 6yz[eT BBIBO/IUTCS B
JaHHOM pa3sacJIc.

Ioas. Cnmcox moJieit, ICIOJIb3YeMBbIX B KAUECTBE MOJICH HA3HAYCHNS U BXOHBIX IOJICH IPU TOCTPOSHIH MO/ICIIH.
Jutst Mopiesielt ¢ pacIenieHusIMEI BBIBOJMTCS TAK)KE CIIUCOK TOJIEH, ONPeIeIUBIINX PACIICTIIICHHS.

HapaMeTpl,l KOMIIOHOBKH / OIIIll/ll/l. CO,Z[Cp)KI/IT I/IH(I_)OpMaHI/IIO 00 MCIOJIb3YEMBbIX IPU NOCTPOCHUN MOACIIN
napamMeTpax.

Caoanast nndropmanus no ooy4eHno. BEIBOIUTCS THIT MOJIEIIH, TOTOK, UCIIOJIBL3YEMbIN JJIs1 €€ CO3IaHMU s, CO3/IaBIIIHiA
ee MoJIb30BaTe/Ib, OTMETKA BPEMEHU IMIOCTPOSHUSI MOJIEJIN U BpeMsi, 3aTpayeHHOe Ha ee mocTpoeHue. MimeiiTe B BUY,
YTO 3aTpayeHHOE Ha MMOCTPOCHHUE MOJIEIT BPeMs MOKHO TOCMOTPETh TOJIbKO Ha BKy1aake CBoOJIKa, HO HE B
npeacrasyieHnn Muapopmanusi.

Ba)XHOCTb NpeauKTOopa

OO0OBIYHO Ipru MOACJIIMPOBAHNUU COCPEAOTAYNBAOT BHUMAHUE HA HanboJice BayKHBIX NPpECAUKTOPAX U UCKITFOYAOT UJIN
UTHOPUPYIOT HAMMCHEC BAXHBIC. DTO momoraer CacIaThb quarpaMma BaXHOCTH NPEAUKTOPOB, MOKA3bIBAA
OTHOCUTECIIBHYIO BAXXHOCTH KaX/I0TO NPEAUKTOPA ITPU OLUECHKE MOJICIIN. HOCKOJ’IBKy 3HAUYCHUS BAXKHOCTHU ABJIAFOTCA
OTHOCUTCIIbHBIMH, CyMMa 3TUX 3HAYEHMH JIJIs BCEX MOKAa3aHHBIX OPpEeAUKTOPOB paBHA 1,0 Baxnocth NMEPEMEHHBIX HE
CBA3aHa C TOYHOCTBIO MOJCIIN. Omna JIMIIb CBSA3aHA C BAXXHOCTBIO KaXXI0ro Npe€aMKTopa aJisd NpeacKkadanus, a HE C
TOYHOCTBIO 3TOI'O NPEACKA3aHUA.

BaXHOCTb IPEAMKTOPOB TOCTYITHA IJIs1 MOJEJICH, KOTOPBIE CO3JAF0T COOTBETCTBYIOIINE CTATHCTUICCKIIC
MOKa3aTe M BaXXHOCTH, B TOM YHUCIIe U1 MOJIeJiell HelpOHHBIX ceTel, AepeBbeB perenmii (nepeBo C&R, C5.0,
CHAID u QUEST), baiiecoBckux cetelt, nuckpumuaanTa, SVM u SLRM, JIMHEIHON M JIOTUCTUYECKOI perpeccuH,
00001IeHHON JIMHEHOW Moaesm 1 MoJien Oymxkaimmx coceaeid (KNN). {1t O0JIBITMHCTBA 3TUX MOeIei
BaXHOCTb MPEIUKTOPOB MOKHO BKJIFOYMTh HA BKJIAJIKe AHAJIN3 y3J1a MOJICIMPOBaHMUs. JIOMOIHUTEIBHYIO
“HPOPMAIIIO CMOTPHUTE B pa3iesie [*Onryn ananmsa Y3JIOB MOJECJIMPOBAHUS HA CTP. 34l Jutst mopgeneit KNN
CMOTpHTE pa3zxeﬂ|“Cocezm” na ctp. 333

Ilpumeuanue: BaxxHOCTb NPEIUKTOPOB HE MOAAECPKUBAETCS 11 Moelielt pacienyienus. [Tpu nocTpoenun Mojieseit
pacIlernIeHus: HapaMeTPhbl BAXXHOCTH IPEIUKTOPOB HTHOPUPYIOTCSA. [OTOJHATEIbHYIO HHOPMAITIO CMOTPUTE B
paznaee f‘HOCTpoeHHe MoJeJIeil paciieruieHus Ha CTP. 28[
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Beruncnenne BaXXHOCTH IPEANKTOPOB MOKET 3aHATH CYIIECTBEHHO OOJIbIIIE BPEMEHH, YeM ITOCTPOCHNE MOIEIIH,
0COOEHHO MPU UCTIOJIL30BAHUN OOJIBITNX HAOOPOB AaHHBIX. [y Moseseir SVM U JIOTUCTUYECKO# perpeccuu
TpebyeTcs 0OJIbIle BPEMEHH, YeM JIJIsl IPYTUX MOJEJIe, U IO YMOJTYAHUIO 9Ta OIS OTKJIFOUYEeHA [T TAHHBIX
Mojieneit. Ecom ucnosb3yercs HabOp AaHHBIX C OOJIBIINM YUCIIOM NPEIUKTOPOB, HaYaJIbHOE 3KPAHUPOBAHUE C
MMOMOIIIBIO y3J1a BeIOOp moKa3aTesieit MOKEeT YCKOPUTD MOJIyYeHUE Pe3yIbTaATOB (CMOTPUTE HUXKE).

* BaXXHOCTb MPEeAUKTOPOB BBIUUCIISIETCS B UCIBITATEILHOM pa3jiesie, eCM OH JOCTyIeH. B mpoTuBHOM city4ae
UCIIOJIb3YIOTCS JaHHBIE O0YUCHMUS.

» Jlns mozeneit SLRM BakHOCTH MPEAMKTOPOB JOCTYIHA, HO BHIYUCIISETCS 110 aJIrOPUTMY. JIOMOTHUTEIHHYO
“HPOPMAIIIO CMOTPHUTE B pa3ielie f‘CnenKH mozesieit SLRM™ Ha cTp. 3221

* BrI MOXeTe UCIOIb30BaTh HHCTPYMEHTHI quarpamm IBM SPSS Modeler, uto0br paboTats ¢ Tpadom,
peIaxTUPOBATh U COXPAHSTH €TO.

* J1ONOJHUTEIBHO MOXKHO CreHepHPOBaTh y3es PUIbTp Ha OCHOBAHMU MH(BOPMAIMH, cojiepKalieiics B TnarpaMme
BAKHOCTH MPETUKTOPOB. JIONOHUTEbHYIO MHDOPMAIIIO CMOTPUTE B pa3jiesie [‘PHIbTPOBAHNE IEPEMEHHBIX Ha
IOCHOBaHI/II/I Ba)KHOCTI/I”l

BaxHOCTb IPEANKTOPOB U BEIOOD MOKa3aTeseit

MosxeT nmoka3atbes, YTO JUarpaMMa BaKHOCTH IPEINKTOPOB, BHIBEICHHAS B CJICIIKE MOJEIIH, B HEKOTOPBIX CIIydasix
JIaeT pe3yJIbTaThl, aHAJIOTHYHBIE y3.Iy BeiOop nmokazarteseit. Ho BrIOOD mokasaTesieil paHXUpyeT Kak0e BXOTHOE
IIOJIE Ha OCHOBAHUU CUJIBI €T0 B3aMMOCBA3U C 3aJaHHBIM MOJIEM HA3HAYCHUA U HE 3aBUCUT OT APYTIUX BXOJHBIX
moJiel, a [uarpamMMma BaXXHOCTH IPETUKTOPOB 0003HAYAET OTHOCUTEJIbHYIO BAXKHOCTh KaX/10r0 BXOIHOTO MOJIs A1
970l KOHKpeTHOI Mojenu. Takum 06pa3oM, BeIOOp nokaszatesieit OyaeT 60jiee KOHCEPBATUBEH B 3KPAHUPOBAHUU
BXOJHBIX nosteil. Hanpumep, eciu 00a noutst Hazeanue 3azanusa N KATeropus 3a4aHus CAIbHO CBSI3AHBI C
BO3HATrPaX/IEHUEM, BEIOOD MoKa3aTeseil 0003HaYMT BAXXHOCTH 000MX 3TUX noJieit. Ho nmpu Moxemposannu
MIPUHIMAIOTCS] BO BHUIMAaHHE TAK)Ke B3aMMOJICHCTBUS 1 Koppessinuu. TakuM o0pa3oM, Bbl MOXETe OOHAPYKUTH, UYTO
HCIIOJIb3YETCS TOJILKO OJTHO M3 3TUX BXOJHBIX IOJIEH, €CII B 000X N3 HUX IMOBTOPSIETCS] OJMHAKOBASI HHOOPMAIIHSL.
Ha npaxTuke BbIOOp nokasaTesieit HanboJIee MojIe3eH A1 IPeABAPUTEILHOTO IKPAHUPOBAHNUS, B YACTHOCTH, TIPH
paboTe ¢ 6opIIIMU HAOOpaMu JAHHBIX, Y KOTOPBIX MHOTO IIEPEMEHHBIX, a BAXKHOCTH MIPEIUKTOPOB MOJIE3HEE TPH
TOYHOMI HACTPOIKE MOJEIIH.

Paziuums B BaxkHOCTH MEXKAY OTACJIbHBIMU MOJCIIAMU U y3JIaMH aBTOMATHUYCCKOTO MOACJIUPOBAHU A

Bur MmoxkeTe 3aMeTHTh HEOOJIbIIITE pa3jiMiuis B BAXXHOCTHU IIPEAUKTOPOB B 3aBUCUMOCTHU OT TOI'0, CO3AA€TEC JIA BbI
OTACJIbHYFO MOJEJIb U3 OAHOTO Yy3JIa UJIM UCHOJIB3YCTC NJId TCHCPUPOBAHUA PE3YJIbTATOB Y3€JII ABTOMATHUYCCKOT'O
MOJCJINPOBAHUS. Takue pas3jmiuns B peajm3alnun O6YCJIOB.HCHLI HCKOTOPBIMHU OTPAHUYCHUAMMU B pCaJin3alinuu.

Hanpumep, 171 oTACTBHBIX KiIaccudukaTopos, Takux kak CHAID, nmpu BEIYHCIICHIN 3HAYCHUIT BAXKHOCTH
IIPUMEHSIETCS] IPABUJIO OCTAHOBKU U UCIIOJIb3YIOTCS 3HAYE€HUSI BEPOSITHOCTER. B oTyiMume OT 3TOro, aBTOMaTUYECKUAN
KJIaCCU()UKATOP HE UCIOIb3YeT MPABUJIO OCTAHOBKM U HEMOCPEACTBEHHO UCIOJIb3YeT Npe/ICKa3aHHbIC METKH B
BBIUUCJICHUU. DTU PA3JINUUs MOTYT IPUBECTU K TOMY, YTO IPU T€HEPUPOBAHUU OTAEJIbHOI MOJIEIIH C TOMOIIBIO
aBTOKJIacCH(UKAaTOpa 3HAYCHUE BAXKHOCTU MOKHO PacCMaTpUBATh Kak IpyOyr0 OLEHKY IO CPABHEHUIO CO
3HAYEHHEM, IIOJTy4E€HHBIM JUJIS1 OTJIEJILHOTO KJiIaccudukaropa. UToObI MOTyYnTh cCamMble TOYHBIE 3HAUECHUS BAXKHOCTH
MIPEIUKTOPOB, MBI COBETYEM HCIIOJIb30BATh OTAEJILHBIN y3€J1, a HE Y3JIbl aBTOMATHYECKOIO MOIETMPOBAHUSI.

CDVIHprOBaHMe nepemMeHHbIX Ha OCHOBaHUN BaXHOCTU

HOHOJ’IHI/ITQJ’ILHO MOXHO CTCHEPUPOBATH y3€JI (I)I/IJ'Ipr Ha OCHOBAaHUU I/IH(bOpMaLII/II/I, conepmameﬁca B Auarpamme
BaXXHOCTHU NPEAUKTOPOB.

OTMeTbTe MPEAUKTOPBI, KOTOPBIE BBl XOTUTE BKJIIOYUTD B AUATPAMMY (€CJIM 3TO IPUMEHNMO), U B MEHIO BBIOEpHTE:
Cozaats > V3ea OuibTp (BakHoCTh NpeIMKTOPOB)

OR
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> OT00p noJieii (Baxuoctb npeuKTOPOB)

MakcnmaJjibHOe K0JIH4eCTBO NEPEeMEHHbIX. HaubGouee Baxxubie MPECAUKTOPHI BKJIFOYAOTCA U UCKJIFOYAIOTCS Ha OCHOBC
YKa3aHHOTI' O KOJIMYECTBA.

BA:KHOCTH 00JIbIlie YeM. BKITrouaeT 1 UCKIroYaeT Bce NpECAUKTOPLI C OTHOCHUTEJILHOH BaXKHOCTBIO OOJIbIIICH
YKa3aHHOI'O 3HAYCHUS.

CpeacTBo npocmoTpa aHcambnen
Moaenu ana aHcambnen

Monenb a5 ancaMOJ1s1 MpeocTaBIsieT UHOOPMAIIUEO O MOJIEJISIX KOMIIOHEHTOB B aHCaMOJie U 3(pPEeKTUBHOCTH
aHCcaMOJIs KaK eIMHOTO IEJIOTO.

I'maBHas (He3aBUCHMAS OT BUJIA) AHEJIb MHCTPYMEHTOB IIO3BOJISICT BBIOMPATH, HCIOJIL30BATD JIU [IJI1 CKOPUHTa
aHCaMOJTb VI OTIOPHYIO MOJIesb. Ecim 115 CKOpHHTa UCIOJIb3YeTCsl aHCAaMOJIh, TO MOXHO TaK)Xe BBIOPATH MPABUIIO
00beqMHEHMS. DTH U3MEHEHHS HE TPEOYIOT IIOBTOPHOTO BBITOJIHEHMS MOJIEIIH, OJTHAKO 9TH BapHAHTHI BEIOOpA
COXpaHsIoTCs B (nugget) MOAEIH 1T CKOPHUHTA W/WJIH HUCXOIAIIETo aHaam3a Moaenn. OHI TakKe BIUSIOT Ha
PMML, skcriopTUpyeMBbIii U3 CpeIcTBA TPOCMOTpa aHCAMOJIEH.

IMpaBuio 00beuHeHHsI. DTO MPABUIIO, KOTOPOE MPUMEHSIETCS IPU CKOPUHTE aHCAMOJIsI, YTOOBI OO BETUHUTH
MIPEACKA3aHHbIC 3HAYCHU A I 0a30BbBIX MOﬂeHeﬁ C LICJIbXO BBIYUCIICHU S 3HAYEHU N CKOpUHTAa IJId ancamOJIs.

* IIpencka3aHHbIC 3HAUCHNUS 1JIs1 aHCAMOJIS B CIIyYae KATeropHaJIbHbIX II€JIEBbIX IEPEMEHHBIX MOKHO OOBEIMHUTD,
UCIIOJIb3YS TOJIOCOBAHUE, HANOOJIBIIYIO BEPOSITHOCTD NI HAMOOJIBIIYIO CPEIHIOIO BEPOSITHOCTD. I'0/10coBaHNe
II03BOJISET BBIOPATh KATETOPHIO, KOTOPAsi HAMOO0JIee YaCTO NMeeT HaMOOJIBbIIIYIO0 BEPOSITHOCTL B 0A30BBIX
Mojessix. Hanboabimas BepoSITHOCTB IIO3BOJISIET BHIOPATH KAaTETOPUIO, KOTOpas UMeeT HauOOJIbIIIYIO
BEPOSITHOCTD CPeIu Beex 0a30BbIX Mofeseil. HanGosbmas cpeauss BepoSITHOCTb O3BOJISIET BBIOPATh KATETOPHUIO,
KOTOpast UMeeT HauOOJIbIIIYI0 BEPOSITHOCTb IPU YCPETHEHUH BEPOSITHOCTEN KaTeropuii Ho 6a30BbIM MOJEIISM.

* Ilpeacka3aHHbIC 3HAUCHUS I AaHCAMOJIS B CJIydac HeMpepbIBHBIX IEJIEBBIX IEPEMEHHBIX MOKHO OOBEINHUTD,
UCIIOJIb3YS Cpe/IHee MM MeANaHy MpeCKa3aHHbIX 3HAYeHUI 1711 6a30BbIX MOEIIeH

Bbl60p O YMOJIMaHUIO OCHOBBIBACTCS HA CHCL[I/I(I)I/IKaIII/IHX 3alaHHbIX BO BPEM NOCTPOCHUA MOJEJICH. N3menenue
IpaBuJIa O6LC,HI/IHCHI/IH IIPUBOOUT K IICPECUETY TOUYHOCTHU MoaeJie u OOHOBJICHHUIO BCEX I/I306pa)I<€Hl/Iﬁ TOYHOCTHU
MoOJIeJIei. OOHOBJISIETCST TAKIKE AauarpamMma BaXXHOCTEU IpECAUKTOPOB. DTOT 2JIEMEHT YiipaBJICHUS HEOJOCTYIICH, €CJIN
JJIs1 CKOpHUHTa BbI6paHa OIIOpHasd MOIEJIb.

IToka3athb Bce npaBuiia 06bequHennsi. Ecin BBIOpaH 3TOT MyHKT, TO HA UarpaMMe KauecTBa MOJICIH BIBOISTCS
PEIYIBTATHI AJIA BCEX UMCIOIIUXCA IMTPaBUJI O6T:CL[I/IHCHI/IH. Taxxe O6HOBII$ICTC$I JuarpaMma TOYHOCTH Moﬂeﬂeﬁ
KOMIIOHEHTOB, YTOOBI MOKA3aTh OMOPHBIE JIMHUK ISt KaXKI0I0 METO/IA TOJIOCOBAHUS.

Ceoaxka mus mogemn:  {\f3 Bug CBomka mist moaenu }-{\f3 3To MrHOBEHHAs BU3yaJIbHAsI CBOJIKA Ka4YeCTBA U
Pa3HOPOIHOCTH aHCAMOJISL. }

KauecTBo. DTa AarpaMma BEIBOAWT TOYHOCTH OKOHYATEIHHON MOJENN B CPABHEHNH C OTIOPHON MOMEIIBIO 1
HAMBHOW MOJieJIbIo. TOYHOCTB mpecTaBiseTcs B (popmate "00JIbIle 3HAYUT JIyuie"”; "HauTyqmas” Moaesab OyaeT
UMEeTh HAaUOOJIBIIYIO TOYHOCTD. [{J1s KaTeropuabHOi 1eIeBOil MepeMeHHOM TOYHOCTD - 9TO MPOCTO MPOIEHT
3aIuceid, 1J1s1 KOTOPBIX MPe/ICKa3aHHOE 3HAYCHUE COBNAIAET C HAOIIOJCHHBIM 3HAaUeHUuEM. [{J1s1 HempephIBHO
[EJIeBOI MEPEMEHHON TOYHOCTD - 3TO 1 MUHYC OTHOIIIEHHE Cpe/iHel abCOIOTHON OMOKY MpeicKkazanusl (CpeIHero
a0COJTIOTHBIX 3HAYSHU PA3HOCTEH Mpe/ICKa3aHHbIX U HAOJIIOACHHBIX 3HAUEHUIT) K TUana30Hy NpeCKa3aHHbIX
3HaYCHUH (PAa3HOCTU MAKCUMAaJIbHOT'O U MUHIMAJILHOTO IPeICKa3aHHBIX 3HAUCHMIA).

Z[JI?I aHCﬁM6JICI71, CO3JJaHHBIX C ITIOMOIIIBIO 63rFI/IHFa, OIIOPpHAad MOJEJIb - OTO CTaHAapTHas MOACJIb, IOCTPOCHHAs 110

BceMy oOyuaroiemMy paszonenuro. {1 ancamMOJIei, CO3TaHHbBIX C IIOMOIIBIO OYCTHHTA, ONIOPHAS MOJIEITh - 3TO
repBasi KOMIOHEHTHAST MOJIEJIb.
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HawmBHas Mozesb mpeacTaBiiseT TOYHOCTD B CiIydae, KOTr/1a MOJIEIIb He Obljla IIOCTPOeHa, 1 OTHOCHUT BCE 3AIUCH K
MOZ[aHBHOﬁ KaTeropuu. Hausnas MOACJIb HE BBIMUCIIACTCA I HCIIPEPBIBHBIX IEJIEBBIX IICPEMEHHBIX.
Paznopoanoctb. DTa nuarpamMma BbIBOJIUT "pa3dpoc MHEHUH" cpeid Mojiesieit KOMIIOHEHT, UCIOJIb3YEeMbIX IS
MIOCTPOEHHMS aHCAMOJIsl, IPEACTABIICHHBIH B (hopmaTe "0oJIbliie 3HAYNT OoJiee pa3HOPOIAHBIH". DTO ecTh Mepa Toro,
HACKOJIBKO CUJIbHO IPEJCKA3aHUsI pa3JIn4atoTcsl B 6a30BbIX MOJIEJIsIX. PA3HOPOIHOCTH HENOCTYNHA [Tl MOAEJIeH
aHcaMOJIeif, CO3JaHHBIX C IOMOIIbIO OYCTHHTA, W TAK)KE HE BBIBOIUTCS [IJISI HETPEPBHIBHBIX IIEJICBBIX IEPEMEHHBIX.

Ba:knocTh npeiukTopoB: OOBIYHO PU MOACIMPOBAHIH COCPEOTAUYNBAIOT BHUIMAHNE HAa HANOO0JIee BaXKHBIX
OpEeIUKTOPaxX U UCKJIFOYAIOT UM UTHOPUPYIOT HAUMEHee BaXKHbIE. DTO MOMOTAET CAEJIaTh JuarpaMMa BaXKHOCTH
MPEAUKTOPOB, MOKA3BIBASI OTHOCUTEILHYIO BAXKHOCTb KAXK/IOT0 MPEAUKTOpA MPH OlieHKe Mojies. [Tockobky
3HAYEHUsI BAXKHOCTU SIBJISIFOTCSI OTHOCUTEJIbHBIMU, CyMMa 3TUX 3HAUEHHI JIJ11 BCeX MOKA3aHHBIX MPEUKTOPOB paBHA
1,0. BaxxHOCTb IepeMeHHbIX HE CBsI3aHA C TOYHOCTHIO Mojiesu. OHa JIMIIb CBSI3aHA C BAXXHOCTBIO KaX0TO
MpeIuKTOpa JJIsI MPEICKa3aHusl, a He C TOYHOCTHIO ITOTO MpeACKa3aHusI.

BaxxHOCTDb IPeIMKTOPOB HEAOCTYIHA JJI BCeX MoeJeit ancambiieit. Habop npeImkTopoB MOXET BApbUPOBATHCS
10 MOJEJISIM KOMIOHEHTOB, HO B&XKHOCTh MOKET OBITh BBIYUCIICHA JIJIsl IPEANKTOPOB, MCIOJIb3yEMBIX, 0 KpaiiHel
Mepe, B OAHOM MOJIEJIM KOMIIOHEHTA.

Yacrorta npeaukTopoB: Habop npeaukTopoB MOXKET BAPbUPOBATHCS O MOJIEJISIM KOMIIOHEHTOB B CHJTYy BbIOOpa
METOo/a MOJIEJIMPOBAHUS UJIU BBIOOpA MPeAUKTOPOB. JluarpaMmMa 4acTOThl IPEIUKTOPOB MPEACTABIISIET COOOIt
TOYEYHYIO IHATrpaMMYy, OKA3bIBAIOLIYIO paclpeesieHue IPEIUKTOPOB 10 MOIEISIM KOMIIOHEHT B aHCAMOJIe.
Kaxnas Touka npeacTaBiIsieT OJHY WJIM HECKOJIbKO MO/JIeJIel KOMIOHEHT COAEPIKALUUX KOHKPETHBIN PEeaUKTOP.
[TpennkTops! M300paKaAFOTCS TPA(QUIESCKH BIOTb OCH Y I COPTHPYIOTCS B MOPSAKE YOBIBAHUS YACTOTHI; TAKIM
00pa3oM, caMblif BEpXHUH MPETUKTOP - 3TO TOT, KOTOPBIHA UCIIOJIb3yeTCs] B HAMOOJIBIIIEM YUCIIe MO/IETIeH
KOMIIOHEHT, & CAaMbIif HUXKHHMIA - 3TO TOT, KOTOPBIN ObLJT HCIOJIH30BaH B HAUMEHBIIIEM YHUCJIe MOJIETICH.
IToxasbiBarorcs 10 BepXHUX NPEAUKTOPOB.

HPEI[I/IKTOpLI, KOTOPBIC UCHOJIB3YIOTCA HanboJee qacTo, OOBIYHO SBJISIFOTCS HanOOJIee BaXKHLIMU. DTa AunarpaMma
OecmoJie3Ha JJI1 METOLOB, B KOTOPBIX Ha60p INPECAUKTOPOB HE MOXET MECHATHCA IO MOACIIAM KOMIIOHCHTOB.

TounocTh Mo/eieil KOMIOHEHTOB: JlaHHAS AUarpaMma sSBJISIETCS TOUSYHOU AMarpaMMOi TOYHOCTH MpeICKa3aHMIs
JUTS MOJIesieit KoMmoHeHToB. Kaxaas Touka npeAcTaBiseT OJHY MM HECKOIbKO MOJIEJIe KOMIIOHEHTOB C YPOBHEM
TOYHOCTH, U300pakeHHOM T'paduvecKu BJ0Jb ocH y. HaBeauTe yka3aTesb MBIIIH HA JIFOOYIO TOYKY, YTOOBI
HOJIyYUTh UH(YOPMALIUIO O COOTBETCTBYIONIEH OTACIbHON MOIEIM KOMIIOHEHTA.

Onopuble smanA. [17151 5TOr0 rpaduka UCHoJIb3yOTCs! IBETHBIE JIMHUM IS aHCAMOJIsI, 2 TAKXKe ONOpHAsk MOJIEJb U
MPOCTHIC MOJIE/H. Ps/ToM ¢ JIMHMEH, COOTBETCTBYIOIICH MOJICIIN, KOTOpasi OyIeT UCHOJIb30BaHA IJIsl CKOPHHTA,
CTOUT MEPEKIIFOYATETh.

HHTepaKTﬂBHOCTb. ,}_—[I/Ial"paMMa O6HOBI/ITC${, €CJI1 UBMECHUTD ITPABUIIO O6'be,£[I/IHCHI/IH.

Ancam0.11, CO3/1aHHbIE ¢ OMOIIbIO OycTuHra. J171s ancam0J1eid, CO3/JaHHbIE C ITOMOIIBIO OYCTHUHIa, BBIBOIUTCS
JuarpamMma C JJUHUSAMMU.

ITopoGHOCTH 0 MOE/IIX KOMIIOHEHTOB: DTa TAaOJIMIA BBIBOAUT HHYOPMAIIHIO O MOJIEJISIX KOMIIOHEHTOB,
IIpeICTaBJIEHHBIX TOCTPOYHO. [T0 yMOT4aHIIO MOIeI KOMIIOHEHTOB OTCOPTHPOBAHBI B HOPSIIKE BO3PACTAHUS
HOMepoB Mojies. CTPOKH MOXHO OTCOPTUPOBATH B BO3PACTAIOIIEM MM YOBIBAIOIIEM MOPSI/IKE IO 3HAUCHUSIM
JII000TO0 CTOJIONA.

Mopaeas. Homep, mokxa3sIBaromuii HOps10K, B KOTOPOM MOJIEIN KOMIIOHEHTOB OBLIIN CO3/IaHBbI.

TounocTs. O6Hlaﬂ TOYHOCTD, BbIPAXKCHHAS B BU/C ITPOLICHTA.

Metoa. Metoa MOIeTMPOBAHMS.

46 Vam moennposanust IBM SPSS Modeler 17



IIpeaukTopsl. Yncio npeAnKTOPOB, HCHOJIb30BAHHBIX B MOJIEIA KOMITOHEHTA.

Pasmep moesmn. Pazmep Mo/iei 3aBUCHT OT METO/Ia MOJICTUPOBAHUS: [1JIsI IEPEBHEB 3TO KOJIMYECTBO Y3JI0B B
JiepeBe; JUTS JIMHEHHBIX MOJIEJIEH 9TO KOJIMIECTBO KOI(PPUIUEHTOB; [IJIs1 HEUPOHHBIX CETEH 3TO KOJUYECTBO
CHHAIICOB.

3amucu. B3BelnieHHOe 4KCIIO BXO/IHBIX 3amKceil B 00y4aroleit BBIOOpKe.
ABTOMAaTHYECKAas MOAr0TOBKA JAHHBIX:

DTOT BUJI BBIBOJAUT UH(POPMAIMEO O TOM, KaKHUE OJIsI ObLIN MCKJIFOUYCHBI U KaK IPe0Opa30BaHHBIC MMOJIS ObLITH
MIOJIyYeHBI Ha 3Tale aBTOMATUYeCKON MOAroTOBKY AaHHbIX (ADP). JIj1s1 KaXx10T0 m0oJIsi, KOTOpOoe ObLIOo
peoOpa3oBaHO WA UCKJIFOUEHO, B TAOJIUIIEC IEPEUUCIISICTCS] UMS TIOJIsI, €r0 POJIb B aHAJIU3E U JICUCTBUE,
coBepieHHOe Ha aTane ADP. IToss copTupyroTcs B ajpaBUTHOM MOPSIAKE UMEH MOJIeH M0 BO3pacTaHUIO.

[HeitcTBre Ype3aTb BHIOPOCHI, €CJIM TIOKa3aHO, O3HAYAET, YTO T€ 3HAYCHUS HEMPEPBIBHBIX MIPEIUKTOPOB, KOTOPHIC
JISXAT BHE TPAHUI] OTCEUCHUS (ONPEeIIeMBIX TPeMs CTAHAAPTHHIMA OTKJIOHEHUSIMH OT CPE/THETO 3HAYCHHS),
3aMEHSIOTCS 3HAUEHUEM TPAHUIIBI OTCEUCHUS.

Cnenku moaenen pacwienneHna

Crenox MOJCJIN PpACHICIIJICHUA MPEAOCTABJIIACT AOCTYII KO BCEM OTACJIbHBIM MOICIISIM, CO3JaHHBIM PACIICTIIICHUAMMU.

Crienox MOACIIN PACHICTIJICHUSA COACPKUT:

* - CITUCOK BCEX CO3/IAaHHBIX MOJIEJIeH pacIleNIeHHs] BMECTE ¢ HAOOPOM CTAaTUCTUYECKUX JAHHBIX JIJIS KaXK a0 13
3TUX MOJIEJICH

* - mHpOpMaIHIO 00 00IIeH Mo TeH

Z[J'IH JaJIbHERIIero HU3YUCHUA Kaxx 101 HHHHBHHyaHBHOﬁ MOJ€CJIM €€ MOXXHO OTKPBITH B CIIUCKE MoaeJie
pacCliCIJICHUs.

CpeAcTBO NpocMoOTpa pacLlensieHHbIX Moaenei

Ha Bxiamgxe Moiesm nepedrcIIsTFoTCs Bee CoAep KaIIrecs B CCMKEe MOJIEIIN U B pa3JIMYHBIX (hopMax
MIPEIOCTABIISETCS CTATHCTHKA O MOJECIIAX paciieruieHns. Ha 3Toit Bkiaake ecTs ABe o0mue GopMBbl, 3aBUCSIINE OT
y3J1a MOJICTIMPOBAHUS.

CoprupoBath no. Vicnonp3yiiTe 3TOT CHUCOK IS BBIOOPA, B KAKOM MOPSAKE OYAYT HePEUHCIATHC MOJCINA. DTOT
CIIUCOK MOXXHO OTCOPTHPOBATh HA OCHOBE 3HAUYEHUI JII0OOOT0 U3 CTOJIOIOB BRIBOJA B BO3PACTAIOLIEM UJIH
yObIBatoeM nopsiake. Kak BapuaHT, IEJIKHUTE 110 3ar0JIOBKY CTOJIONA, YTOOBI OTCOPTUPOBATE CIIUCOK IO ITOMY

CTOJ'I6I_[y. ITo YMOJIYaHUTO UCIIOJIL3YETCH 061Haﬂ TOYHOCTH B y6LIBa}OL[I€M nopsAake.

Menio IToka3aTe/cKpbITh cTOI0NBI. HaskMuTe 3Ty KHONKY, YTOOBI BEIBECTH MEHIO, B KOTOPOM MOHO BBIOpAaTh
WHAWBHUTYaJIbHBIE CTOJIONBI, KOTOPBIE OYIyT MOKA3aHbI UJTH CKPBITHI.

Bua. Ecin BBI HCTIosIb3yeTe pa3HbIe Pa3/esbl, MOKHO BEIOPATh IPOCMOTP PE3yIbTATOB WJIH JJIS JAHHBIX OOy4YEHHS,
WJTY IS TAHHBIX UCTIBITAHUSI.

Z[J'IS[ KaXXa0ro pacCuieIjicHud HO,Z[pO6HOCTI/I MOKa3bIBAOTCA CJICAYIOIIUM o6pa30M:

l"pad)mc. MI/IHI/II/I306pa)KCHI/I€, IIOKa3bIBaArOIICC paCIIpEaACIICHUC JaHHBIX IJIs 3TOU MOJIeJIN. Ecmm cnenox HaXoauTcCA
Ha XOJICTE, ABAXK/IbI IICJIKHUTE 110 MI/IHI/II/I306pa)KCHI/IIO, YTOOBI OTKPBITh HOHHOpaSMCpHHﬁ rpa(bmc.

Mopaesb. 3HaUOK TUIA MOAEIH. [IBaXkabI MIETKHUTE IO STOMY 3HAUKY, YTOOBI OTKPBITE CJIETIOK MOJIEIH JJISl 3TOTO
KOHKPETHOT'O PACIIICIIICHHS.
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IMoas pacimensienusi. [1oJis, 0603HaYEHHBIE HA y3J1€ MOJICJIMPOBAHNUS KaK MOJISI PACIICIUJICHHSI, C UX PA3JINYHBIMU
BO3MOXHBIMU 3HAUYCHUSIMU.

YucJio 3anuceii B pacmenyiennn. KosmuecTBo 3amuceit, BKJIIFOYEHHBIX B 3TO KOHKPETHOE PACHICIIIICHIE.

UuncJ10 ucnosib3yeMbIxX noJieil. Panxupyer Mojiesin paciiienjieHuss Hd OCHOBAHMH YUCJIA UCTIOJIb3yEeMBbIX BXOJIHBIX
MoJIEH.

Oo6mas Tounocth (%). [IponeHTHAS qOJIS 3aNHCei, TPABUIILHO NMPEICKA3aHHBIX MOJIEIBIO PACILCIIICHAS,
OTHOCHUTEJIHFHO OOIIETr0 KOJIMYECTBA 3aIHCeH B ’TOM PACIICTIIICHUH.

Pacmenienne. 3aroJi0BOK CTOJ'I6LIa TIOKAa3bIBACT MOJIA, UCHOJIB3YEMBIC IJIA CO3AaHUA paClICIJICHU A, U STYCHKU
SABJIIFOTCA 3HAYCHUAMU PACIHICIIIICHUS. ﬂBa)KIH)I IICJIKHUTEC IO J'II-O6OMy pacienjacHuro, YTOOBI OTKPBITH CPECACTBO
npocMoTpa Moaeneit aist NOCTPOCHU S JaAHHOI'O paCHICTIJICHU.

TouHocTs. O6H_[a$I TOYHOCTB, BbIpAXXCHHAs B BUJC NPOLICHTA.

Pa3mep moaesm. Pazmep Mojiesi 3aBUCUT OT METOA MOAEJIMPOBAHUS: ISl IEPEBLEB ITO KOJIMYECTBO Y3JI0B B
JIepeBe; ISl JIMHEHHBIX MOJeJIel 3TO KOJIMYECTBO KOI(DPUIIMEHTOB; IJIsI HEHPOHHBIX CETEH ATO KOJIMIECTBO
CUHAIICOB.

3amucu. B3BerieHHOe YMCIIO BXOAHBIX 3amuceil B o0yuarolei BIOopke.

MUcnonb3oBaHue cnenkoB moaesien B NOTOKaX

Cireniky Mo/ieJeif TOMEIIAIOTCsI B IOTOK, HO3BOJISISI OIIEHUTH HOBBIE JaHHBIC M CTEHEPUPOBATH HOBBIE y3JIbI. CKOPHHT
JIAHHBIX MTO3BOJISIFOT BaM HCIOJIb30BATh HH()OPMAIHIO, TOOBITYIO IPH HOCTPOSHNH MOJIEJIEH, YTOOBI CO3/1aTh
IIpeACcKa3aHus A1 HOBBIX 3anuceil. [171st mpocMoTpa pe3yIbTaTOB CKOPUHTA HYKHO IMPHUCOCIMHUTD K CIICIKY
KOHEYHBIH y3eJI (TO eCTh, y3eJ1 00paOOTKH MJIM BBIBO/IA) M BHIIOJIHUTH 3TOT KOHEYHBIH y3eII.

JLJ1s1 HEKOTOPBIX MOJIEJIEH CJIENMKU MOTYT MPEIOCTABUTD TAKXKE TOMOJTHUTEIHHYIO HHPOPMAIIUIO O KA4eCTBe
NpeJICKa3aHusl, HapUMep, 3HAYeHUS] JOCTOBEPHOCTH MJIM PACCTOSIHUS OT LIEHTPOB KJiacTepoB. B mpouecce
TEHEpUPOBAHMS HOBBIX Y3JIOB UX MOXHO CO3/1aTh HA OCHOBE CTPYKTYPbI CreHepUpOoBaHHOU Moaeu. Hanpumep,
OOJIBPIIIMHCTBO MOJIEJICH, BBITOJTHSFOIIMX OTOOP BXOIHBIX MMOJICH, MO3BOJIIIOT TEHEPUPOBATH y3JIbl OUIILTD, Uepes
KOTOpPBIE OYAYT IepeaBaThCs TOJIBKO BXOIHBIC TTOJIS, HACHTH(DUIINPOBAHHBIC MOIEIIBIO KaK BaKHBIC.

IMpumevanne: Bo3MOXHBI HEOOJIBIIINE PA3JINYUS B OLIEHKAX, HA3HAYAEMBbIX JIJIs1 JAHHOTO CJIy4asi JAHHOH MO/JIENIBIO
[IPY BBINOJIHEHUHU B pas3smyuHbiX Bepcusix IBM SPSS Modeler. O6b14HO 3TO pe3ysibTaT yCOBEPIIEHCTBOBAHUIN
IPOrPAMMHOTO 00ECHEeIECHIS MEXTY BEPCUIMH.

Wcnosbp30BaTh CJIENOK MOJIENIH 15 CKOpHUHI'a JaHHBIX
1. CoeaguHUTE CJICIOK MOJEJIH C UCTOYHUKOM JIAHHBIX UJIU C IIOTOKOM, KOTOpHﬁ NEpeaacT Ha HETO JaHHBIC.

2. J1o6aBbTe WM NPUCOCAMHUTE K CJICIKY MOJIEJIN OJIUH WJIH HECKOJIBKO Y3JI0B 0OPabOTKHU UITH BBIBOA (TAKUX KAK
y3en1 Tabmna wm y3es1 AHaJm3).

3. B cienke Mojesu BHITOJIHUTE UCXOISALIUN TOTOK OJTHOTO U3 Y3JIOB.

Ipumeuanue: J171s CKOPUHTA JJAHHBIX HEJIb3$1 UCMOJIb30BATE Y3€J1 HEYyTOYHEHHbBIX JAHHBIX. JJIs OIlEHKM JTAHHBIX HA
OCHOBAHUH MO/IEJIU [TPABIII CBSI3bIBAHUS HCIOJIb3YHTE y3€JI HEYyTOYHEHHBIX MPABUJI [IJIs1 TCHEPUPOBAHUS CIICIKA
HabOpa MpaBuUJI M UCIOJIL3YATE 9TOT CJICHOK JUUIsl CKOPUHTa. JIOMOJIHUTEIbHYIO HHYOPMAIIMIO CMOTPHUTE B pa3/ieie
|“FeHepHpOBaHHe Habopa MpaBmJI U3 CJIETIKA MOJIEJTN CBSI3BIBAHUS HA CTP. 257I

Hcnosb30BaTh CIIENOK MOJIEN [1JIs TEHEPUPOBAHUS Y3JI0B 00pabOTKH

1. HpOCMOTpI/ITe MOJ€CJIb Ha NNAJIMTPE UJIM UIBMCHHUTC €€ Ha XOJICTEC IOTOKA.
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2. Breibepute HYXHBIN THIT y3J1a B MeHIO COo3/1aTh OKHA Opay3epa cjenkoB Mojesieil. JlocTynHble onuu OyayT
Pa3JIMYHBIMU B 3aBUCUMOCTHU OT THUIIA CJICIIKA MOICIIU. O6paTI/ITCCI) K KOHKPETHOMY CJICIKY MOJEJIN, ‘ITO6I)I
y3HATB NOIPOOHOCTH, YTO UMEHHO MOXHO CT€HEPUPOBATH U3 KOHKPETHON MOJIEIH.

MoBTOpHOE reHepupoBaHue y3na moaenupoBaHua

Ecmm Y BacC €CTh CJICIIOK MOJICIIN, KOTOpBIfI HY>XHO U3MCHUTDH UJIA O6HOBI/ITL, a HCHOJ’IBSyeMHﬁ JJI1 CO3JaHU A
MOJCJIN MOTOK HEAOCTYIICH, MOXHO MCHOJIb30BATH 3Ty ONIUIO OJIsI HOBTOPHOI'O CO3aHUs y3J1a MOACIIMPOBAHUA C
TEMU K€ ONIIUAMU, UYTO U JJI CO3JaHUA HUCXOMHON MOJEJIIN.

YUTOoO6BI HOBTOPHO MOCTPOUTH MOJIEJIb, IIEJIKHATE MPABOH KHOIKOM MBI 110 MOJEH Ha NaJIMTPE MOICIICH 1
BbIOEpHUTE MyHKT I'eHepupoBaTh y3eJ MOAeJHPOBAHHS.

Kak Bapuant, npu mpocMoTpe Jiro00it Moaesu BbiOepuTe MyHKT ['eHepHPOBATH y3€JI MO/IeIMPOBAHUS B MCHIO
Co31aTh.

B GosbImHCTBE CITyyaeB CreHepUPOBAHHBIH Y3€JI MOIEIIMPOBAHNUS JOJDKCH OBITh (DYHKIIMOHATIHHO UACHTUYCH y3IIY,
WCTIOJIb30BAHHOMY LTSI CO3OaHMS NCXOTHON MOJICITH.

e Jlust mopmeneit [lepeBo pelieHuit B y3jie MOKHO COXPAHUTh TAKXKe JOMOJHUTEIbHbIE HapaMETPhI, 3a/JaHHbIE B
MHTEPAKTUBHOM CEaHCe, U B IOBTOPHO CTEHEPUPOBAHHOM y3JIe MOJICJIMPOBAHUS Oy/IeT BKJTFOUSHA OIIHUS
Hcnonb30BaTh TUPEKTHBBI JIepeBa.

e s mopesneit Crincok pelieHuit Oynet BkitoueHa onuus Mcenosib30BaTh COXpaHEHHYI0 HH(OPMALHIO
MHTEPAKTHBHOIO ceanca. J{omoHITE b0 HHPOPMAIIHIO CMOTPHTE B pas/ese|“Ommu Mo e crckal
[perrennii” Ha cp. 146|

* Jlns mopeneit BpemenHnsle psiabl BKJIIOUeHA onnus IIpoao/IKUTh OLlleHKY € HCT0JIb30BaHHEM CYIIeCTBYIOIMX
Mo/IeJ1eil, TO3BOJISIONIAst HOBTOPHO CT€HEPUPOBATH NMPEAbLAYIIYI0 MOJIEJIb C TEKYIIUMU JaHHBIMHU.
JIONOTHATEIbHYEO0 HHGOPMAIIHIO CMOTPHUTE B pas/eie| Ny Mo/ BpeMEHHbIX PAIoB” Ha cTp. 285]

MmnopT 1 akcnopt mogenen B suge PMML

SI3bIK pa3zMeTku nmpezckasaTesbHbIX Mozeseit (predictive model markup language, PMML) - ato popmat XML,
ONUCBIBAIOIINI UCCIIeIOBAHUE JAHHBIX U CTATUCTUYECKUE MOJIEIIN, B TOM YHUCJIC BXOJHbIE JaHHbIE MOJIEJIEH, a Takxke
IpeoOpa3oBaHUs, UCIOJIb3yeMble JJISl IOArOTOBKU JAHHBIX K UCCIIEIOBAHUIO, U HapaMeTpPhl, ONPEAeIsSIOIUe CaMU
mogenn. IBM SPSS Modeler MoxeT skciopTupoBaTh U uMnoptupoBaTb PMML, nesast BO3MOXHBIM COBMECTHOE
HCIIOJTb30BaHME MOJECIICH HECKOJIbKAUMH O IICPKUBAIOIIUMH 3TOT (pOpMAT MPUKIIATHBIMA IPOT paMMaMH,
Hanpumep, IBM SPSS Statistics.

Bosee nmonpobuyro napopmanmo o PMML cMoTpuTe Ha caliTe TPYNIBI KCCIIETOBAHUS JAHHBIX
(http://'www.dmg.org).

DKCHOpTUPOBATH MOJIEIb

Dxcnopt PMML noaaepkuBaeTcst 4151 OOJIBIIMHCTBA TUIOB MOJIeJIeii, crenepupoBaHubix B IBM SPSS Modeler.
JIONOTHUTEIbHYIO HHPOPMALIUIO CMOTPHUTE B pa3;:[ene|“TI/Ian Mojiesieit, noaaepxusaronme PMML” Ha cTp. 501

1. IllenxHuTe MpaBOif KHOMKOM MBIIIH 11O CJIETIKY MOJIEJIN Ha MajuTpe Moaesieit. (MOXKHO Takke IBaXK/IbI LIEJIKHYTh
IO CJIETIKY MOJIEJIM Ha XOJICTE U BBIOpaTh MeHto Daii).

2. B meHro mesnkanTe Mo JKcnopruposats PMML.

B JAUaJIOTOBOM OKHE SKCHOpT (I/IJ'II/I COXpaHI/ITL) YKaXUTC KaTaJIOI HA3HAYCHUS U YHUKAJIbHOC UM IJI51 MOJCIIN.

Ipumeuanue: Onmun 1i1s sxcnopta PMML MOXHO U3MEHHTH B THAJIOTOBOM OKHe OmNIuy moJib3oBaTes. Boibepure
B I'JIJABHOM MEHIO:

Muctpyments > Onuun > Onuun noJib30BaTtelis

u nepeitgute Ha BkyIaaky PMML.
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MmnopTtupoBath MOJEs b, COXpaHeHHYIO Kak PMML

Moneunu, sxcrioptupoBanHble B Buje PMML u3 IBM SPSS Modeler wim npyrux npukjiagHbix IporpaMm, MOXHO
MMIIOPTHPOBATh HA MAJTUTPY MoJlesieil. JlonoHuTe bHyIo HHpOpMAaIUio cMOTpuTe B passeie [ Tumbl Mosiereit|
Inoepxuparomue PMML”|

1. Ha mammtpe Mopeseil IeJIKHUTE O HEel MpaBoil KHOMKOW MBIIIH U BeIOepuTe U3 MeHro MiMnoptuposats PMML.
2. BwiOepute ¢aitn a1t *MIOPTA U HY>)KHBIM 00pa30M 3aJaiiTe ONIUY JIJIs1 METOK EPEMEHHBIX.

3. Haxmure xHOIKY OTKPBITD.

Hcnosib30BaTh METKH NEpeMEHHBIX, €CJIH OHH eCTh B MOeJ. /{151 mepeMeHHBIX B cjioBape JaHHbIX PMML moxet
3a7aBaTh 1 UMEHA, 1 METKHU IIepeMeHHBIX (HanpuMmep, Referrer ID s RefID). Beibepute 3Ty Onnuro s
UCIIOJIb30BAaHNS METOK IEPEMEHHBIX, €CJIM OHU IIPUCYTCTBYIOT B HCXOJHOM 3KCIOPTUpOBaHHOM PMML.

Ecmm BeiOpana onmust MeTOK iepeMeHHbIX, HO B PMML HeT MeTOK epeMeHHbIX, IMeHa TIePEMEHHBIX UCTIOJIb3YIOTCS
OOBIYHBIM CIIOCOOOM.

Tunel mogenen, nogaepmusarowne PMML
Axcnopt PMML

IBM SPSS Modelermonemu. Crenyromue co3gannabie B IBM SPSS Modeler Mmoiesn MOXHO 9KCHOPTUPOBATH KaK
PMML 4.0:

* JepeBo C&R

* QUEST

* CHAID

» JluneitHas perpeccust

* HeiipoceTb

e C5.0

* JIOTUCTHYECKAs PEerpecchst

* O0oOmIeHHas TMHEHHAS Perpeccus

« SVM

* ANpHOpHBII aHAIN3

e Carma

* K-cpennux

* Koonena

e TwoStep

* GLMM (nomnepxuBaeTcs TOJIbKO 11 moaetieit GLMM ¢ Tosbko pukcupoBaHHbBIME 3 dexTamn)
* Cmmcok perieHnit

* Monens Kokca

* [locnenoBaTesbHOCTD (cKOopuHT 1uist Moeieit PMML nocienoBatebHOCTElH He MOIEP)KUBACTCS)

e StatisticsMoaeib

BuyTtpennne Motesmn 6a3 nanubIx. Eciin Moziesi creHepupoBaHbl C HOMOIIbIO BHYTPEHHUX aJIrOPUTMOB 0a3 JIaHHbBIX,
akcriopT PMML noctynen tosbko st moaesieit IBM InfoSphere Warehouse. Mopesn, co3nanHble IpU MOMOILIT
Analysis Services ot Microsoft mm Oracle Data Miner, sxcriopTupoBath Hellb3s. O6paTuTe BHIMaHUE TAKXKE HA TO,
yr0o Monen IBM, skcnioptupoBarHble kak PMML, Heb3st ummopTupoBaTh oOpatao B IBM SPSS Modeler.

Umnopt PMML

IBM SPSS Modeler MmoxeT IMIOPTHPOBATH U OlleHHUBATh Moiein PMML, creneprupoBaHHbIC TEKYIIMMH BEPCUSIMHE
Bcex npoaykTos IBM SPSS Statistics, B Tom unciie Mojesu, skcioptupoBanubie u3 IBM SPSS Modeler, a taxxke
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MOJIeJIb UK ee peoOpazoBannyio B PMML ¢opmy, crenepupoBannyro IBM SPSS Statistics 17.0 uim 6oJiee HOBO
Bepcun. CyIIeCTBEHHO, YTO 3TO OTHOCHUTCS K IoboMy PMML, KOTOPHIN MOXET OIIEHUTh MEXaHN3M CKOPUHTa, CO
CJIETYIOIIMMHE UCKIIOYECHUSIMU:

* Hempzs mmmoptuposath Moaen Aupuopu, CARMA, obHapyXeHNS aHOMAaJHNH, TOCIIeT0BATEIbHOCTH U IPABUJIT
CBSI3H.

e [locne mmmnopra B IBM SPSS Modeler Mmonern PMML Hesb3st mpocMaTpUBaTh, XOTS UX MOYKHO HCHOJIb30BATH
pu ckopuare. (OOpaTuTe BHIMAHNUE HAa TO, YTO B IIEPBYIO OYEePEIb 9TO OTHOCHTCS K MOJIEIISM,
skcnopTupoBaHHbIM 13 IBM SPSS Modeler. UToObI n36€)aTh 3TOTO OrpaHUUEHUS, SKCIOPTUPYHTE MOJIEITH KaK
(aiin crenepupoBanHoil Monenm [ *. gm], a e PMML).

* Mogemm IBM InfoSphere Warehouse, sxcrioptupoBanabie kak PMML, HeJTb3s1 IMIIOPTHPOBATE.

e [Ipu umnopTe MPOUCXOAUT OTPAHUYEHHAS TPOBEPKA, HO MPU MOMBITKE MPOBEICHUSI CKOPUHTA MOJIEJIN - MOJTHAS.

Taxum o6pa30M, BO3MOXHBI CUTyallul, KOT'’Ia UMIOPT OpOHIC]T YCIEIIHO, HO CKOPUHI 3aBEPHIUJICS HCYAAYHO UJIN
MIPpUBEJI K HENPABUJIbHBIM PE3YyJIbTATaAM.

IMpumeuanue: it PMML He3aBucuMoro npousBoautesist, umrnoptupyemoro B IBM SPSS Modeler, IBM SPSS
Modeler OyaeT mbITaThCS ONEHUBATH TOMYyCTHMBIH PMML, KOTOPBI MOXeT ObITH paclio3HaH u oneHeH. OqHaKo He
rapanTupyercs, uTo PMML OyneT olieHeH BeCh M TEM e CIIOCOOOM, UTO W B CTEHEPUPOBABIIIEH €ro MPUKJIaTHON
poTrpaMMme.

My6nukauma moaenen gnAa aganTepa CKOpUHra

BbI MOXeTe Ony0JIMKOBaTh MOJIEJIN Ha cepBepe 0a3 MaHHBIX, JJI1 KOTOPBIX YCTAHOBJICH afalTep CKOpUHra. Agantep
CKOPHHTA ITI03BOJISICT BBIIOJHUTH CKOPUHT MOJIeJIeil B 0a3¢ MaHHBIX C HCIIOJIb30BAaHIUEM BO3MOXKHOCTEH
mosib3oBaTesbekux Gpynkmmii (user-defined function, UDF) 6a3sl qaHHBIX. BeIOIHEHNE CKOpHHTA B 0a3¢ TaHHBIX
HCKJTFOYaeT HEOOXOMMOCTh 3BIICKATh TAHHBIE ITepel] CKOpHHTOoM. [1yOmKkanus B agantep CKOpUHTa TeHEPUPYET
Taxke HecKkoJIbKo puMepoB SQL st BeimosHenust UDF.

YTto0bl ONyOIMKOBATH B a/IANTEp CKOPUHTA:
1. JIBak[IbI IIEJKHUTE MO CIICTIKY MOJICJIH, YTOOBI OTKPBITH €€.
2. B MeHIo ciienka MoJIeJid BLIOepUTE:

®aiis > Ony0MKOBaThH [IUI a/JanTepa CKOPHHIa cepBepa

3. B AUAJIOTOBOM OKHE 3aIIOJIHUTE COOTBECTCTBYFOIIUEC IMOJIA U HAXKMUTEC KHOIIKY OK.

Coeunenne ¢ 6a30i qanHbIX. [T01pOOHOCTH coeTMHEHNS C 02301 JAHHBIX, KOTOPYIO BBl XOTUTE UCIOJIL30BATD IS
MO/IEJIH.

ID ony6mkoBanusi. (Tosbko miist 6a3 nanusix DB2 for z/OS) Unentuduxartop s moaenu. Ecim Bbl IOBTOpHO
CTpOUTE TY X€ MOJIeJIb 1 UCTOJIb3yeTe TOT ke ID onyOmkoBanusi, crenepupoBanubiit SQL ocTaeTcs TeM xe,
MO3TOMY MOXHO NEPENOCTPOUTH MOJIENb 6e3 HEOOXOAUMOCTU U3MEHSATh MPUKJIAHYIO IPOTPaMMY, UCIIOJIb3YIOLIYIO
pagree cremepupoBanubiil SQL. (11 npyrux 0a3 JaHHBIX CTeHEpUPOBaHHBI SQL yHUKAJICH [T MOICIIN).

CrenepupoBath SQL npumepa. Ecyin BeIOpaHa 3Ta onius, reHeHupyetcst mpuMep SQL B ¢aiiy, 3a1aHHBIN B TIOJIe
®aiin.

HeyTOLIHeHHbIe MoAaenun

HCyTO‘{HeHHaﬂ MOICJIb COL[Cp)KI/IT I/IHq)OpMaI_lI/II-O, I/I3BHC‘{CHHyI-O U3 JAHHBIX, HO OHA HC npe):[Ha3Haqua JJIS1
HEMOCPE/ICTBEHHOI0 TeHEPUPOBAHUS IIPEICKa3aHUI. DTO 03HAYACT, YTO TAKYIO MOJIEJIb HEJIb3sl J00ABJISITH B TOTOKH.
HeyTouyHeHHbIC MOJIEIIN BBIBOSATCS HA MAJIMTPE CTEHEPUPOBAHHBIX MOJICJICH B BUJIC 3HAYKA “HEOOPadOTaHHBIX
ajJiMa3oB”.
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PucyHok 27. 3Ha4oK HeyTO4YHEHHON MoAEen

Jus mpocMoTpa mHGOpMAanuu 0 HeyTOYHEHHOW MOISIIH PABILT IIEJIKHUTE TPAaBO KHOMKOW MBITIH O MOJIEIH U
BBIOEPUTE U3 KOHTEKCTHOTO MeHro yHKT IIpoemotp. Kak m s apyrux Mojeei, crenepupoBanubix B IBM SPSS
Modeler, Ha pa3IMYHBIX BKJIAAKaX BEIBOAUTCS CBOJIHAS HH(GOPMAIUS U IPAaBIIA O CO3AaHHON MOJICITH.

I'enepupoBanue y3.0B. [Tpr momomu Merr0 Co31aTh BBl MOXKETE CO371aBATh HOBBIC Y3JIbI HA OCHOBE MTPABHUIL.

* V3ea Boi0opa. Co3raeT HOBBIN y3eII BRIOOpA TSI BEIOOpA 3alHCeii, K KOTOPBIM IPUMEHUMO TEKYyIIee BEIOpaHHOE
npaBuito. Ecim mpaBmito He BRIOpaHO, 3Ta OMIUS OTKIIFOIACTCS.

* Ha0op npaBu.a. ['enepupyet y3esa Habop npasusi, 4ToObl IpeICKa3bIBATh 3HAYEHUSI JJIsl OJHOTO I10JIsl HA3HAUYCHHUSI.
JlonoIHUTEIbHYIO MHPOPMAIINIO CMOTPUTE B pas3/ielie |‘TeHepHpOBaHHe Habopa npaBuJI U3 cJlenKa Monenn|
I(:B;BLIBaHI/Is{” Ha CTP. 257|.
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naBa 4. Moaenu akpaHMpoBaHUA

OKpaHupoBaHue nosen v sanucen

Bo Bpemst mpeBapuTeIbHBIX CTAINNA aHAIN3a MOXHO UCIOJIb30BATh HECKOJIBKO y3JI0B MOACIMPOBAHHUS, YTOOBI
HAWTH MOJIS ¥ 3aMUCH, KOTOPBIE C HAMOOJIbINIEH BEPOSITHOCTBIO OYYT MPEACTABIISITHL HHTEPEC IPU MOACIMPOBAHUN.
V3en Beibop nokaszaTtesieit MOXHO HCHOJIb30BATH U1 9KPAHUPOBAHUS MOJIEH U X PAHXKHPOBAHUS 110 BaXXHOCTH, a
y3ei1 BrissBienue anomamuii - JUJIs1 IIOUCKa HEOOBIYHBIX 38,HI/IC€I71, KOTOPBIEC HE COOTBETCTBYIOT U3BCCTHBIM
CTPYKTypaM "HOPMaJIbHbIX" JAaHHBIX.

e V3es1 BBIOOpa BO3ZMOXKHOCTEH U3y4aeT BXOAHBIE I0JIS1 HA BO3MOXKHOCTD YAAJIEHUS], OCHOBBIBASACH HA
:». EE Habope KpUTepHeB (TaKUX KaK MPOIEHTHAS JOJIS IPOITYIIIEHHBIX 3HAUSHHI); 3aTeM 3TOT y3el
4 pamXHUPYeT BaXKHOCTH OCTABIIHMXCS MOJIEH IO OTHOLIEHHIO K 3aJaHHOMY IOJIF0 Ha3HavyeHns. Hampumep,
ecyi y Habopa JaHHBIX COTHU NOTEHIMAJIbHBIX BXOIHBIX MOJIeH, KakKue U3 HUX NOTEeHIAIbHO HanboJee
HOJIC3HBI IPU MOJICIMPOBAHUYU UCXO/1a JICUCHU S allueHTa?

N V3eI1 BBISIBJICHUS] aHOMAJTAN onpenesaeT HEOOBIYHBIC Ha6J’[IOI[eHI/IH, nim BLI6pOCI)I, KOTOPBIC HE

' .
-. ] COOTBETCTBYIOT CTPYKTYpPE “HOPMAJIbHBIX” AaHHBIX. [1pKM MOMOIIM 3TOTO y3J1a MOXKHO HAXOIUTh
= BBIOPOCHI JIake B TOM CJIydae, €CJIM OHU He MOAXOASAT HU MO/ KAKUE paHee U3BECTHBIC IA0JIOHBI UJIM BbI
TOYHO HE YBEPEHbI, YTO UMEHHO HUILIETE.

O6paTuTe BHIMaHKE HA TO, YTO BhIsBIIeHNEe aHOMANH HACHTHDUIIIPYET HEOOBIYHBIE 3AIICH HJTH HAOJTFOIEHIS
Yyepe3 KJIaCTEPHbBIN aHAJIM3 Ha OCHOBE HAOopa MoJiel, BRBIOpAHHBIX B MOJEJIN OE30THOCUTEIILHO KAKOTO-JIMOO0 MOJIs
Ha3HAYCHNS (3aBUCHMOI BEJIMYMHBI) ¥ HE3aBUCHMO OT TOTO, COOTBETCTBYIOT JIM 9TH MOJIS CTPYKTYPE, KOTOPYIO BB
XOTHUTE MpeAcKa3aTh. [I09ToMy BaM MOKET HOTPeOOBATHCS HCIOJIB30BATH OOHAPYKEHNE AHOMAJIHI B KOMOWHAIINU
¢ BBIOOPOM IMOKa3aTesieil Uik APYTUM CIIOCOOOM IKPAaHUPOBAHUS U PAHKUPOBaHUs oJieit. Hampumep, MOxHO
HCIIOJIb30BaTh HAOOP MOKa3aTeJIeil IJIs1 onpeiesIeHUsT HanboJiee BaXHBIX IOJICH, CBI3aHHBIX ¢ KOHKPETHBIM IIOJIEM
HA3HAYCHHUSI, a 3aTEM HCIOJIb30BATh OOHAPYKEHIE aHOMAJIUI [IJT HAXOXK/ICHUS 3aIiCed, KOTOPhIe HAanboJIee
HEOOBIYHBI IO OTHOIIICHHUEO K 3TUM MOJISIM. (AJIbTEpPHATUBHBIM ITOAXOI0M MOKET OBITh MOCTPOCHUE MOJICIH JIepeBa
peIIeHMIA C MOCIIeTYFOIIIM H3y4YeHIEM BCeX HEIPABIIBHO KIIACCH(UIIMPOBAHHBIX TAHHBIX KaK MOTCHINALHBIX
aroMaymit. OTHAKO 3TOT crocob OyeT OoJjiee TPYAHBIM IS PEIUIMKAIINH HJIM aBTOMATH3AINAN Ha OOJIBIIIOM
macmirade).

Y3en Bbibopa BO3MOMHOCTEMN

3aa4n UCCIEJOBAHUS TAHHBIX MOTYT BKJIFOYATDH B c€051 COTHU U JIaXKe THICSYH MOJIEH, KOTOPbIE MOTEHIIUATILHO
MOJHO HUCIOJIb30BaTh KaK BXOJIHbIE. B pe3ysbTaTe OoJibiasi 40151 BpeMEHH U yCUITUil OyAeT moTpayeHa Ha
MIPOBEPKY, KAKME UMEHHO MOJISl MJIM [IepeMEHHbIe OyAyT BKJIFOYEHBI B MOJIeJIb. UTOOBI Cy3UTh BEIOOP, MOXKHO
HCIIOJIb30BATh AJITOPUTM BBIOOPA BO3MOXHOCTEH 17151 HACHTH(DUKAIINN HaOO0JIee BAXXHBIX B JAHHOM aHAJIN3E TOJICH.
Hanpumep, ecim BB IBITACTECh MPEICKA3aTh UCXO/ JICYCHUS TAIIMCHTA HA OCHOBAHHUHU OOJIBIIIOTO YHUCIIA (PaKTOPOB,
Kakue (paKTOPBI C HANOOJIBIIIEH BEPOSITHOCTHIO OKAXYTCS BAXKHBIMHU?

BbI60Op BO3MOXKHOCTEH COCTOUT U3 TPEX IIArOB:

M 3Kpannpona}me. y,[[aJ'IHCT HCBAXXHBIC NJIN HpO6J’ICMHLI€ BXOJHBIC JAHHBIC (33HI/ICI/I) nJm Ha6J'IIO,H€HI/IH, JJIs0
KOTOPBIX BO BXOJHBIX IMOJIAX IIPOIIYHICHO CJIIMITKOM MHOI'O 3Ha‘{eHI/II\/‘I, NJIA )K€ UBMCHCHUC KOTOPBIX UJIU CJIUIIKOM
BCJIMKO, UJIM CJIMIIIKOM MaJio, YTOOBI OBITH MOJIE3HBIM.

° Pamlmponalme. COpTI/IpyCT OCTAaBIIMECS BXOAHLIC NOJI U HA3HAYACT UX PAHI'Y HA OCHOBAHUUM BAXKHOCTH.

* Bpi6op. OnpeaesnsieT Mo AMHOKECTBO BO3MOKHOCTEH /I UCIOJIb30BAHMS B TIOCIIEIOBATEILHBIX MOJICIISIX,
HAIpPUMeEp, COXPaHssl TOJIbKO CaMble BaXKHBIC BXOIHBIC MOJIS U (PUILTPYS MJIU UCKJTFOYAST BCE OCTAJIbHBIC.

B namre BpEMs, KOTAda MHOT'UE OpTraHu3alu NeperpyKEHbl CJIUIITKOM OOJILILINM KOJIMYECTBOM JAaHHBIX, BBIUT'PBIII OT
BI>I60pa BO3MOXHOCTEH 1J1s1 YIIPpOIIECHUS U YCKOPCHUA ITpoHecca MOACTIMPOBAHUSA MOXET OBITH CYILICCTBECHHBIM.
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BricTpo dokycupysacs Ha HanbGosIee BAXKHBIX MOJISAX, BBl MOXKETE COKPATHTH 00BeM HEOOXOINMBIX BHIYNCIICHH;
mpoiie 0OHAPYKUBAIOTCS HEOOJIBIINE, HO BAXHBIE B3AUMOCBSI3H, KOTOPHIE B MPOTHUBHOM CJIy4ae MOYXXHO
MPOIMYCTUTh; U, B KOHEYHOM UTOTe, MOJIYUYUTH O0JIee MPOCThIE U TOYHBIE MOJIEJIH, JOIYCKAIOIIe 00Jiee TOHSITHBIE
00bsicHeHUs. COKPATHB KOJIMYECTBO MCIOJIB3YEMbBIX B MOJIEJIM MOJIEH, BBl MOXeTe 00ECeYnTh BO3MOXKHOCTh
COKpAIIIEHUs] BpEMEHU CKOPHHTa, & TaKXKe 00beMa TaHHbIX, COOMPAEMBIX MPU NOCIEAYIOIINX UTEPAIHSIX.

IIpumep. V TernedoHHON KOMITAHUH €CTh XPaHIUIAIIE JaHHBIX, COAepKaliee HHPOPMAIIIO 00 OTKJINKAX Ha
crenyabHble mpeaitoxkerns oT 5000 KIMeHTOB KOMITAHUU. DTHU TaHHBIE BKJIFOYAFOT B ce0s1 OOJIBIIIOE YUCIIO MOJIEH,
COZIePKAINX CBEJICHNS O BO3PACTE, 3aHATOCTH U I0XOE KJIMEHTOB, a TAK)KXe CTATHCTUKY UX TeJIe(OHHBIX 3BOHKOB.
Tpu moss Ha3HAYEHHS TOKA3BIBAIOT, OTKJIMKHYJICS JIM KJIMEHT Ha KaXXK10€ U3 Tpex mpemaioxennii. Komnanms xouert
WCIOJIb30BATh 9TU JAHHBIE JIJI1 TOMOIIH B MPEACKa3aHUSX, KAaKe KJIMEHThI HanOoJiee BEPOSTHO OTKJIMKHYTCS HA
AHAJIOTUYHBIE MPEAJIOKEHUS B OYIyIIIEM.

TpedoBannsi. O1HO M0JIe Ha3HAYEHME (T10JIe, IS KOTOPOTo 3a/1aHa pojib HasHaueHue) BMECTe C HECKOJIbKAMMU
BXO/IHBIMHU MOJIIMHU, KOTOPBIE BBl XOTUTE 9KPAHUPOBATD UJIM PAHXUPOBATH OTHOCUTEILHO Ha3HaueHus. U y moJst
Ha3HAYEHHUs, U Y BXOJIHBIX MOJIell MOXKET OBbITh YpOBEHb U3MepeHus Ko.iuuecTéennulil (YUCIIOBOM TUaNa3oH) Wi
Kareropuaavubiil.

MapameTpbl Mogenen Bbibopa BO3MOMHOCTEN

HapaMeTpLI Ha BKJIAJOKE MOL[CJ'[I) BKJIFOUAIOT B CeOs CTAaHOAPTHBIC ONIIIUU MOJCIIN, a4 TAKXKE MapaMETPhI,
TO3BOJIAOIIUE TOYHEC HACTPAUBATD KPUTCPUU JId OKPAHUPOBAHMA BXOJHBIX MOJIeH.

Umsa MO/J1e/IH MoxHO CI€HEpUPOBATHh UM MOJCIIN ABTOMATUYCCKH HAa OCHOBE ITOJISI HA3HAYCHU S UJIX I10JIsA 1D (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3a)1aHo) 60 3a1aThb IMOJIb30BATECIIBCKOEC UMH.

DXpaHUPOBAaHUE BXOIHBIX MMOJIEH

DXpaHUPOBAaHNE BKJIFOYAET B ce0s yaaJIeHNe BXOIHBIX MMOJIEH MM HAOIIOACHHI, KOTOPBIE HE TO0ABIIIIOT
Kaxoi-1r00 moJie3sHoi HHGpOPMAIMK IO OTHOILIICHUIO K B3aNMOCBSI3H MOJIEH - BXOJHBIX U Ha3Ha4YeHus. Oniun
SKPAaHUPOBAHMS OCHOBBIBAIOTCS HA aTPUOYTaX MOJIEH, B CBSI3U C KOTOPBIMM BO3HUKAIOT BOIPOCHI IO OBOTY UX
MIPOTHO3UPYIOILEH CIOCOOHOCTH OTHOCUTEILHO BEIOPAHHOTO MOJI HAa3HAYEHUS. DKPAHUPOBAHHBIE MOJIS
HCKJIFOYAIOTCS U3 BBIYUCIICHU, UCIOJIb3YEMBIX I PAaHXKUPOBAHUS BXOAHBIX MOJIEH, a TaKkKe UX MOXKHO
OT(GUIBTPOBATH WIN YIAIATH U3 TAHHBIX, UCIIOJIB3YEMBIX JJIST MOJCITUPOBAHHISL.

Ilonsa moxHO OKPAHUPOBATb HAa OCHOBE CIICAYIOIINX KPUTCPUCB:

* MaxkcHMaJIbHBII IPOLEHT NPONYINEHHBIX 3HAYCHHI. DKPAHUPYET MOJIS C YPE3MEPHBIM KOJINYECTBOM MPOIMYIIEHHBIX
3HAYEHHH, KOTOPOE BbIpaXKaeTcsl MPOLEHTHOM JA0JIel OT NOJIHOTO uKucia 3anuceil. [Tosist ¢ 60Ib1110i NpOIeHTHOM
JIOJICH MPOITYIIEHHBIX 3HAYCHUI MPETOCTABIISIIOT MaJIo HH(pOpMAIMN /TS TPEICKa3aHMH.

* MaxkcuMAaJIbHBII NPOLEHT 3amuceil B 0JHOM KaTeropuu. DXpaHUPYeT MOJIs, Y KOTOPBIX Ype3MEePHO MHOIO 3amucei
(oTHOCHTEJILHO UX OOIIEro KOJMYeCcTBa) NonajgaeT B o Hy kateroputo. Hanpumep, ecim y 95% noxynatesneil B
0a3e TaHHBIX MAIIMHBI OJTHOTO THIIA, BKIIFOYCHHE 3TOI MH(POPMAINH HE TOMOTaeT OTJIMYUTE OJHOT'O OKYIaTeJIs
OT JIPYroro. DKpaHupyroTCs Bce MOJISI, TPEBBIIIAIONINE 33 JaHHBIH MaKCUMYM ISl 9TOTO MOKa3aTest. DTa ONIHs
IIPEMEHUMa TOJIbKO K KaTerOPHAJILHBIM HOJISIM.

*  MakcumaJjibHOe YHCJI0 KaTeropm“a KaK NpOoueHT 3anmucei. 9KpaHpreT IIOJIA € YPE3IMEPHO OOJILILINM KOJIMYECTBOM
KaTeFOpI/Iﬁ OTHOCHUTECJIBHO O6HI€FO KkoJmuecTBa 3anuceii. Ecyimm 6oJibias OpOLCHTHAA O0JId KaTerOpI/IfI COACPKUT
BCEI'o 110 OJHOMY Ha6J'I}O,H€HI/I}O, HCIOJIL30BAHUE TAKOr'O HOJISI MOXET OBITh OIrpaHUYICHHBIM. HaanMep, €CJI BCC
MOKYIIaTCJIM HOCAT PA3HbIC IIJIAIBI, 3Ta I/IH(bOpMaI.II/IFI HE IOMOXCET CMOJCJINPOBATH 1120 JI0HBI IIOBCACHMUA. OTta
onnus TpuMEHUMA TOJIBKO K KaTCTOpHUAJIbHBIM ITOJISIM.

*  MuHEMAJIBHBI KO3 (uIeHT Bapuanmi. DXpaHUPYeT HOJIS, ISl KOTOPBIX KOAGGUIMECHT H3MEHYNBOCTH HE
6o0JIbIIIe 32TAHHOTO MUHIMYMa. DTOT IIOKa3aTeJIb PABEH OTHOIICHUIO CPEIHEKBAIPATHYHOTO OTKJIOHCHUS
3HAYEHHUI BXOJHOI'O MOJIS K €ro cpeiHeMy 3HaueHuto. Eciii 9To 3HauYeHue OJIM3KO0 K HYJIIO, y 3HAYCHUI
MePEeMEHHON HeT OOJIBIION M3MEHYMBOCTH. DTa OIIIMS MPUMEHUMA TOJIBKO K KOJIMYECTBEHHBIM MOJISIM (YHCIIOBOI
JAAIa3oH).

54 vim moennposanust IBM SPSS Modeler 17



*  MuHHMAJIbHOE CTAHJAPTHOE OTKJIOHEHHe., DKPAHUPYET MOJIs, 1JI1 KOTOPBIX CPEAHEKBAAPATHYHBIC OTKJIOHCHUS HE
6OJ'[I)IHC 3aJaHHOT O MI/IHI/IMyMa. 3Ta Oonuus HpI/IMeHI/IMa TOJIBKO K KOJIMYCCTBCHHBIM ITOJIAM (‘II/ICJ’IOBOﬁ
JIAArna3oH).

3anucu ¢ nponyieHHbIMA JAHHBIMH. 3aMUCH WM HAOJIIOACHUS Y KOTOPBIX OTCYTCTBYIOT 3HAUSHMS TSI 11OJIS
HA3HAYCHUSI UJIH JIJIs1 BCEX BXOJHBIX MOJICH, aBTOMATHYCCKU MCKITFOYAOTCS U3 BCEX BBIYHCIICHUIT, UCIIOIB3YEMBIX JJIS
pPaHXHPOBAHUS.

Onuumn BbIGOpa BO3MOMHOCTEMN

BKnalea OHHI/II/I IMMO3BOJIACT 3a1aTh 3HAYCHUSA MTAapaMETPOB IO YMOJITYAHUTIO JIJI BbI60pa NJIN UCKJIFOUYCHU A BXOJHBIX
HOJIeH B CJIenKe MoJies. 3aTeM MO/IEIb MOXKHO JOOABUTH B TOTOK /IS BEIOOpA MoHAOOPA MOJIeH, KOTOpbIe OYAyT
HUCIIOJI30BATHCA IPpU ﬂaﬂbHeﬁIﬂeM IIOCTPOCHUU MOJCIIN. KpOMe TOT'O, 5TU 3HAYCHUSA MOXHO NIEPEONPEACIUTD,
BBIOpAB JIONOJIHATEILHBIE [T0JIS MJIM OTMEHUB BHIOOP TAKOBBIX B Opay3epe MojieJieil oJie TeHePUPOBAHUS MOICIIH.
OpHAaKO 3HAYCHHUS TAPAMETPOB IO YMOJIYAHHUIO JIEJIAI0T BO3MOKHBIM IIPUMEHEHHUE CJITIKa MOEIH 0e3
JIOTIOJTHATEIIbHBIX U3MEHEHUIA, YTO MOXKET OKa3aThCsl OCOOCHHO IMOJIE3HBIM JIJIs1 pAOOTHI CO CLEHAPHSIMU.

JlonoTHUTETbHYIO HHPOPMAIIUIO CMOTPHUTE B pa3ﬂene|“Pe3ynLTaTLI MOJIeJIH BHIGOPA BO3MOXKHOCTEH” Ha cTp. 56|

JloCTynHBI cIieTyroIre napaMeTphl:

Bcee PaHKMPOBAHHBIC MOJIsI. Bb161/1paeT T10JI1 Ha OCHOBC UX PAHXUPOBAHUSA KAK 6ANCHLLX, IIOTPAHUUHBLX UJIA
MAAOBANCHBLX. HJ'IFI KaXXa0ro paHra MOXHO OTPEAAKTUPOBATHL METKY, a4 TAKXKE 3HAYCHUS OTCECUCHU I, [IPU IOMOLIIN
KOTOPBIX 6y}_'[yT Ha3zHavaTbCAd 3allMCU OJIsd TOI'O UJIM MHOT'O paHra.

MaxkcumaJibHoe 4icJI0 1oJieil. BoioupaeT 7 BepXHUX 1MOJIeil Ha OCHOBE BaXKHOCTH.
Ba:KHOCTD 00JIbIIIe YeM. BrIOMpaeT Bce MoJIsl ¢ BaXXHOCTBIO OOJIbINEe YKa3aHHOTO 3HAYCHUSI.
[Tosie Ha3HAYEHUS BCEr]a COXPAHSIETCSI, HE3aBUCHUMO OT BapHaHTa BbIOODA.

Onuuu paHXuPOBAHMS BAXKHOCTH

Bce KaTeropuaJibHbIC. Korna BC€ BXOIHBIC ITOJIS U ITOJIA HA3HAYCHU S KAaTCrOpUaJIbHbIC, BAXKHOCTHb MOXHO
PAaHXHUPOBATH HA OCHOBE o060ro u3 YCTBIPEX MoxazaTeJei:

* Xn-kBaapar IInpcona. [TpoBepseT He3aBUCUMOCTD MOJIel (BXOIHBIX U HA3HAYEHUS) Oe3 0003HAUCHUS CUIIbI UJIH
HaIpaBJIeHUs JIF000i1 CylecTByoIIel B3aMOCBSI3H.

*  Xu-KBaJIpaT OTHOLIEHHsI NPaBI0ON000sl. AHATIOTUYHO XH-KBaJpaT [Tupcona, HO MpoBepsIeTCs TAaKKe
HE3aBUCUMOCTb MEX/Ty MOJISIMU Ha3HAYSHUS U BXOJHBIMHU.

* V Kpamepa. [Toka3aTesb CBsI3U, OCHOBAHHBIN HA CTATUCTUKE XU-KBaapaT [lupcona. 3uaueHus uaMeHstorces ot 0
(uet cBs3m) 1m0 1 (aOGCOTIOTHAS CBSI3B).

M .JIHMG)IZI. IToxa3zartemnn CBSI3HU, 0T06pa>1<a}om1/1171 IpOoNnOPHUOHAJIBHOEC COKPAIIICHUEC OlHI/I6KI/I, Korga nepeMeEHHast
HCIOJIB3YCTCH OJIA MPEACKA3aHUA 3HAUYCHU A HA3HAYCHU . 3nauenue 1 O3HA4Yac€T, YTO BXOJAHOC I10JIE N€AJIbHO
NPpCACKA3bIBACT MOJIC HA3HAYCHU A, 4 3HAYCHUC 0 - 410 BXOJ/IHOE T10JI€ HE JACT HUKAKOMN I/IH(i)OpMaI.lI/II/I O IIOJIE
Ha3HAUYCHMUS.

HexoTtopble kaTeropuaibhbie. Korma HeKOTOpbIE, HO HE BCE, MOJIs KATErOPUAJIbHBIC U [10JIC HA3HAYCHUS TAKKE
KaTeropuajibHOE, BAXKHOCTh MOKHO PAHXHPOBATH Ha OCHOBE XU-KBaApaT [IupcoHa MM OTHOIICHUS
npasaonogobust. (V Kpamepa u J1ssM0/1a HEAOCTYIHBI, €CJIM HE BCE BXOHBIE TOJISI KATErOPHUAJILHBIE).

KaTeropnaﬂbHue H KOJIMYEeCTBECHHbIC MOJIA. HpI/I PAaHXUPOBAHUU KAaTCTrOPUAJIBHBIX BXOIHBIX noJien Ajst

KOJIMYECTBCHHOI'O ITOJIAA HA3HAUCHU S UJIU HaO60pOT (OZ[HI/I WA JpYyIrue€ KaTeropuajibHbIE, HO HE OHHOBpGMCHHO),
HCIOJIB3YCTCA F-cratucruka.
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O06a ko/myecTBeHHble. [1pyn paHXUPOBAHUY KOJIMYECTBEHHBIX BXOIHBIX MOJIEH IS KOJIMYECTBEHHBIX MOJICH
HA3HAYEHUS UCTOJIb3YETCs -CTATUCTUKA HA OCHOBAHUU KOPPEJSIIMOHHOTO K03 punmeHTa.

Cnenku moaenen Bbibopa BO3MOMHOCTEN

Crenku Mojesieit BbI0opa BO3MOKHOCTEH BBIBOASAT BAXHOCTh KAXOTO BXOAHOTO MOJISI 1JISI BBIOPAHHOTO MOJIs
HA3HAYEHUS [0 PAHXXKUPOBAHUIO, BLIIOJHEHHOMY Y3JIOM BbIOOpA BO3MOXKHOCTEN. [lepeuncsitoTest TakxKe U oJis,
SKPAaHUPOBAHHEIC 10 PAHXUPOBAHUs. J{OMOTHATEIHHYIO HHPOPMAIIMIO CMOTPHTE B pa3esie| V3er Beroopal

2L

|B03MO)KHOCTGI/I Ha CTP. 53|.

ITpu 3amycke MOTOKA, COAEPIKAIIIETO CJEMOK MOJIEJN BEIOOPpA BO3MOXXHOCTENH MO/IEIb JEUCTBYET Kak (GHIIbTD,
COXPaHSIOMNI TOJILKO BEIOPAHHBIE BXOIHBIE MOJIS, KAK 3TO 0003HAUCHO IPHU TEKYIIIEM BHIOOPE Ha BKJIagke Moieb.
Hanpumep, MoXHO BBIOPATh BCE MOJIS, PAHXKUPOBAHHBIE KAK BaXKHbIE (O/IHA U3 OMIUI MO YMOJYAHUIO), UITH
BpPYYHYIO BBIOpATh MOAMHOXKECTBO MoJIelt Ha BkiIaake Mopesns. [Tosie Ha3HAUeHNS TaKkKe COXPAHSAETCsl, HE3aBUCHMO
OT BapuaHTa BbIOOpa. Bee ocTasibHbIE 0JIS UCKITIOYAIOTCS.

(DI/I.]'IprOBaHI/Ie OCHOBAHO TOJIBKO Ha UMCHHU IIOJIA; HAIPpUMED, €CJIA BLI6paHI:I BXOIHBIC IOJIA 603pAcCT U 40X0A,
6yH6T COXPaHCHO Jmoboe II0JIE, Y KOTOPOTI'O OJHO U3 3TUX UMCH. Ora MOJCJIb HE U3MCHSACT PAHXUPOBAHUS noJiei Ha
OCHOBAHHUM HOBBIX JAHHBIX; OHA IIPOCTO (bl/I.HpryeT I10JIA 11O BbI6paHHBIM HUMCHaM. HOSTOMy HYXHO C
OCTOPOXHOCTBIO MPUMECHATH 3TY MOICJIb K HOBBIM UJIM U3BMCHCHHBIM JaHHBIM. HpI/I COMHCHUAX PEKOMECHIAYETCA
MMOBTOPHO CICHEPUPOBATH MOJCIIb.

Pe3y.l1bTaTbl MmoAaenun Bbl60pa BO3MOMXHOCTEMN

Ha BKJIaJJKE MOHGJ’H) CJICIIKa MO ICJIn Bbl60p BO3MOXHOCTEH PpaHr U BAXXHOCTb AJIS BCEX BXOJHBIX MoJjieit BEIBOASITCS
Ha BCpXHGﬁ MaHCJIU, U 3TO IMO3BOJISACT BaM BbI6paTL IOJIA OJ14 (bl/IJ'II)TpOBaHI/IH, HCIOJIB3YS NEPEKIIFOYATEIIA B JICBOM
CTOJ'I6I.I€. HpI/I 3allyCKE MOTOKA COXPAHAROTCA TOJIBKO BLI6paHHbIC IOJIsA; OCTAJIBHBIC ITOJIA OT6paCLIBaIOTC$I.
BapI/IaHTLI BbI60pa 110 YMOJIMaHHUIO OCHOBAHBI HA ONIUAX, 3a JaHHBIX OJIS Y3JIa IIOCTPOCHU A MO/JICJIN, HO BBl MOXCETC
BbI6paTL JOIIOJIHUTCIIBHBIC ITOJIA MJIM OTMCHUTDH UX BbI60p HY>XXHBIM BaM 06pa30M.

Ha HrxHel naHe M NepevyrcIsioTCs BXOIHbIE TOJIS, HCKJIFOUCHHBIC I3 PAHKUPOBAHMS U3-3a IPOICHTHOM 1071
3HAYCHUI OTCYTCTBUS MJIU 11O IPYTOMY KPUTEPHIO, 3aJaHHOMY Ha y3Jie Mmoaenuposanus. Kak u g
PaHXHUPOBAHHBIX MOJIEH, BBl MOXKETE BbIOpPATh BKJIIOUYEHHE MJIM OTOPAChIBAHUS 3TUX MOJIEH, HCIOJIb3YsI
TePeKJIF0YATEN B JIEBOM CTOJIONE. JIOMOTHITEIbHYI0 HHDOPMAIIHIO CMOTpHUTE B paszese [ TlapaMeTpsl Moeseil
[BEIGOPa BO3MOKHOCTEI” Ha CTP. 54

* UT00BI OTCOPTUPOBATH CIUCOK MO CTOJIONY paHTa, UMEHH MOJIs, BAXKHOCTH MJIM HHOMY APYTOMY U3 BBIBOJUMBIX
CTOJIONOB, IIEJIKHUTE IO ero 3arojoBKy. Mim ncnoss3yiiTe naHesIb HHCTPYMEHTOB, BEIOEPUTE HYKHBIH 3JIeMEHT
u3 cnucka CopTUpOBaTh MO U C HOMOIIBIO KHOMOK CO CTPEJIKAMU BBEPX-BHU3 U3MEHUTE HANIPABJICHHUE
COPTUPOBKH.

e [Ipu momomm naHe M UHCTPYMEHTOB MOKHO BKJIFOUMTH UJIM BBIKJIFOUUTD BCE MOJISI U OTKPBITH IMAJIOTOBOE OKHO
Bx1rounTh 10151, TJIe MOXKHO OTOOPATH HOJIS 110 PAHTY WJIM BAXXHOCTH. PacliupuTh BHIOOP MOXKHO, YACPKUBAS
wiapuia Shift miu Ctrl mpu 1mesuke Mo moJisiM, a ¢ TOMOIIBEO KJIABUIIK Ta0yJISIIIAU MOKHO BKJIFOYATh U
BBIKJIFOYATD I'PYIIY BRIOPAHHBIX MOJIeH. [JoNOoHITEIbHY0 HHOOPMALIAIO CMOTPUTE B pa3ieiie |“BLI60p noJiei nol

* B nosicienuu noj Tabsmieii BEIBOASTCS 3HAYEHUSI TOPOTOB JIJIs1 PAHXUPOBAHUS BXOJAHBIX MOJIEH KaK BaXKHBIX,
MOTPAHNYHBIX MJIM MaJIOBXKHBIX. DTH 3HAUYCHHMS 33JIAF0TCS B PEXKUME MOJICIMPOBAHUS. []OMOHUTEIBHYIO
nHPOPMAIMIO CMOTPHTE B pasee f‘Onum/I BBIOOPA BO3MOXKHOCTEH” Ha CTp. 55|.

Bbi6op noneit No BaXHOCTH

[pu ckOpUHIe JAHHBIX C UCIOJIb30BAHUEM ClIeKa MOJied BEIOOP BO3MOXKHOCTE Oy/IyT COXpaHEHbI BCE MOJIS,
BbIOpaHHbIE U3 CIHCKA PAHXUPOBAHHBIX HJIM SKPAHUPOBAHHBIX MOJIEH, OTMEUEHHBIX MEPEKIFOYATEISIME B JIEBOM
croJibne. OctasbHble Mot OyayT oTOpoIeHbl. YTOOBI M3MEHUTH BEIOOD, MOYKHO UCIOJIb30BATh NAaHEIh
HHCTPYMEHTOB [IJIs1 JOCTYIIA K AMAJIOrOBOMY 1OJIt0 [1poBepUTh MOJIS, T/Ie MOKHO BBIOPATD MOJISI IO PAHTY HJIH
BaXXHOCTH.
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Bce mapkupoBaHHble 10.15l. BeIOupaeT Bee 1oJ1s1, OTMEUEHHBIE KaK Ba)KHbIE, IIOTPAHIMYHBIE MJI HE BaXKHBIC.
MaxkcnmasibHoe YHeJIo noJeil. [103BosseT BEIOPATh # MEePBBIX NMOJIeH HA OCHOBAHUU BAaXKHOCTH.

BAKHOCTDb 00JIbLIe YeM. BbiOupaeT Bce MoJIs ¢ BAXKHOCTBIO OOJIbIIE YKA3aHHOTO TOPOTa.

FeHepupoBaHue dGuUnbTpa U3 Moaenu Bbibopa BO3MOMHOCTEMN

Ha ocHoBaHuM pe3yJIbTaTOB MOJie M BEIOOP BO3MOKHOCTE BB MOXKETE UCIOJIH30BATH INAJIOTOBOE OKHO
T'enepupoBaTh GUILTP U3 BO3MOXKXHOCTH, YTOOBI CTEHEPUPOBATH OJIMH UJIM HECKOJILKO y3JI0B PUILTP, KOTOPhIE
BKJIFOYAIOT WJIM MCKJIFOYAIOT IOAMHOXECTBA I10JIEl HA OCHOBAHUHU Ba)KHOCTH OTHOCUTEJILHO 3aJaHHOTO MOJIS
Ha3HAYEHUS. XOTS caM CJIETIOK MOJIEJIM MOXHO MCIOJIb30BaATh Kak (PUIbTp, TaHHAS OMIHS 0OecrneunBaeT THOKOCTh B
9KCHEPUMEHTUPOBAHUY C PA3JIMYHBIMU MOAMHOXECTBAMM IOJIel 0e3 KoNMupoBaHus WK u3MeHeHust mozesu. [Tose
HA3HAYCHUS BCETa COXPAHSETCS (PHIIbTPOM HE3aBHCUMO OT BHIOOPA €r0 BKJIFOUCHMUSI UJTH UCKITFOUCHUSI.

BII0YHTB/HCKII0OYHTD. BbI MOXeTe BbI6paTb BKJIFOUYCHUE UJIM UCKJIFOUYCHUC HOHCfI, HanpuMep, BKIIFOUYUTD IIE€PBLIC B
crrcke 10 moJiei niIm UCKJIIOYUTh BCe IOJIsA, OTMECUCHHBIC KaK HC BAXXHBIC.

Boi6pannbie noJist. BKIrowaeT nim HCKIIFOYAET BCe MOJIsI, BRIOpAaHHBIE B HACTOSINEE BpeMs B TaOJIHIIe.
Bce oTMeuennbie noJisi. BeiOupaeT Bce moJis, TOMeueHHbIE KaK BayKHbIE, TIOTPAHUYHbIE UJIA HE BaXKHBIE.
MaxkcuMasibHoe YucIIo noJieil. [1o3BoJisieT BBIOpATh HepBbIe 71 TI0JIeH B CIUCKE HA OCHOBAHUM BaKHOCTH.

Ba:KHOCTDH 00JIbIIIE YeM. BI:I6I/Ipa€T BCC IIOJIA C BA)KHOCTBIO, 0oJIbIIIE 3aJaHHOT' O Imopora.

Y3en BbiABNIeHNUA aHOManNun

Mopenu BBISBIICHUST aHOMAJIAIT CITyKaT I OOHAPYKEHHS BHIOPOCOB, HEOOBIYHBIX HAOJIFOICHAH B TaHHBIX. B
OTJIMYNH OT APYTUX METOAOB MOICIIMPOBAHNS, 3aIIUCHIBAIOIINX ITPaBUIa KACATEIbHO HEOOBITHBIX HAOIFOACHUH,
MO/IEJIU BBISIBJICHUSI aHOMAJINH 3aMHMChIBAIOT HHOPMAIUIO O YePTaX HOPMAJIHHOTO TOBEIEHUS. DTO TaeT
BO3MOHOCTb HAXOJUTh JaXKe TaKue BLIOPOCHI, KOTOPBIE HE OTBEYAIOT U3BECTHBIM CXeMaM, U 3TO OCOOEHHO
MOJIE3HO B TAKUX 00JIACTSX, KAK BBISIBJICHUE MOIICHHUYECTBA, IJI€ IIOCTOSIHHO MOSIBJISIFOTCS] HOBBIE CXEMBI.
BrisiBiienue anomMasuii - HEKOHTPOJIUPYEMBI METO/, TO €CTh JJIsl Hero He TpedyeTcst Habop 00yvaroOIIUX IAHHBIX C
HM3BECTHBIMU CITy4asiMA MOIIICHHIMYECTBA B KAYECTBE OTIIPABHON TOYKHU.

B oTymuny OT TpaAUIMOHHBIX METOIOB IIONUCKA BHIOPOCOB, I'Ie OOBIYHO OTCIJICKUBAECTCS BCETO JINIIb OHA MJIN JIBE
MIEPEMEHHBIX B OJJHOM IIPOCMOTPE, METO/I BBISIBJICHUSI aHOMAJINI CIIOCOOEH MCCIIEA0BATH OOJIBIIIOE YHCIIO TOJIEH,
BBISIBJISISL KJIACTEPBI MJIM PABHONIPABHBIE I'PYIINIBI, B KOTOPBIE MONAAAI0T CXOJHbIE 3aMUCH. 3aTE€M, YTOOBI BBISIBUTD
BO3MO>KHbIE AHOMAJINHU, KAXKIYIO 3aIMCh CPABHUBAIOT C IPYTUMMU 3ANUCSIMU TOH € paBHONPABHOM rpynnsl. Yem
JlaJIbllle OTCTOUT HAOJIFOIeHIE OT HOPMAJILHOTO LIEHTPA, TEM BEpOsITHEE, UYTO 3TO HEOObIUHBIN cityyail. Hanpumep,
AJITOPUTM MOJXKET Pa3JIOKUTh 3AIMCH 110 TPEM KJIaCTepaM M 3aTeM HOMETUTH (JIaroM Te 3alMKCH, KOTOpbIe
0Ka3aJIuCh J1aJIEKU OT LIEHTPOB KJIACTEPOB.

Kax1oif 3anmcu npucBanBaeTcsl HHACKC aHOMAJIbHOCTH, PABHBIM OTHOIIEHHUIO ITOKA3aTeJ sl OTKJIOHEHNUS OT I'PYIIIbI K
CpeHEMY 3THX ITOKa3aTeJlel I0 JTaHHOMY KJ1acTepy. Uem OoJIbIle 3TOT MHAEKC, TeM OO0JIbIle OTKJIOHEHHUE 110
CpaBHEHHMIO cO cpeHUM. [Ipn OOBIYHBIX 0OCTOSTEILCTBAX HAOIIIOIEHHUS C MHAEGKCOM aHOMAJIbHOCTH MEHbIIE | 1a u
BIUIOTH /10 1,5 HE cJIeyeT CUNTATh AHOMAJIUSIMU, IIOCKOJIBKY MX OTKJIOHEHHE OJIM3KO K CPeTHEMY UJIX JINIIb
HeMHOTUM OoJtbIe cpeiHero. O1Hako HAOIIOACHNUS, Y KOTOPBIX 3TOT WHAEKC MPEBBIIIACT 2, MOKHO CUINTATH
OCHOBATEJIbHBIMU KaHAUJATAMHU B AHOMAJINH, TIOCKOJIbKY MX OTKJIOHEHHME KaK MUHUMYM BJBOE IPEBBIIIAET CPeIHEe.

BelisiBJieHe aHOMAJH - 3TO HUCCJIEI0BATEIILCKUI MCTOM, Hpe,Z[HaSHa‘IeHHbIﬁ JJIsL 6LICTpOFO BBISIBJICHHST HEOOBIYHBIX
Ha6J'IIOI[€HPIﬁ njm SaHI/ICefI, KOTOPBIC CTAHOBATCA KaHIUJaTaMU OJIs JajbHEHIIero aHaausa. BorsBiisroTes auib
noagoszpureivbrvle Ha AHOMAJIUM CJIy4aH, U IPUCTAJIbHOC UCCIIEAOBAHUE MOXKET TAKOIro poJa cnyqaﬁ INOATBEPAUTH
WJIn HC TIOATBECPAUTD. I[a>1<e €CJIK 3aIIMCh OKa3aJiaChb HOHyCTHMOﬁ, BbI BCC )K€ MOXCETC 3a9KPAHUPOBATDL €€ OT
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OCTaJIbHBIX AaHHBIX IIPU IOCTPOEHUH MozeJeil. Kpome Toro, ecim airopuTM HEOJHOKPATHO BBIIAET JIOXKHBIE
AHOMAJINH, 3TO MOXET yKa3bIBATh HA OIIMOKY MJIM apTedakT B mpolecce coopa JaHHBIX.

OO6paTuTe BHUMaHHE Ha TO, YTO BBISIBJICHUE aHOMAJIMK OOHAPYKUBAeT HEOOBIYHBIE 3AMIUCH WJIM HAOII0 JeHU
MOCPEAICTBOM KJIACTEPHOIO aHAJIN3a, OCHOBAHHOI O Ha Habope moJiel, BHIOPAHHBIX B MOJEIN O€30THOCUTEIBHO K
KaKOMY-JII0O KOHKPETHOMY IOJIIO Ha3HAYEHHsI (3aBUCHMOMY MOJIFO) MJI HIPOBEPKHU, KAKOE OTHOIICHUE UMEIOT 9TH
MOJIS K MOJO03PUTENIbHBIM CTPYKTYpaM, KOTOPBIE BBl IBITAETECH NTPe/icKka3aTh. I10 3TOM NpuYKMHE €CTh CMBICIT
UCIIOJIb30BAThH BBISIBJICHIE AHOMAJINI COBMECTHO ¢ OTOOPOM MOKa3aTesIeil MM MHOM TEXHOJIOTHEl S9KPaHNPOBAHUS
WA PaHXHUpOBaHUs noJeit. Hampumep, npu nomoiy oT60pa nokasaresieit MOKHO ONPEAeSINTh HanOoJiee BaKHbIE
I0JIS IO OTHOILCHUIO K 3aJaHHOMY IOJIFO HA3HAYCHUS, & 3aTEM UCII0JIb30BATh BBISIBJICHIE AHOMAJINH, YTOOBI HAlTH
noJist, HanboJiee HeOOBIYHBIE IO ATUM MOJIAM. (L pyroit moaxo - MOCTPOUTH MOJIEb IePeBa PEIICHU 1 3aTeM
U3YYUTH OMNOOYHO KJIACCU(UITMPOBAHHBIE 3aNIUCH KaK IOTeHIMaJIbHbIe aHoMami. Ho Takoif MeTon OyneT TpyaHO
BOCIPOM3BECTH UJIM aBTOMATU3UPOBATH B OOJIBIINX MacIITabax.)

IMpamep. [1pu npoBepke TPaHTOB Ha Pa3BUTHE CEIHCKOTO XO3sHUCTBA HA BO3MOXKHBIC CITy4ad MOIIICHHUYECTBA
00HapyXeHHEe aHOMAJIIIf TOMOTAeT BEIIBUTH OTKJIOHEHUSI OT HOPMBI, BBIACIISISI aHOMAaJIbHBIC 3AIICH, TPEOYIOIINe
JasbHeimero ucciaeqoBanms. OcoOeHHBIN HHTEPEC MPEICTABIIAIOT 3asBKA Ha TPAHTHI, B KOTOPBIX 3aIPAIInBACTCS
Hecopa3MepHO OoJIbInas (WM CIMIIKOM MaJIeHbKasl) CyMMa 7T pepMBbl YKa3aHHOTO THIIA U pa3Mepa.

Tpe6oBaunnsi. OTHO UITM HECKOJIBKO BXOJHBIX MoJieil. OOpaTuTe BHUMAaHKE HA TO, YTO B KAYECTBE BXO/IHBIX MOJIEH
MOTYT UCIOJIB30BATHCS TOJIBKO MOJIS, JIs1 KOTOPBIX 3a/1aHa poJib BX0/IHOe Ipy MOMOIIH y3J1a UCTOYHUKA UJTH THIIA.
ITons nasnavenus (3agana posr Haznavenue i Q0e) urHopupyroTcs.

JlocrouncTBa. OT™Meuas HAOJIIOACHHUSI, KOTOPbIE He COOTBETCTBYIOT U3BECTHOMY HAOOPY NMpaBuJl, B
MIPOTHUBOIOJIOKHOCTD T€M, KOTOPBIE COOTBETCTBYIOT 3TOMY Ha0OPY, MOEIN BBISIBJICHIS aHOMAJIIIA MOTYT
UACHTU(DUIIPOBATH HEOOBIYHBIC HAOFOACHNS, TAXKe CIIM UX HEOOBITHOCTD HE YKJIAIBIBACTCS B PAHEE BHISBIICHHBIC
3aKOHOMEPHOCTH. [1py NCHOJIb30BAHUY B COYETAHNUH C BEIOOPOM (DYHKIHUIT BHISIBJIICHIE AHOMAJINIT TO3BOJIIET
MIPOBEPATH OOJIBIIIE OOBEMBI JAHHBIX JIJIS CPABHATEIILHO OBICTPOTO OOHAPYKEHUS 3aINCEH, TPEICTABIISIIONINX
HanOOJILIIINT MHTEPEC.

Onuuu moaenen BbiIABJIEHUA aHOMaNumn

Umsa MO/Jde/IH MoxHO CI€HEpUPOBATH UM MOJCIIN ABTOMATUYCCKH HAa OCHOBE ITOJISI HA3HAYCHU S UJIX I1OJIsA 1D (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3a)1aHo) 60 3a1aThb IMOJIb30BATECJIBCKOEC UMHA.

OnpeaeauTh 3Ha4YeHHE OTCEYEeHHUs /1Sl AHOMAJIHHA HA OCHOBE. 3a71aeT METO/I, MICTIOJIb3yEMBIil 1T OTIpeIeIICHUS
3HAYCHUS OTCEUCHHS, IPH KOTOPOM CJIeyeT OTMEYaTh aHOMAJIMH. [JOCTYIHBI CIIeTyFOIIHe TapaMeTPhI:

*  MuHIMAJIbHBII YPOBECHb HHICKCA AaHOMAJIbHOCTH. 3az[aeT MHUHUMAJIbHOC IOPOIrOBOC 3HAUYCHUE JIsI OTMCTKH
aHOMaJIUH. By,[[yT OTMCUYCHBI 3alliCH, OTBCYAOIIXUEC 3TOMY ITOPOTY WJIM ITPEBBIIIAOIINEC €I'0.

° HpOIIeHT HaHOoJIee AaHOMAJIbHBIX 3amuceii B JAHHBIX Oﬁy‘leﬂl/lﬂ. ABTOMAaTHYECKHU YCTaHaBJIMBACT NOPOI HA YPOBHE,
Ipu KOTOPOM OTMEYACTCA 3a/IAaHHBIN MIPOLCHT 3aInceil B 06yqa}0mux JaHHBbIX. HOJ’Iy‘IeHHbIﬁ B PE3yJIbTATE NOPOT
OTCCUCHUS BKJIFOYACTCA B MOJCJIb B KAUY€CTBE MapaMeTpa. O6paTI/ITC BHUMAaHUEC HA TO, YTO 2Ta OIIIUA OIPCOACIIACT,
KaK 3a4acTCsd [IOPOroBOC 3HAYCHUC, a He (baKTI/I‘leCKI/Iﬁ IIpOLCHT 33HHC€I71, OTME€YAaCMBIX IIPpHU CKOPHUHIEC.
dakTHuecKkue PE3YyJIbTAThbl CKOPHUHT'a MOTYT OBITh PAa3JIMYHBIMHA B 3aBUCUMOCTH OT JAHHBIX.

* Yuco Hanbojiee aHOMAJILHBIX 3anucei B JAHHBIX oﬁyqemm. ABTOMATHYECKU YCTaHaBJIMBACT MOPOT HA YPOBHE,
IIpU KOTOPOM OTMEUACTCA 3aJdaHHOC YUCIIO 3amnucei B O6y‘—IaIOHII/IX JaHHBbIX. HOJ’Iy‘ICHHLIﬁ B pe3yJIbTAaTC NOPOr
BKJIFOYACTCA B MOJCJIb B KAUCCTBC MapaMeTpa. O6paTI/ITC BHUMAaHUEC Ha TO, YTO 3Ta OIIUA OIIPCACIIACT, KaK
3a44aC€TCA NOPOroBOC 3HAYCHHUE, A He KOHKPETHOC YHUCJIO 33HI/ICCI7I, OTMCYACMBIX ITPpXU CKOPUHTIA. dakTuueckue
PE3yJabTAThl CKOPpUHI'dA MOTYT OBITH Pa3JIMYHBIMHA B 3dBUCMUMOCTH OT JAaHHBIX.

IIpumeuanue: He3aBUCHMO OT TOTO, KaK OLPENeJIeTCS 3HAUCHUE OTCEUCHNSI, OHO HE BJIMSIET HA UCXOAHOE 3HAYCHUE
MHJEKCa aHOMAJIbHOCTH, BBIBOAUMOE IS Kax1oi 3arucu. OHO IPOCTO 3a4aeT HOPOT, IPH KOTOPOM 3aIUCh
OTMEYAIOTCsl KaK aHOMAJIbHBIE ITPH OLIEHKE MJI CKOPUHIe Mozesii. Eciii B gasbHeieM Bbl 3aX0THTE IPOBEPUTD
OoJiblliee UM MEHbIIIee KOJIMUECTBO 3AIUCEH, BOCIOJIb3YHTECh y3JI0M BrIOpaTh muist onpenesieHus nogHadopa
3anuceil o 3HaveHuro unjaekca anomaibuoct ($0-AnomalyIndex > X).
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Yuc1o noJieli aHoMamii K oT4eTy. 3a7aeT YUCIIO BHIBOJUMBIX B OTUYETE MOJIeH Kak yka3zaHKe, HOYeMy KOHKpETHAs
3aUCch OTMEUYEHA KaKk aHoMaJibHas. B oTuerte BBIBOJATCA CaMbI€ aHOMAJIbHBIC I10JIA, TO €CTh JEMOHCTPUPYIOIIUE
HaubOJIbINee OTKJIOHEHHE OT HOPMAJILHOTO 3HAYCHHUSI TIOJISI TS KJIACTEPa, KOTOPOMY HA3HAYCHA 3ATUCh.

JononHutenbHble OoNUUKN BbiIABIIEHUA aHOManNumn

YT00bI 3a4aThb OIIOWMA OJIA HNPOITYIICHHBIX 3HAYEHUH U ApYyrue napaMeTpbl, BKIIFOUYUTC PEXKUM ZlOﬂOJIHl/lTeJIbHO Ha
BKJIaJIK€ ]_—[OHOJ'IHI/ITGJ'ILHO.

ITonpaBouHblii KO3 GuIMEHT. 3HaUCHNE, HCTIOIb3yeMOE I OATAHCHPOBAHNS OTHOCUTEILHOTO BECA, IPUCBOCHHOTO
HEMPEPHIBHBIM (YHCIIOBOH THMANA30H) M KATETOPHUAIBHBIM IIOJISIM IIPH BBIYUCIICHUH PACCTOSHUSA. UeM BBIIIE 3TO
3HAYCHNE, TEM CHJIbHEE BJIMSHUE HETIPEPHIBHBIX MOJIEHl. DTO 3HAUCHUE TOJDKHO OBITH HEHYJICBBIM.

ABTOMATHYECKH BBHIYACJATH YHC]I0 PABHONPABHBLIX rpynn. OOHApYKEHUEe aHOMAJIUI MOXKET UCHOJIb30BATHCS [JIs
OBICTPOTO aHAJ3a OOJIBIIOTO KOJMYECTBA BO3MOXKHBIX PEIICHUI M0 BRIOOPY ONTUMAJIBHOTO YHCIIA PABHOIIPABHBIX
CPYII JJIst O0YYAIOIIMX JAHHBIX. [IMana30H pelieHnit MOXHO PACIIUPUTD UJIH CYy3UTh, 3a/1aB MUHUMAJIbHOE U
MaKCUMAJIbHOE YHCJIO PABHOMPABHBIX IpyIil. [1pu OOJIbININX 3HAYCHUSIX CHCTEMA CMOXKET UCCIIEIOBATh OoJiee
LIMPOKHIA IMATA30H BOZMOXKHBIX PEIICHHUH, OJTHAKO 32 3TO MPUIETCS PACIIIAYUBATHCS BO3PACTAHINEM BPEMEHH
00paboTKH.

3aaaTh 4Kc/I0 paBHONPABHBIX rpymn. Ecii BBl 3HAaeTE, CKOJIBKO KJIACTEPOB HYKHO BKJIFOUUTH B MOJEJIb, BEIOEpUTE
3Ty OMILUIO U BBEAUTE YUCJIO PABHOIPABHBIX IPyHIl. BeIOOP 3TOM ONIUU OOBIMHO NPUBOIUT K MOBBIILICHUIO
[IPOU3BOAUTEIILHOCTH.

VpoBenb 1 koG puuenT myma. DTH NapaMeTpbl ONPEAeISIOT, KAk 00padaThIBAIOTCS BHIOPOCH BO BpeMst
JIBYX3TAIHOH Kiactepm3anuu. Ha mepBoif cTaanm qepeBo CBONCTB KJIACTEPOB HCIOJIB3YETCS IS CKATHS JAHHBIX C
OUYCHH OOJIBIIIIM KOJIMYECTBOM OTACIIBHBIX 3AMMICEH 10 MPUEMJIEMOT0 YHCIa KJIACTEPOB. DTO IEPEBO CTPOUTCS HA
OCHOBE Mep CXOJICTBA, M KOTJa Ha y3JIe IepeBa CKAIJIMBACTCS CIMIIKOM MHOTO 3aIHCei, OH PaCIIeIUIIeTCs] Ha
JlouepHUe y3Jibl. Ha BTOpoM aTarme Ha TEpMUHAJIBHBIX y3JIaX JepeBa CBOWCTB KJacTepa HAUMHAETCS UepapXuieckast
Kkinactepusanus. O6paboTka MyMOB BKJIIOUEHA HA IEPBOM MPOXO/E MO TAHHBIM U BBIKJIFOUYEHA HA BTOPOM MPOXOJIE.
Habsmronenust B kjactepe 1yMoB TOCIIE IEPBOTO MPOXO0/Ia MO TAHHBIM HA3HAYAOTCSI OOBIYHBIM KJIaCTepaM BO
BTOPOM IPOXOJIE.

* VYpoBenb myma. Ykaxute 3Hauenue ot 0 7o 0,5. DTOT mapaMeTp NpUMEHNM, TOJIBKO €CJI JePEBO CBOUCTB
KJIACTEPOB 3aIOJIHACTCS Ha (ha3e pocTa, TO €CTh OHO HE MOKET OOJIbIIe MPUHIMATH HAOJIIOACHNS B
TepPMUHAJIBHBIN y3€J1 U HUKaKOH TepMHUHAJIBHBIN y3€JI He MOXET OBITh PACIIEIJICH.

Ecim epeBo CBONCTB KJIACTEPOB 3aI0JIHEHO U JIs yPOBHS IIyma 3aaHo 3Ha4yeHne 0, mopor OyaeT yBeJInieH
JIepeBo OyAeT nepecTpOeHO Mo BceM HaOJroaeHusIM. [1ociie OKOHYATEIbHOTO pa30nueHns Ha KJIaCTephl, 3HAYCHMUS,
KOTOpPBIE HE MOTYT OBITH MIPUIICAHBI K KJIacTepaM, IIOMeUYaroTcs Kak BIOpockl. KiacTepy BEIOpOCOB aeTcs
UACHTUUKAIMOHHBIN HoMep —1. KitacTep BBIOPOCOB HE BKJIIOUECH B YUCJIO KJIACTEPOB, TO €CTh €CJIM 3a4aTh 1
KJIACTEPOB U 00pabOTKy IIIyMa, aJITOPUTM BBIJACT /7 M OJIUH KJIacTep lryma. Ha nmpakTuke yBeJnueHue 3Toro
3HAYCHUS JAeT aJIrOPUTMY OO0JIbIlle CBOOOIbI, YTOOBI IOMECTUTh HEOOBIYHBIE 3AIMCH B JIEPEBO, a HE IPUCBAUBATH
UX OTAEJIbHOMY KJIaCTePY BBIOPOCOB.

Ecnm gepeBo CBOICTB KJIacTEpPOB 3AMOJHACTCS B yPOBEHD LTyma OoJbiie 0, 3To JepeBo OyneT NepecTpoeHO Mocie
MMOMEIIICHUS TAHHBIX U3 PAa3PEIKCHHBIX TEPMHUHAJIbHBIX 3JICMCHTOB B X COOCTBCHHBIM TEPMUHAJIbHBIN 3JIEMEHT
myma. TepMUHaIbHBIN 3JIEMEHT CUUTACTCS Pa3PEKCHHBIM, €CJIM OTHOIICHUE YKCIIa HAOJIFOICHUN B TAKOM
3JIEMEHTE K YHCITy HaOJIFOICHUI B caMOM OOJIBIIIOM 3JIEMEHTE MEHBIIE ypOBHs IryMa. [Tocie Toro, kak IepeBo
MIOCTPOCHO, BBIOPOCHI OyTyT MOMEIIIEHBI B IepeBo cBoicTB KitactepoB (CK), ecm 3T0 BO3MOXHO. B mpoTuBHOM
CJIydae BRIOPOCHI OTOPACKIBAIOTCS JJIST BTOPOU (has3hl KIIaCTepU3AIIHH.

* Koaddumment myma. Onpeaesisier 4acTb NAMSTH, BbIJIEJICHHOHR 1151 KOMIIOHEHTA, KOTOPBI 10JKEeH
HCIIOJIb30BaThCs 1Ist Oydepu3anuu myma. Bo3amoxabie 3HaueHus: ot 0 mo 0,5. Ecym BKITFOYCHUE TAaHHOTO
HAOJIIO/ICHNS] B TEPMUHAJIBHBIN 3JIEMEHT JIepeBa JACT MJIOTHOCTh, MEHBIIYIO TOPOTOBOI'O 3HAYCHHUS,
TePMUHAJILHBIN 3JIEMEHT He paciieruisieTcsl. ECi MIOTHOCTD MPEBBIIIAeT MOPOT, TEPMUHAJILHBIN 3JIEMEHT OYyIeT
pAacIlieTUieH, U B JIEpeBe CBOMCTB KJIACTEPOB MOSBUTCS HOBBINM MaJIeHbKUHN KJIacTep. Ha nmpakTuke yBeJmieHue
9TOr0 MapaMeTpa MOXKET 3aCTaBUTh aJITOPUTM OBICTpee CTPEMUTHCS K O0Jiee MPOCTOMY JIEPEBY.
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3anoJHUTH NpoNyIeHHbIe 3Ha4eHust. [{J1s1 HenmpephIBHBIX MOJIeH 3aMEHSIeT IPOIYLICHHbIC 3HAYCHHSI HA CPEIHUE JJIsI
I1O0JIsI. ﬂJ’[H KaTeropuaJibHbIX roJiei IMIPONYIICHHBIC KATETOPUN O6T)C£[I/IHHI-OTC$[ 1 pacCMaTpUBAOTCA KaK J0IMyCTUMast
KaTeropus. Ecim oTkirounTs OTYy Oonyguro, J'II-O6I)IC 3alucu C MPpOoNnymEeHHbIMU 3HAYCHUAMU 6y)1yT HUCKJIFOYECHBI U3
aHam3a.

Cnenkun moaeneun BbiABIEHUA aHOManun

Crenku Mojielieit BBISIBJICHUSI aHOMAJIHI COAepKAT BCKO MHPOPMAIIUIO, 3aXBAYEHHYIO MO/JIEJIBIO BBISBJICHUS
aHOMAJIMH, a Takke HHPOopMaIHIo 00 0OyYArOITUX JAaHHBIX W IIPOIIECCEe OICHKHU.

ITpu BBIOJIHEHNH TOTOKA, COAEPIKAIIETO CJIETIOK MO/IEJIN BBISBJICHHS] aHOMAJINHA, K HOTOKY JOOaBJISIIOTCS] HOBBIE
HOJISI B COOTBETCTBHH C ONMIUSMHY, BEBIOPAaHHBIMH Ha BKJIaJKe [TapamMeTpsl B CiIenke Mojied. J{OMoIHATEIbHYIO
nHGOPMAIIIO CMOTPHUTE B pa3ieie |“HapaMeTp1)1 MOJeJIEH BbISIBJICHUS aHOManHﬁ”I Hosele umeHa noseit
OCHOBBIBAIOTCS HA HA3BAHUM Mojies ¢ npeduxcoM SO, Kak oKa3aHO B cileayroleil Tadmue.

Tabnuua 6. leHepupoBaHne UMEeHU HOBOro MoJIA.

Wms noist Onucanne

30-Anomaly ITose hmara, ykaseiBaroliee, siBJISCTCS JIM 3aIUCh
AHOMAJILHOM.

8O0-AnomalyIndex 3HaveHMe UHACKCA AHOMAJIbHOCTH JJIsI 3aIUCH.

8O-PeerGroup 3aaeT paBHONPABHYIO IPYIIILY, KOTOPOU HA3HAYCHA 3AINCH.

30-Field-n VMst n-ro u3 noJieil ¢ HanbOoIbIIUMU AHOMAIBHOCTSIMU 1O

OTKJIOHCHHUIO OT KJ'[aCTCpHOﬁ HOPMBI.

8O-Fieldlmpact-n WHaekc oTKIOHEHNUS IEPEMEHHOMN [1JIS1 OJIsl. DTO 3HAYEHHE
BbIPaAXa€T OTKJIOHCHUE OT HOPMAJIbHOT'O 3HAYCHU A IOJIA 1JIA
KJIACTepa, KOTOPOMY Ha3HAY€Ha 3aIIUCh.

MoxHO (He00s3aTeIbHO) TOTaBUTH OLCHKH JJI HEAHOMAJIbHBIX 3aINCeil, YTOOBI pe3yIbTATHI JIeTYe YA TANCE.
JlonoTHUTEIbHYIO HHPOPMAIIUIO CMOTPHUTE B pa3ﬂene|“HapaMeTpLI MO/IeJIEH BbISIBJICHUS aHOMam/Iﬁ”I

Moapo6bHocTH Mmoaene BbiABAEHUA aHOManNuM

Ha Bxiagxe Mojiesb 1T CreHepupoBaHHOit Mo et OOHapyKeHHEe aHOMAJIU BBIBOIUTCS] HHGOPMAIUS O
PaBHONPABHBIX TPYNIAX B 3TOU MOJEIIH.

O6paTI/ITG BHUMAHUC HA TO, YTO BBIBOJUMBIC PaA3MEPhI U CTATUCTUYCCKUC ITOKA3ATCIJIM PABHOIIPABHLIX I'PYIIII - 3TO
OIICHKHK Ha OCHOBC 06yqafoumx JaHHBIX, KOTOPBLIC MOTYT HECKOJIbKO OTJIMYATBLCA OT q)aKTPI'IeCKI/IX PE3YyJIbTATOB
CKOpHUHTA, 1aXXE €CJIM OHU BBINTOJIHAJIMCH HA TCX XK€ JaHHBIX.

CBoaKa moaenen BbiABIIEHNA aHOMaNun

Ha Bxutajike CBoJika 15 CJIENIKa MOJIEJIM BBISIBJICHUS aHOMAaJIMI BBIBOINTCS HH(OPMAIKS O MOJISIX, TapaMeTpax
MOCTPOECHHUS U MPOIIECCE OLEHKU. BRIBOAUTCS Takke YUCIIO PAaBHONPABHBIX I'PYII BMECTE CO 3HAYEHHEM OTCEYEHUS,
HCIOJIb3YEMBIM [UUI1 OTMETKHU 3allUCedl KAK AHOMAaJIbHBIX.

MapameTpbl Moaenen BbiABNEHUA aHOMaNUN

Brutagka [TapaMeTpsl CIIy XAT JJ15 3a1aHAS ONMIUI OIEHKH CJIETIKa MOJCITH.

TTomeuaTh aHOMAJIbHbIE 3ANKCH KAK 3a,uaeT, KaK aHOMAJIbHBIC 3aIlIMCH O6pa6aTbIBaI-OTCH B BBIBO/JIC.

e ®@uar u ungexc Cozaet moJie (yiara co 3HaueHueM True [t BCeX 3aIuCeil, MPEBBIIIAONINX TOPOTOBOE 3HAUCHUE,
KOTOPOE 3aJI0)KEHO B MOJiesu. [{J1st KaXk0ii 3aMKCH B OT/IEJIbHOM I10JI€ BBIBOAMTCS TAKKE UH/IEKC AHOMAJIbHOCTH.
JIOTOTHATETLHYI0 HH(GOPMAIIIIO CMOTpHTE B pasese| Onmun Moiesieli BbISBICHHs aHOMamii” Ha cTp. 58

* Toabko ¢iar Co3gaet noJie ¢iiara 6e3 BpIBOJIA HHJEKCA AaHOMAJILHOCTH JJIS1 KaXK0# 3aIicH.
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* Toubko unaeKkc BoIBOAUT MHIEKC AHOMAJILHOCTH O€3 co3iaHusl noJist Quiara.

Yuc10 aHOMAJILHBIX N0JIeH B 0TYETE 3aﬂaeT YUCJIO BBIBOAUMBIX B OTUYETE MOJICH Kak YKa3aHue, NoYeMy KOHKPECTHas
3alUCh OTMEUEHA KaKk aHOMaJibHas. B oTyeTe BRIBOASTCS HauboJiee aHOMaJIbHEIS IoJidd, TO €CThb JEMOHCTPUPYIOUINUEC
HanOoJIbIIee OTKJIOHEHHE OT HOPMAJIbHOTO 3HAYCHU A NTOJIA JJId KJIaCTEepa, KOTOPOMY HA3HAYCHA 3alUCh.

OTKJIOHSITH 3aNHCH BBI6€pI/IT€ OTY OIIIUIO IJIA OT6paCBIBaHI/I$I Bcex Heanoma/ibHBIX 3amuceil u3 IIOTOKaA, 4YTO
OMOTacT COCPCAOTOYUTHCS HAa TIOTCHIUAJIbHBIX aHOMAJIUAX B HUKCIIC)KAIUX Y3JIaX. I[pyroﬁ BapuaHT - OT6pOCI/ITb
BCe AHOMAJIbHbIE 3aIliCH, YTOOBI OTPaHUYUTH JNaJbHEUIINI aHaJIu3 3alucCsAMU, KOTOPBIEC B JAHHOW MOJIeJIi HE
OTMCUYCHBI KaK NOTCHIMAJIbHBIC aHOMAJINN.

Ipumeuanne: 113-3a HEOOJBIINX PA3TIMUNI B OKPYTJICHUH (GaKTHYECKOE YKMCIIO 3aIICel, OTMEUSHHBIX P OIEHKE,
MOJeT He COBIAAATh C YUCIIOM 3aIiceil, OTMEUEeHHBIX IpU OOyYEHUHN MOJIEIH, JaKe eCIIM UCIIOJIb3YIOTCS Te XKe
JIaHHBIC.

T'enepupoBatsh SQL aJ1s1 3T0i Moesm Kora ncroJib3yroTCsl TaHHbIe, XpaHsimecs B 0a3e JaHHBIX, Ko SQL MoxHO
nepenaBaTh 0OpaTHO B 0a3y JaHHBIX JIJIS BBIMOJHEHHS, YTO OOECIIeUNBAET BBICOKYIO MMPOU3BOAUTEILHOCTL MHOTUX
OIepanui.

BriOepute oHy U3 CIEAYIOMNX OMIUI JI yKa3aHUs, KaK BBIOJIHAETCS reHepupoBanue SQL.

* Ilo ymoryanuio: Bono/IHATH OLEHKY NPU NOMOLIHM a/1aNTepa CKOPHHIa cepBepa, ecJil OH YCTAHOBJIEH; B IPOTHBHOM
cay4ae - B npouecce [1pu coeuHenun ¢ 6a30i JaHHBIX C YCTAHOBJICHHBIM a/1alITEPOM CKOpHHTa reHepupyet SQL
TP TIOMOIIIM 3TOTO ajanTepa M CBI3aHHBIX (DYHKINH, 3aTaHHBIX MToJb3oBaTeseM (user defined functions - UDF), n
OIICHMBAET BaIllly MOJEJIb B Oa3e JaHHBIX. Korga agantep CKOpMHra HeTIOCTYIIEH, 9Ta OMIHUS BBINOJIHIECT BEHIOOPKY
BaIllUX JaHHBIX U3 0a3bl JaHHBIX Ha3a1 U ux ckopunr B SPSS Modeler.

* Cxopunr BHe 0a3b1 JaHHbIX Eciii BbIOpaHa 9Ta OIMIKs, BHIIOJIHIETCS BIOOPKA BAIINX JAHHBIX U3 0a3bl JAHHBIX
Ha3ana u ux ckopunr B SPSS Modeler.
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[naBa 5. Y3nbl aBTOMaTU4eCKoOro moaenupoBaHuaA

V35161 aBTOKJIACCU(DUKAIINY OLIEHUBAIOT U CPABHUBAIOT HECKOJILKO PA3JIMYHBIX CIIOCOOOB MOJICIUPOBAHUSI, TTO3BOJISIS
BaM UCHBITATb Pa3HOOOPa3HbIE MOIX0/IbI B OJHOM 3aIyCKe MOJIEIMPOBaHus. Bbl MoeTe BLIOpATh UCHOJIb3YeMbIe
QJITOPUTMbI U KOHKPETHBIE ONIUK JIJISI KaXKJI0T0 U3 HUX, B TOM YHUCJIE COYETAHUsI, KOTOPbIE B UHBIX CIy4asiX ObLIM Obl
B3aMMHO HCKITFovaromuMu. Hampumep, BMecTo BRIOOpa OJTHOTO W3 BApUAHTOB HellpoceTH (OBICTPOTroO,
JUHAMMYECKOTO I YCEUEHHOTO) BBl MOXKETE UCIIBITATh BCE U3 HUX. DTOT y3€JI HCCIIEeqyeT BCe BO3ZMOXKHBIC
COYCTaHMS ONINN, PAHXIPYET MOJIEN-KaHINIATHl HA OCHOBAaHUH 33JaHHOT'O BAMU ITOKA3aTeJIs 1 COXpaHsIeT
JTyYIIIe MOJIEIIH JIJISl ICIOJIb30BAHMS IPH CKOPHUHTE WJIH JJIS TaJIbHEHIIIero aHaIn3a.

Br1 MoxeTe BI)I6I/IpaTI:. U3 TPEX Y3JI0B ABTOMATUYCCKOTO MOACTIUPOBAHN A, OCHOBBIBASACH HA HOTpC6HOCTHX aHaJmm3a:

e V3en aBToKJIacCu(DUKAIIMU CO3IAET M CPABHUBAET HECKOJILKO Pa3JIMYHBIX MOJCJICH 1T IBOUYHBIX
F W o
\ BBIXO/IHBIX JIAHHBIX (J1a UJIM HET, YIHAET KJIMEHT WJIM OCTAHETCS U TaK JlaJjiee), YTO MO3BOJISIeT BRIOpATh
2 JTyYIIAA TOIXOI U1l JAHHOTO aHasm3a. [lomnepKuBaeTcss HECKOJIBKO aJrOPUTMOB MOJCINPOBAHUS,

4TO JIeJIAeT BO3MOXKHBIM BBIOOD KeJIATeIbHBIX JIS UCIOJIb30BAHMS CIOCOO0B, KOHKPETHBIX OMIUIN JIJIs
KQX/I0TO U3 HUX ¥ KPUTEPUEB CPABHEHUSI Pe3yJIbTATOB. DTOT y3eJ reHepupyeT Habop Moesieit Ha
OCHOBE 3aIaHHBIX ONLUI U paHXUPYET JIy4IINX KAHIUAATOB B COOTBETCTBUHU C 33/IaHHBIMU BaMU

KPUTEPUSIMHU.
s V3en aBTOHyMepaliy OIIEHUBAET ¥ CPABHUBAET MOEIIH JJIS1 BRIXOJHBIX JAHHBIX B KOJMYECTBEHHOM
i g !
\ ﬁ YUCJIOBOM AMaINia30He IPU MOMOIIM HECKOJIBKUX PA3HBIX CIIOCOOOB. DTOT y3eJ paboTaeT aHAJIOTUYHO
i JIPYTUM y3J1aM aBTOKJIACCH(HKAIVH, TOMYCKasl BBIOOP aJITOPUTMOB ISl UCHIOJIb30BAHUS U

9KCIEPUMEHTUPOBAHNE C HECKOJIBKUMU KOMOUHAIMSIMHE OMIUIA TIPH OJTHOM IIPOXOJIE€ MOJICIHPOBAHUSI.
TMoanepxuBaemMble aJIrOPUTMBI BKJTIFOUAIOT B ce0s1 HelipoceTH, nepeBo C&R, CHAID, munelinyio
perpeccuto, 0000IEHHYIO JIMHEHHYIO PErPECCHI0 M MEXaHU3MbI OIIOPHBIX BEKTOPOB (Support vector
machines, SVM). MoieJin MOXHO CpaBHUBATH HA OCHOBE KOPPEJISAIMH, OTHOCUTEJIBHO OIIMOKY UJTH
YUCIIA UCTIOJIb3YEMBIX IEPEMEHHBIX.

Py V3en aBTOMAaTHYECKO KJIaCTEPU3AINU OLCHUBACT U CPABHUBAET MOJIEJIN KJIACTEPHU3AlNY,

F 1 o

\ é:) UACHTU(DUIUPYIOLINE IPYIIIBI 3aMUCEH CO CXOAHBIMU XapaKTEPUCTUKAMU. DTOT y3eJl padboTaeT
" AQHAJIOTUYHO JIPYTUM y3JIaM aBTOMAaTHYECKOTO MOJIEJIMPOBAHHUS, JOIYCKAs IKCIEPUMEHTUPOBAHUE C

HECKOJIbKMMY KOMOWHAIIMSIMHE OTIHIA IIPH OJJHOM IPOXO0Je MOAETMpOoBaHMs. MoaeIn MOXHO
CPaBHMBATH IIPH IIOMOIIH 0A30BBIX [TOKa3aTesel, MbITasiCh (GUILTPOBATH U PAHXKHUPOBATH C UX
UCIIOJIb30BaHUEM IOJIE3HOCTh MOJEJIeH KIacTepU3alluu U IPeloCTaBUTh 10Ka3aTesIb HA OCHOBE
Ba)XHOCTH KOHKPETHBIX MOJICH.

.Hy‘HJJI/IC MOACIIN COXPAHAOTCA B OJHOM CJICIKE MOI[CJICI‘/’I, 4TO IMO3BOJIACT NPOCMATPUBATE U CPABHUBATL 3TU
MOACIN U BI)I6I/IpaTI), KaKue U3 HUX 6yL[yT HCIIOJIb30BATHCA IPU CKOPUHTE.

* ToJbKO [JI ABOWYHBIX, HOMHHAJIbHBIX W YACJIOBBIX ITOJICH HA3HAYCHUS BBl MOXKETE BEIOPATH HECKOJIBKO MOIETIeH
CKOPHHTA 1 KOMOWHUPOBATH OIIEHKH B OHOM aHcamOJie Mofesei. [Tpn koMOMHIpOBaHNH MTPEICKA3aHIA OT
HECKOJIbKUX MOJIeJIell MOXHO M30eXaTh OTpaHNYCHNUH, HAKJIaIBIBAEMBIX Ha OTACIILHYIO MOJIEJIb, X YaCTO
MOJIYYHMTh B pe3yjibTaTe 00Jiee BHICOKYIO OOIIYIO TOYHOCTD, Y€M MOYHO OblI OBLJIO JOCTUTHYTH B JIFOOOM
eIMHUYHON MOJICIIN.

° I[OHOJ'IHI/ITGJ'IBHO BbI MOXECTC BbI6p’dTb HOHpO6HOC NU3YYCHUEC PE3YJIbTATOB U TCHEPUPOBAHUC Y3JI0B
MOACTIUPOBAHUA UJIA CIICIKOB MoOJIeJIeH ISt JF000# U3 WHAUBUOYAJIBHBIX MOHCHCfI, KOTOPYIO BbI XOTUTE
HCIIOJIB30BATHh WJIM U3YyvYaThb OdaJIiceC.

Mouenu 1 BpEMs BBIIIOJIHCHU A

B 3aBucumoctu ot Ha6opa JAHHBIX U YHCJIa MOJIeJIei y3J1aM aBTOMAaTHYCCKOIO MOACJIMPOBAHUS 1JIs1 BBIIIOJIHCHU A
MOXKET HOTp€6OBaTLCH HECKOJIBKO YaCOB MJIM JaXKE 0oJIbIIIE. HpI/I BLI60pC Ot O6paTI/IT€ BHHUMAaHHUEC HaA
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KOJIMYECTBO MOjIejIel, KoTopble co3atoTcs. C MpakTHYECKON TOUKH 3PEHHUS Y BAC MOXET BOSHUKHYTH JKeJIAHHUE
3allJIAaHAPOBATDH 3aIlyCKU MOJCIIMPOBAHUSA HA HOYHOC BPpEMA UJIU HA BBIXOJHBIC, KOT'JTa CUCTEMHBIC PECYPChI MOTYT
OBITH MeHee 3aTpeOOBaHBI.

e [lpu HEOOXOAMMOCTH MOKHO MCHOJIb30BATh y3ei Pa3mes nim y3en BeriOopka o151 cokpareHus KoJImIecTBa
3ammceif, BKJIFOUYCHHBIX B HAYaJIbHBIN 0O0yuaronuit mpoxos. IToce cyxenus BbIOOpa 40 HECKOJIBLKAX
MOJIeJIeH-KaHUAATOB MOXHO BOCCTAHOBUTD MOJIHBIN HAOOD TAHHBIX.

e J17151 COKpAIICHUS KOJIMYECTBA BXOTHBIX TOJICH MCIOJIBL3VITE BEIOOP BOZMOKHOCTEH. J{OMOTHUTEIHHYTO
HH(pOPMAIIIO CMOTPUTE B pa3jielie I“Y3en BBIOOpA BO3MOXKHOCTE#” Ha CTP. 53l Jpyroit BapuaHT - UCHOJIL30BATh
HavaJIbHBIC 3aIyCKH MOJCIMPOBAHUS TSI MACHTU(DUKAIINH MOJICH U ONIINIL, KOTOPBIE 3aCIYKUBAIOT JaJIbHEHIIIETO
nuszyuenus. Hanpumep, ecim jrydinme U3 BBIMOJTHSAEMBIX MOJIeJIEl HCIOIB3YIOT TPU OJMHAKOBBIX MOJIS, 3TO SIBHOE

YKa3aHueC Ha TO, YTO 3THU MOJIA CJICAYET COXPAHUTDL IJId OKOHYATEJIbHON MO/IEJIH.

* Ecm XOTUTEC, MOXHO OIrPAaHUYUTH BPEMS, 3aTPAYNBACMOC Ha OLCHKY KaXJI0M MOJIeJIM U 3a/1aTh IIOKa3aTeJIn
OLICHUBAHMS, UCIIOJIb3YEMBIC IS0 O6C.HCIIOBaHI/I$[ 1 paHXXUPOBAHUSA MOJEJICH.

MapameTpbl anroputma AnA y3na aBTOMaTUU4ECKOro MmoaennmpoBaHua

JUtst KaXA0T0 TUTIA MOJIESI €CTh CBOM HACTPOUKU MO YMOJTYAHUIO; Bbl TAKKE MOKETE U3BMEHUTD 9TU OMIINH,
OTJIEJILHO JJIS1 KaXJ0TO THa Mojesu. KoHKpeTHbIe ONIuy NOo00HBI JOCTYIHBIM B OTACJIBHBIX y3J1aX
MOJICJIMPOBAHMUSI C TON pa3HUIIEH, YTO BMECTO BbIOOPA TOW MJIM MHON HACTPONKU MOKHO, B OOJIBIIIMHCTBE CJIyYaes,
BBLIOpATh NPUMEHEHHUE JIF0OO0T0 uKciia HacTpoek. Hanpumep, npu cpaBHEeHUU MO/IeJieil HeipoceT MOKHO BbIOPATD
HECKOJIbKO Pa3HBIX METOJIOB OOYUCHHUS, 1 ONPOOOBATH KK IbIiA, MICIIOJIb3YSI UJIM HE UCIIOJIB3Ys HAYaJIbHOE 3HAYCHUC
TeHepaTopa ICeBIOCTyYatHbIX Yncell. By nyT HCIOJIb30BaHBI BCe BOZMOYKHBIC COUCTAHNS BRIOPAHHBIX OIIIIMIA, YTO
JTae€T BO3MOXKHOCTB JIETKO CT€HEPHPOBATH MHOKECTBO Pa3JIMYHBIX MOesel 3a oauH 3ammyck. OgHaxo coOromaiire
OCTOPOXHOCTH, BRIOMPAs HECKOJIBKO 3HAUCHHUH, TOTOMY UTO YHCIIO MOJIesIeit MOXET OBICTPO BBIPACTH.

YUToOb! ONIMHU 77151 KaXI0T0 TUIA MO/IEIIH

1. Ha y371e aBTOMaTHYECKOTO MOICIIMPOBAHNS BEIOEPUTE BKJIAAKY JlOMOIHUTEIBHO.

2. UYtoObl BEIOpATH TUI MOJIEJIU, CHAYAJIa LIEJIKHUTE 1o cToso1uy Ilapamerpst Moaen.
3. B BeimajgaromieM MeHo BeIOepuTe 3a1aTh.
4

B mmanoroBom oxue [1apameTpsl aaropuTMa BrIOSpUTE ONIIH B CTOJIONE Onmun.

Hpumeltayue: Z[OHOJ'IHI/ITeJ'IbHBIe OIIUUN JOCTYIHBI HA BKJIAJKE I[OHOJ'IHI/ITCJ'IBHO JAUAJIOTOBOTO OKHaA HapameTpu
ajiropurma.

I'IpaBuna OCTaHOBKU ANA y3Jia aBTOMaTU4eCKoro moaennmpoBsaHua

HpaBI/IJ'[a OCTAHOBKHU [JIs Y3JIOB aBTOMATHUYCCKOTIO MOJCJIMPOBAHMA OTHOCATCA K BBIITOJIHEHUIO BCETO y3JId, 4 HE K
OTACJIbHBIM MOJCJIAM, KOTOPBIC CTPOATCS 3TUM y3JIOM.

Orpannyuts odiee Bpems Bbinoenus. (ToJibko 17151 Mojiesteit HeiipoHHO# cetu, k-cpennx, Koonena,
JIBYXIIIArOBOM, OTIOPHBIX BEKTOPOB, K OJmkalImx cocesieid, OaliecoBckoii ceTu u nepeBbeB C&R) OcTanaBimBaet
BBINOJIHEHHUE TTOCJIE 33/IaHHOTO YMCJIA YACOB. B CIIenok Mo/iesm BOWAYT Bce MO/ISIIN, CTeHEpUPOBAHHbBIE HA JTAHHBIA
MOMEHT; OCTAJIbHbIE MOJIEJIU CO3/IaHbI HE OYIYT.

OCTaHOBUTH, KaK TOJILKO OYIYT MOJIY4eHbI I0NyCcTUMBIE Mo/ie/ . OCTaHABIMBAET BBINOJHEHNE, KOT1a MOJIE/ b
yIIOBJIETBOPSIET BCEM KPUTEPUSIM, 3aTaHHBIM Ha BKyagke OTOpaceiBaHue (1715 y3JI0B aBTOMATUIECKON
KJIacCH(DUKAIUU ¥ AaBTOMATHIECKOM KJIACTEPHU3AINK) WM Ha BKJIaake Moiesb (JU1s y3Jia aBTOMATHIECKOM
HyMepariwn). JIOMoJIHATEIbHYI0 HHPOPMAIIMIO CMOTPHTE B pa3/ieie |“Onum1 OTKJIOHEHHS y3J1a)
asToKIaccudukamun” Ha crp. 70, JIOTIOJTHUTEIBbHYIO HH(POPMAIIUIO CMOTPUTE B pasjeiie |“OnuHI/I oTOpachIBaHUS
y3J1a aBTOKJIACTepU3aIuu’’ Ha CTP. 77|
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Y3en aBTOoKnaccupuKauumm

V3en aBTOKIacCU(BUKAIINYT OLICHMBACT M CPABHUBAECT MO/ICJI JIJIS HOMUHAJIbHBIX (HA00p) 1 OMHAPHBIX (J1a/HET)
00BbEKTOB HA3HAYECHNUS, HCIOJIb3YsI HECKOJIBKO PA3JIMYHBIX CIIOCOOO0B, YTO MO3BOJISIET UCIIBITATh PA3HOOOPA3HBIE
MIOAXO/IbI TP OJHOM 3aITyCKe MOJIEJIMPOBaHUs. Bl MoXkeTe BEIOpATh UCMOJIb3YeMble aJITOPUTMBI U
9KCNEPUMEHTUPOBATH C HECKOJILKIUMU coueTaHussMU onuuil. Hanpumep, BMecTo BbIOOpa OTHOTO U3 BapUAHTOB
HelipoceTH (OBICTPOro, IMHAMUYECKOTO UJIM YCEYSCHHOT0) BBl MOXKETE HCHBITATh BCE U3 HUX. DTOT y3€JI HCCIIeAYeT
BCEC BO3MOXHBIC COYCTAHMSI ONIAN, pAHXHUPYET MOJICIA-KAaHANIATHl HA OCHOBAHUH 33 JaHHON BAMH MEPBI U
COXpaHseT JIyUIIIhe MOJIEIIH JJIS HCIOJIb30BAHUS IPH CKOPHMHIE WM OPH JaJIbHEHIIIeM aHajm3e. JIOMOTHATEIIFHYIO
HH(pOPMAIUIO CMOTPUTE B pa3jielie |FnaBa 5, “V3JIbI aBTOMATHYECKOTO MOJISJIUPOBAHUS, HA CTP. 63|.

IIpumep. V KOMIAHAY IO POSHUYHON TOPTOBJIE €CTh XPOHOJIOTHYECKUE JAHHBIE, OTCIICKMBAIOIINE PEITIOKECHNUS,
CEJIAaHHBIC I KOHKPETHBIX MOKYNAaTeeH B MPOIUIBIX KaMIAHUIX. Teneph KOMIAHUS X04eT JOCTUYb OoJiee
BBITO/JIHBIX PE3yJIbTATOB, MOAOUPAs MPAaBUJIbHbIE MIPEAIOKEHUS IS KAXKI0TO U3 MOKyNaTesIe.

Tpe6oBanns. [Toyie Ha3HAUYEHNS ¢ YpoBHEM u3MepeHust Homunas nima @.aar (¢ 3aganHoit posibro Ha3navenne) u o
KpaifHeil Mepe 0HO BXOJIHOE TOJIe (C 3aJaHHOU poJibio BBox). [1y1s moist (uiara mpeamosiaraeTcst, YTO 3aJaHHOE TS
OJIs Ha3HAUCHUSI 3HAUeHHE 7ue IPEe/ICTABIISIET OMAJaHe IIPU BBIYICIICHAH I0X0Aa, pOCTa U CBI3aHHON
CTATHCTUKHU. Y BXOJIHBIX MOJIEH MOXKET OBITH YpOBeHb M3MepeHus Ko.iuuecteennuiii wim Kareropuaavholii ¢ TeM
OTpaHMYCHHUEM, YTO HEKOTOPBIE BXOAHBIE JAHHBIE MOTYT HE MMOAXOANTH /I HEKOTOPBIX THIIOB MoAeseil. Hampumep,
y MOPSJIKOBBIX TOJIEH, NCMOJIb3YeMbIX Kak BXo HbIe B Moeisix AepeBa C&R, CHAID u QUEST, nomxua ObITh
quCIIOBast (2 HE CTPOKOBAs) CUCTEMa XpaHEeHUs], U OHU OyIyT UTHOPUPOBATHCS ITUMU MOJEJISIMU, €CJIN 3aJaHO MHOE.
AHAJIOTUYHO, B HEKOTOPBIX CJIyYasiX KOJMUYECTBEHHbIE BXOIHBIE MOJIS MOTYT OBITh JUCKPETU3UPOBAHBL. DTO TE€ XKe
TpeOOBaHUsl, YTO U IPU UCHOJIb30BAHUU OTACIbHBIX Y3JIOB MOACIUPOBAHMS; HAIPUMED, MOJEJIb OaileCOBCKOM ceTn
paboTaeT 0OIMHAKOBO IIPU TeHEPUPOBAHNY U U3 y3Jia baliecoBckas ceTh, U U3 y3Jia ABTOKJIacCH(pUKATIHS.

IToast yacToTh! 1 Beca. HacToTa 1 BEC MCIOJIB3YIOTCS [JIs1 IPEAOCTABIICHHSI JOTOJIHUTEILHON BaXKHOCTH HEKOTOPBIM
3aIUCSM 110 CPABHEHHUIO C OCTAJILHBIMH, TaK Kak, HAIPUMED, MOJIb30BATEIb 3HAET, YTO HAOOP JAHHBIX COOPKH
HEJIOCTATOYHO MPE/ICTABIISIET Pa3/IeJl 3AM0JHEHIS POIUTENILCKIX 3JIEMEHTOB (BEC) MJIH OJHA 3AMICh NPEICTaBIISIET
HECKOJIbKO MJICHTHYHBIX HAOFoIeHnit (1acToTa). Ecii 3a/1aHO0 1MoJIe 9acTOThI, OHO MOYKET HCIOJIb30BATHCS
moaessmu aepeBa C&R, CHAID, QUEST, criucka perienuit u 6aiiecoBckoii cetu. [Toie Beca MoxeT
ucnojb3oBathes moaeaaMu C&RT, CHAID u C5.0. [Ipyrue Tunsl mojesei OyayT UTHOPUPOBATH 3THU MOJIS, HO B
JII0O60M cilydae OCTPOST cBou Mozesu. [1o1s 4acTOTHI M Beca UCHOJIb3YIOTCS TOJIBKO JJISl TOCTPOSHUS MoiesIel 1
HE pacCMaTpUBAIOTCS IIPH OIIEHKE MJIM CKOPUHIre MoJiesiell. JlonoIHnTe b0 HHYOPMAIMIO CMOTPHTE B pas/ieie
[“Micnonb30Banue moJteit yacTOTHI M Beca” Ha cTp. 33|

Ipedukcnl. Ecim k cienky [Uls y3J1a aBTOKJIACCH(PUKATOPA WM Y3714 ABTOHYMEPALUK IPUKPENUTH y3€eJ TAOMIIbL, B
TabJme 6yIeT HECKOJIBKO HOBBIX IEPEMEHHBIX, IMEHA KOTOPBIX HAUYMHAFOTCS OTHAM M3 CJIEIYIOIIUX IPEPUKCOB:
3G, $GE, 3R, $XR nmu $XRE.

ITo cornamienuio UMeHa CreHePUPOBAHHBIX IIPU CKOPUHTE TOJIeH COCTOAT U3 UMEHH MOJIsI Ha3HAUCHHUS CO
ctangaptHeiM npedukcom. [Tpedukcst $G u SGE renepupyrotes 0600611eHHON TMHEHHO# Moiesbio; $R - 310
npeduKC, UCTIOJIb3YEMbIH JIJIS TPEACKA3aHusl, TEHEPUPYEMOro B JaHHOM citydae Mojesibio CHAID; $X o6bruno
reHepupyetcst npu nomoinu ancam6s, a $XR, $XS u $XF ucnosnb3yrores B kauecTBe NPehUKCOB B CITyUasix, /1€
oJie Ha3HAYCHUS - HEPEPBIBHOE, KATErOpHAaIbHOE WITH (PJIarOBOE COOTBETCTBEHHO. MO/IeNN pa3HbIX THIIOB
HCIIOJIB3YIOT pa3Hble HA0OPBI MPEPUKCOB.

IMoxnepkuBaeMble TUIBI MOICIICH
K noamepxuBaeMbIM TUIIAM MOJIejiell OTHOCSTCS HeltpoceTH, nepeBo C&R, QUEST, CHAID, C5.0, joructuueckast

perpeccusi, CIICOK pelieHuit, 6aliecoBckasi ceTh, IUCKPUMHUHAHT, Oskaiimue cocenu 1 SVM. JIONOJTHUTEILHYIO
HHPOPMAIUIO CMOTPUTE B pa3iesic f‘[[ononnmenbﬂme OTIIUY y3JIa ABTOKJIACCH(pUKAIIMA HA CTP. 67l
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Onuuu moaenen yasna asToknaccupuKauum

Ha Bxytagke Mozenb y3a ABTOKJIACCU(UKALUS MOKHO 3a/1aTh HECKOJIbKO CO3/1aBa€MBbIX MO/IeJIeil BMecTe ¢
KPUTEPUSIMU, UCIOJIb3YEMBIMU JIJIsI CPABHEHUS MOJEJIEH.

Umsa MO/J1e/IH MoxHO CI€HEpUPOBATb UM MOJCIIM ABTOMATUYCCKH HAa OCHOBE ITOJISA HA3HAYCHU S UJIX I10JIsA 1D (J'II/I6O
THIIAa MOJCJIM B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3az[aHo) 60 3a1aThb MMOJIb30BATECJIBCKOC UMHA.

Hcnoan30BaTh pa3aeseHnble qannble. Ecim onpeneneno mose pasaena, 3Ta ONINs TapaHTHPYET, YTO I
MTOCTPOCHUS MOJIEIN OYAYT MUCHOIb30BATHCS JAHHBIE TOJIBKO U3 pas3jesia OOyueHNS.

Co3nanue moedteii pacmenyienusi. CTpouT OTACIbHYIO MOJIENb AJIS1 KAXKI0TO BO3MOXKHOI'O 3HAYEHUSI BXOJHBIX
oJIeH, 3aJaHHbIX KaK [I0JIs1 pacuiensieHus. JlonoanuTensHyo nHGopManuto cMotpute B paszaese( ‘Tlocrpoenns
IMonerneit pacienienns” Ha ctp. 28|

Pan:xnpoBaTh MoIe/H, HCHOJB3YS. 3aa€T KPUTEPHH, HCIOJIb3YeMbIe I CPABHCHUS U PAHXUPOBAHUS MoIejeil. B
YUCIIO OMIUI BXOAST 001Aast TOYHOCTb, IIIOIA/1b o KpuBoit ROC, mpuObLIb, pOCT U KOJMYECTBO noJieil. O6paTute
BHUMAaHME HA TO, YTO BCE ITH U3MEPEHHSI OYAYT OCTYMHBI B CBOJIHOM OTYETE HE3aBUCUMO OT TOTO, YTO 3/eCh
BBIOpAHO.

Hpumeuanue: J11st HOMUHAJIBLHOTO (HAOOP) MOJIS HA3HAYCHUS B KAYECTBE PAHXUPOBAHUS MOXHO BbIOPATH TOJIBKO
O0uyro TounocTs 1 Uncio noJieii.

HpI/I BBIYUCJICHUA HpI/I6I)I.]'II/I, pocTta u CBSI3aHHOU CTATUCTUKK npeanoJaracTtes, YTo OpeaeICHHOC OJIs ITOJIA
Ha3HauYeHWs 3HaueHue Irue MNPpEACTABJIACT IOMNaJaHuEC.

* OOwas ToyHocTh IIporieHTHAS 101 3aMKceil, MPaBUJIbHO NMPEICKa3aHHbIX MO/JIEJIbIO, IO OTHOILICHHUIO K 00IIeMy
YUCITy 3alKcel.

e Tlaomaas nox kpuBoii ROC Kpusas ROC npemnoctaBiiseT HHASKC TSI TPOU3BOIUTEILHOCTH MO, UeM BhIIIe
9Ta KpUBas JISKUT HaJ 0a30BO JIMHKEH, TeM TOUHEee KpUTEepuil.

e IIpudbLib (kymyastuBHas) CymMma NpuObLIEH M0 BCeM KYMYJIITHBHBIM IMPOIEHTUIISAM (OTCOPTHUPOBAHHBIM B
TepMUHAX JOCTOBEPHOCTH JIJIS IPECKAa3aHNUs), BRHIYMNCIICHHAS! HA OCHOBAHNY 3a/TAHHBIX KPUTEPHEB CTOMMOCTH,
noxona u Beca. OOBIYHO MPUOBLTL HAUMHACTCS OKOJIO HYJIS JJIS BEPXHEH MPOLECHTIIIN, YCTORINBO YBEJIMINBACTCS,
a 3aTeM yMeHbIaeTcs. Jjist Xopoieid MOIeJIi MPUOBLIA MOKAXYT XOPOIIIO BBIPAXKEHHBIN MUK, KOTOPBIN BXOIHUT B
OTYET BMECTE C MPOIEHTUJIbIO, B KOTOPOU OH oTMeuaeTcs. JIJ1st MoJiesu, He naroineiit napopmanuu, KpuBast
npuOBLIA OYJIET OTHOCUTEIHLHO POBHOM, MOXKET PACTH, YMEHBIIIATHCS U UITH HA OJTHOM YPOBHE B 3aBUCUMOCTH
OT IPUMEHECHHOM CTPYKTYPBI CTOUMOCTD/TOXO/.

* IToawvem (kymyJastuBHblii) KoaddunueHT monaganusi B KyMyJISTUBHbIE KBAHTHIIM IO OTHOILIIEHUIO KO BCei
BBIOOpPKE (3716Ch KBAHTUIIM COPTUPYIOTCSA TI0 JOCTOBEPHOCTH Ipeackazanmit). Hanpumep, 3HaueHne 3 ais
HoJbeMa B BEpPXHEH KBAHTUIIM O3HAYAET, YTO KOI(PHUIUEHT ONAaJaHus 3/1eCh B TPU pa3a 0oJbIlle, YeM JJIs
BBIOOPKH B 11eJI0M. JI71s1 XOopoIeit MoAesIu NOAbeM JOJDKEH ObITh 3aMeTHO Oouiblie 1,0 11 BepXHUX KBaHTUJIEH, a
3aTeM pe3KO MaaaTh /10 3HAYeHUs 0KoJ10 1,0 11 HIKHUX KBaHTHIICH. [{1s Mosienn, He naroieit nHpopMaium,
3HAYCHHUE MOTbeMa OyJIeT MOBCIOTy 0K0JI0 1,0.

* KoumuecTBo noJieii Pamxupyer Mo/iesi Ha OCHOBAHUY KOJIMYECTBA UCTOJIb3YEMbIX BXO/HBIX MOJIEH.

Pamlmponarb MO/1€e/Id, MPUMECHHUB. Ecm UCHOJIL3YOTCH PAa3aCJibl, MOXKHO 3a/1aTh, KaK UMCHHO PAHXXUPYIOTCA
MOAECJIM, HAa OCHOBaHUU O6y'~laIOIIl€FO Ha6opa JaHHBIX UJIN Ha6opa TECTUPOBAHUA. L[J'IH OOJIBIINX Ha60pOB JaHHBIX
HCIIOJIB30BAaHUE pa3aciia AJId IIPEABAPUTCIIBHOIO IIPOCMOTpa MoOJIeJIell MOXET CYLICCTBEHHO ITOBBICUTH
IPpOU3BOAUTEIIBHOCTD.

Yuc1o HenoJib3yeMbIX Mo/jeliei. 3a1aeT MakCuMallbHOE KOJIMYECTBO MO/IeJIe, KOTOPbIe OYAYT MePeUUCIICHbI B
CJICTIKE MOJIEJICH, CO3/TaBaeMBbIM Y3JI0M. BBICIIIHE 10 paHTy MOJIE/IM HEPSUUCIIAIOTCS B COOTBETCTBUH C KPUTEPUEM
PAHXUPOBAHUA. O6paTI/ITe BHMMAHMEC HA TO, YTO YBCJIMYCHUC 3TOI'0 OIrpaHNIMBAIOIIECTO 3HAYCHU S MOXET MIOHU3UTDH
MPOU3BOAUTEIHLHOCTE. MakcuMaibHOE pa3peleHHoe 3HaueHue - 100.
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BbruncuTh BasKHOCTH NPeUKTOPOB. JIJIs MoIeJIelt, MPOU3BOASIINX COOTBETCTBYIOIIYIO MEPY BaXKHOCTH, MOXHO
BBIBECTH AMATPAMMY, MOKA3bIBAIOIIYIO OTHOCUTEIHHYIO BAXKHOCTD KaXXI0T0 MPEAUKTOPA MPH OLIEHKE MOJIEIIH.
OObIYHO BaM NOTpeOyeTCsl HAMPABUTD YCUJIUS IO MOJIEJIMPOBAHUIO HA pACCMOTPEHNE HANOO0JIee BaXKHBIX
MPEAUKTOPOB, OTOPACKIBAS UJIM UTHOPUPYS HauMeHee BakHble. OOpaTuTe BHUMAHKE Ha TO, YTO BaXKHOCTD
MPEAUKTOPOB MOXKET YBEJIMUUTH BpeMsi 00cueTa HEKOTOPBIX MOJeJIEH, TOATOMY 3Ta XapaKTepUCTUKA HE
PEKOMEH/IyeTCsI, €CJIM BBI IPOCTO XOTUTE MPOBECTH O0Jice IMHUPOKOE CpaBHEHUE CPeAr Pa3HbIX MoJiesieil. BaxHOCTh
CTAHOBUTCS OOJIee MOJIE3HOM, KOT1a BHI YK€ Cy3UTE CBOIT aHaJIM3 10 HeOOJIBIIOTO KOJIMYECTBA MOJIETIeH, KOTOPHIC

HYXHO OyJeT u3y4uTh OoJiee moapoOHO. JIONOIHUTEIbHYIO HHPOPMAIIMIO CMOTPHUTE B pa3nene
InpeLmKTopa” Ha CTP. 43l

Kputepun npudbrm. /1pumeuanue. Tonpko 1 GIaroBbIX MoJei Ha3HaueHNd. [IpuObLIb paBHA JOXOTY KaXKI0M
3aMKCH 32 BBIYETOM €€ CTOUMOCTH. [1puObIM 17151 KBAHTUIIN - TPOCTO CyMMa NMPUObLIIeH A1 BceX 3amuceil B
kBaHTIWIM. [Ipennosaraercs, 4To NpUOLLIN NIPUMEHSIOTCS TOJILKO K MOMAJaHUSIM, @ CTOUMOCTH - KO BCEM 3aIHCAM.

e CroumocTu. 3agaiiTe CTOMMOCTD, CBSI3aHHYIO C Ka)K/I01 3amichio. JJIsi CTOMMOCTH MOXHO BBIOpATh ONIUN
®uxcnpoBannas nm I[lepemennas. 1 GuKcHpoBaHHBIX CTOMMOCTEH 3a1aliTe Hy)KHbIE 3HaUeHUs. J{1s
HEePEeMEHHBIX CTOUMOCTEH HaXMUTe KHONKY BriOop mosteit, 4ToObI BRIOpaTh moJte crouMocTeid. ([l muarpamm
ROC nose CToumMocTH HEOCTYIHO. )

e IIpuoblib. 3amaiiTe NpUOBLIb, CBI3AHHYIO C KAX/I0H 3aNChIO, IPEACTABIIMIONIEH Tonaganue. [1j1s CTouMoCTH
MOJHO BBIOpaTh onin PukcnpoBannas nim [lepemennas. {7 GukcnpoBaHHBIX TPUOBLICH 3aqaliTe HYKHBIE
3HauCHMSI. []J1 mepeMeHHBIX MPHUObLIeH HAXKMHUTE KHONIKY BbIO0op moJieil, ¥ToOb! BEIOpATh noJjie npubsumm. (s
nuarpamM ROC nosie IIpuObLIb HETOCTYITHO. )

e Bec. Ecym 3amucy B BaIux JaHHBIX MPEACTABIISAIOT HECKOJIBKO OJIOKOB, MOXKHO HCIIOJIb30BAThH YaCTOTHBIC Beca,
4TOOBI CKOPPEKTUPOBATE Pe3yJIbTAThl. 3aJaliTe BEC, CBI3AHHBII C KQXK 0! 3alUChI0, HCIIOJIb3Y sk PHKCHPOBAHHbIE
nim Ilepemennbie Beca. [t GMKCUPOBAHHBIX BECOB 33/1aliTe 3HAUCHHUE Beca (KOJIMYECTBO OJIOKOB Ha 3amuch). J1ist
IepeMEeHHbBIX BECOB HAXXMUTE KHONKY BrIOOp mostelt, 4ToObI BEIOpaTh HoJie BecoB. (s nuarpamm ROC nosie Bece
HEJOCTYIHO.)

Kpurepun noxsema. Ilpumeuarue. Tompko ast GI1aroBeIx moJieli Ha3HaUYCHMsI. 3a/1aeT MPONCHTHIIb, KOTOpas OyeT
HCIIOJTL30BAThCS TSI BRIYUCIICHHI ToibeMa. OOpaTuTe BHUIMAHUE HA TO, YTO 3TO 3HAUCHIE MOKHO M3MEHUTH U IIPH
CPABHEHUH Pe3yJIbTATOB. JIOMOTHATEBHYIO HHPOPMALMIO CMOTPHTE B pas/ese [‘CIIenky aBTOMATH3NPOBAHHBIX|

2 E)

(Mo esteit” Ha ctp. 77}

IononHutenbHble onuun y3na aBTOKHaCCMq)I/IKaLII/IM

Ha Bxutajike /{onostHUTENILHO y3J1a aBTOKJIACCU(DUKAIIMM MOXHO HIPUMEHUTD Pa3fest (€Cu 3TO JOCTYIIHO), BHIOPATH
HCIMOJIb3YEMBIii aJITOPUTM U 3a/1aTh IPABUJIA OCTAHOBKH.

Boi6epure Mogemm. [1To yMOT4aHUIO [JTS IIOCTPOCHIS BRIOPAHBI BCE MOJICIIN; HO eCJin ¥ Bac ecTh Analytic Server, BB
MOJXETe OTPAHUIUTHCS TEMHU MOICIISIME, KOTOPBIE MOKETe 3amycTUTh B Analytic Server u 3a7aTh U1 HEX JTHOO
MIOCTPOCHUE MOJIEJICH paCIIeIJIeHUsI, MO0 TOTOBHOCTH K 00paboTKe OOMbINX 00beMOB JaHHBIX.

Ucnonb3yembie Moe. Mcnonb3yiTe MepekroyaTesid B CTOJIOIE CieBa, YTOObI BRIOPATh THITBI MOJIejIel
(anmropuTMBI) IS BKJIFOUEHUS B CpaBHEHME. UeM OOoJIbllie TUIIOB BbI BBIOEpETe, TeM OO0JIbIlle MOIefiell Oy1eT CO3/1aH0
1 TeM OoJIbllle BpeMEeHHU 3aiiMeT ux oopaboTka.

Tun moxemu. [Tepedunciisier JOCTYIHBIE aJITOPUTMBI (CMOTPUTE HUXKE).

ITapameTpnbl Motesn. 171t KaXX10TO THIIA MOJIEIM MOXKHO UCIOJIb30BATh 3HAYCHHS IO YMOJIYAHHUIO NI HAXATh
KHOTIKY 3aJaTh, YTOOBI BBIOpATh ONMINH JJIS1 KAKAOTO TUMA Mozesiell. KOHKpeTHbIE ONIMN aHAJIOTUYHBI TOCTYITHBIM
Ha JIPYTUX y3JIaX MOAEIIMPOBAHMS, OJTHAKO 3/I€Ch MOKHO BbIOPATh HECKOJIBKO ONIMUIT MM MX KOMOMHAIIUH.
Hanpumep, npu ucnosb30BaHUU MOJIENIEH HelfpoceTell BMECTO BBIOOpA OHOTO U3 IIECTH CIOCOO0B 00ydeHNU s
MOJHO yKa3aTh BCE U3 HUX, YTOOBI IPH OJHOM IIPOXOJIe OOYIUTH IIECTh MOJIEIICH.
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KommuectBo Moneseii. ComepXUT KOJIMIECTBO MOJIEIICH, CO3TaHHBIX IS KaJKI0TO aJTOPUTMa HAa OCHOBE TEKYIIHX
napamMeTpoB. [Ipr KOMOMHUPOBAHUY OMIUI KOJIMYECTBO MO/JIEJIE MOXKET OBICTPO BO3pACTaTh, TOITOMY
HACTOSITEJILbHO PEKOMEHIYETCSl OCOOEHHO BHUMATEJILHO CIIEIUTH 32 9TUM 3HAYEHHEM, B YACTHOCTH, IPU
UCIOJIb30BAHUM OOJIBIIUX HAOOPOB JAHHBIX.

OrpannunTs MaKCHMAJIbHOE BpeMsl, yXo/siiee Ha nocTpoenne oanoii Mmogem. (Tosbko ms monenei K-cpemaux,
Koomnena, nByxmaroBoii oneaku, SVM, KNN, OaitecoBckoii ceTH u Criucka perieHuii). 3aaaeT npeaeabHoe
MaKcuMaJIbHOE BpeMsl Ha KaXayro MoJieilb. Hampumep, eciim HEeKOTOPO#t KOHKPETHOM MOAe) I TOTpedyeTcst
HEOXUTAHHO OOJIbIIIOE BpeMs Ha 00yUeHHUe N3-32 KAKOT0-TO CJIOKHOTO B3aUMOACUCTBHUS, 3aJIePKKa BBHITTOJTHEHUS
MOJTHOTO TPOX04a MOJIETIUPOBAHNUS MOKET ObITh HEXKeJIaTeIbHOM.

IHpumeuanue: Eciu 1oJie Ha3HaYeHNUs: HOMUHAJIbHOE (Ha0op), oniust CIUCOK pellleHnit HeTOCTYITHA.

HO,Z[,HCP)KI/IBaeMI)Ie AJITOPUTMBI
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V3en HeitpoceTeii UCHOJIb3YeT YIPOIICHHY MOEb 00paboTk HHYOPMAIUH YeJIOBEYECKIM MO3IOM.
Heiipocetn paboTaroT, 060CUnTBIBasE OOJIBIIIOE KOJMYECTBO CB3AHHBIX MEXKIY co00it 06padaThiBaeMbIX
3JIEMEHTOB, KOTOPBIC IPEJICTABIISIIOT a0CTPAKTHYIO BEPCHUIO HelpoHOB. HeitpoceTu - 3TO MoIIIHbIC
CpeJICTBA OLEHKH OOIIMX (PYHKIIMOHAJIBHBIX 3aBUCKMOCTEM, TPeOyIOne MUHUMAJIbHBIX 3HAHUT
CTATUCTUKM U MaTEeMATHUKH [ UX OOYUEHUS U IPUMEHEHMUSI.

V3en C5.0 cTpouT Ui AepeBo peLIeHui, Wil Habop IpaBUil. DTa MOJEIb paboTaeT, pa3aesiss
BLIOOPKY Ha OCHOBAHWH 3HAYEHHMS B MOJIE, JAIOIIETO MaKCUMAaJIbHBINA HH(GOPMAINOHHBIA BBIUTPHIII HA
KaX10M ypoBHe. [1oJie Ha3HAYEHUS TOJDKHO OBITH KaTeropHajbHbIM. Pa3peleHo HeCKOJIbKO
paszeseHuit Ha NOArPYIIIbL, U TAKUX MOAIPYII MOXKET OBbITh OOJIbIIE OBYX.

V3ex gepesa xiaccudukanuu u perpeccun (Classification and Regression, C&R) renepupyet nepeBo
peleHnii, o3BOJIAIONIEe MPEeICKA3bIBATD MM KJIACCHDUIPOBATH OYAyIIie HAOIIOAeHIS. DTOT METO
HCIIOJIb3YeT PEKyPCHUBHOE Pa3JieJieHne, YTOObI PACIIENUTh 00YYAOIHMe 3AIUCH Ha CerMEHTbI, Ha
Ka)XJIOM IIare MHHIMHU3UPYSI HEOTHOPOTHOCTb, IIPHYEM y3€eJI IepeBa CUMTACTCs “UUCThIM”, €CJIH BCe
100% nabiroienmii B y3J1e HOMAIal0T B KOHKPETHYIO KaTETOPHUIO 101 Ha3HAYeHHs. BxoaHbIe OIS 1
MOJISt HA3HAYEHUSI MOTYT OBITh U3 YHCJIOBOTO JHANa30HA MM KaTeropuaIbHbIMI (HOMUHAJIBHBIMA,
HOPSIKOBBIME WM (yIaraMu); Bce pacllenieHus: OuHapHbI (TOJIbKO JBE HOAIPYIIIbI).

V3en QUEST npenocrasisier MeTO ] OMHAPHON KJIacCU(DUKAIIMN [JIs IOCTPOCHHUSI IePEBbEB PEILICHHUI,
pa3paboTaHHBIN [IJIs1 yMEHbIIEHHsI BpeMeH! 00paboTK, TpeOyeMOoro [Jist aHAIM3a OOJIBIINX IEPEBLEB
C&R, npu 0iHOBpeMEHHOM TI0JIaBJICHUN OOHAPYKEHHOT'O B CMOCO0AX AepeBbeB KiIacCu(puKaImm
MPENOYTEHHS BXOAHBIX MOJIEH, TOMYyCKAIOIIUX OOJIbIIe paciienyieHuii. BXoiHbIe 10Jist MOryT OBITh B
YUCJIOBOM JIMana3oHe (KOJIMYeCTBEHHBIMHE), HO 110JIe Ha3HAYEeHHs! JOJDKHO OBITh KaTeropuabHbIM. Bee
pacIerieHust OuHAPHBIE.

V3en CHAID reHepupyeT AepeBbsl pelIeHU, UCTIOJIb3Y sl CTATUCTUKY XM-KBAAPAT AJIS ONpeIeIICHU s
ONTUMAJIbHBIX paciiemienuil. B otymune ot y3i0B nepesa C&R u QUEST, CHAID mosxet
TeHEepHPOBAThH HE TOJIbKO OMHAPHBIE IEPEBBS, TO €CTh Y HEKOTOPBIX PACIICIICHIH MOXKET OBITh
0oJIbllIe IBYX BETBEW. BXOIHBIE OJIS M IOJIe HA3HAYEHHSI MOTYT OBITh KOJIMYECTBEHHBIMH (YHCIIOBOI
JIMana3oH) uiu kateropuajbubiMu. VcuepnbiBatonuiit CHAID - 310 moaudukanms meroga CHAID,
HpY KOTOPOM IIPO/esIbIBaeTCs 6oJiee TIaTeIbHass paboTa MO U3YYEHHIO BCEX BO3MOXKHBIX
PpaCILeTJICHUI SISl KaXKI0To IPEAUKTOPa, HO 3TO TpedyeT GoJIbIe BPEeMEHH JIJIsl BBIYUCIICHUI.

JlorucTuyeckas perpeccus - 3T0 CTATUCTHYECKHIIA METOT TSI KJIACCU(HUKAIINY 3aIHCell HA OCHOBAHUA
3HAYCHUI BXOHBIX MOJieit. OHA aHAJIOrMYHA JIMHEHHON Perpeccuu, HO JIOTUCTUYECKAsl Perpeccust
UCIIOJIB3YET KAaTEropuaJibHbIC IOJISI HA3HAYCHU S BMECTO YUCIJICHHBIX.
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~ V3en cimcka perieHnid onpeaesisieT MOArPYIIIbI HIIM CETMEHTBI, KOTOPBIE MMOKA3hIBAIOT 00JIee BEICOKOE
um 6oJiee HU3KOE MPaBIONOoI00Me 11 JAHHOTO OMHAPHOTO Pe3yIbTaTa 110 CPABHEHUIO C IOJIHON
COBOKYITHOCTBI0. Hanpumep, BbI MOTJIM Obl UCKATH KJIMEHTOB C HU3KOI BEPOSITHOCTHIO OTTOKA UJIH C
BBICOKOIT BEpOSITHOCTBIO OTKJIMKA HA KaMITAaHHUIO. BBl MOXeTe BKJIFOUUTH CBOU 3HAHMS O OU3HECe B
MO/IeJb, 100aBJIsisl CBOM COOCTBEHHBIE MOJIH30BATEILCKHAE CETMEHTHI M TAPAJIICIbHO IPOCMATPUBAS
aJIbTePHATUBHBIE MOJIEJIU, YTOOBI CPABHUTD PE3yJIbTAThl. MO/IEIIN CIIMCKA PEIICHUI COCTOSIT U3 CIIUCKA
paBuJil, B KOTOPOM Kax/0€ MPaBUJIO UMEET ycJIoBHe U cieacTBue. [IpaBuia npuMeHstoTes no
ouepe/In, U IIEPBOE MOAXOIAIIee MPABIIIO ONPEACIISeT pe3yIbTaT.

e %
I"II!}

V3en BaiiecoBckas ceTh MO3BOJISIET IOCTPOUTE BEPOSITHOCTHYIO MOEIb, KOMOMHUPYSI HaOJIFOJaeMble 1
3aNnucaHHble CBEJEHHS C OYEBUIHBIMH C TOUKH 3PEHUS 3/]paBOTO CMbICIIA JAHHBIMHU, YTOOBI yCTAHOBUTH
IpaBoN0 00Ue BOSHUKHOBEHUS COOBITHIA. DTOT y3€J1 B OCHOBHOM PabOTAET C yCUJICHHBIMU JIEPEBOM
HauBHBIMH OaifecoBckumu ceTsimu (Tree Augmented Naive Bayes, TAN) 1 moJiHBIME MapKOBCKIMH
CeTsMH, KOTOPBIE U3HAYATLHO UCHOJB3YIOTCS IS KJIACCH(UKAIIIH.

o JIMCKpUMUHAHTHBIH aHAJIU3 IeIaeT OoJiee CTPOrue NPe/IToI0KEHHS, YeM JIOTUCTUIECKAsl PErPeccHs, HO
| E / OH MOXeET ObITb LIEHHOM aJIbTepHATUBOM UJIM JONOJHEHUEM K aHAJIM3Y JIOTUCTUYECKOH perpeccui,
KOT/Ia 9TH IIPE/ITOJI0KCHIUS OKa3bIBAIOTCS IIPABIJILHBIMIL.

, V3en k 6xmxkaitux coceneit (k-Nearest Neighbor, KNN) cBsi3biBaeT HOBOe HAOIIIO/IeHUE C KATErOpHeii

| WM 3HAYCHUEM Kk OOBEKTOB, OJIMKAMIINX K HEMY B IPOCTPAHCTBE MPEIUKTOPOB, I/1¢ & - 3TO 1eI0e
qpcito. [Toqo6Hble HAGIIFOIeHNsT GJIM3KI APYT K IPYTY, & HEMOXOXKHIE HAOIIFOICHHs, HA000POT, YIaIeHBI
JpPYT OT Apyra.

V3es1 MexaHu3Ma onopHbIX BeKTopoB (Support Vector Machine, SVM) mo3BoJisiet kiaccupuiupoBaThb
JIaHHBIC 10 OAHOI UM ABYM Ipymnam 0e3 nepeodbyuenus. SVM xopolio paboTaer ¢ LIUPOKUMEI
HaOOpaMH JAHHBIX, B YACTHOCTH, B CJIy4ae OUeHb OOJIBIIIOTO YHCIIA BXOIHBIX MOJICH.

CtoumocTH ounboUHOM KnaccupuKaumm

B HEKOTOPBIX KOHTEKCTAaX OMPE/EICHHbIE BU/IbI OIIMOOK 0OXOIATCS MOJIb30BATENIIO JOPpOXKe Apyrux. Hampumep,
MOXET OKa3aThCsi 00JIee JOPOTOCTOSIIMM KJIACCU(PUIUPOBATD NPETEHACHTA HA KPEUT C BHICOKUM YPOBHEM PHUCKA,
KaK C HU3KUM YPOBHEM pHUCKa (OJIMH BUJI OIIUOKHM), YeM KJIacCu(UIUPOBATH IPETEHACHTA HA KPETUT C HU3KUM
YPOBHEM PHCKA PHUCKOM KaK C BBICOKUMH YPOBHEM pHUCKa (pyroii Bu ommOku). CTOMMOCTH OITMOOYHOM
KJ'IaCCI/I(I)I/IKaHPH/I MMO3BOJIAIOT 3aaTh OTHOCUTCIIBHYIO BAXKHOCTH PA3JIMYHBIX BUIOB OH_II/I6OK MpeaACKa3aHus.

CrouMocTy oMO0YHOM Ki1accu(UKaIuy - 3TO MO CYIIECTBY Beca, IPUMEHsIeMble K KOHKPETHBIM MCX0/1aM. DTH Beca
(bakTOpHU3yIOTCSl B MOJIEJIb M MOTYT (paKTHUYECKH M3MEHHTD IIpeJickazanue (B KauecTBe crioco0a 3amuThl OT
JOPOrOCTOSIINX OLUINOOK).

3a uckiroueHneM mozeseit C5.0, cTomMocTr ommb0oYHON KITacCu(UKALINN TPH CKOPUHTE MOJIEeJIeH He MTPIMEHSFOTCS,
7 IpY PaHKUPOBAHNY WJIM CPABHEHUH MOJIeJIei BO BHUMAaHME He MPHHAMAIOTCS. MoelTb, BKITIoYaromasi B ceOs
CTOMMOCTH, HE MOXET JJaTh MEHBIIIE OITNOOK, YeM Ta, KOTOPas HE PAHKUPYETCS U HE MOXKET PAaHXAPOBATHCSA XOTh
CKOJIb-HUOY/Ib BBIIIIE B €IMHUIIAX OOIIEe TOUHOCTH, HO, CKOpEe BCEro, OHA Oy/IeT BBIMOJIHATHCS JIyUllle HA MPAKTHUKE,
HIOCKOJIBKY B Hell 3aJI0KEHO NMPeTyCMOTPEHHOE CMEIICHUE B OJIb3Y MeHee JOPOT0CTOAUUX OINOOK.

Martpuua ctouMocTell HOKa3bIBAET CTOUMOCTD ISl KAXA0TO BO3MOXKHOI'O COUETAaHUSI MPeACKa3aHHOM! U
JIECTBUTEJIbHOI KaTeropuii. [To ymMoIuaHUIO 11 BCEX CTOMMOCTEM OIIMOOYHOM Kiaccu(BUKaIiy 3a1aeTCst
3HavyeHue 1,0. UToObI BBECTH MMOJIb30BATEIILCKUE 3HAUCHUS CTOMMOCTEM, BhiOepuTe Mcnoib30BaTh CTOUMOCTH
OIMO04HOI KJaccH(UKAINMI ¥ BBEIUTE B MATPHILY CTOMMOCTEH HY)KHbIE BAM 3HAYCHUS.

YUTOOBI N3MEHATH CTOMMOCTH OITMOOYHOHN KJIACCU(PUKAINN, BEIOEPHUTE SUCHKY, COOTBETCTBYIOIIYIO HY)KHOMY
COYECTAHMIO MPEICKA3aHHOTO U JICHCTBUTEIILHOTO 3HAUCHHH, YAAJINTE CYIIECTBYIOIIEE COIEPIKAHNE STYCHKN 1 BBEIUTE
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JUJISL HEe JKEeJIAeMYI0 CTOMMOCTh. CTOMMOCTH HE SIBJISIFOTCS] aBTOMATHYECKH CUMMeTpuuHbIMU. Hanpumep, ecom 11st
CTOMMOCTH oIO04HO# Kitaccudukannu 4 kak B 3anaTh 3HaveHue 2,0, y CTOUMOCTH OINOOYHOI Kaccubukann B
Kax 4 Bce paBHO OyJeT 3Ha4YeHNe Mo yMordaHuio 1,0, moka Bbl HE U3MEHHUTE TAK)Ke U €T0 SIBHBIM 00pa3oM.

Onuumn OTKNOHEHUA y3na aBToKNaccupuKaumm

Ha BKJIaJIKC OTKJIOHEHHE y3Ja aBTOKJ’IaCCI/I(l)I/IKaL[I/II/I MOXHO aBTOMAaTHYCCKHA OTKJIOHUTH MOACIIN, KOTOPBLIC HC
COOTBCTCTBYIOT OIIPCACJICHHBIM KPUTCPUSIM. o1 MOJCJIM HE 6y,£[yT NCPEUYUCIIATHCA B CBOAHOM OTHYCTCE.

MosHO 3a7aTh MUHUMAJILHBIH TOPOT [T OOITel TOYHOCTH U MaKCUMAJILHBIHN MMOPOT JIJTS YUCIIA UCTIOJIb3yEMBIX B
MOACIN ICPEMECHHBIX. KpOMe 9TOT O, AJId (I)Hal"OBI)IX noJIe Ha3HAYEHUS MOKHO 3a1aThb MUHUMAaJIbHBIN Iopor AJid
MobeMa, MPUOBIIN U TJIOMIAAN MO KPUBOH; MOIBeM U IPUOLLIIL ONPEISIISIIOTCS, KaK 38/1aH0 Ha BKJIaJIke Moen.
JlonoyHUTENbHYI0 HHYOPMALIUIO CMOTPUTE B pa3uene|“0nunn MoJiesIelt y3J1a aBToKJIaccu(ukanmuu’” Ha CTp. 66l

JONOJTHUTEIbHO MOKHO CKOH(MUTYPUPOBATH y3eJI JJI1 OCTAHOBKH BBIIIOJIHEHUS ITOCJIC TeHEPUPOBAHUS IEPBOIt
MOJIEJIH, KOTOPAasl YAOBJIETBOPSCT 3aJaHHBIM KPUTEPHUsIM. JJOTIOHUTEIbHYIO HHOOPMALINIO CMOTPUTE B pa3eiie
|“HpaBI/ma OCTaHOBKH JIJIs y3JIa aBTOMATHYECKOT0 MOJACIMPOBAHMS HA CTP. 64|.

Onuun napameTpoB y3na aBTOKHaCCMq)MKaLIMM

Ha Bxnanke [TapameTpsl y371a aBTOKJIACCH(PHUKAIIANA MOXHO IPeABAPUTEILHO CKOH(MUTYPUPOBATH ONIUU BPEMEHI
OIIEHKH, TOCTYIHBIE JJIS CJIETIKA.

OT(I)I/UI])TPOB])IBHT]) 10Jisl, FTeHEPUPYEMbIE€ MOICIAMH ancamo.JIeii. y,Z[aJ'[ﬂCT U3 BbIBOJA BCEC NOIOJIHUTCIILHBIC I10JI4,
CIrCHEPUPOBAHHBIC OTACJIbHBIMU MOJCIISIMU, CHa6)Ka}OIIII/IMI/I JaHHBIMU I10JI€ ancamOJ1s1. Bximrounrte 3TOT
NEPCKIIFOYATEIIb, €CJIM BAC UHTCPECYET TOJIBKO O6T>€,E[I/IH€HH21$I OIICHKA BCEX BXOJIHBIX MOJEJICH. y6€,E[I/IT€CL, YTO 3TOT
NEPCKIIFOYATECIIb BBIKJIFOUCH, €CJIM Bbl XOTUTE, HAIIPUMEDP, IPUMCHUTD Y3€JI aHAJIN3a UJIA Y3C€JI OUCHKHA JJIs1 CPDABHCHUS
TOYHOCTH O6BCHHH€HHOI>1 OIIEHKHU C TOYHOCTBIO KaX/101 U3 BXOJHBIX MOJIEJICH.

Y3en aBToOHyMmepauum

V3es1 aBTOHyMepaluy OI[eHNBAET U CPABHUBACT MOJIEIIN T KOJIMUECTBEHHBIX MOJICH Ha3HAUCHUS YHUCIIOBOTO
JMana3oHa, UCHOJIb3Ys HECKOJIbKO PA3JIMYHBIX CIIOCOOOB, YTO MO3BOJISIET UCTIBITATh PA3HOOOPA3HbIE OXOAb! IPU
OJHOM 3aIycKe MOJIeJIMPOBaHuUs. Bbl MoxeTe BBIOpaTh UCIIOJIb3YEMbIe AJITOPUTMBI U SKCIEPUMEHTUPOBATH C
HECKOJIbKIUMH COYeTaHUsIMHU omuuii. Hanpumep, MOXHO Ipeicka3aTh CTOUMOCTD KUJIOW HEABMKMMOCTH U
TTOMOIIH MOJIeIelt HelfipoHHo cetn, ymHelHo# perpeccun, C&RT nu CHAID, 4To0s! yBUIETh, Kakas paboTaer
JIydIle, a TAKKe MOMPOOOBATH Pa3IMIHbIC KOMOWHAINH CIIOCOOOB MOIIATOBOM, MPSMON 1 0OPATHOW Perpecchu.
DTOT y3eJI HCCIIeIYeT BCe BOSMOYKHBIE COYSTAHMS ONINN, pAHXUPYET MOJIEIN-KaHANIaThl HA OCHOBAaHUH 3aJaHHOTO
BaMU MTOKA3aTeJIs M COXPAHSIET JIyUIINe MOICIN IS NCIOJIb30BAHMS TP CKOPHUHTE YJIN JJIS TAJIbHEHIIIEro aHaJI3a.
JIOTOTHUTETLHYIO HH(BOPMAIIIIO CMOTpHTE B pasaene|l masa 5, “V3bl aBTOMAaTHIECKOTO MOISINPOBAHHAs”, Ha CTP.|

IMpumep. MyHUIIMDATIUTET XOUET OOJiee TOYHO OLEHUBATH PeajibHbIe HAJIOTM HAa HEABUKUMOCTD U HY>KHBIM 00pazom
KOPPEKTUPOBATH 3HAYCHUS IO KOHKPETHBIM 00BEKTAM HEIBMXKUMOCTH 0€3 HeOOXOIMMOCTH UCCIIEI0OBATD ITH
00BeKTHI. VIcromb3ys y3el aBTOHYMEpaIii, aHAJIMTHK MOXKET CTCHEPHPOBATh U CPABHUTH HECKOJIBKO MO/IEJIEH,
MIPeICKa3bIBAFOIINX CTOMMOCTE HEJIBUKIMOCTH Ha OCHOBAHHHM THUITA CTPOCHUS, COCEACTBA, PA3MEPOB U APYTUX
M3BECTHBIX (DAKTOPOB.

TpeGoBauus. Y Bac JODKHO OBITH TOJIBKO OIHO IOJIE HA3HAUeHNU (C 3aJaHHO# posbio Ha3navenne) n onnH mwm
HECKOJIbKO MPEMKTOPOB (B 3aJIaHHON poJibio BBoa). [Tosie HazHaueHusT HOJDKHO OBITh KOJTMYECTBEHHBIM (YMCIOBOM
JIAATa3oH), HAIPUMED, 03pacT WA J0X04. Y BXOJHBIX MOJIE MOXKET ObITh YpOBeHb u3MepeHus: KomuecTBeHHbI
uim KateropuasbHblil ¢ TEM OrpaHUYEHUEM, YTO HEKOTOPbIE BXOAHbIE JAaHHBIE MOTYT HE HOJAXOAUTD IS
HEKOTOpPBIX TUNOB Mojiesieit. Hanmpumep, moaenu nepeBa C&R MOryT ucnosib30BaTh KaTeropualibHble CTPOKOBBIE
OJIsl B KAYECTBE BXOHBIX, a JJIsI MOJIeJIel JIMHEHHO perpecciy uX MCHOJIb30BATh HEJIb3sI, U TAKUE MOJISI Oy IyT
UTHOPHPOBATHCS. DTO Te e TPeOOBAHUS, YTO U IPU MCIOJIb30BAHUY OT/ICIBHBIX Y3JI0B MOICIMPOBAHUSI.
Hamnpumep, monens CHAID paboTtaet oquHakoBo py reHepupoBanuy 1 u3 y3yia CHAID, u u3 y3ia
ABTOHYMEpaIuy.
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IToast yacToTHI M Beca. YacToTa M BeC NCIOJIL3YIOTCS [JIS IPETOCTABIICHHS JOTIOJHATEILHON BaXKHOCTH HEKOTOPBIM
3aMHCAM 10 CPABHEHMIO C OCTAJIbHBIMH, TaK KaK, HAIIPUMeEp, TOJIb30BaTeJb 3HACT, YTO HAOOP JaHHBIX COOPKH
HEJIOCTATOYHO MPEICTABIISIET pa3 el 3al0JHEHUS POIUTEIIECKIX 3JIEMEHTOB (BEC) MJIM OJIHA 3aMUCh IPEICTABIISIET
HECKOJIbKO MJICHTHUYHBIX HaOroieHuit (1actora). Eciu 3a/1aHO 1oJIe 4aCTOThI, OHO MOKET UCNOJIb30BATHCS
anroput™mami epeBa C&R u CHAID. ITose Beca moxet ucnosibzoBathes aaroputmamu C&RT, CHAID,
perpeccun U 0000IIEHHON JIMHEWHOI perpeccun. Jpyrue THITBI MoJiesieil OyIyT HTHOPUPOBATD TH MOJIS, HO B
JIF0OO0M cITydae IIOCTPOST cBou MoAem. [10JIs 4acTOTHI M Beca MCHOJIb3YFOTCS TOJIBKO ISl TOCTPOCHHS MOJIeJIeH 1
HE pacCMATPUBAFOTCS IIPU IPOBEPKE WJIM CKOPUHTE MOJelieil. [1oTMOoTHATETbHYFO HHPOPMAIIIIO CMOTPHUTE B pa3esic
|“I/Icnonb3OBaHHe HOJIel YacTOTHI U Beca’ Ha CTP. 3BI

Ipeduxcel. Ecom k cienky 11 y3ia aBTOKJIAacCH(UKATOPpaA WM y3J1a aBTOHYMEPAIMH IPUKPENUTD y3eJ TaOIUIbL, B
Ta6J'II/ILIe 6yLLCT HECKOJIbKO HOBBIX IEPEMEHHBIX, UMCHA KOTOPBLIX HAYMHAOTCA OJJHUM U3 CIICTYIOIIUX Hped)I/IKCOBI
3G, $GE, 3R, $XR nnu $XRE.

[To cormamieHuro MeHa CTeHEPUPOBAHHBIX IIPH CKOPHHTE IIOJICH COCTOSAT U3 UMEHH MOJIsI HA3HAUCHHUS CO
crangapTHeiM npedurcom. Ipedukcol $G u $GE renepupyrorces 06001eHHOM JIMHEHHON Moelbio; $R - 51O
npedUKC, UCIOJIb3YEMBI ISl IPEACKa3aHMsl, TEHEPUPYEMOTo B JaHHOM ciiydae Mojaesibio CHAID; $X oObruHO
reHepupyetcs npu nomoinu ancam6s, a $XR, $XS u $XF ucnosnb3yrores B kauecTBe NpeUKCOB B CIIyUasix, /1€
0JIe Ha3HAYEHUS - HEPEPBIBHOE, KATETOPHAIbHOE WITH (pJ1aroBoe COOTBETCTBEHHO. MO pa3HBIX THIIOB
UCIIOJIB3YIOT Pa3Hble HAOOPHI MPEPUKCOB.

ITonnepxuBaemble TUIIBI MOAEIIEH
K noanepxkuBaeMbIM TUIIaM Mojieieid oTHocsTes HelipoceTu, epeBo C&R, CHAID, perpeccusi, o6o01ieHHas

JIMHEHAs perpeccus, omkaiiimme cocen 1 SVM. JIomoJHUTEIbHYIO HHPOPMAIIMIO CMOTPHTE B pas3esie| Oy
bkcrepra y3ia aBToryMeparmn” Ha cTp. 72)

Onuun mopenen y3Jia aBTOHyMepauuu

Ha Bkiagke Mojiesb y371a aBTOHYMEpAIUK MOKHO 3a7aTh YUCJIO COXPAHSIEMBIX MOJIEJIe U KPUTEPUH JIJISI
CpaBHEHUs MOJIeJIei.

HWmsa MO/J1e/TH MoxHo CI€HCpUPOBATHb UM MOJCJIN ABTOMATUYCCKH HAa OCHOBE ITOJIAA HA3HAYCHUS UJIA ITOJIsA ID (.]'II/I6O
THUIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3a,uaHo) b0 3a1aThb MOJIb30BATCIIBCKOC UM

Hcnoan3o0BaTh pa3aeseHnble qanHble. Ecom ompeneneHo mose pasjesia, 3Ta ONIUs TapaHTHPYET, YTO IS
MTOCTPOCHUS MOJIEIN OYAYT MCHOJIb30BATHCS JAHHBIE TOJIBKO U3 pas3zesia OOyUeHNS.

Co3anue Moelteii pacmenyienusi. CTpouT OTACJIbHYIO MOJIE b AJIS1 KaXKI0TO BO3MOXKHOI'O 3HAYEHHUSI BXOJHBIX

oJIeH, 3aJaHHbIX KaK [0JIs1 paciienyieHus. JlonoaHuTensHyo nHGopManuto cMotpute B paszaese( ‘Tloctpoenns
[Monerneit paciuerienus” Ha ctp. 28

PaH)Kl/lpOBaT]) MO€e/Id, HCNOJIb3YH. 3aaaeT KpUTCpUHU, UCITOJIL3YEMBIC IJI1 CPDABHCHU S MoJIeJIei.

*  Koppeasus. Koppessiuu [Tupcona mex iy HaOIF01aeMbIM U IPEACKA3aHHBIM MOJIEJIbIO 3HAUEHUEM JIJIs1 KaXK 101
3amucu. KoappuuueHT Koppesisinuy - 3T0 Mepa JIMHSHHON CBSI3U MEX/Ty ABYMS IEPEMEHHBIMHU, IIPU 3TOM OoJice
OJIM3KUE K SMHUIIEC 3HAYCHUS COOTBETCTBYIOT 0O0Jiee CHIIbHOMN Koppessiuu. (3HaueHust ko3ddurmeHta
KOPPEJISIIAU H3MEHSFOTCSI B TUana3oHe OoT —| mpu aOCOIFOTHOM OTpUIIATEIbHON B3aMMOCBSI3H A0 +1 mpu
a0COJTFOTHOM MOJIOKHUTEIILHOIW B3aUMOCBsI31). 3HaueHHe () yKa3bIBaeT HA OTCYTCTBUC JIMHEHHOW CBSI3M, B TO BpeMsl
KaK MOJEJb C OTPUIATEIHHBIM KOIPPUIUECHTOM KOPPEJISIAN OyIeT PAHXUPOBATHCS HA CAMOM HU3KOM YPOBHE).

* Yuco noseii. KomuectBo noneﬁ, HCIOJIb3YEMBbIX B MOJIEJIA B Ka4Y€CTBC NPEAUKTOPOB. BI)I60p Moieseit ¢
MEHBIIINUM KOJIMYECTBOM IOJICH MOXKET YIOPOCTUTH NOATOTOBKY JAHHBIX U B HCKOTOPBIX CJIy4dasaX IIOBLICUTH
IPpOU3BOAUTEIIbBHOCTD.

* OrtHocuTebHas ommoKka. OTHOCUTEIbHAS OIIMOKA - 3TO OTHOIICHNE TUCTIEPCUH HAOJIF0JTaeMbIX 3HAYCHUH TpH
OTKJIOHEHUH OT IPEACKA3aHHBIX MO/JICJIBIO K JUCIEPCHH HAOJIIOJaeMBbIX 3HAYCHHUI TPU OTKJIOHEHUH OT CPEIHETO.
C npakTHYECKOi TOYKN 3PEHUSI OTHOCHTEJIbHAS OIIMOKA TOKA3bIBACT, HACKOJILKO XOPOIIO paboTaeT MoJIesb O
CpaBHEHHIO ¢ MO/1eJ1bo Null YITH MOCTOSIHHBII 4JIeH, KOT1a B Ka4eCTBe PEICKA3aHUS BO3BPAILACTCS IPOCTO
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cpeHee 3HAUYCHUE MOJIsl Ha3HaYeHus. [1J1s XOpolieil Moiesn 3TO 3HaYeHNEe JOJDKHO OBITh MeHblIe |, 0003Hauas
JIyYIIIyF0 TOYHOCTb MOJIEJIM IO CPABHEHUIO C ITyCTOM MoiesIb0. Moesb C OTHOCUTEJIbHOM oImmOKoit OoJbie |
MEHee TOYHasl, YeM IycTasi MOJeJb, O3TOMY OecroJie3na. Jjist MoJiesiel TMHeHON perpeccuy OTHOCUTEIbHAS
ommbKa paBHa KBaapaty Koaddunuenta koppessinuy 1 He J00aBIIsIeT Kakoi-mo6o napopmanmu. s
HEJIMHEHHBIX MOJIeJIeld OTHOCUTEJIbHAS OIIMOKA He CBsi3aHa ¢ KOA((PUIIMEHTOM KOPPEJISIIUY U TPEJOCTABIISET
JIOTIOJTHUTEJILHYIO MEPY ISl OLIEHKH pabOoThI MO/JIEIIN.

PaH)KPlpOBaTb MO/1€JI1, MIPUMECHHUB. Ecmm HCIOJIB3YIOTCA pa3a€jibl, MOXHO 3a/1aTh, KAK MMCHHO PaHXUPYROTCS
MOJEJIM, HA OCHOBAHUU 06yqafomero pasaciia faHHbIX WJIA UCIIBITATCJIBHOTO pa3aciia. Il.]'[ﬂ 0O0JIBIIINX Ha60pOB
JAaHHBIX UCIIOJIB30BAHUE pa3aciia AJIsd NPpEABAPUTEIILHOIO IIPOCMOTpa MOJIEJIE MOXKET CYyIIECTBEHHO ITOBBICUTH
IPOU3BOAUTCIIBHOCTD.

Ync10 HEMoIb3yeMBIX MoJelIell. 3a1aeT MaKCHMAaJIbHOE KOJIMYECTBO MO/IeIeil, KOTOpbIe OYIyT MepPeUHCIICHbI B
CJIETIKEe MOJIEJIeH, CO3/1aBAeMbIM Y3JIOM. BBICIIINE O PAHTY MOJEIN MEPEUUCIISIFOTCS B COOTBETCTBHU C KPUTEPUEM
pamKUPOBaHUs. YBeJMYCHHE ITOTO MPeJiesia TO3BOJIUT CPABHUBATD PE3yJIbTAThI OOJIBIIETO YUCia MO, HO
MOJXET IOHU3UTh MPOM3BOIUTEIILHOCTh. MakcuMasbHOE pa3pelieHHoe 3HayeHune - 100.

BbruncuTh BasKHOCTH NPeTUKTOPOB. [1J1s MoIesIelt, MPOW3BOASIINX COOTBETCTBYIONIYIO MEPY BaXKHOCTH, MOKHO
BBIBECTH JUATPAMMY, TIOKA3bIBAIOIIYI0 OTHOCUTEIHHYIO BaXKHOCTD KaXKIOTO MPEAUKTOPA MIPH OIIEHKE MOJICIIH.
OOBIYHO BaM NOTPeOyeTCsl HAMPABUTD YCUJIUS IO MOJIEJIMPOBAHUIO HA pACCMOTPEHNE HANOO0JIee BaXKHBIX
IPEeIUKTOPOB, OTOPACHIBAS UM UTHOPHUPYS HAUMeHee BaxkHble. OOpaTuTe BHUMAHUE HA TO, YTO BAXXHOCTH
MPEAUKTOPOB MOXKET YBEJIMUUTHL BpeMsi 00cueTa HEKOTOPBIX MOJIeJIe, TOATOMY 3Ta XapaKTepUCTUKA HE
peKOMeHIyeTCs, €CIIM BbI IPOCTO XOTUTE MPOBECTU OoJiee MUPOKOE CPaBHEHUE CPeAr pa3HbIX Mojestell. BaxHocThb
CTaHOBUTCS OOJIee MOJIE3HOM, KOTrAa Bbl YK€ Cy3UTE CBOI aHa M3 JO HEOOJIbUIOTO KOJIMYECTBA MO/IeJIeid, KOTOpbIe
HYXHO OYIeT U3YIuTh 60Jiee ToapoOHO. JJOMOIHUTEIBHYIO HH(POPMAIIEO CMOTPHTE B pa3z[ene
lnpemmkTopa” Ha cTp. 43|

He xpanuth Mo1ei, ecyii. 3a7jaeT TOPOTOBbIE 3HAYCHHUS [T KOd(h(PHUImeHTa KOPPETAIU, OTHOCUTEIILHON OIMOKH

1 KOJIMYECTBA UCIOJIb3yEeMBIX ToJIei. Moesn, KOTOPBIM He YAAeTCs YIOBJICTBOPHUTH JJFOOOMY U3 3THX KPUTEPHUEB,

OyIyT OTOPOIIEHBI U He OYAYT NEPEUUCIIATHCS B CBOJHOM OTYETE.

* Koadduunent koppesuun Menbie 4yeM. MUHIMaITbHAS KOpPessuu (10 aOCOTFOTHOMY 3HAUCHHUFO) JJIS1 MOJICIIH,
9TOOBI OHA BKJIFOYAJIACH B CBOJTHBIN OTYET.

* Yuciao HCNOJIb3YyEMbIX noJiei 0oJbIe YeM. MakcuMaJibHOE YUCIIO HOHCfI, KOTOPBIC MOXHO HUCIOJIb30BATH B JIF00 Ol
Moa¢EIu, YTOOBI OHA BKJIFOYAJIACH B CBOJHBINA OTHYET.

*  OTHOCHTE/IbHAS OIMHOKA 00JIbIIe YeM. MakcuMaJlibHasi OTHOCUTE IbHAS OIIMOKA AJIs JIF00O0M MOIE I, YTOOBI OHA
BKJIFOYAJIACh B CBOJHBIN OTYET.

JOTOJTHUTEIEHO MOKHO CKOH(MUTYPHUPOBATH y3€JI JJI1 OCTAHOBKH BBIIIOJIHEHUS ITOCJIC TEHEPHPOBAHUS IEPBOit
MOJIEJIH, KOTOPAas YAOBJIETBOPSET 3aTaHHBIM KPUTEpHUsIM. [JoNOHITEIbHY0 HHOOPMALINIO CMOTPUTE B pa3ieiie
[‘TIpaBmIa OCTAHOBKY [JIs y3J1a aBTOMATHYECKOTO MOJIETMPOBAHHs” Ha CTP. 64]

Onuun QKCNnepTa y3ina aBTOHyMmepauunmn

Ha Bkiagke DxcnepT y3i1a ABTOHYMepaIusi MOXHO BBIOPATH UCIIOJIb3yeMble aJITOPUTMBI U OIIUY U 33/1aTh
IpaBuja OCTAHOBKH.

Broi6epure Mmogemm. [To yMOT4aHUIO [IJTS IIOCTPOCHIS BBIOPAHBI BCE MOJICIIN; HO eCJIi ¥ Bac ecTh Analytic Server, BbI
MOXETe OTPAHUIUTHCS TEMHU MOCIISIME, KOTOPBIE MOKETe 3amyCTUTh B Analytic Server u 3a1aTh 711 HUX JTHOO
MTOCTPOCHHE MOJIEJICH pacCIIeIIeHnsI, TMO0 TOTOBHOCTH K 00paboTke OOIbINX 00beMOB JaHHBIX.

Ucnonb3yembie Moaen. Vcnob3yiTe mepekrouaTesid B CTOJIOIE CieBa, YTOObI BLIOPATh THITBI MOJIesIei
(anropuTMBI) AJ15 BKJIFOUEHUS B CpaBHEHME. UeM OOoJIbllie TUMOB BBl BBIOEpETe, TeM OO0JIbIlle MOIefieil Oy1eT CO3/1aH0

1 TeM OoJIbllle BpeMEeHHU 3aiiMeT ux oopadboTka.

Tun moaemu. [Tepevunciisier TOCTYIHBIE aJITOPUTMBI (CMOTPUTE HUXKE).
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IMapamerpnbl Motesm. [11s1 KaXK10r0 THIIA MOJIEIM MOYXHO UCIOJIb30BAThH 3HAYCHHS 10 YMOJYAHUIO UJTH HAXKATD
KHOIIKY 33}13Tb, ‘ITO6I)I BLI6paTb OIIIMMU OJI1 KAXJ0T'0 THUIla MOZ[CJ'ICI\/'I. KOHKpCTHI)IC OIIUHN aHAJIOTUYHBI JOCTYIIHBIM
Ha JPYrux y3jax MOACIUPOBAHMUSI, OJHAKO 3/16Ch MOKHO BBIOPATh HECKOJILKO OMIUI UJTH UX KOMOUHAIIHIA.
Hanpumep, npu uCrosIb30BaHUU MOJIeIeil HelfpoceTeil BMECTO BBIOOpa OJTHOTO M3 HIECTH CIOCOOOB 00yUeHHUSI
MOJKHO yKa3aTh BCE U3 HUX, YTOOBI IPH OJHOM MPOXOJIe OOYIUTh MIECTh MOJICIICH.

KosmuectBo moaeseii. COIEpKUT KOJIMIECTBO MOJIEJICH, CO3TaHHbIX JIISI KaXKI0T0 aJrOPUTMA HAa OCHOBE TEKYIIHX
napaMeTpoB. I1pn KOMOMHHPOBAHUY ONIUI KOJIMIECTBO MOJIEJIE MOXKET OBICTPO BO3PACTATh, IIOITOMY
HACTOSTEJILHO PEKOMEH/IYETCSI OCOOEHHO BHUMATEJIBHO CJICANTH 3a 9TUM 3HAYEHUEM, B Y4CTHOCTH, IIPU
HCIOJIb30BaHUY OOJILIINX HAOOPOB TAHHBIX.

Orpann4uTs MaKCHMAJIbHOE BpeMsl, YXO0/silee Ha nocTpoenue oaHoii Mogemm. (Tosbko ast moneseit K-cpenaux,
Koomnena, nByxiaroBoii onenku, SVM, KNN, OaifecoBckoit ceTu u cucka perieHuit). 3agaeT npeaeabHoe
MaKCHMAaJIbHOE BpeMsl Ha Kax Iy MoJiesib. Hampumep, eciii HeKOTOPOii KOHKPETHON MOEIIU MOTpedyeTcs
HEOKUIAHHO OOJILIIOE BpeMs Ha 00ydYeHUe U3-3a KAKOI'O-TO CJIOKHOI'O B3aUMOIEUCTBUS, 3aI€P/KKA BBIIOJIHEHUS
MIOJIHOT'O IIPOXO0/IAa MOJCIIMPOBAHMS MOKET OBITH HEXEIIATEIIBHOM.

HO,Z[,Z[CP)KI/IBaCMHC AJITOPUTMBI

o V3en1 HelipoceTel HCIOJIb3YeT YIPOLICHHYI0 MOIeIb 00paboTKH HHYOPMAIIUN YeJIOBEUSCKIM MO3TOM.
{ ﬁ HeiipoceTn paboTaroT, 06cYnTEIBast 60JIBIIOE KOJIMIECTBO CBSI3AHHBIX MEXIY COO0I 00pabaThIBAEMBbIX
3JIEMEHTOB, KOTOPbIE IPEJICTABIIAIOT a0CTPaKTHYIO BEpCHIO HelipoHoB. HeitpoceTu - 310 MolIHbIe

CpeacTBa OLICHKN O6HII/IX (byHKHI/IOHaHI)HI)IX 3aBHCI/IMOCTCI>'I, Tpe6yfoume MWHUMAJIbHBIX 3HAHUI
CTATUCTUKH U MATEMATHUKHA I UX 06yquI/m 1 IPUMEHCHUA.

Sy V3en aepesa kiaccudukanuu u perpeccun (Classification and Regression, C&R) renepupyet 1epeBo
] PpelIeHni, TO3BOJISIFOIIEe TPEICKa3bIBATh NN KJIacCU(DUIMPOBATE Oy IyIue HaOIroieHUs. DTOT METO/
UCIOJIb3YeT PEKYPCUBHOE Pa3jiesieHue, YTOOBI PACIIENUTh O0YYAIOIIME 3aMICH Ha CETMEHTBI, Ha
KaX/IOM IIare MUHUMU3UPYsI HEOHOPOTHOCTb, IPHYEM y3€JI IepeBa CUMTACTCS “IUCThIM, €CJTH BCe
100% nHaburoeHnit B y3J1e monagaroT B KOHKPETHYIO KATErOPUIO MOJIsl Ha3HAYCHUs. BXOAHbIE OIS 1
HOJIS1 HAa3HAYCHWSI MOTYT OBITh U3 YHCJIOBOTO JHAalla30Ha WM KaTeropruaIbHbIMI (HOMUHAJILHBIMA,
HOPSIIKOBBIME WJIH (pJIaraMiu); Bce paCIICIICHUs] OMHAPHBI (TOJIBKO JBE MO PYIIIIbI).

Y

ONTHMAaJIbHBIX paciiemienuil. B otymune ot y3i0B nepesa C&R u QUEST, CHAID mosxet
TeHepHPOBAThH He TOJILKO OMHAPHBIE AEPEBBSI, TO €CTh Y HEKOTOPBIX PACIIEIICHHI MOXKET OBITH
OoJtbllie IBYX BeTBEW. BXOTHBIEC OJIS ¥ TIOJIe HA3HAYEHMSI MOTYT OBITh KOJIMYECTBEHHBIMH (YACIIOBOI
JIMana3oH) UM kateropuajbubiMu. McuepnbiBaromumiit CHAID - 310 moaudukanus meroga CHAID,
HpY KOTOPOM IIPO/IesIbIBaeTCs 6oJiee TIaTeIbHAs PaboTa MO U3YYEHHIO BCEX BO3MOXKHBIX
paclienieHui ISt KaXk10Tro NPeIuKTOpa, HO 3TO TpeOyeT OOJIbIle BPEMEHN JJIsl BEIYUCIICHUIA.

p ,r’iw . V3en CHAID reHepupyeT AepeBbsi pellieHn, UCTIOJIb3Ysl CTATUCTUKY XU-KBAaAPAT IS ONpeIeICHIs
CHAID

JInneitHas perpeccus - 3TO OOIIETIPUHSTHI CTATUCTHIECCKUN METOT 0OPaOOTKY JAHHBIX W BBIYHACIICHUS
npeAcKa3aHuii IpH MOATOHKE MPSIMOIl JIMHUY UJIH IUTOCKOCTH, MUHIMU3UPYIOIINAX PA3HOCTH MEXKIY
Mpe/ICKa3aHHBIMU 1 (DAKTUYECKMMU BBIXOHBIMU 3HAUCHUSIMU.

O6o01IeHHAas JIMHEHHAS MOJIEJIb pACIIUpPSIET OOIIYIO JIMHEIHYIO MO/Ie/Ib, TAK YTO 3aBUCHMAs
HepeMEHHAas CYUTACTCS JIMHEIHO CBSI3aHHOU ¢ (aKTOpaMU U KOBaApHAaTAMU Yepe3 3aJaHHYIO (DYHKIIHIO
cBs3u. boJsiee Toro, MoJiesib 0MyCKaeT HaJIMUue y 3aBUCUMON NIEPEMEHHOMN pacipe/iesIeHusl,
OTJIMYAIOIIET0Csl OT HopMaJibHOTo. OHAa BKIIFOYAET B ce0s PyHKIMOHAILHBIE BO3MOKHOCTH OOJIBIIIOTO
KOJIMYECTBA CTATHCTUYECKUX MOJIEJICH, B TOM YHCIIe JIMHEHHOM PEerpecCH, JJOTICTHYECKOM PErpeccuH,
JIOTJIMHEHHBIX MOJIeJIel U1 KOJIMYeCTBA JaHHBIX U HHTEPBAJI-LEH3YPUPOBAHHBIX MO/IejIeil BBDKUBAHUSL.
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P V3en k 6rmxaiimmx coceneit (k-Nearest Neighbor, KNN) cBsi3piBaeT HOBOe HAOIFOCHNE C KATErOpHeit

o WJTM 3HAYECHHEM k 0OBEKTOB, OJIIKANIINX K HEMY B IIPOCTPAHCTBE MPEIUKTOPOB, T/IE k - 3TO IeI0e
yucyio. [TogoOnbie HAO O 1eHMS OJIM3KY IPYT K APYTY, & HEIOX0XKKMe HAOII0IeHH S, HA000POT, y/1aJIeHbI
JIPYT OT JApyra.

V3en MexaHu3Ma ONOPHBIX BEeKTOpoB (Support Vector Machine, SVM) no3BoJisieT kitaccupuuupoBaTh
JIAHHBIC IO OJTHOM MJIM IBYM I'pynnam 6e3 nepeodyuenusi. SVM xopoiio paboTaeT ¢ LUPOKMMHU
HaboOpaMu JaHHBIX, B YACTHOCTH, B CJIy4ae OYeHb OOJIBIIOTO YHCIIA BXOIHBIX MOJICH.

Moemm TMHEHHOR perpeccun nNpeACKa3bIBaAOT 3HAUYCHUSA HEIPEPBIBHOTO LEJIEBOI'O MOJIA HA OCHOBE
JIMHEHHBIX B3aMMOCBSI3eH MEXAY HEJIEBBIM IMOJIEM U OJHUM HJIM HECKOJIBKMUMU NPEAUKTOPAMU.

Onuun napameTpoB y3Jjia aBTOHyMepauuun

Ha Bxnanke [TapameTps! y371a aBTOHYMEPAIUU MOXHO NPEABAPUTEIBHO CKOHPUTYpUPOBATH OMIUN BPEMEHI
OLECHKU, JOCTYIIHBIE [JIs CIICIIKA.

OT1duiIbTPOBBLIBATH M0JIsl, FeHEPHPYeMble Mo/Ie/IsIMI ancaMOJieil. Y 1aJisieT U3 BBIBO/IA BCE JIONOJIHUTEILHBIE M1OJIS,
CTeHEPUPOBAHHBIE OTICJILHBIME MOJCIISIMA, CHA0KAFOIIUMHU TAHHBIMHU TT0JIe aHcaMOJIs1. BKirounTe 3TOT
NepeKIroYaTelb, €CJIM BaC MHTEPECYET TOJbKO 0OObETMHEHHAS OIIEHKA BCEX BXOIHBIX MOJIejIel. Y 0euTech, 4YTO 3TOT
MIEPEKJIFOYATEIb BBIKIIFOYEH, €CJIM Bl XOTUTE, HAIPUMEDP, IPAUMEHNUTH Y3€JI AHAJIN3a UJIM Y3€JI OLICHKHU J1JIs1 CPABHEHU S
TOYHOCTH OOBEAUHEHHON OIEHKH C TOYHOCTBIO KaKA0M U3 BXOIHBLIX MOJEJIEH.

BbruncmTh cpeiHeKBaApaTHUHYI0 OLIMOKY. Ecii moJte Ha3HA4YeHNS KOJIMYECTBEHHOE (YMCIOBO [Uana3oH), o
YMOJIYAHUIO 3aI1yCKAETCs BBIUUCJICHUE CPETHEKBAIPATUUHON OIMOKHY AJIs1 ONpeAeSICHUs Pa3IMInil MEX Ty
U3MEPEHHBIMY UJIM OLIEHEHHBIMU 3HAYEHUSIMU U 1€ICTBUTEJIbHBIMU 3HAUYECHUSIMU, & TAKXKe JJIs IEMOHCTpaLui,
HAaCKOJIbKO 9TH OIIEHKH COBIAJIN.

Y3en ABTOoKnactepusauua

V3em aBTOKJIACTePU3aNNN CPABHUBAET M OI[CHUBAET MOJIEJIN KIJIACTePU3AINH, KOTOPHIE BBISBIIIOT TPYIIIBI 3amuceit
CO CXOIHBIMH XapakTepucTukaMu. [10106HO ApyruM y3jJaM aBTOMATHYECKOTO MOJISIMPOBAHMS, 9TOT Y3€JI MOXKHO
WCIOJIb30BATh JIJIT ONPOOOBAHMS HECKOJILKUX COUYETAHUHN OMINK 32 OJIMH 3aIyCK MOJIETIMPOBaHUs. MO MOXHO
CpaBHUBATH IIPH MOMOIIU 0A30BbIX MOKA3ATEJICH, MBITASICh (UIBTPOBATH U PAHKUPOBATH C UX HCIOJIb30BAHUEM
MOJIE3HOCTh MO/IeJIel KJIacTepu3aluil U MPe0CTaBUTh TOKA3aTesIb HA OCHOBE BaXXHOCTU KOHKPETHBIX MOJIEH.

Moien KJIacTepu3alfy 4acTo CIYXaT JJIsl OOHAPYKEHHSI IPYIIIL, KOTOPbIe MOXKHO UCIIOJIb30BATh KaK BXOTHYIO
“HOOPMAIUIO IS TasbHeiiero anams3a. HanpuMep, mycTh Hy)XHO BBISIBUTB IIEJICBBIC IPYIITHI KIIMCHTOB C YYETOM
JIeMOTpapUIeCKIX XapaKTePUCTHK, TAKUX KaK JTOXO/I, MJTH C YIETOM YCIIyT, KOTOPBIE OHU MIPHOOPETATH B IPOIILIIOM.
DTO0 MOXHO CHENIATh, HEe 3HAS 3apaHee O TPYIIAax U UX XapaKTePUCTHKAX -- MOKHO HE 3HATH, CKOJIBKO TPYIII
KEJIATEJILHO BBISBUTD, U 110 KAKAM OCOOCHHOCTSIM. MoIesn KJIaCTepU3aliy YaCTO HA3bIBAIOT MOACITIIMH O0YUCHHUS
0e3 yuuTeJIsl, MOCKOJIbKY B HUX HE UCIOJIb3YeTCs T0JIe HA3HAYCHUSI 1 OHU HE BO3BPAIAIOT KOHKPETHOE
npeacka3aHue, KOTOPOe MOXHO OIIEHUTh Kak HCTHHHOE UJIH JIoKHOe. O IEHHOCTU MOJEJHN KJIACTepU3aLUH Cy AT MO
€e CIOCOOHOCTH BBISIBJIITH MHTEPECHBIEC TPYIILI B JAHHBIX U IIPE/IAraTh NOJIe3HbIe ONMCAHUS OTUX TPYIIL.
JonoyHuTeNIbHy 0 HHOOPMAIIUIO CMOTPUTE B pa3aene|l"naBa 11, “Mojenu kjIacTepu3anuu’, Ha CTp. 223l

TpedoBannsi. OTHO UITH HECKOJILKO TOJICH XapaKTePUCTHK, IPECTABIIAFONIAX HHTepeC. B oTiminu ot npyrux
MoJIesielt, B MOIEJISIX KJIaCTepU3alliy HeT NOJIeif Ha3HAUCHHU S, IIOCKOJIBKY He JeJIAeTCsl KOHKPETHBIX MPeICKa3aHuiA,
KOTOpPBIE MOKHO OIIEHMBATH KaK NCTUHHBIC UJIH JIOKHBIE. BMECTO 3TOT0 371€Ch UIIYTCSI TPYIITBI HAOJIFOICHAT],
KOTOPBIE MOTYT OBITH CBS3aHBI APYT C APYroM. Tax, B MOJIe M KJIACTEPU3AINH HEJIb3s PeACKa3aTh, KAK TaHHBIHA
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KJIMEHT OTHECETCA K HEKOTOPOMY ITPEAJIOKCHUIO. Ho IIpyu IOMOIIU MOJEJIN KJIACTCPU3AIIUN MOXHO HA3HAYUTDH
KJIMEHTOB B I'pynibl HA OCHOBE CKJIOHHOCTHU BECTU ce0st TeM MJIM UHBIM o6pa30M. Iloss Beca 1 4acTOTHI HE
HUCIIOJIB3YIOTCA.

IMoas HOPMHPOBAHMSA. XOTs IT0JIe HAa3HAYCHMS HE HCIOJIb3YCTCH, BBl BCC KE MOXKCTE YKa3aTb OAHO NJIK HECKOJILKO
MoJied OLEHKHU Ipu CpaBHCHUU MoOJeJIeH. Tlone3nocTh MOACJIM KJIACTCPpU3alIMU MOXKET OLICHUBATHCA 110 TOMY,
HACKOJIBKO XOPOIIO MJIM IJIOXO KJIACTEPHI PA3JIMYAOTCA 110 3TUM ITOJISAM.

IMonnepxuBaeMble TUIIBI MOIEIIEH

IMoaaepxuBaeMble TUIILI MOJIEJIEH BKJIIOYAIOT B C€0sI IBYXITANTHYIO MO/JIEJb, MOJIeJb K-cpenHux u Moaesib KooHeHa.

Onuuu moaenu y3na aBTOMaTUUYeCKomn Knactepusauuu

Ha BKJIaJKE MO)IG.]'H) y3J1a aBTOKJIACTCpU3alIU MOXXHO 3aaTh YUCJIO COXPAHACMBIX Mojesiel u KpUTCpUU OJI1
CpaBHCHUA MoOJeJIeH.

Nms MO/Ie/IH Moxuo CTCHCPUPOBATDb UM MOJCIIN ABTOMATUYCCKHU Ha OCHOBC ITOJISA HA3HAYCHU S NJIA ITOJIA ID (.HI/I6O
THUIIA MOJICJIN B CJIyvae€, €CJIM HUKAKO€ U3 3TUX MoJiek He 3az[aHo) B34(8]0) 3a4aTh IMOJIb30BATECIIbCKOC UM,

HUcnoan3o0BaTh pa3J1€/ICHHbIC JAHHbIC. Ecmm OIIPEECIJICHO II0JIE pa3/Jiciia, 5Ta ONIUA rapaHTUPYET, YTO JIA
IIOCTPOCHU S MOAEJIN 6y,£LyT HCII0JIb30BATBHCA JaHHBIE TOJIBKO U3 pa3eja O6y‘IeHI/I$I.

PaH)Kl/lpOBaT]) MO€e/IH, HCNOJIb3YH. 3az[aeT KpUTEpUHU, UCITOJIB3YCMBIC IJIsd CPDABHCHUA U PAHXXUPOBAHUA MOJeJIeH.

e Cunaystnas mepa. [ToxazaTesb OJHOBPEMEHHO CIEIJIEHHOCTH BHYTPH KJIACTEPOB U PA3AETICHHOCTU MEXTY
kJ1actepamu. JlonoJHUTEIbHYIO0 HHPOPMAIIMIO CMOTPUTE HUXKE B pasneiie CuiysTHaa mepa panicuposanus.

* Yucso kaacrepoB. Unciio kiacTepoB B MOJICIIH.
* Pa3mep HauMenblnero kiacrepa. Pazmep HauMeHbIIEro KJacTepa.
* Pa3mep HauGoJibuIero kjaacrepa. Pazmep HanboJsibIero kiacrepa.

* Hawnmvenbimii k1acTep K HanboJbmeMy. OTHOIIIEHHE pa3Mepa HAMMEHBIIIETO KjlacTepa K pa3Mepy HanOOoJIbIIEeTro
KJacTepa.

* Baxkunoctb. BaxxnocTts nosist Onenka Ha BxJjiajake [loas. O6patuTe BHUMaHUE HA TO, YTO 3TO MOYXXHO BBIUUCIIUTh,
TOJILKO ecJi 3aaHo noJjie Onenka.

Pan:xupoBath Mo/1eiM, NpUMeHnB. Ecii NCHOJIBb3YIOTCS pa3/iesibl, MOXHO 3aaTh, KAK UMEHHO PAHXUPYIOTCS
MO/JIeJI, HA OCHOBAHHMH O0yYaroIIero Habopa JaHHBIX WJIM Habopa TecTupoBaHus. st 00JbIIX HAOOPOB TAHHBIX
UCIOJIb30BaHUE Pa3fielia Iisl IPEBAPUTEIHLHOIO IIPOCMOTPA MOJIeNIei MOXKET CYIIIECTBEHHO TOBBICUTh
OpOU3BOAUTCIIBHOCTD.

YncJio coxpanseMbIX MoJeIeil. 3a0aeT MaKCUMaJIbHOE KOJIMYECTBO MOJIeJIel B CJIENIKE, CO3JAaHHOM 3TUM Y3JIOM.
Bricuine no panry Mo/ieJiu NepeuucsitoTCsl B COOTBETCTBUU C KpUTepUeM pamxupoBanusi. O6paTute BHUMaHUE Ha
TO, YTO YBEJIMUCHHE 3TOT'0 OIPAHMIUBAFOIIECTO 3HAUCHISI MOKET IIOHU3UTh IPOU3BOIUTEIILHOCTE. MakcuMaIbHOe
paspetiennoe 3Hauenue - 100.

CumrysTHAs Mepa paHXAPOBAHUS

Mepa paHXupoBaHus IO yMoTdaHuio, CHIIy3T, IMEeT 3HAUeHHE 1o yMoTuaHuro 0, TOCKOIbKY IPU MEHBIINX
3Ha4CHUS (T.€. OTPULATEJIBHBIX) CPEHEEe PACCTOSIHAE MEXKIYy HAOIIOAEHHEM U APYTUMH TOYKAMHU TOTO e KjacTepa
60J1b11Ie, YeM MUHUMAJILHOE CPE/IHEE PACCTOSHUE IO TOYEK B APYIUX KjacTepax. Takum obpa3oM, MOJEIH ¢
OTPHULATEJILHON CUITY3THOI MEpOit 3aBE1IOMO JOJIKHBI ObITH OTOPOILIEHBI.

[To cyTu Mepa paHXUPOBAHAS - 3TO MOAM(PHUINPOBAHHBII CHUTYITHBII KOI(DPUIUEHT, COYCTAFOIIHNIT B ceOe MOHSATHUS

CIICTIJIGHHOCTH BHYTPH KjIacTepa (COTJIACHO KOTOPOMY IPEAIIOUTEHIE OTAACTCS MOIEIISIM, COIEPIKAIIIM TECHO
CIICTIJICHHBIE KJIACTEPHI) M PA3ACTICHHOCTH MEX/Iy KJIacTepaMH (COTJIACHO KOTOPOMY MPEANOYTCHUE OTIACTCS
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MOJIEJISIM, COJIEPKAIIIM B BBICOKOH cTeleHr 000co0IeHHbIe Ki1acTephl). CpeTHull CUITyITHBIH KO PUIIMEHT - 3TO
HPOCTO CpeJIHee O BCEM HAOJIIOICHUSIM ISl CIIe/IyFoleit (POPMYJIbl, BBIYUCIISIEMON [IJIS1 KXKAO0T0 HAOJIIOICHU S

(B - A)/ max(4, B)

rac A- PacCTossHUC OT Ha6.]'IIO,Z[CHI/IH 0 HNEHTpouaa TOro KJjJacrepa, K KOTOpOMY OTHECCHO JaHHOC HaGJ’I}OHSHI/IC, aB
- MUHUMAJIbHOC PACCTOSAHUE OT 3TOT'O Ha6.J'I}O,J1€HI/I$I JO0 NEHTPOUAO0B OCTAJIbHBIX KJIACTCPOB.

CutyaTHBIH K09 (QHUIIMEHT, KaK U €T0 CpeliHee, MOXKET ObITh OT -1 (Ioka3aTelsib OYeHb MJI0XO0H Moiesn) 10 1
(moxazaTtesib OY€Hb XOPOIIeH MOJIesN). Y CpeTHEHHE MOXKET BBIIOJIHSATHCS KAK HA YPOBHE F'eHepaIbHON
COBOKYITHOCTH HAOJIFOJeHUI (UTO JaeT TeHEePaJIbHYIO CUITYITHYIO MepY), TaK ¥ Ha YPOBHE KJIACTEPOB (UTO J1aeT
CHJIY3THYIO Mepy Kjiactepa). JlJist BBIYUCIICHHsI PACCTOSIHUN MOT'YT MCIOJIb30BAThCSI €BKJIUIOBBI PACCTOSHUS.

Auto Cluster Node Expert Options

Ha Bxiagke DkcrepT y371a ABTOKJIACTEpU3aNUs MOXHO IPUMEHUTE pa3OueHue (€CIIM OHO TOCTYIIHO), BEIOPATH
AJTOPUTM KJIACTEPU3ANUH U 3a4aTh IPaBIIa OCTAHOBKH.

Hcnonb3yemble Moes. VIcrnosib3yiTe NEpeKIIFoYaTes B CTOJIONE ClieBa, YTOObI BHIOPATH THUIIBI MOIEJIeH
(amropuTMBI) 1151 BKJIFOUEHUS B CpaBHEHME. UeM O0JIbIlie TUIOB BBI BBIOEpETe, TeM OO0JIbIlle MOIeJiei Oy1eT CO3/1aHo
1 TeM OOoJIbllle BpEMEHH 3aiiMeT uX oOpadboTka.

Tun moaemu. [Tepevuciisier TOCTyNHbIC aJITOPUTMBI (CMOTPUTE HUXKE).

IMapamerpni Motes. [171s1 KaXKI0T0 TUMA MOJIEIM MOXHO UCIOJIb30BAThH 3HAYCHUS [0 YMOJYAHUIO UJTH HAXKATH
KHOTKY 3a/1aTh, YTOOBI BBIOPATH OMIIUY JIJIS1 KAKIAOTO TUMA Mojesiell. KOHKpeTHbIE OIMIMU aHAJIOTUYHbI JIOCTYITHBIM
Ha JIPYTUX y3JIaX MOACTMPOBAHHUSI, OJTHAKO 3/I€Ch MOXHO BbIOPATH HECKOJILKO OMIUI UM MX KOMOUHALIUIA.
Hanpumep, npu UCOJIb30BAHUN MO/IeJIeil HeiipoceTell BMECTO BIOOpA OJIHOTO U3 HIECTH COCOOOB 00YUeHU s
MOJHO yKa3aTh BCE U3 HUX, YTOOBI IPH OJHOM IIPOXOJIe OOYINTH IIECTh MOJIETICH.

KosmuectBo Mozedeii. CoepXKUT KOJIMIECTBO MOJIEJIeH, CO3JaHHBIX JJISI KaXKI0TO aJrOPUTMA HAa OCHOBE TEKYIIUX
napameTpoB. [1pn koMOMHMPOBAHUN ONIUIT KOJIMYECTBO MOJEJIEH MOXKET OBICTPO BO3PACTATh, IIOATOMY
HACTOSTEJIbHO PEKOMEHIYETCS OCOOCHHO BHUMATEJILHO CIICANTD 34 9TUM 3HAYCHUEM, B YACTHOCTH, IIPH
HCHOJIb30BAHUM OOJIBIINX HAOOPOB TAHHBIX.

OrpaHnyuTh MaKCHMAJIbHOE BpeMsl, YXO/Isiliiee HA nocTpoenne oaHoii Moaesm. (Tosbko st mopenent K-cpennux,
Koonena, nByxmaroBoii oneaku, SVM, KNN, OaifecoBckoii ceTn u criucka perieHnii). 3aaaeT npeaeabHoe
MaKCUMaJIbHOE BpeMs Ha KaX Iy MoJiesib. Hampumep, eciim HeKOTOPOit KOHKPETHON MOJIesn MOTpedyeTcst
HEOXKHIAHHO OOJIBIIIOE BPeMs Ha OOyYEHHE U3-32 KAKOTO-TO CJIOKHOTO B3aMMOACHCTBUS, 3aICPIKKa BBIITOJTHEHUS
HOJIHOTO MPOXO0Ja MOACIUPOBAHMSI MOXKET ObITh HEXKEJIATCIIbHOA.

HO,Z[,HCp)KHBaeMI)Ie AJITOPUTMBI

P V3en K-cpeaux kiactepusyer HabOp JaHHBIX B OT/IEJIbHBIE TPYIIBI (MJIM KJIACTEPhI). DTOT METOA
f(% omnpenessieT GUKCHPOBAHHOE KOJIMYECTBO KJIACTEPOB, HTEPAIIMOHHO PACIPE/IEIISeT 3aIHICH TI0
J KJIaCTe€paM M HACTPAMBAET LEHTPHI KJIACTEPOB, OKA AAJIbHEHIIINE yTOUHEHNS O0JIee He yIIydIIaloT
Mo/iesIb. BMecTo MOIbITKH pe/icka3aTh BHIXOIHOE 3HAUCHUE k-CPeHIE HCIIOJIb3YIOT IPOLece,
Ha3bIBAEMbIil HEKOHTPOJIIPYEMBIM 00y4YeHHEM, YTOObI OOHAPYKUTh CTPYKTYPbl B HAOOPE BXOJHBIX

MoJiei.
e V3en Koonena remepupyeT TUI HEUPOCETH, KOTOPYIO MOXKHO UCIOJIb30BATh AJIs KJIACTEPU3 AT
F !
\ E‘F F Habopa JaHHBIX B OT/EJIbHBIE IpynIbl. Korja ceTh MojHOCThI0 00yueHa, MOXO0KUE 3aMUCH JOJDKHBI
iy OBITH OJIM3KO JAPYT OT JApyra Ha BBIXOJIHOM KapTe, a OTJIMYAIOLIUECS 3aI1CU JTOJDKHBI ObITh CUIILHO

pasaesieHbl. [1o KoJmuecTBY HaOJIFOICHMI, 3aXBAYEHHBIX KaXIbIM HEHPOHOM B CJICTIKE MOJICJIA, MOXKHO
ONPE/ICIMTH CUIIbHBIC HEUPOHBI. DTO MOXKET AaTh MPEICTABJICHUE 00 ONMPaBJIaHHOM KOJINYECTBE
KJIaCTEPOB.
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A V3en JIByXIIaroBblii HCMOJIB3YET METO/ IBYXIIArOBO# Kyiactepusaiuu. Ha nepBom 1mare mpoBOIUTCS

%g@ NEePBBIN MPOXO/T 1O JAHHBIM, IPH KOTOPOM HEOOpaObOTaHHBIE BXOAHbBIE TAHHBIC CKUMAIOTCS B
yIpaBJisieMblil HAOOp noakIacTepoB. Ha BTopoMm 1are ucrosib3yercs Cocod uepapxuueckoi
KJIACTEPU3AIUH JIJISl Bce OOJIBIIETO CIIMSIHUS MOIKJIACTEPOB B KPYIHBIE U €Ile 00Jiee KPYIMHbIE KJIACTEPHL.
V IBYXIIATOBOIO METO/A €CTh MPEUMYIIECTBO aBTOMATHYECKON OIIEHKU ONTUMAJIbHOTO YHCIa
KJIACTEPOB I 00y4aromux AaHHbIX. OH MOXeT 3((PeKTUBHO 00padaThIBATD MOJISI CMELIAHHBIX TUIIOB
u O6oJibine HAOOPBI TAHHBIX.

Onuun 0T6paCblBaHVIf-l y3J1a aBTOKJNactepusauumn

Ha Briagke OTOpackiBanne y31a ABTOKJIACTEPU3ANMS MOXHO 3a/1aTh aBTOMAaTHYECKOe OTOpachIBAaHUE MOJIEJIeH, He
OTBCYAOIUX ONPEACIICHHBIM KPUTCPUAM. 3TI/I MOJIECJIN HE BOfIL[yT B CIIUCOK CJICIIKA MOJICJIN.

MoxHo yYKa3aTb MUHUMAJIbHOC 3HAYCHUC CI/IHySTHOﬁ MCPBI, YMCJIO KJIACTEPOB, pa3MEPhbI KJIACTEPOB U BAXXHOCTb
IIOJIA OLCHKH, UCIIOJIb3YEMOI'O B MOICIIN. CI/IHySTHaH MEpa, YUCJIO KJIaACTEPOB U pasMepP KJIIACTCPOB ONPEACIIAIOTCS
TEM, YTO 3aJdHO B y3JI€ MOJACJIMPOBAHMS. HOHOHHI/ITGHLHy}O I/IH(I)OpMaHI/HO CMOTPHUTE B pas3aciic “OHHI/II/I MO ICJIY]

|y3na aBTOMATHUYECKON KJIacTepu3anmy’’ Ha CTP. 75[

JIOTIOTHUTEILHO MOXHO CKOH(UTYPUPOBATD Y3€J [IJIs1 OCTAHOBKHU BBIIOJIHEHHSI [IOCJIE TeHEPUPOBAHUS MIEPBOi
MOJIEJIH, KOTOpas YAOBJIETBOPSET 3aJaHHBIM KpUTepusiM. JIONOJHUTEIbHYIO HHPOPMAIMIO CMOTPHUTE B pa3/ieiie
[“ITpaBuIa OCTAHOBKH [UTs Y3J1a ABTOMATHYECKOrO MOICINPOBaHus” Ha CTP. 64

Cnenku aBTOMaTU3NPOBaHHbIX MoAenen

Korpaa BbInosiHsieTcs y3eJ1 aBTOMAaTUIECKOI0 MOACIMPOBAHUS, 9TOT y3€JI OLIEHUBAET MOJIEIN-KAaHAUAATHI 10 BCEM
BO3MOYKHBIM KOMOWHAIMSIM OIIU, PAHKHAPYET BCE MOIC/N-KAaHAUIATHI HA OCHOBAHHUHY 33/ IAHHBIX BAMHU
mokasaTeJieil M COXpaHseT JIyUIIne MOJICII B CJICTIKE COCTABHON aBTOMAaTU3NPOBAHHON MOJEIU. DTOT CJICTIOK
MOJIE/IM Ha CaMOM JeJie COACPKUAT HaOop Moieseil (0OJHY MITH HECKOJIbKO), CTEHEpUPOBAHHBIX Y3JI0M, KOTOPBIE
MO>XHO IPOCMAaTPHUBATh WJIM BEIONPATH I CKOPUHTA HHAMBUIYATbHO. [l KaXKI0# MO/IeIIN epeunCIIIeTCS ee THIT
1 BpeMS IOCTPOCHMSI, & TAK)KE HECKOJIbKO APYTUX MOKa3aTeleil, COOTBETCTBYIOIINX THITY MOJIeH. TabImIry MOXHO
OTCOPTUPOBATH MO JIFOOBIM U3 3THX CTOJIONOB JIJII OBICTPOTO TTOUCKA CAMBIX HHTEPECHBIX MOIETICH.

e J171 mpocMOTpa JIF0OOTO U3 CIIEMKOB HWHINBUAYAJILHBIX MOJICIICH ABAXK/IBI IIEJIKHUTE IO 3HAUYKY cienka. OTcroa
MOJHO CT€HEPUPOBATH y3€JI MOACIMPOBAHMS [T ATOW MOJIEJIN Ha XOJICT ITIOTOKA MJTM CKOIMMPOBATH CIICTIOK
MO/IEJ N Ha TTAJINTPy MOJIeIeH.

* Mununzobpaxenus rpadpuKOB JAFOT OBICTPYIO BU3YAIbHYIO ONEHKY /IS KaX/I0TO THIIA MOJIEJIH, YTO MOAPOOHO
OnucaHo Hike. UTOOBI CreHEpUPOBATH MOJIHOPA3MEPHbBIH rpaduK, ABaXK/IbI IIEJKHUTE 10 MUHUM300PAKEHUIO.
[MostHOpa3MepHblit rpaduK BHIBOJAUT J0 THICSYU TOYEK, & €CJIM B HAOOpE JTAHHBIX TOYEK OOJIbIle, OyIeT
UCI0JIb30BaThCsI BbIOOpKa. (ToJbKko /7151 imarpaMm paccesinus. [ paduk reHepupyeTcsi HOBTOPHO TP KaXKIOM
BBIBO/IE, I03TOMY JIFOObIE U3MEHEHUS B JAHHBIX JIJIs TOJIb30BATEJIEH, UCIIOJIb3YIONIUX PE3YJIbTAThl HPOIPAMMBI,
Takue Kak M3MEHEHUe CITyJaliHOM BIOOPKH MITM pa3iesia, BCAKMIA pa3 OyJeT BhITJISACTh Kak MepeprucoBKa
JUarpaMMbl paccesiHusl, €CJIM He BIOpaHa OmIus 3a1aTh HA4aJIbHOE 3HAUEHHE FeHePaTOPa NCeBI0CTYYAHbIX
quceJn).

* Mcnosb3yiiTe naHeb HHCTPYMEHTOB, YTOOBI IIOKA3aTh UM CKPBITh KOHKPETHBIE CTOJIONBI Ha BKJIAAKe Mozaeib
WUJIM U3MCHUTH CTO.]'[6CI_(, HCHOJ’[])?)YCMI)Iﬁ JJI COPTUPOBKH Ta6JTI/IL[I)I. COpTI/IpOBKy MO>XXHO UBMCHUTBH TAKXC,
IIEJIKHYB MO 3ar0JIOBKAM CTOJIOIOB).

M HCHOJ’ILSyﬁTC KHOIIKY VaaauTs 11 OKOHIATEIILHOTO yYAaJICHUs BCEX HECUCIIOJIb3YCMbIX MOJIeJIeH.

* UT0OBI HU3MEHHUTDH OPAIOK CTO.]'I6IIOB, IICJIKHUTE 1O 3aroJIOBKY CTOJ'I6I_[a U IEPpETAIIUTE €TI0 B HY>)KHOC
IIOJIOKCHUC.

* Ecym ucnosb3yroTcs pa3aesibl, MOXKHO BEIOPATH MPOCMOTP Pe3yJIbTAaTOB IS pas3jesia OOyueHUs NI pasjaesia
UCTBITAHUN IPU UX TPUMEHUMOCTH.

KOHKpCTHI)IC CTO.]'I6IIbI 3aBUCAT OT TUIIA CPABHUBACMBIX MO,HC.]'ICf/i, 4qTo HO,HpO6HO OIIMCaAHO HUXKCE.

BI/IHaprle I10JIA Ha3HAUYCHU A
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e Jluist OMHAPHBIX MOJIeJIell MUHUN300pakeHrne rpaduka MoKa3blBaeT pacupeaesieHne (GakTHIeCKUX 3HAYSHUH ¢
HAJIOKEHHBIMHU MPEICKa3aHHBIMU 3HAYSHUSIMHU, YTOOBI JaTh OBICTPOE BU3yaJIbHOE 0003HAUYEHHUE, CKOJILKO 3amuceit
OBLIO MPABUJILHO MPEICKA3aHO B KAXOW KaTErOPUU.

* Kpurepun pamXKUpOBaHMS COBIAIAIOT C ONMIMSIMHE Ha y3JIe MOJICJIMPOBAHUS ABTOKIACCH(DUKALIMH.
JlonoTHUTEIbHYIO HH)OPMALINIO CMOTPHUTE B pasjesie |“Onu1/m MojeJIelt y3J1a aBTOKJIacCU(pUKanuu” Ha CTP. 66I

M I[J'IH OIIpCACJICHUA MaKCUMaJIbHOI'O 10X0Ja COO6H.Ia€TC§I Tak>X€ O IPOLCHTHUJIC, B KOTOpOﬁ JOCTUTaCTCA
MaKCUMYM.

° LLJ'IH UHTCTPUPOBAHHOTO NOABEMA MOXHO C IOMOIIBIO MAHCJIM UHCTPYMCHTOB U3BMCHUTD BLI6paHHy}O
IPOUCHTUIIb.

HomunanbHbIe MO Ha3HAYCHUS

* Jluis HOMHHAJIBLHBIX (HA0OP) Moesielt MUHUI300paxeHne rpaduka mokasbBaeT pacrpe/iesieHne GakTHIECKUX
3HAUEHUH ¢ HAJIOKEHHBIMU NIPE/ICKa3aHHBIMU 3HAUEHUSIMHU, YTOOBI JaTh ObICTPOE BU3yaJIbHOE 0OO3HAYCHME,
CKOJIbKO 3aITiceii ObLI0 MPaBUIILHO MIPEACKA3aHO B KaX/I0W KaTerOpuH.

* Kputepuu paHXKUPOBAHUS COBMAIAIOT C OMIUSIME Ha y3JI¢ MOJACJIUPOBAHMS aBTOKJIACCU(DUKAIIUH.
JonomHuTeIbHYI0 HHPOPMAILIUIO CMOTPUTE B pasjesie |“Onu1/m MoJeJiell y3Jia aBTokjgaccudukanuu’” Ha CTP. 66[

KosmuecTBeHHEIE 110JIS HA3HAYCHUS

e J171 KOJIMYIECTBEHHBIX (YMCIICHHBIN IMANa30H) MOeJIel rpaduK BHIBOIUT MpeICKa3aHHbIC 3HAUCHUS B
3aBUCUMOCTH OT HAOJIFO/TaeMBIX JJIS1 KQXKI0H MOJiesu, 4TOObI JaTh OBICTPOE BU3yalibHOE 0OO03HAYCHUE
KOppeJisanuit Mexxay HuMu. J1J1s1 XopoIeld MOIeJn y TOYEK rpaduka J0JDKHA ObITh TCHICHIUS KJIACTePU3AIMA
BJI0JIb JIMArOHAJIH, & HE MPOU3BOJILHOTO pa3zdbpoca o rpaduxy.

* Kputepuu paHXHPOBAHUS COBIATAIOT ¢ OMIUSIMHE Ha y3JI¢ MOACJINPOBAHMS aBTOHYMepaIuu. JlOMOIHUTEIbHYIO
“HPOPMAIUIO CMOTPUTE B pa3esie [*Onmn Mopeseii y3sia aBronymepauun” Ha crp. 71|

[MoJis Ha3HAYEHUS KJIacTepa

° HJ’[H KJIaCTCPHBIX MOI[CJ'[Cﬁ Ha Fpa(t)I/IKe BBIBOJJUTCA KOJIMYECTBO TOYECK B 3aBUCUMOCTHU OT KJIACTEpa JId Ka)KL[Oﬁ
MO/IEJIH, YTOOBI 1aTh OBICTPOE BU3yaTIbHOE 0O0O3HAYCHUE PACIPE/ICIICHUS KJIACTEPOB.

* Kpurepun pamXKUpOBaHUS COBIAIAIOT C ONMIMSIMHE Ha y3JI€ MOJICJIMPOBAHUSI ABTOKIACTEPU3AIIUHL.

JIOTMOTHATEILHYIO HHBOPMAIINIO CMOTPHUTE B pas/esie| Oy MOIENH Y3J1a aBTOMATHYECKOH KJIACTEPH3AINI
fra crp. 75]

HA CT

Bei6op Mopeneit nj1s ckopuHra

Cronben Ucenoab30BaTh? M03BOJISIET BaM BBIOPATh MOJIEIIN, KOTOPBIE OYIyT UCIOJIb30BAThLCS ITPU CKOPUHTE.

e Tosbko 11t OMHAPHBIX, HOMUHAJIHBIX U YACITIOBBIX TOJIEH HA3HAUEHUS BB MOXETE BHIOpATh HECKOJILKO MO/Ieei
CKOpUHTA U KOMOMHUPOBATH OIIEHKH B CJIENKE OJTHOI KOMOMHUPOBAHHON Mojienu. [1pu koMOnHUpOBaHUH
MpeacKa3aHuil OT HECKOJIBKUX MOJIejIeld MOKHO U30eXaTh OrPAHUYECHUH, HAKJIAIbIBAEMBIX HA OTACIbHYIO
MOJI€JIb, U YACTO MOJIYUYUTh B Pe3yJIbTaTe 00JIee BLICOKYIO OOIIYIO TOYHOCTh, YeM MOKHO Obl ObIJIO TOCTUTHYTDH B
JIF0001 e TUHUYHON MO IEJIN.

e J171s KJIaCTepHBIX MojiejIelt OTHOBPEMEHHO MOHO BBIOPATh TOJIBKO OJIHY MOJIeJIb CKOpHHTa. [To yMoyanuto
nepBoit BEIOUpaeTcs caMasi BBICOKO PAHXUPOBAHHASI MOJIEJIb.

leHepupoBaHue y3N0B U Moaenemn

BrI MOXeTe CreHepupoBaTh KOMMIO CJIENKA COCTABHON aBTOMATU3NPOBAHHON MOJIEIIN MJIH y3€JI aBTOMATHYECKOTO
MOJIEJTUPOBAHMSI, HA KOTOPOM OHA ObLjIa CO37aHa. DTO MOXET OBITH MOJIE3HO, HAPUMED, €CJIN Y BAC HET UCXOTHOTO
MIOTOKA, B KOTOPOM OBLII TOCTPOEH CJIENOK aBTOMATH3MPOBAHHOM Moze. Kak BapuaHT, MOXKHO CT€HEPHPOBATh
CJICTIOK WJTH Y3€JI MOACIIMPOBAHNUS JJIS1 JTFOOO! M3 MHINBUAYAIBHBIX MOJIEJICH, IEPEINCIICHHBIX B CIICTIKE
ABTOMAaTU3UPOBAHHON MOJIEIIN.

Crienox ABTOMATU3UPOBAHHOTO MOACJIUPOBAHUA
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B mento Co3ath BeiOepuTe TyHKT Mo/1e/Ib Ha NaJuTpy, 4TOObI JOOABUTH CJIEMOK AaBTOMATHU3UPOBAHHONW MOIE/N Ha
nautpy Momeiu. CreHeprupOBaHHYIO MOJIEb MOXHO COXPAaHUTD UJIM UCIOJIb30BaTh, KAK €CTh, 0€3 BO3BPAIIICHUS B
MOTOK.

Kak Bapuant, MoxHO BbIOpaTh B MeHI0 Co3aaTh MyHKT I'eHepHpoBaTh y3e/1 MOICHPOBAHNS, YTOOBI TOOABUTH y3€JI
MO/JIEJIMPOBAHUS HA XOJICT IOTOKA. DTOT y3€J MOKHO UCIOJIb30BATh JJIsl MOBTOPHON OLIEHKHU BBIOPAHHBIX MOJeIei
6e3 MOBTOPEHUS 3aIyCcKa BCEro IIUKJIA MOICIMPOBAHNSI.

Crenox WHANBUAYAJIBHOTO MOACIMPOBAHUA

1. B wmenio MO}ICJIL ABAXXbI IICJIKHUTEC 110 HY)XHOMY MHIUBUAYAJIBHOMY CJICIIKY. Komus sToro cirenka
OTKPBIBACTCA B HOBOM JUAJIOTOBOM OKHE.

2. B menro Co31aTh HOBOTO JUAJIOTOBOTO OKHA BhIOEpUTE MyHKT Mo/esb Ha NaJHTPY, YTOOBI TOOABUTH CJICTIOK
ABTOMATHU3UPOBAHHON MOJEHN Ha NaIuTpy Moaemu.

3. Kak BapuaHT, MOXXHO BbIOpaTh B MeHI0 C031aTh HOBOT'O MAJIOTOBOTO OKHA MYHKT I 'eHepHpoBaTh y3el
MO/IeJIMPOBaHMsI, YTOOBI JOOABUTH y3€J MOACIUPOBAHUS HA XOJICT HOTOKA.

FEHepMPOBaHMe AvnarpamMmm OLEeHKH

Tosbko 11t OGMHAPHBIX MojiesIeil. MOXXHO CreHepupoBaTh JUarpaMMBbl OLEHKH, 0OecIeYnBAIOIINe BO3MOXKHOCTD

OILICHKH ¥ CPABHEHNUS IPOU3BOIUTEIILHOCTEN BeeX Mojiesteif. JlnarpaMMbl OLIEHKHM HEIOCTYIHBI JIJIST MOJIeJIeH,

Cr€HEpPHPOBAHHBIX Ha y3JIaX aBTOHyMEpAIly UJIK ABTOKJIACTEPHU3AIN.

1. Bcronbue Hcroav3osars? cienka aBTOMATU3UPOBAHHON MOJIEJIN aBTOKIAcCH(UKALIMU BHIOEPUTE MOJIEIIH,
KOTOPBbIE BBl XOTHTE OLCHUTD.

2. B wmento Co3nath BeiOepuTe MyHKT JIuarpammsl onenku. [TosiBUTCS muaioroBoe OkHO JImarpaMma OneHKH .

Bribepute THn mEArpaMMBl U IPYTHe HYKHBIE OIIIAML.

FpadpuKmn oueHKn

Ha Bkiagxe Mojiesb cirenka aBTOMaTU3UPOBAHHON MO MOXKHO JIETAJIM3UPOBATH MHPOPMAIIHIO JJI51 BEIBOJA
UH/IMBU/IYaJIbHBIX TPA(QUKOB ISl KOKI0H U3 MOKa3aHHBIX MOJIesIei. [{JIs CIIenKOB aBTOKJIACCU(pUKAIUN U
ABTOHyMepaluu Ha BkJIaake ['paduk BEIBOIUTCS U IpaduK, U BAXKHOCTh IPEAUKTOPOB, OTOOPAXKAIOIINE PE3YIbTAThI
BCeX KOMOMHIPOBAHHBIX MOIeJIeit. JlONOTHUTEIbHYIO0 HHOPMALIMIO CMOTPHUTE B pasese [ BaxnocTh npemkTopa’]

s aBTOKIaccurUKanmy MoKa3bIBaeTCs rpaduK pacupeaeseHus], a A1 aBTOHYMEpAIiH - MyJIbTATpauK (Takxe
W3BECTHBIN Kak TuarpaMma paccestHus).
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[naBa 6. [lepeBbA peLueHUN

Moaenu nepeBbeB peLLeHUN

Moyemnu AepeBbeB PelleHn i CIIyKaT IS CO3IaHUS CUCTEM KJIacCu(BUKAINU, KOTOPbIE MPEICKA3bIBAOT MU
KJIacCuUIUPYIOT Oy yIne HaOIFOIeHUST HA OCHOBE HaOOpa penraromux npabuil. Ecim 1anHble pa3iessaoTes Ha
MHTEPECYIOIIIe BacC KJIACCHl (HAIPUMEP, CCYIbI BBICOKOTO ¥ HU3KOT'O PUCKA, MOIIMUCYUKY U HE-TTOAMUCYUKH,
TOJIOCYIOIIME U HETOJIOCYIOIIUE UJIM TUIIBI OaKTepHii), MOKHO HCMOJIB30BATh CYIIECTBYIOIINE TaHHBIE JJIS
MOCTPOCHUS IPABIII, KOTOPHIC MOXKHO MPUMEHSITh JIJIsI KJIACCH(DUKAIIMU CTAPBIX M HOBBIX HAOJIIOICHUIA C
MaKCHMaJIbHOW TOYHOCTHI0. Hampumep, MOKHO OCTPOUTH ACPEBO, KIIACCU(DUIMPYFOIIee KPESAUTHBIC PUCKH UJTH
HaMEpEHHE MOKYIKUA Ha OCHOBAHUU BO3PACTA U APYTUX (PAKTOPOB.

Taxoif moIX0/, KOTOPBIA HHOTAA HA3bIBAIOT 8b16040M IPAGU.Id, 00Ta1aeT HECKOJIbKUMH PENMYIIECTBAMH.
Bo-nepBrIX, poriecc paccyXACHNUs, CTOSIINA B OCHOBE MOJIEIIH, BUACH BaM IIPH IPOCMOTPE IepeBa. DTO BaAXKHOE
OTJIMYME OT CIOCOOOB THIIA YéPHOTO AUKd, B KOTOPOH BHYTPEHHIOIO JIOTUKY OBIBACT TPYIHO MOHSTH.

Bo-BTOpBIX, IpOlIecC aBTOMATUYECKU BKJIFOYAET B CBOU MPABUJIA TOJILKO T€ aTPUOYThI, KOTOPBIE HA CAMOM JeJie
MMEIOT 3HAYCHUE IIPU MPUHSITUH pellieHus. ATPUOYThI, KOTOPBIC HE BHOCSAT BKJIaJia B TOYHOCTbH JIePeBa,
UTHOPUPYIOTCS. DTO MOXKET 1aTh OYEHB IOJIC3HYIO HHGOPMAIIUIO O TAHHBIX M HO3BOJISICT COKPATUTH JTAHHBIC 10
peJIeBaHTHBIX IOJICH TIepe/T TPSHUPOBKOI IPYroro MeTo1a 00yUeHHs, TAKOT'0, KaK HeilpoCceTh.

CIIenku MOJIeJH JiepeBa PelIeHnit MOKHO npeoopasoBaTh B coopanue npaswt [F-THEN (nadop npasu.t), koTopoe BO
MHOTHUX CJTy4asx JaeT nHpopmaiuio B 6oJiee moHATHOW opMme. [Tpe3eHTanus aepeBa pelieHnii 0cOOCHHO TOJIe3Ha,
KOT'/Ia BBl XOTUTE MOCMOTPETh, KAK aTPUOYTHI B JAHHBIX IIOMOTYT BBINOJHUTE pasduerue Wil pacujeriieHue BCei
COBOKYITHOCTH Ha [TOJMHOXKECTBA, pPeJICBAHTHBIC 151 TpoOJieMbl. BeiBox y3i1a JlepeBo-AS oTimyaeTcs OT BbIBOIA
JIPYTHUX y3JIOB IEPEeBa PEIICHUIA, TAK KaK OH BKJIFOYACT CIMCOK MPABUIT HEIIOCPEICTBEHHO B CJICTIOK, O3
HE0OX0IMMOCTH co3aanns Habopa npasul. [1pe3enTanns Habopa NpaBuJI MOJIE3HA, €CJIM BbI XOTUTE TIOCMOTPETh
KaK KOHKPETHBIC TPYIIIBI 3JIEMEHTOB COOTHOCSITCSI C KOHKPETHBIM 3akJIroueHrneM. Hanpumep, ciieyroliee mpaBuiio
JAET mpoghuib JIs1 TPYIIIBI aBTOMOOUIIEH, KOTOPBIX CTOUT MOKYHATh:

IF tested = 'yes'

AND mileage = 'low'
THEN -> 'BUY'.

AnropuTmbl NOCTPOEHUA AepeBa

Juist xj1accu(puKAIMOHHOTO ¥ CETMEHTAIMOHHOIO aHAJIM3a JOCTYIIHBI I9Th aJIrOPUTMOB. Bee 9TH ajropurMbl
BBIIIOJIHSIFOT B OCHOBHOM OJTHO U TO K€ - IPOCMATPHUBAIOT BCE MMOJIS1 M3 HAOOpa JaHHBIX, YTOOBI HANTH TO MOJIE,
KOTOpOE AaéT HAMJTYYIIYIO KJIACCU(PUKAIIMIO MJIA HAMIIyUIIee PpeICKa3atue ImyTeM pa30ueHus JaHHbIX Ha
MOATPYIIBL. DTOT MPOIECC MPUMEHSCTCSI PEKYPCUBHO, MOATPYIITBI pa30MBAIOTCS HA BCE MEHBIIINE U MCHBIIINE OJIOKH
JIO TeX I0P, IIOKa IEPEBO He OYAET 3aBEPIICHO (YTO 3a1aCTCs ONPEIeICHHBIMKI KPUTEPUSIMHU OCTAaHOBKN). [Tosist
HA3HAYCHUS U BXOJHBIC MOJIs, KCIOJIb3yEeMbIC IPU IIOCTPOCHUH JICPEBa, MOT'YT ObITh HENPEPBIBHBIME (YUCIIOBOM
JIUATa30H) WM KATeTOPUIHBIME, B 3aBUCMOCTH OT HCIOJIb3YeMOT0 ajroput™a. Ecim moJie Ha3HauYeHuUsI
HENPEPBIBHO, TCHEPUPYETCSI IEPEBO PErPECCUU; €CIIH JKE M0JIC HA3HAYCHUSI KATErOPUtHOE, FCHEPUPYETCS IEPEBO
KJIACCU(UKAIIHH.

e V3en nepesa kiaccudukanuu u perpeccun (Classification and Regression, C&R) renepupyet nepeBo
Ak peleHnii, o3BoJIIONIee MPe/ICKa3bIBATD YN KJIACCHPUIUPOBATH OYAyIIe HAOIIOAeHIS. DTOT METO
S UCIOJIb3yeT PEKyPCUBHOE Pa3/eIeHne, YTOOBI PACIIENNTh OOYYAIOIINE 3aMICH Ha CETMEHTHI, Ha
KaXIOM IlIare MUHUMU3HUPYsI HEOOHOPOIHOCTD, IPHYEM Yy3€eJI AepeBa CUUTAeTCs ‘“UUCThIM, €CIIU BCe
100% nabiroieHmii B y3J1e MONAal0T B KOHKPETHYIO KaTErOPHUIO 1101 Ha3HAYEHHs. BXo1HbIEe IO 1
HOJISt HA3HAYEHHUSI MOTYT OBITh U3 YHCJIOBOTO JHANa30HA MM KaTerOpruaIbHBIMI (HOMUHAJIBLHBIMA,
HOPSIKOBBIME WM (hJIaraMu); Bce pacllenieHus: OuHapHbI (TOJIBKO BE HOATIPYIIIbI).
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p ﬁ V3en CHAID renepupyet AepeBbsi pellIeHN, UCTIOJIb3YsI CTATUCTUKY XU-KBAAPAT IJIS ONpeIeIICHIS
k 3 ONTUMAJIBHBIX pacuienyienuii. B otimune ot y3moB aepea C&R u QUEST, CHAID moxet

SR TeHEPUPOBATH HE TOJILKO OMHAPHBIC JIEPEBbS, TO €CTh Y HEKOTOPBIX PACHICIIICHHI MOXET ObITh
0oJIblIIe IBYX BeTBE. BXOTHBIC OJIS ¥ TIOJIe HA3HAYEHHSI MOTYT OBITh KOJIMYECTBEHHBIMH (YHCIIOBO
JIMana3oH) UM kateropuajbubiMu. McuepnbiBaromuiit CHAID - 310 momudukanms metoga CHAID,
IIPU KOTOPOM MPOJIesIbIBaeTCst OoJiee TIaTe bHas paboTa MO H3yIEHUIO BCEX BO3MOKHBIX
paclLenIeHuH 115l KaskA0ro IpeAUKTOopa, HO 3TO TpedyeT OoJiblie BpeMEHU [JIJIs1 BIYUCIICHUI.

N V3ex QUEST npenocrasisieT MeTO ] OMHAPHON KJIACCU(DUKAIIAN JIJIs IOCTPOCHHUS IePEBbEB PEILICHMUIA,

| pa3pabOTaHHBII /I YMEHbILICHUS] BpeMEHU 00pabOTKH, TPeOYeMOTO JJIsl aHAJIN3a OOJIBIINX JIePEBLEB
C&R, npu 0iHOBpeMEHHOM I10IaBJICHUN OOHAPYKEHHOI'O B ClOCcO0aX AepeBbEB KilacCupukaiuu
HPeIIOYTEHNUS] BXOAHBIX IIOJICH, TOMYCKAIOIIUX OOJIbIIe paclieIieHnid. Bxo1Hble 10J1st MOTYT ObITH B
YHCJIOBOM JHana3oHe (KOJMYeCTBEHHBIMU), HO T0JIe HA3HAUCHUSI JOJDKHO OBITh KaTeropuaibHbIM. Bee
pacIieIJIeHU st OUHAPHBIE.

V3en C5.0 cTpouT Ui IepeBO pelIeHuit, Ui HaOOp MpaBuJL. ITa MOEIb paboTaeT, pa3aesss
E")I\ BBIOOPKY Ha OCHOBAHUM 3HAYEHHUSI B MOJIE, JAFOIIET0 MaKCUMAJIbHBINA HH(POPMAIIMOHHBII BHIMIPHIII HA
-0 Kax10M ypoBHe. [Tojie Ha3HAYeHHsI JOJDKHO ObITh KATErOPUAJIbHBIM. Pa3perieHo HeCKOJIbKO
pas3/esieHuii Ha MOATPYIITBI, U TAKKUX MOATPYIIT MOXKET ObITh OOJIbILE ABYX.

" V3en IepeBo-AS 10CTyneH, TOJIBKO eclii y Bac ecTh coenunenne ¢ IBM SPSS Analytic Server. Otot

\ y3es noao0beH cyuectByromiemy y3iay CHAID, onnaxo y3en lepeBo-AS npeanHasnauex st 00padboTku

J 00JIBIINX 0OBEMOB JAHHBIX JIJIs1 CO3/IAHUS CAMHCTBEHHOTO JIepeBa M BbIBO/IA MOJIYYCHHOM MOJICIIU B
nmporpamMmMe pocMOTpa BbIBOJIA, KOTOpas Obliia nodasyeHa B SPSS Modeler Bepcun 17. DToT y3en
IeHEepUpPYeT AEPEBO PELIeHU NPy HOMOoLM cTaTUCTUKU Xu-kBaapaT (CHAID) nis onpenesenus
onTUMaJIbHBIX pacuiensenuil. Takoe ucnonszoBanne CHAID moxeT renepupoBaTh HeOMHAPHBIE
JIepEeBbsL, TJe Y HEKOTOPBIX PACHICIUICHHH eCTh OO0JIbIle IBYX BETBeH. BXOIHBIE OJIS U 110JIe HA3HAYCHUS
MOTYT OBITh KOJIMYECTBEHHBIMH (YUCIIOBOI IMANa30H) MIIM KaTeropuajabHbIMU. VcuepnbeiBarommii
CHAID - sTo Mmogudukanus meroga CHAID, npu xoTopom npojesbiBaeTcs 6oJiee TIaTeIbHas
paboTa 1o U3yYeHUrO BCEX BO3MOKHBIX PACIICIUICHUIT [IJIs1 KAKI0TO MPEIUKTOPA, HO 3TO TpedyeT
0o0JIbIIIe BPEMEHH JI51 BBIYHCIICHUT.

O6LI.|.VI9 cnoco6bbl aHann3a Ha OCHOBe AepeBbeB
Huske npuBeneHbl HEKOTOPbIE OOLIUE IPUMEHEHMS aHAJIM3a HA OCHOBE JePEBLEB:
Cermenrayus VImeHTUOUAIIIPOBATE TeX, KTO, BO3MOXHO, BXOJIUT B ONIPEICICHHYIO T'PYIITY.

Crparugpurayus HazHaunTs HAOIIOACHUS B OHY U3 HECKOJILKUX KaTErOpHUii, HAIPUMED, B TPYIITY BEICOKOTO,
CPEIHEeTO MJIM HU3KOTO PHCKA.

Ipencrkazanue Co3aaTh paBUIa U UCIOJIb30BATH UX AJI Ipe/cKazanus Oy aymumx coosiTuil. [Ipornosuposanue
MOJET TaKXe 03HA4aTh IMONBITKH CBA3aTh IIPeJCKa3blBaeMble ATPUOYTHI CO 3HAUYCHUSIMH HEKOTOPBIX HEIPEPBIBHBIX

NEPEMECHHBIX.

Coxpawjerue JaHHbIX U IKPAHUPOBAHUeE ITepeMeHHbIX BhIOpaTh MoJie3HOe IIOAMHOKECTBO MIPEIUKTOPOB U3 OOJIBIIIOTO
HabOpa MepeMEeHHBIX JJIS HCIIOJIL30BAHMS TP MOCTPOCHUH (POPMaIbHON MMapaMeTPHIECKON MOICIIH.

Hrentuguxayus e3aumoneticréus VineHTuUIMPOBATH B3AUMOCBSI3U, KOTOPbIE IPHHAJIEKAT ONPEIACIICHHON
HONTrPYMIIe, M yKa3aTh UX B (OpMaIbHON MapaMeTPHUECKON MOIEIIH.

Causanue KClT@FOpuiZ U JUCKpeTUu3ayua HerrpepovléHblx IepemMeHHblx HepeKOﬂI/IpOBaTL KaTeropum NpeauKTopa rpyIil u
HECOPEPBIBHBIC ICPEMCHHEIC C MMHUMAaJIbHOM HOTepCﬁ I/IH(i)OpMaIII/II/I.
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MHTepaKTUBHbIN NOCTpOUTENDb AepeEBbEB

BBl MOXeTe aBTOMATHYECKH CTEHEPHUPOBATH MOJIEIIb IEPEBA, IPHU HTOM aJITOPUTM BHIOMPAET HAMIIyUIIIee
pacIIenieHne Ha KaX/I0M ypOBHE, UJIM e B3STh yIIPaBJICHUE HA ce0s M UCNOJIb30BATh HHTEPAKTUBHBIN TOCTPOUTEIH
JiepeBa, Ipu MOMOIIY BaIllUX 3HAHUN 0 OM3HECe yTOUHS UM YIpolas AepeBo NMepes COXPaAaHEHUEM CJIETIKA MOJIEJIH.

1.

Co3aiiTe MOTOK U 0OABbTE B HErO OJIMH U3 Y3JIOB JiepeBa pelieHuii: JlepeBo kiaccuuKkaniu 1 perpeccuu,
CHAID umn QUEST.

IIpumeuanne: HTepakTUBHOE MOCTPOEHNE AEPEBLEB He NojaepxuBaercs 11 JlepeBa-AS M nepeBbeB C5.0.

OTtxpoiiTe y3ei u Ha BKJaake [1oss BeIOeprTe OIS Ha3HAUYCHIS U IPEAUKTOPA, & TAKKe 3a1aiiTe He0OX0IMMBIe
JIOTIOJTHUTEJIbHBIE ONIUHN MoaesH. [To1poOHbIe HHCTPYKINN CMOTPUTE B TOKYMEHTAINH 10 KaXIOMY Y31y
OCTPOCHHUS JepeBa.

Ha nanemm Leom Bxjaaku ONIuy MoCTpoeHHS BRIOEpUTEe 3amyCTHTh HHTEPAKTUBHBIN Ceanc.

Haxmure KHOIIKY 3anycx, YTOOBI 3allyCTUTDb MMOCTPOUTEJIb ACPEBLEB.

BeiBomuTCS TEKyImee IepeBo, HAYMHAS OT KOPHEBOT'O y3J1a. BBl MOXeTe pelakTHpOBaTh M yCEKaThb BETBH JepeBa 110
YPOBHSIM U 00pammaThes K ”HPOPMAIIH IO BBIUTPBIITY, PICKaM U CBI3aHHON MH(OPMAINU 10 TOTO, KaK
CreHepHpOBaTh OJHY MJI HECKOJIbKO MOIEIeH.

HKommeHTapuu

Jutst y3510B niepeBbeB Kitaccudukanuu u perpeccur, CHAID nu QUEST y Jiro6bIX TOPSIIKOBBIX TOJIEH,
HCIIOJIb3YEMBIX B MOJIEJIH, JOJDKHA OBITh YHCIIOBAs CHCTEMa XpaHeHUs (He CTpokoBas). [1pr HEOOXOIMMOCTH JJIs
7X IpeoOpa30oBaHUsI MOXKET UCIOJIB30BATHCS Y3€JI MOBTOPHON KIIACCU(PUKAIII.

(Heo0s13aTebHO) MOXKHO C TOMOIIBIO TOJISI pa3/ICJICHUs Pa3/IeMTh TaHHbIC HA OOYYArOIIYEO BBIOOPKY 1
TECTOBYIO BEIOODKY.

IToMuMO UCTIOTL30BAHUSI TOCTPOUTEIIS IEPEBBEB, MOXHO TAKXKe CTEHEPUPOBATH MOJIEJIb HEOCPEJCTBEHHO U3
y3J1a MOJIeIupoBaHus, Kak u ¢ npyrumu mozaesissmu IBM SPSS Modeler. JonosHuTebHY0 HHGOPMALITIO
cMmoTpuTe B paszele | ‘HemocpeacTBeHHOE MOCTPOEHHE MOJIENH AepeBa” Ha cTp. 94|

HapawiunBaHue n yceueHue aepesa

Bxutagka moctpouTesns nepeBbeB [Iporpamma mpocMoTpa mMo3BOJIIET MPOCMATPUBATH TEKYIIEe IePEeBO, HAUMHAS OT
KOPHEBOT'O y3JIa.

1.

JUts HapammBaHus IepeBa BEIOEPUTE U3 MCHIO!
Jlepeso > Hapactutb 1epeso

CucreMa OCTPOUT AEPEBO, PEKYPCHUBHO BHITOJIHSS PACIICIJICHAE KaK/10i BETBH, IIOKa HE OyIeT JOCTUTHYT
OJIH MJIM HECKOJIbKO KPUTEPHEB OCTAHOBKU. B KaX 101 TOUKe pacieneHnss aBTOMAaTHYECKA BBIOUpaeTCs
HAWTYYIINA TPeIUKTOP HA OCHOBE UCIOJIL3YEMOT0 METO/1a MOJACIUPOBAHMS.

Jpyroii BapuaHT - BeIOpaTh HapacTuTh 0MH ypoBeHb JepeBa, YTOObI TOOABUTH OJIUH YPOBEHD.
UtoObl 706aBUTH BETBb IO ONPEACIEHHBIM Y3JI0M, BLIOEPUTE 9TOT y3ei 1 BbiOepuTe HapacTuTh BeTBb.

UToO6sI BEIOPATH IPEAUKTOP, NCHOIb3YEMBIIl IS pacIlelJIeHns, BEIOepuTe TpeOyeMblil y3eJI, 3aTeM BhIOepuTe
HapacTuTh BeTBb € 10.1b30BaTe/IbCKHM pa3je/ieHneM. JI0noHUTEIbHYI0 HHPOPMALIUIO CMOTPUTE B pas3/elie

A9

f‘OnpeueHeﬂne MOJIb30BATEJIbCKUX PACIIEIJIEHUI” HA CTP. 84I

YT00BI yceub BeTBb, BEIOEPUTE y3€J1 U BBIOEpHUTE Y IAJMTh BETBb, YTOOBI OUNCTUTH BLIOPAHHBIN y3eI1.

UToOb! ynaJmTh U3 JiepeBa HUKHUI YPOBEHb, BEIOEpUTE Y AAJIHTh OJHH YPOBEHb.

Tombko nuis nepeBbeB kiaaccudukaiyn u perpeccun u aepesbes QUEST: BeiGepute HapacTuth aepeBo u yceub,
4TOOBI IPOBECTH YCCUCHUE HA OCHOBE AJITOPUTMA CTOMMOCTHU-CJIOKHOCTH, KOTOPBIIf HACTPAUBAET OICHKY

PUCKOB, YUUTHIBASI KOJIMYECTBO KOHEUHBIX Y3JIOB, YTO OOBIUYHO MO3BOJISIET YIIPOCTUTD JIEPEeBO. JJOMOIHUTEILHYIO
HHPOPMAINIO CMOTPHUTE B pa3ieie |“V3en JiepeBa KJIacCu(hUKAIUU U Perpeccuu’” Ha CTP. 95l

[TpocMoTp mpaBmII paciienyieHns Ha BkJaake [Iporpamma mpocMoTpa
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[1pu npocMoTpe npaBuJI paciieluienyst Ha BkJaake [Iporpamma mpocMoTpa KBagpaTHbIE CKOOKH O3HAYaIOT, YTO
coceJlHee 3HAYCHHE BXOJIUT B IUANA30H, & KPYIJIbIe CKOOKH - YTO COCE/IHEe 3HAUCHNE UCKIIIOUEHO U3 IMala30Ha.
Taxum obpaszom, Beipaxkenue (23,37] o3HavaeT "0T 23 UCKIIOUUTENBHO 10 37 BKIIOYUTEIILHO", TO €CTh OT JIF0O0ro
3HaYeHUsl, peBblarolero 23, 1o 37. Ha Bxianke Mo/iesb 3TO e yCIoBUe OyIET BBITJISACTD CIICAYIOIINM
obpazom:

Age > 23 and Age <= 37

IIpepbiBanne HapanmBanus AepeBa. UToObI NpepBaTh ONEpaIiio HapallluBaHUs JepeBa (HanpuMep, ecjid OHa
3aHUMAaeT OOJIbIIIE BPEMEHH, YeM MPE/I0JIarajioch), HaKMHUTE KHONKY OCTaAHOBUTH BBIIOJIHEHHE HA TTAHEJIN
MHCTPYMEHTOB.

o

PucyHok 28. KHorka OcTaHOBUTb BbIMOTHEHUE

DTa KHOTKA TOCTYIHA TOJILKO BO BpeMs HapamuBaHus AepeBa. OHa OCTAaHABIMBACT TEKYIIYIO ONEPAIIIO
HapaluBaHUs B TEKyIIel TOUYKe, OCTABUB HA MECTE BCE yXKe I00aBJICHHbIE Y3JIbl, 0€3 COXpaHEeHUS U3MEHEHHI 1
3aKpBITHS OKHA. [TOCTpOUTEb IEPEBHEB OCTAETCS OTKPBITHIM, TO3BOJISISI CTEHEPUPOBATH MO/IE]h, OOHOBUTH
JIUPEKTUBBI UM SKCIIOPTUPOBATH BBIBOJI B HY)KHOM (hopMarte.

OnpeaeneHue Nosb30BaTENbCKUX pacLUenneHnit

Z[I/IEU'IOI"OBOG OKHO OHpe,E[eJ'II/ITb pa3acJICHUE MMO3BOJIACT BbI6paTb NPCAUKTOP U 3a4aTh YCIIOBUS IJIA KaXI0I'O
PpacClICIlJICHU .

1. B moctpowuTtesie nepeBbeB BbIOepUTE y3eil Ha BKJIaake [IporpaMma mpocMoTpa U BEIOEPUTE B MEHIO:
JlepeBo > HapacTuThb BeTBb € 110/1b30BaTe/IbCKHM paciienjieHneM

2. BoiGepute TpebyeMblil IPEUKTOP B BBINAAIOIIEM CIIACKE HITH HAKMHUTE KHONKY TTpeKTOpbI /U1 IPOCMOTpa
110 1pOoGHOI MHPOPMAIMK O KaXIOM IpeankTope. JIOmOTHITE IbHYI0 HHPOPMALIMIO CMOTPHTE B pa3/ielie
[TIpocMmoTp moxpo6Hoit nEpopManmu o npeaukTopax’}

3. BnI MoOXxeTe IPUHATDH YCJIIOBUS IO YMOJIMAHUIO IJISA KaXXA0T'0 PACIICIIIICHUS NI BLI6paTI: HO.]I])?»OBZITC.HLCKI/IC,
YTOOBI 3a1aTb Tp€6y€MLI€ ycCjoBus AJId paCiCIIJICHU .

e Jl71s HempephIBHBIX NPEAUKTOPOB (YMCIIOBBIX JUANA30HOB) MOKHO 3a/JaTh B MOJISIX PegakTHpoBaTh 3HAYeHHs
JHANA30HA UANa30H 3HAYeHUH, KOTOpble OyyT NONajaTh B KaX /bl HOBBIH y3eJl.

e JI7s KaTeropmueckux MpeIuKTOPOB MOXKHO 3a71aTh B IMOJIsIX PeJakTHpoBaTh 3HaYeHHs1 Habopa 1
PenakTpoBaTh NOpPsAAKOBBIE 3HAYEHHS KOHKPETHBIE 3HAUCHUS (MJIM IMANA30H 3HAYCHUH B CIIydae
HOPSIIKOBOTIO MIPEUKTOPA), KOTOPBIE OyAyT COOTBETCTBOBATH KAKIOMY HOBOMY Y3JIy.

4. Broibepute HapacTuTh, 4TOOBI 3aHOBO HAPACTUTh BETBb C HCIOJIH30BAaHUEM BHIOPAHHOTO MPEIUKTOPA.

OOBIYHO EPEBO MOXKHO PACILIECHUTh C UCIOJIb30BAHUEM JIFOOOTO MPEJUKTOPA HE3aBUCHUMO OT IIPABHUJI OCTAHOBKH.
EnuHCTBEeHHBIE NUCKITFOYEHHS - KOT/1a y3eJI ABJIsIeTCs OMHOPOAHBIM (TO ecTh 100% ciydaeB nomajgaroT B OJUH U TOT
JKe KJIacC Ha3HAYEHHMSI, ¥ TIOATOMY PACILEIUISITh HeUero) MM KOT'1a BEIOPAHHBIN IPEIUKTOP SIBJISIETCS KOHCTAHTOMN
(HeT KpuTepUSs ISl PACIICIJICHUS]).

ITponymennbie 3Ha4ennst Kak. ToJbko i nepeBbeB CHAID: ecin 1 BBIOpaHHOTO MPEIUKTOPA €CTh MPOMYITICHHBIE
3HAYCHUS, IPU ONPEICJICHIHN TT0JIb30BATEILCKOTO PACIICIJICHNS ¥ BaC €CTh BO3MOKHOCTH HA3HAYUTD UX
omnpeeJieHHOMY JouepHeMy y3iy. ([ nepeBbeB kiaccupukanuu u perpeccun u nepeBbeB QUEST nponyiieHabie
3HAYCHMSI 00PadaTHIBAIOTCS C MCIOJIb30BAHIUEM CYPPOTaTOB, KAK 3TO ONMPEICIICHO B aropuTme). JIOMOHUTEIbHY IO
nHPOPMAIIIO CMOTPUTE B pa3iesie [“TToxpo6HOCTH paciueluIeHns 1 cypporaTsl’” Ha cTp. 83| )

MpocmoTp noapo6HoON HPopmaumum o NpeauKTopax
B AUaJIOIOBOM OKHE BbI6paTb OPECAUKTOP BBIBOAUTCA CTATUCTUKA O JOCTYIHBIX IIPEAUKTOPAX (I/IJ'II/I, KakK ux uHoraa
Ha3bIBAIOT, "KOHKYpeHTax"), KOTOPbIe MOKHO UCIIOJIb30BATh JJI TEKYIIEro pa3/Ie/ICHHS.

e Jnsa CHAID u ucuepnsiBaromux CHAID, nj1s kaxa0ro kaTeropuyeckoro NpeAuKTopa BEHIBOAUTCS CTATUCTHKA
XHU-KBAIPAT; €CJIU PEAUKTOP SIBJISETCS YUCJIOBBIM AMANAa30HOM, BEIBOAUTCS cTaTUCTHKA F. CTaTuCTHKA
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XH-KBaJIPAT - 3TO IOKA3aTeJIb HE3aBUCHMOCTH MOJISI HA3HAUCHUS OT TOJIs pa3fesieHus. Boicoknit mokasartess
CTaTUCTUKU XU-KBAApaAT OOBIYHO COOTBETCTBYET O0Jiee HU3KOI BEPOSITHOCTH, YTO O3HAYAET, YTO BEPOSATHOCTH
HE3aBUCUMOCTH 3TUX JABYX MOJIEH IPYyr OT Apyra HEBBICOKA — MMOKA3aTeJIb XOPOIIero pasaeseHus. Takxke
BKJIFOUCHBI CTEIICHU CBOOO/IBI, TAK KAK OHUM YYMTHIBAOT TOT (DAKT, YTO TPOINHOMY pa3/IeJICHHUIO IPOIIE UMETh
GOJIbIIYIO CTATUCTUKY U HU3KYIO BEPOSITHOCTD, YeM JBOMHOMY pa3/IeSICHUIO.

e Jlust nepeBbeB kitaccupukanuu u perpeccurt 1 QUEST BuIBOAMTCS YITyUIlIeHUE TSI KaX0T0 IpeuKkTopa. Yem
0oJIbIIIe YIIy4dIlleHHe, TEM BBIIIE CHUKEHNUE HEOTHOPOTHOCTU MEXY POAUTEIHCKUM U JOUEPHUM y3JIAMU MPU
HCNOJIb30BAHUU JAHHOTO npeaukTopa. (OQHOPOAHBI y3€II - 3TO y3eJI, B KOTOPOM BCE CIIyyau NMOMaAaoT B OAHY
KaTeropuIo Ha3HAYEHHUS; YEM HUKE HEOJJTHOPOIHOCTh 110 BCEMY AEPEBY, TEM JIyUllle MOJIEJIb IOJIXOAUT JIJIs
JAaHHBIX.) JIpyruMu CJI0BaMu, BBICOKOE 3HAUYCHNE YITYUIIICHASI OOBIYHO 0003HAYACT pa3ielicHHe, OJIE3HOE [T
nepeBa sToro tuna. [lokazarenb HEOQHOPOIHOCTHU 3aJAETCS B y3JI€ IOCTPOEHHUS JIepeBa.

Moapo6HOCTH pacLuenneHnsa u cypporarhbl

Jutst mpocMoTpa nmoapoOHON HHPOPMAITK O PACIICTITICHUH JJIs JTF0OOT0 y3J1a MOYKHO BBIOPATH ATOT y3eJI Ha
BKyIazke IIporpamma npocMoTpa 1 HaXKaTh KHONKY HH(GOPMAINH O PACIICIIIICHUH C TPABOH CTOPOHBI MMAHEIH
UHCTPYMEHTOB. I10SIBUTCS UCIIOJIb3yeMOE IIPABUIIO PACLICIIEHUSI BMECTE C COOTBETCTBYIOIIEH CTATUCTUKOM. JLu1st
KaTerOPUYECKUX JIEPEBhEB KJIACCH(DUKAIIMU U PETPECCUU BBIBOJIUTCS YIIYUIIICHUE U accolManus. ACCOIMANUS - 3TO
Mepa COOTBETCTBHUS MEX/Iy CYpPOTraTOM M IEPBUYHBIM ITOJIEM PACIICIIJICHUS, TC “HAVIIYYIINNA™ CypporaT OOBIYHO
TOT, KOTOPBIl HanbOOoJIee TOYHO BOCIPOU3BO/IUT TIOJIE PACIIeIUIeHUs. [{J1s1 IepeBheB KJIACCU(PUKALIUYN U PETPECCUH U

QUEST BBIBOISITCS TAKKE BCE CYPPOTATHI, HCIOJIb3yEeMbIC BMECTO TIEPBUYHOTO MMPETUKTOPA.

UT0O0B! OTPENaKTHPOBATD PA3/IeJICHUE IJIs BHIOPAHHOTO Y3JIa, MOXKHO LIEJIKHYTh 110 3HAYKY C JIEBOW CTOPOHBI
[IAHEJIU CypPOraToOB, YTOOBI OTKPBITH AHAJIOroBoe OkHO OnpenemTs pacuiensienue. ([ yckopeHus onepanuu
MOYHO BBIOPATh CyppOTaT B CIIMCKE Nepe/] TeM, KaK IIeJKHYTh [0 3HAYKY, YTOObI BEIOPATDH €ro B KaUeCTBe
MEPBUYHOIO MOJIS PACIIEIUICHHU L. )

Cypporartbl. Tam, rjie OHI IPUMEHUMBI, BCE CYpPOTaThI JIsI OJI HEPBUYHOTO PACHICILIICHUS TIOKA3bIBAIOTCS IS
BBEIOpaHHOTO y3J1a. CypporaTsl - 3TO aJIbTepHATUBHBIE TIOJIs1, HCIOJIb3YeMbIe, €CIIM IEPBUYHOE 3HAYCHUE TPEIUKTOPA
OTCYTCTBYET JJIs TaHHOM 3ammcu. MakcuMaibHOE KOJIMIECTBO CyppOTaTOB, PA3PEIICHHBIX [IJIs JAHHOTO
PpacIIeruIeHu s, 3aJaeTCs Ha y3JIe IOCTPOCHUS IepeBa, HO UX (PaKTHYECKOEe KOJIMIECTBO 3aBUCHT OT OOYYAFOIINX
JIaHHBIX. B 0o01iem ciryuae, yem O0JIbIIe JAHHBIX TPOMYIIEHO, TeM 0O0JIbIIIe BO3MOXHBIX CyppOraToB OyAeT
UCIIOJIH30BaHO. JIJIs IPYTUX MoIesielt AepeBa peIleHui 9Ta BKJIaIKa MycTa.

IIpumeuanne: JJ1s1 BKIIIOYEHHS B MOJIEJIb CyppPOTaThl JOJDKHBI OBITH OIpesesieHbl Ha (ha3e oOyueHus. Eciu B
obOyuarolieit BBIOOpKe HET MPOMYIIEHHBIX 3HAYeHUH, HUKAaKIe CyppOraThl OIpeeIeHbl He OyayT, U BCe 3aIUCH C
MPOIMYIIEHHBIMU 3HAYE€HUSIMU, BCTPEUEHHBIE IIPU IPOBEPKE UJIM CKOPUHTEe, aBTOMATHYECKHU NMONAAYT B JOYEPHUH y3e
€ MaKCUMaJIbHBIM 4HCJIOM 3amuceil. Ecim npeanosnaraercs, 4To Npu NpoBepKe U CKOPUHTe OYAyT BCTPEYAThCS
IIPONYIIEHHbIC 3HAYEHHs, YOSUTECh, YTO U B 00y4aroleil BBIOOPKE eCTh MPOIyIIeHHbIC 3HaueH!s. 1151 IepeBbeB
CHAID cypporaTtbl HeIOCTYITHBI.

HecmoTpst Ha TO, UTO CypporaThl He UCIOJIb3yIoTCs IS nepeBbeB CHAID, npu onpesieieHnu moJIb30BaTEILCKOTO
pacIIenjiCHus €CTb BOSMOXHOCTb HA3HAYMTH UX ONPEACJICHHOMY TOUYCPHEMY Y3JIY. ﬂOHOJ’IHI/ITCJ’IbHyIO I/IH(I)OpMaHI/II-O

99

CMOTpPHUTE B pa3jesie |“OHpC,Zl€HCHI/IC MOJIb30BATEJILCKUX pacillenyeHuit” Ha cTp. 84

HacTpoinka npocMmoTpa AepesBa

Ha BKJIaJJKa IMMOCTPOUTEIIA ACPEBLCB HpOFpaMMa IPpOCMOTPA BBIBOJUTCA TEKYIIEEC IECPLCBO. ITo YMOJIYaHUEO BCE

BCETBU B ICPCBC PACKPLBITHI, HO IIpA HeO6XO,£[I/IMOCTI/I BbI MOXCETC PACKPBIBATL U CBOPAYMBATL BETBH, 4 TAKXKE

HacTpamBaTh ApPyrue napaMeTphl.

° H_[eJ'IKHI/ITe 10 3HAKy MUHYC (—) B HUKHEM MIPABOM YIJIy POAUTCIILCKOTO y3JId, YTOOBI CKPBITH BCE€ €TI0 AOYCPHUC
y31elL. [esKHITE IO 3HAKY IUTFOC (—) B HIDKHEM IIPAaBOM YIJIy POAUTEIIECKOTO Y3J1a, YTOOBI TOKA3aTh ero
JOYCPHUC Y3JIbI.

° HpI/I IIOMOIIIU MEHIO HpOCMOTp NI NAHCJIM UHCTPYMEHTOB MOXHO U3MCHATH OPUCHTAIIUIO BBIBOdA (CBepxy
BHU3, CJICBA HAIIPABO UJIU CIIPABa HAJIEBO).
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* Haxwmwure kHonky "[Toka3aTh MEeTKH MOJIeH 1 3HAUeHUH" HA TJIABHOW MAHEJIM MHCTPYMEHTOB, YTOOBI MOKA3aTh
WJIX CKPBITh MCTKHU MoJIEH 1 3HAYCHUH.

M HCHOHLSyﬁTC KHOIIKH C I/1306pa>KCHI/IGM YBCJIIMYUTEIIbHOT'O CTCKJIA OJIA HpI/I6J'II/I)K6HI/I$I WA YOaJICHUA OCPEeBa, U
HaAXXMHUTEC KHOIIKY KapThI AC€PEBaA C Hp’dBOﬁ CTOPOHBI NAHCJIM MHCTPYMCHTOB JIsI IPOCMOTpPpA AUarpaMMBbl I€PCBa
ICJIMKOM.

* Ecim ucnosb3yeTcs moJie pa3aesIeHus, MOKHO MEPEKITFoYaTh OKHO MMPOCMOTPa JIepeBa MEXIy pa3aeiioM
o0yueHns u pasaesnoM tectuposanus (IIpocmotp > Pasnen). Korma BeiBomuTes TeCTOBAst BRIOOPKA, IEPEBO
MOXHO IPOCMATPHUBATh, HO HEJIb3s PeIaKTHpoBaTh. (Tekymmmii pa3ies BRIBOAUTCS B OJIOCE COCTOSHUS B
HIDKHEM IIPABOM YTJTy OKHA.)

e J171s1 mpocMOTpa MOAPOOHOCTE TeKYIero pa3 ieseHus] HAKMHUTE KHONKY HH(POPMAINH O paCIIeIJICHUN (KHOIKa
nn

i" B TaJIbHEM IPAaBOM KOHIIE TAHEJIM HHCTPYMEHTOB). J{ONOHUTEIbHY0 HHYOPMALIUIO CMOTPUTE B pa3zelie
I“HO,I[pO6HOCTI/I pacIIenJIeHUs U CypporaThl’ Ha CTP. 8Sl

B KaXXaA0M Yy3JI€ MOXHO OPpOCMATPUBATH CTATUCTUKY, AUAT'PAMMBI UJIK U TO, U APYTrO€ (CMOTpI/ITe HI/I)KG).
HpOCMOTp CTATUCTHUKU U AUarpaMm

CraTtucTnka y3/0B. [1715 KaTeropimyeckoro NoJis Ha3HAYCHUS TaOJMIa B KaXKIOM y3JIe HOKAa3bIBAET YUCIIO I
MIPOLIEHTHYIO JOJTFO 3aMUCeH B KaKI0i KATETOPHH, a TAK)Ke HPOIEHT BCei BEHIOOPKH, KOTOPOMY COOTBETCTBYET 3TOT
y3eJ1. 1718 HenpephIBHOTO MOJISI HA3HAYCHU (YMCIOBOTO AMana3oHa) TabJuIa MOKa3bIBaeT CpeiHee 3HAUCHHE,
CTaHJAPTHOE OTKJIOHEHNE, YHMCIIO 3aIMCeil U Mpeicka3aHHOe 3HAYeHHUEe M0JI1 Ha3HAUCHUSI.

Jlnarpammsl y3J10B. JluarpaMma 1J1si KATETOPUYECKOT0 TMOJIsl HA3HAYCHUS - 9TO cTojI04YaTast guarpaMma NpoleHTHBIX
JIOJIel B KaXKJ10# KaTeropuu moJjisl HazHaveHus. [lepes kaxa0i CTpOKOI B TaOJIMIle BEIBOIUTCS 0Opa3ser 1BeTa,
COOTBETCTBYIOIIUIA IBETY, MPEACTABJISAIOMIEMY KaXX/IyIO U3 KaTErOPHIiA OIS Ha3HAYEHUS Ha AUarpaMmax JJjIsl 3TOTro
y3sa. JlmarpamMma JijIs HepephIBHOTO TOJIS Ha3HAYEHUS (YMCJIOBOTO AMATIa30HA) - 3TO TUCTOTpaMMa MOJIs
Ha3HAYCHUS JIJTS 3aIKCeil B 9TOM y3JIe.

PocTt

Ha Bkiiajxe Beiurpsiiin BBIBOAUTCS CTATUCTUKA ISl BCEX KOHEUHBIX y3JIOB JepeBa. BHIMTPHIII TOKA3BIBAET,
HACKOJIbKO Cpe/iHee 3HAUEeHNEe UJIM IPOHOPIUS B 3aJaHHOM y3JIe OTJIMYaeTCs OT OOIIEero cpeiHero 3HavyeHus. B
o011eM citydae, 4eM OOoJIble 9Ta pa3HULA, TEM IMOJIE3HEE JIEPEBO B KAYECTBE MHCTPYMEHTA JJIs1 IPUHSITHUS PEeILICHUH.
Hanpumep, 3nayenue nnaekca uim "pocrta” 148% uist y3y1a yKa3bIBa€T, 4TO JUJISI 3AMUCEN B TOM y3JI€ BEPOSITHOCTD
MOTIACTH B KATETOPHUIO HA3HAYEHUS IPIMEPHO B IOJITOPA pas3a BBIIIE, YeM JJIs BCETOo HAOOpa TaHHBIX.

Jlutst y3510B niepeBbeB Kitaccudukanuu u perpeccun 1 QUEST, rie 3a1aH0 MHOKECTBO MPeI0TBPAIIICHUS
CBerO6y‘{eHI/I${, BBIBOJIUTCS IBA MHOXECTBA CTATUCTUKU:

* MHOXECTBO HapaIlluBaHUs JepeBa - 00ydyaromas BEIOOpKa 332 UCKIFOYEHIEM MHOXKECTBA MPEIOTBPAIICHUS
CBEpXOOyUeHUS

® MHOXECTBO NNPEAOTBPAILLICHUA CBerO6y‘IeHI/I$I

JIU1st Ipyrux HHTEPAKTUBHBIX AepeBbeB kiaccudukanuu u perpeccur 1 QUEST, a Taxske 11 BceX HHTEPAKTUBHBIX
nepeBbeB CHAID BBIBOAMTCS TOJIBLKO CTATUCTUKA MHOXKECTBA HApaIllUBAHUS IepeBa.

Bxkianka Beiarpeiin no3Bosiser:

* BBIBOIUTB CTATHUCTHKY 10 Y3J1aM, KYMYJISITUBHYIO CTATHCTUKY WJIM CTATACTUKY IO KBAHTHIISIM.
* BBIBOAUTH BBIUTPHIII WA TPUOBLIIE.

* [lepexIrouaThCs MEXAY PeXKIMaMH IPOCMOTpPA TAOJIHI U THAT PAMM.

* BriOupaTh KaTeropuro Ha3HA4YCHUS (TOJIBKO JJIsl KATCTOPHYCCKUX HA3HAYCHUIA).

e CopTupoBaTh TaOJMIy B MOPSIKE BO3PACTAHUS UJIM YOBIBAHUS MPOIIEHTA MH/IEKCA. ECIM BBIBOIUTCS CTATUCTUKA
JUTSI HECKOJIbKUX Pa3/1eJIoB, COPTUPOBKH BCETAa MPUMEHSIOTCS K 00y4Uaroiei BLIOOpKe, a He K TECTOBOM BBIOOPKE.

B 06111em cityuae BbI60D, CAeJIaHHBIN B TaOJIMIE BRIMTPHIIIA BCErJa OOHOBJISIETCSI B OKHE IPOCMOTpa AepeBa, u
Ha060poT. Hampumep, ecitit BEIOPATh CTPOKY B TaOJIHIE, COOTBETCTBYFOIIMIA y3eJI OyAeT BEIOpaH U B IepeBe.
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KnaccuédpunKaumoHHbIN BbIMTPbILL

JLutst tepeBbeB KJtacCupUKaImy (JepeBbeB ¢ KATErOPUIECKOM MepeMeHHOW Ha3HAYCHNU ) IPOIEHT WHACKCA BBIMTPhIIIA
IIOKAa3bIBA€T, HACKOJIBKO CUJIBHEC IPOITOpIUA BBI6paHHOI71 KaTEropuu Ha3HAYCHUA B KAXXKIOM Y3JI€ OTJIMYACTCA OT
001I1el TPOTTOPITUH.

CraTuctuka mno y3Jjam

B sToM pexume npocMoTpa B TabJmile BBIBOAUTCS IO OJIHOM CTpOKe JJIsl KaXK/10ro KOHEYHOro y3Jja. Hanpumep,
ecJr OOIIHif OTKJIMK Ha KaMITAHUIO MPSIMOI MOYTOBOM pacchliiku cocTaBuil 10%, Ho 20% 3amuceil, momaBIInx B y3eJ
X, JaJiv MOJIOKUTEIbHBIA OTKJIMK, IPOLEHT MHJeKca 11 JaHHOTO y3Ja - 200%, 4To rOBOPUT O TOM, YTO JJIst
PECIIOHICHTOB M3 3TO IPYNITBI BEPOSTHOCTH MOKYIIKH B /IBA pa3a BBIIIE IO CPABHEHUIO C OOIINM YHCIIOM
PECIIOHICHTOB.

Jutst y3510B iepeBbeB kiaccudukanuu u perpeccunt 1 QUEST, rie 3amano MHOKECTBO MPeI0TBPAIICHIS
CBCpXO6y‘{CHI/IH, BBIBOJUTCS JIBA MHO>XECTBA CTATUCTUKU:

* MHOXECTBO HapalllUBaHUsI JepeBa - 00yuaroias BbIOOPKA 332 UCKJIFOYCHHEM MHOXKECTBA IPEI0TBPAIICHHU S
CBEpPXOOyUYCHHUSI

¢ MHOXECTBO IIPEAOTBPAIICHUA CBerO6y‘I€HI/IH

Jris apyrux MHTepaKTUBHBIX AepeBbeB kiaaccuduramym u perpeccnn 1 QUEST, a Taxoke 11 BceX HHTEPaKTUBHBIX
nepeBbeB CHAID BBIBOIUTCS TOJIBKO CTATUCTUKA MHOXECTBA HapaIlMBAHUS JIepeBa.

V3l ID Tekymiero y3sia (kak OH BRIBOJAUTCS Ha BKJIaake [Iporpamma mpocMotpa).

V3eq: n. O01ee 4ncio 3anuceit B 9ToM y3Jie.

V3ea (%). [1poueHT Bcex 3ammcell B HaOOpe TaHHBIX, TOMAAFOIINAN B 3TOT Y3l

Bomrpsim: n. Yncrio 3amnmceit ¢ BBIOpaHHOI KaTeropueit Ha3HAUYCHM S, TOMAJAFOIINX B 3TOT y3ei. IHbIMH clioBamu,
CKOJIBKO 3aImiceil n3 Beex 3amuceii B Habope JaHHBIX, TONaAFONINX B KATETOPUIO HA3HAYCHHU S, HAXOISTCS B 9TOM

y31e?

Bomrpoim (%). ITponieHT Beex 3amuceil B KATETOpUM Ha3HAYEHUS IO BCeMY HAOOPY JaHHBIX, MONAJAIOIIAI B 3TOT
y3ed.

OtBet (%). [IpoueHT 3anuceii B TeKylieM y3Jie, NoNa a0l B KaTeroputo HazHaueHusl. OTKJIMKHU B 9TOM
KOHTEKCTE MHOT'JA Ha3bIBAIOTCS ""TTonaJaHusIMu" .

Nugexce (%). [TponeHT oTKIMKA 71 TEKYIIETro y3J1a, BRIPAXeHHBI KaK IPOIEHTHAS T0JIs OT MPOIEHTA OTKJIIMKA JIJISI
Bcero Habopa manubiXx. Hanpumep, 3Hauenue nnaekca 300% yka3bIBaeT, 4TO TSI 3aMUCEl B 9TOM y3Jie BEpOSITHOCTD
IONACTb B KATCITOPUIO HA3HAYCHN A B TPU pa3a BbIIIE, YEM JId BCETO Ha6opa JAHHBbIX.

CyMMapHasi CTATUCTHKA

B pexxume npocropa CymMMapHO B TaOJIHIe BEIBOJUTCS IO OJTHOMY Y3JIy B CTPOKE, HO CTATHCTHKA SIBJISIETCS
KyMYJISITUBHOM M OTCOPTHPOBAHA B MOPSI/IKE BO3pACTAHMS MM yOBIBaHMS IPOLICHTA NHIeKkca. Hanpumep, ecim
IIPUMEHSIETCS] COPTUPOBKA MO YOBIBAHUIO, Y3€JI C HAMBBICIIMM IIPOIEHTOM MHEKCA BHIBOJUTCS MEPBBIM, &
CTATUCTHKA B MOCJIETYIOIINX CTPOKAX SIBJISETCS KyMYJISITUBHOM JJIsl TOI CTPOKH M MPEABIAYIINX CTPOK.
KyMyaTUBHBII IPOLEHT MHIEKCA YMEHBIIAETCSl CTPOKA 3a CTPOKOH 110 Mepe J0OaBJIEHUs y3J10B CO Bee Ooslee
HU3KUMH OPOLEHTAMHU OTKJIKA. KyMyIATUBHBIN MHIEKC IS TOcsIeAHel cTpoku Beeraa paseH 100%, Tak kak B 3Toi

TOYKEC BKJIFOUCH BECh Ha6op JaHHBbIX.

KBantmim
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B aToM pexnMe mpocMOTpa Kaxkaasi CTpOKa TaOJIMIbI IPEICTaBIIsIeT KBAHTIIIb, a He y3eJl. KBaHTum - 310
KBaPTIJIX (Y€TBEPTHU), KBUHTUJIH (IISATHIE), ASUUIIH (AeCAThIC), BATHHTHIIN ([IBaLATHIC) MM MPOIEHTUIIH (COThIe). B
OJHOM KBaHTHUJIE MOT'YT BBIBOAUTHCS HECKOJIBKO Y3JIOB, €CIIM JJIS MMOJIy4YEHHsI 3TOTO IMPOIEHTA TpedyeTcst HECKOJIbKO
y3JI0B (HaIlpUMep, €CJIM BLIBOASTCS KBAPTUJIIM, HO BEpXHUE ABa y3Ja conepxaT menee 50% Bcex ciyuaeB). OcTaTok
TaOJIUIBI KyMYJISTUBEH, U €F0 MOKHO HHTEPIPETUPOBATH TAKUM XKe 00pa3oM, Kak B KyMYJIITUBHOM PEXUME
IIPOCMOTDA.

Mpubbinu KnaccudpuKaumm U Bo3spaT UHBECTULNIA

Jn1s nepeBbeB KIacCHPUKAIIMA MOXHO TaK)Xe MPOCMATPUBATH CTATUCTUKY BBIMTPHIIIA B TepMHUHAX NPpHOBLTH 1 ROI
(return on investment, Bo3BpaT uHBeCTHNUH). B nuasoroBom okue OnpenenTh T0X0IbI MOKHO 3a0aTh JOXO/IbI U
pacxonbl 415l K101 KaTeropuu.

1. Ha Bxuragke Beiurpsoiin Haxkmute KHONKY [Tpubbuih (ToMeveHHy 0 Kak $/$) Ha maHe M MHCTPYMEHTOB, YTOOBI
OTKPBITh INAJIOTOBOE OKHO.

2. BBG,E[I/ITS 3HAYCHHUA OO0XOJO0B U PACXOL0B IJIA Kax 101 KaTeropuu noJisd Ha3HA4YCHUA.

Hanpumep eci OTHpaBKa MOYTON MPEIIOKEHHsT KaXKIOMY 3aka3unuky cTouT Bam 0,48 moJuiapos, a 10X0/1 OT
MOJIOKUTEJILHOT'O OTKJIMKA COCTABJISIET 9,95 10JUIapOB JJIsl TPEXMECSYHOM MOAMUCKHU, TO KaXK/IbIi OTKIJIUK HeT CTOUT
BaM 0,48 moyapoB, a KaXIblii OTKJIMK a TpuHOCUT BaM 9,47 nosutapos (To ecthb 9,95 — 0,48).

B Ta6nmue BbIUT'pbIIIA ﬂpl/lﬁbl.]'lb BBIYUCIIACTCA KaK CyMMa J0XO0A0B MUHYC PACXOAbl IJId Ka)K)JOf/i 3aIIMCU B KOHCYHOM
y3iie. ROI - 570 o011as npudbLib, MOJeIEHHAS Ha 00IIKe pacXoAbl A1 y3Ja.

Kommenrtapuu

* 3HaveHMs NPHUOBLIM BIUSIOT TOJILKO HA cpefHue 3HaueHus mpuobum 1 ROI B TabGimie BRIUTPEHIIIA, Kak CIOCO0
MPOCMOTPA CTATUCTUKU B TEPMUHAX, O0JIee IPUMEHUMBIX K BallleMy YPOBHIO okynaeMocTd. OHU He BJIUSIOT Ha
OCHOBHYIO CTPYKTYpY AepeBa mozesm. He Hago myTaTh NpUOBLIbL CO CTOUMOCTBIO HEMPABUIbHOI
KJIacCH(UKaAINM, KOTOpas yKa3bIBaeTcs B y3Jie HOCTPOCHUS JiepeBa 1 (aKTOPHU3YETCsl B MOJIEJIb KaK criocod
3aIIUTHI OT TOPOTOCTOSIINX OIMNOOK.

° Cneumbm(auml l'[pI/I6I)IJ'II/I HC COXPAHAIOTCA MEXY CEAaHCAMU UHTCPAKTUBHOTO ITIOCTPOCHUA ACPEBA.

PerpeccuBHbIN BbIUTPbILL
JI1s epeBbeB perpecun MOKHO BEIOPATH MIPOCMOTD MO y3J1aM, CYMMAapPHBIi TPOCMOTD O y3J1aM U IIPOCMOTP
KBaHTIIIEH. B Tabmmme OymyT moka3aHsl CpeqHNe 3HAYCHUS. [{narpaMMBbl JOCTYIHBI TOJIBKO IS KBAHTHIICH.

.ulllarpaMMbl BbIUrpbiLLa
BmecTo Tabaui Ha BkJIagke BBIMTPHINT MOXHO BBIBOJUTH JUATPAMMBI.

1. Ha Bxuytagke Beiurpsim BeioepuTe 3Ha40K KBaHTH N (TPeTHii 3HAYOK CJIeBA HA MAHEJIM HHCTPYMEHTOB).
(AmarpamMMBbl HEJOCTYNHBI JIJI CTATUCTUKY MO y3J1aM U CyMMAapHOM CTaTHUCTUKN. )

Bribepute 3Hav0OK JImarpaMmbl.

B BBINaIaroIIIEM CIIUCKE BRIOCPUTE HYXKHBIC SIMHAIBI U3MEPEHUS [T BEIBOIA (IPOICHTHIIN, ICIUJIN U TaK
nanee).

4. Boi6epute Bomrpoim, OTkimk nin PoceT, 4To6b H3MEHUTH OKA3aTeb 715 BBIBOJIA.

JunarpaMma BBIUTPBIIIA

JumarpaMma BBIUTPBIIIA MPEACTABIISACT 3HAUCHUS U3 CTOJIONA Boiurpoius (%) Tadamibl. BeMrphli onpenessercs Kak
OTHOIIIEHNE YHCJIA O aHNil Ha KaXK/IOM JIEJICHH LIKAJIbl K 00IIeMy YHCITy MoNaJaHuil B IEpeBe C
HCIIOJIb30BAHNEM CIIeAyIomIeit hopmyIIbl:

(ducIto momaaHuil Ha UHKPEMEHT / ob1mee yncsio nonaganuii) x 100%

DTa AuarpaMma HarjIsiIHO WJUTIOCTPUPYET, HACKOJIbKO IIUPOKO MO JIepeBy HYXKHO MPOU3BOIUTH MOUCK 111 Habopa

JAHHOT'O IMPOLCHTA BCEX nonajgaHui. I[I/IaFOHaJ'ILHaFI JIMHUS TOKA3bIBACT 0XKUJAEMBbINA OTKJIMK [JIsI BCEU BI)I60pI(I/I,
eCJI OBl MOJECJIb HE UCIIOJIb30BAJIACh. B atom CJIy4vac IMoKa3aTeJIb OTKJIMKA OBLI OBI KOHCTaHTOf/'I, TakK Kak
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BEPOSITHOCTD OTKJIMKA JJIs OJHOTO KIIMEHTA Takas e, Kak A gpyroro. Jlis yaBoenns coopanHoil nHpopManun
HYXHO OBI OBIJIO OIPOCUTH BABOE OoJIble roAeit. Kpuas mHIS 06003HaYaeT, HACKOJIBKO MOKHO ITOBBICUTH
OTKJIMK, BKJIFOYUB TOJIbKO T€X KJIMCHTOB, KOTOPLIC HA OCHOBAHWU BBIUTPBIIIA PAHXUPYIOTCA B MAKCUMAJIbHBIX
npoueHTwIsIX. Hanpumep, BKJIroYnB B pacchUIKy BepxHue 50%, MoxHO ObI Ob110 coOpaTh Oobie 70%
IIOJIOKUTEJILHBIX OTKJIMKOB. Uem Kpyde KpuBast, TEM OOJIbIIE BHIMTPHIIII.

Huarpamma pocra

HwnarpaMma pocTa IpeAcTaBiIseT 3HAUeHHs U3 cToona Hrgexc (%) Tadmmipl. ITa tuarpaMma CpaBHABAET
MIPOTICHTHYIO JTOJIIO 3aIHCEH B KAXJOM MHKPEMEHTE, MPEACTABIISIIOIINX COOO0M MmonagaHus, ¢ OOIei MPOIeHTHON
JloJIeii monajanuii B o0y4aromiemM Habope TaHHbIX, C UCIIOJIb30BAHUEM CIIEYIOLIEeH (GopMyJIbI:

(4ucITo moMaTaHuii Ha MHKPEMEHT / YHCJIO 3aMuceil Ha HHKPeMeHT) / (0011ee Yucio monagaHuii / odlee Yuciio
3anuceit)

Z[I/Ial"paMMa OTKJIMKaA

JwnarpaMmMa OTKJIMKA MPEICTABIISIET 3HAYCHUS U3 cToyona O1kauk (%) Tabmuisl. OTKIINK - 9TO MPOLEHT 3aMiceil Ha
UHKPEMEHT, KOTOPbIE OKA3aJIUCh MONAaHUSIMU, C UCIIOJIb30BAHUEM CIIeAyIoIIel GopMyJIbI:

(4MCII0 OTKJIMKOB HA MHKPEMEHT / YMCIIO 3anuceil Ha MHKpeMeHT) X 100%

Bbi6op Ha OCHOBe BbIMrpbilua

B nuanoroBom okHe BbIOOp HA OCHOBE BBHIUTPHIIIA TO3BOJISIET ABTOMATUYECKH BHIOPATH KOHEUHBIE y3JIbI C
HAWITYYIIUM (UJIM HAUXY/IIAM) BBIUTPBIIIEM Ha OCHOBE 33/IaHHOT'0 PABUJIA UJTH IOPOTOBOr0 3HAYEHHUS. 3aTeM
MO’KHO Ha OCHOBE C/ICJIAHHOTO BBIOOpA CreHEpUPOBATH y3eJ Bbioop.

1. Ha Britajke Beiurphbiin BEIOEPUTE TPOCMOTP IO y3J1aM WA CYMMAapHBIA MPOCMOTP, a TAKKE KaTEr OPHEO
HA3HAYCHHUS, HA OCHOBE KOTOPOIi JOJDKEH OBITH ceiaH BBIOOD. (BRIOOP OCHOBaH HAa TEKYIIeM BBIBOJIC TaOJIAIIBI
1 HEJOCTYTICH JIJIs1 KBAHTHJICH. )

2. Ha Bxitaaxe Beiurpslin BeIOepuTe B MEHIO!
N3mennTs > BbIOpaTh KOHeuHbIe Y3.1bI > BLIGOp HA OCHOBE BBHIMIPHILIA

ToJibKO BbIOpaTh. MOKHO BBIOPATH COOTBETCTBYIOIIHE Y3JIbI 1411 HECOOTBETCTBYIOIIME y3JIbl — HATPUMED,
9TOOBI BBIOPATH 8ce 3amucu, Kpome Bepxaux 100 3ammceit.

ConocrasJieHue no I/IH(I)OpMal[l/ll/l BBINI'PbIIIIA. CormocTaBiisieT Yy3JIbl Ha OCHOBE CTATUCTUKU BbIUTPbIIIA IJI1
TCKyHIefI KaTCropun Ha3HA'UCHU, BKJIFOYas:

* V35IbI, I'i€ BEIUTPHILI, OTKJIMK UM POCT (MH/EKC) COOTBETCTBYET 3aJaHHOMY ITOPOTrOBOMY 3HAUCHUIO —
HampuMep, OTKJIMK 0oJbine 160 paseH 50%.

* BepxHue n y3710B Ha OCHOBE BBIMTPHIIIA JJIsI KATETOPHH HA3HAYCHUS.
* BepxHue y3I1bI 10 3aJaHHOTO YKCIIA 3aMUCeit.
* BepxHue y3J1bl 10 3aJaHHOTO NMPOILIEHTA JAHHBIX OOyUYECHUS.
3. Haxwmute kHOnKy OK, 4T0OBI OOHOBUTH BEIOOP Ha BKJIaaKke [Iporpamma mpocMoTpa.

YUTto06BI co3/1aTh HOBBIH y3ei1 BeiOOp HAa OCHOBe Tekyllero BbIOOpa Ha Bkjajke [Iporpamma npocmorpa,
BBIOEpHUTE Y3e Boioop B MeHIo ['eHeprpoBaTh. JIOMOJTHUTEIBHYIO HHPOPMAIIUIO CMOTPUTE B pa3jeiie
f‘FeHepHpOBaHI/Ie y3JIOB (pMIJIbTPa M BBIOOpA™ Ha CTP. 93I

IHpumeuanue: TTockoJIbKy (PaKTHUECKU BBl BBIOMPAETE Y3JIbl, @ HE 3alMCH MJIM IPOIEHTEI, HE BCETAA MOXKHO TOCTHYb
U/ICAJIbHOTO COOTBETCTBHS KpUTEPHIO BEIOOpa. CrcTeMa BBIOMPAET MOJIHBIC Y3JIBI 70 3aJAHHOTO YPOBHSL.
Hanpumep, eciiu BeIOpaTh BepxHue 12 ciydaes, n3 KOTOpsIX 10 HAXOAATCS B IEPBOM y3JIe, a JBa - BO BTOPOM Y3JIE,
OyaeT BHIOpAH TOJIBKO MEPBBIi y3el.

Pucku

Pucku nokaspiBaroT BCPOATHOCTD HSHpaBI/IHLHOﬁ K.]'IaCCI/I(bI/IKaL[I/II/I Ha JIF0OO0OM YPOBHE. Ha Bxmagxe Pucknu BBIBOJUTCA
TOYCYHAsA OICHKA PUCKOB U (HHH KaTCrOpruICCKUX BLIBOHOB) Ta6JII/IL[a HEIIPaBUJIbHBIX K.HaCCI/I(I)I/IKaLII/IfI.
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° Z[.J'IH YHUCJIOBBIX npencxa3aHI/n7I PUCK - OTO 00beAMHCHHAS OIICHKA JUCIIEPCUU B KaXXIOM U3 KOHCUYHBIX Y3JIOB.

M I[J'Iﬂ KaTEropnuicCKux Hpe,[[CKEBaHPIﬁ PUCK - OTO IIpOoNnopHud HCIIPAaBUJIIbHO KJ'IaCCI/I(i)I/IL[I/IpOBaHHLIX CJIy4acB C
HOHpaBKOﬁ Ha alfpuOPHBIC BEPOATHOCTU UJIM HA CTOUMOCTDb HCHpaBHJ’ILHOﬁ KJ'IaCCI/I(i)I/IKaL[I/II/I.

CoxpaHeHue mogenen gepeBbeB U pe3ynbTaToB

Ectb HeckoJIbKO cioco00B COXPAaHCHUS UJIM SKCIIOPTA PE3YJIbTATOB CEAHCOB UHTEPAKTUBHOI'O OCTPOCHUSA ACPEBLEB,
B TOM YHUCJIC:

* T'emepupoBaTh MOJEIH Ha OCHOBE TeKyIero nepesa (I'enepupoBats > I'eHepupoBaTh MO/EIb).

® COXpaHI/ITI) JUPEKTUBBI, UCIIOJIb30BAHHBIC AJId HaApallluBaHU TEKYIICI O ACPEBA. HpI/I CJIEAYOIIEM BBIIIOJTHCHUU
y3J1a IOCTPOCHUA ACPEBA TCKYIICC ACPEBO 6y/:[eT ABTOMATHUYCCKH HAPAILICHO 3aHOBO, BKJIFOYasd BCC OIPEACIICHHBIC
BaMHU NOJIb30OBATCIIbCKUC PA3JCJICHUA.

* DKCHOPTHPOBATH MHGOPMAIIMIO MOJICIIN, BRIMIPHIIIA U PUCKOB. JIOMOJIHUTEILHYIO HHPOPMAIIUIO CMOTPUTE B
paznene |“91<cnopT nH(pOPMAIUK MOJIEJIM, BHIUTPHIIIA U PUCKOB” HA CTP. 92l

B IOCTPOUTEJIC ACPCBLEB UJIN B CJICIIKE MoaeJiei JCPCBLEB BBl MOXKCTC!

* CrenepupoBath y3ei PuiabTp mwim y3ea BeiOop Ha OCHOBE TEKYIIEro jaepeBa. JonoHuTe bHY 0 HHOPMAIIUIO
CMOTpPHTE B pasjeiie |“F eHepUupoOBaHue y3J10B prasTpa U BEIOOpa’ HA CTP. 93[

* CreHepupoBaTh CJIENOK HAOOpa MPaBHII, IPEACTABIISIONINI CTPYKTYPY JIepeBa Kak HaOOp MpaBuJI, KOTOPHIC
ONpEIEJISIOT KOHCUHbIE BETBH AepeBa. JIONOIHATebHYI0 HHGOpMAIIO cMoTpuTe B pasee| [enepupopanue|

~99

[Ha6opa mpaBu w3 nepesa peruenuii” Ha cTp. 93}

* Kome 3T0ro0, TOJIBKO JJ15 CJIENKOB MOJIeJIell TepeBbeB, BBl MOXKETE IKCIOPTUPOBATH MOJIEJh B (popmaTe PMML.
JIomoHATEIbHY 0 HHGOPMAIIHEO cMOTpHTe B pasaese| [Tammrpa Mozeseii” Ha crp. 40| Ecii MOIeIb COmEpKHUT
MOJIb30BATEJIbCKHE PACIICIITICHNS], OHU He COXpaHsIoTCs B akcnoptupyemom PMML. (Bepree, camo paciiensienue

COXpaHSIEeTCsl, HO TepseTCs HHPOPMAIIHS, YTO OHO MOJIb30BATEJILCKOE, 4 HE BHIOPAHHOE AJITOPUTMOM).

* CrenepupoBaTh AUArpaMMy Ha OCHOBAHHUHU BBIOPAHHON YaCTH TEKYILETo AepeBa. [lpumeuanue: 310 padboTaeTt
TOJIBKO JJISI CJICTIKOB, IPUCOEINHEHHBIX K IPYTUM y3JIaM B IOTOKE. JIONOJHUTEIbHYIO HHPOPMALIIIO CMOTPHUTE B
pasnene [T enepupoBanue rpadgukos” Ha cp. 118}

Ipumeuanue: CaM0 UHTEPAKTUBHOE AEPEBO HEBO3MOKHO COXPAHUTh. UTOOBI HE MOTEPSITH BHIIIOJIHEHHYIO PadboTy,
CreHepHpyiiTe MO/EIIb N/ OOHOBUTE TUPEKTUBBI IEPEBA /10 3aKPHITHS OKHA OCTPOUTEIIS IEPEBLEB.

FeHepupoBaHue moaenu U3 NOCTPOUTENA AepeBbEB
UToO6HI CreHepupoBaTh MO/IENIb HA OCHOBE TEKYIIETO JepeBa, BHIOEPUTE B MEHIO IIOCTPOUTEJIS IEPEBHEB:

I'enepupoBath > Moaein
B nuanorosom oxue I'eHepupoBaTh HOBYIO MOJEJIb MOXKHO BBIOPATh CJIEIYIOIIME ONIIH:

Nmsa MO/I€JIH. MoxHO 3a4aTb UM CaAMOCTOSATCIIbHO UJIM AaBTOMATUYCCKU I'CHEPUPOBATH UM HAa OCHOBE UMCHU Yy3JIa
MOJCJIUPOBAHUS.

Co3aatb y3el1 Ha ... MOXHO TOOABUTH y3eJ B TpeOyeMoM MoJI0KeHuH - Beioepute XoJicT, [Tamurpa GM mwm O6a
NOJIOKEHHS].

BrimlouMTh TMpEKTHBBI JepeBa. UTOOB! BKIIFOYUTH B CTEHEPUPOBAHHYIO MOJIEJb JUPEKTUBHI U3 TEKYIIErO AepeBa,
BKJIFOYUTE 3TOT NMEPEKIFOYATEIb. DTO MO3BOJIUT NEPErCHEPUPOBATH AEPEBO MPU HEOOXOAUMOCTH. JlONOIHUTETLHYIO
HHPOPMAIIUIO CMOTPUTE B pa3eic |“L[I/IpeKTI/IBbI pocrta z[epeBbeB”l

AupeKTusbl pocTta AepeBbEB
B nupexTtuBax aepesbeB A1 moaeneit gepeBa C&R, CHAID u QUEST 3anaroTcs ycjioBus IOCI€A0BATEIbHOIO

HapalluBaHUA ypOBHCﬁ AcpeBa. Z[I/IPSKTI/IBI)I NPUMCHAROTCA IPU KAXJIOM 3allyCKE€ HHTCPAKTUBHOT'O IIOCTPOUTEIIA
JCPCBLECB U3 y3JIa.
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e Camoe HaJIe)KHOE HCIOJIb30BAHNE IUPEKTUB - B KAUECTBE CIIOCOOA 3aHOBO CTEHEPHPOBATH AEPEBO, CO3AAHHOE B
IIpeIbIIyIEeM HHTEPAKTHBHOM ceaHce. JJonoHNTebHY 0 HHYOPMALINIO CMOTPUTE B pa3):[ene
[nupexTus nepesa” Ha ctp. 92, Kpome TOro, AUpeKTHBLI MOKHO PeIAKTUPOBATH BPYUHYIO, XOTS 3TO TpebyeT
OCTOPOKHOCTH.

* JIMPEKTUBBI CYIIECTBEHHO 3aBUCST OT CTPYKTYPHI IePEBA, KOTOPYIO OHM ONMHUCHIBAIOT. [ToaTomy roboe
M3MEHEHHE B NCXOIHBIX JAHHBIX I ONIHUSAX MOJCINPOBAHUS MOXKET IIPUBECTH K OINOKe Habopa AUPEKTHUB,
KOTOPBI O 3TOTO BBINOJHSIICA ycnemHo. Hampumep, ecim Ha OCHOBE N3MEHUBIINXCS TAHHBIX aJITOPUTM
CHAID npeBpatiaeT pa3/iejeHue Ha 1Be TPYIIbI B pa3/iesIeHle Ha TPU TPYIIIbI, JIF0ObIE TUPEKTUBBI, OCHOBAHHbBIE
Ha OPOLIJIOM pa3/IeJIeHU! Ha J1Be I'PYIIIbI, 3aBEPIIATCS HEYJA4HO.

Ilpumeuanue: Ecim BRIOpaTh HEMOCPEACTBEHHOE TeHEPUPOBaHIE MOEIH (Oe3 IIOCTPOUTEIIS AepeBa), BCe TUPEKTHUBEI
JlepeBa UTHOPUPYIOTCS.

PenakTupoBanue TupeKTHB

1. YUToOBI MPOCMOTPETD UM OTPEIAKTUPOBATH COXPAHCHHBIC TUPEKTHUBEI, OTKPOUTE y3eJI MOCTPOCHUS AepeBa 1
BBIOepHUTE maHesb Llenb Ha BkItagke O MOCTPOCHNUS.

2. BLI6epI/ITe Banycrnn, I/IHTepaKTﬂBHbIﬁ CeaHnc, YTOOBI BKJIIOYUTH 3JIEMEHTBI yhpaBJICHU S, BKJIFOYUTE
MNEPEKIOYATCIIb Hcnoan3oBath JAUPEKTHBBI /IePpeBA U HAXXMUTE KHOIIKY le’lpeKTI/IBbI.

CuHTaKCcHc AUPCKTUB

JMpeKkTUBHI 3a1aF0T YCIIOBUS I POCTa JIepeBa, HAaUnHAas C KOPHEBOTo y3Ja. Hampumep, 4ToOBI HAPACTHUTH IEPEBO
Ha OJIMH YPOBEHB:

Grow Node Index O Children 1 2
HOCKOJ’Ibe IMPECAUKTOPHI HE 3aJaHbI, AJITOPUTM BbI6I/IpaeT HanJIyqmee pacCiiCrijICHueC.

OOpartuTe BHUMAaHHUE Ha TO, YTO MEPBOE PACIICIUICHNE BCETa JIOJDKHO BBIMOJIHSATHCS Ha KOpHEBOM Yy3Jie (Index 0) u
JUUI 000UX JOYEPHUX Y3JIOB JOJDKHBI 3a/1aBAThCS 3HAYEHHUS MH/IEKCOB (B TaHHOM ciy4ae 1 u 2). Byaer HeronmycTumo
3aaaTh Grow Node Index 2 Children 3 4, moka x KOpHEBOMY y3JIy He NpHpAIIeH y3ei 2.

YUto0bl HAPACTUTH AEPEBO:

HapacTuTb pepeso

Uto0bl HApaILIUBATh U COKpAIATh AepeBO (ToJbKO AepeBo C&R):
Grow_And_Prune Tree

UTo6HBI 3a4aTh NOJIb30BATEILCKOE PACILEIJICHHE 1T HEIPEPHIBHOTO MIPEIUKTOpa!

Grow Node Index © Children 1 2 Spliton
( "OBPA30BAHUE", Interval ( NegativelInfinity, 12.5)
Interval ( 12.5, Infinity ))

YTo0bI pacli€iuThb 10 HOMUHAJIBHOMY NIPCAUKTOPY C ABYMS 3HAYUCHUSIMMU:

Grow Node Index 2 Children 3 4 Spliton
( "mon", Group( "0.0" )Group( "1.0" ))

YToOBI paciienuTb MO HOMUHAJIbHOMY NIPEAUKTOPY CO MHOTUMU 3HAYCHUAMU:

Grow Node Index 6 Children 7 8 Spliton
(' "OPTAHM3AUMMK", Group( "2.0","4.0" )
GY‘OUp( "0-0","]..0","3-0","6-0" ))

UTOOH! paclIenuTh IO MOPSAKOBOMY HPEIUKTOPY:
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Grow Node Index 4 Children 5 6 Spliton
( "OETW", Interval ( NegativeInfinity, 1.0)
Interval ( 1.0, Infinity ))

IHpumeuanue: Tlpu 3aJaHUN TOJIB30BATEIILCKUX PACIICIUVICHAN YUUTHIBACTCS PETUCTP OYKB B UMEHAX MOJIeH U
sHaueHusx (06PA30BAHUE, MOM, OETU u 1.1.).

Hupextussbl 1715 nepesbeB CHAID

Hupextussl 11 nepeBbeB CHAID ocoGeHHO 1yBCTBUTEILHBI K U3MEHEHUSIM B TAHHBIX UJIA B MOJIEJIU, TIOCKOJIBKY, B
otmunu jepeBbeB C&R u QUEST, He orpaHuyeHbl UCIOJIb30BaHUEM OMHAPHBIX paciiernseHuii. Hanpumep,
CJICTYIOIIMIA CHHTAKCUC KAXKETCs JOMYCTUMBIM, HO 3aBEPIINATCS HEYIaUYHO, ECJIM AJITOPUTM pa300beT KOPHEBOMU y3eI
6oJiee, YeM Ha JIBa JJOYCPHHUX:

Grow Node Index O Children 1 2
Grow Node Index 1 Children 3 4

B nepese CHAID y y31a 0 MmoxkeT okazaTbesl 3 WM 4 1OYepHUX y3J1a, U TOT1a BTOpasi CTpOKa CUHTAKCUca
3aBEPIIUTCS HEYJAYHO.

Wcnonn3oBanue JUPCKTUB B CICHAPUAX

JpeKTHUBBI MOXXHO TaK)XKe BCTPAWBATH B CIEHAPHH, HCIOJIBb3YS TPOITHBIC KaBBIUKI.

U3meHeHne AUPEKTUB AepeBa

UTOo6B! COXpaHUTh paboTy, CIEJIAHHYIO B CEAHCE HHTEPAKTUBHOIO MOCTPOEHUS AepeBa, MOXKHO COXPAHUTh
JIUPEKTHUBBI, UCIOJIb30BAHHbIE /I HOCTPOEHUS TEKYIIEro AepeBa. B oTimine oT coxpaHeHus cienka MoJeH,
KOTOPBII HEJIb35 3aTEM PEAAKTUPOBATD, 3Ta BO3MOXXHOCTD IIO3BOJIAET IIEPEr€HEPUPOBATD IEPEBO B €I'0 TEKYLLEM
COCTOSIHUU J151 JAJIbHEHILIEr0 peJaKTUPOBAHUS.

UToObI N3MEHUTH TUPEKTUBBI, BBIOEPUTE B MEHIO IIOCTPOUTEJIS IEPEBLEB:
®aiis > V3MeHUTh AHPEKTHBBI
JIMpeKTUBBI COXPAHSIFOTCS B y3JIe MOJICJIMPOBAHUS, UCIOJIb3YEMOM JUJIsl co3/1anus iepesa ([epeBo kiaccudukanuu u

perpeccun, QUEST nymm CHAID), 1 ©X MOXHO UCIOJIB30BATh JIJIsl HOBTOPHOT'O TEHEPUPOBAHUS TEKYIIIETO JepeBa.
JIOMOTHATEIbHY0 HHBOPMAIIMIO CMOTPHTE B pasese| [lupextussl pocta nepesbes” Ha crp. 90|

3KCI‘I0pT MH¢0pmaLl,I/IVI Mohenu, BbiIUrpbiLla N PUCKOB
W3 mocTpouTesist AepeBbeB MOKHO IKCIIOPTUPOBATH CTATUCTUKY MOJIEJIH, BHIUTPHIIIA U PUCKOB B (popMaTax TeKCTa,
HTML unu n3o0paxeHuid.

1. B okxHE mOCTpOUTEIIS ACPEBHEB BRIOSPHUTE BKIIAJKY UIIH OKHO MPOCMOTPA, KOTOPOE BbI XOTHTE IKCIOPTHPOBATH.
2. Bribepute B MeHIO:
®aiis > Jkenopr

3. Buibepute nyxubiil popMmat (Texker, HTML wim /InarpamMmma) u BBIOEpUTE B TOJMEHIO KOHKPETHBIE 3JIEMEHTHI,
KOTOpPBIE HYKHO 3KCIOPTHPOBATE.

Tawm, rae 9To IPIMEHUMO, SKCIIOPT BBIIOJIHACTCS HA OCHOBE TEKYIIIEro BEIOOPA.

Axcnopt B popmartax Texer mm HTML. Bol MoxeTe 3kCIOPTUPOBATH CTATUCTUKY BBIMTPBIIIA WA PUCKOB A1
00y4aroIIero WM TeCTOBOTO pa3jesia (€ OHM ONpPEesIeHbl). DKCIOPT BBIIOJIHSETCS] HA OCHOBE TEKYIIEro BEIOOpa
Ha BKJIJIKe BBIMIPBIII — Hanpumep, MOKHO BBIOPATh CTATUCTHKY MO Y3JIAM, CyYMMAapHYIO CTATHCTHUKY MJIHA

CTaTUCTUKY ITO KBAHTHJIAM.

xenopt rpaduku. Ber MoxeTe SKCIOPTHPOBATH TEKYIIee AePeBO, KaK OHO BEIBOAWTCS Ha BKiIanke [Iporpamma
MIPOCMOTPA, UM K€ IKCIOPTHPOBATH TAATPAMMBI BBEIUTPHIIIA JJIs1 00YJAIOIIETO MM TECTOBOTO pa3jiesa (ecim OHU
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onpenesensl). Jloctynmabie popmatsl - JPEG, .PNG n .BMP. 1715 BBIUTPBINIA SKCIOPT BBIMOJIHIETCS HA OCHOBE
TEKYILEero BeIOOpa Ha BKJIAAKe BBIMTPHINI (IOCTYIHO TOJIBKO MPH IPOCMOTPE IUATPAMMEBI).

FeHepupoBaHue y3noB ¢punbTpa U BbiGOpPa

B oxHe mocTpouTeis AepeBhEB WIIH MPH MIPOCMOTPE CIICTIKA MOJICIIH JCPEBLEB PEIICHUI BRIOCPUTE B MCHIO!
T'enepupoBath > ¥3eua ¢puibTpa

uau

> V3eJ BbIOOpa

V3en puiabtpa. ['eHepupyet y3e1, oTGUIbTPOBBIBAFOIIMIA TOJISI, KOTOPbBIC HE UCIOJIB3YIOTCS TEKYIUM JEPEBOM. ITO
OBICTPBI CIOCOO COKPATUTL HAOOP JAHHBIX, YTOOBI OH COAEPKAJI TOJILKO MOJIsl, BEBIOpAHHBIE AJITOPUTMOM B
Ka4yeCTBE BAXHBIX. ECITN eCTh Y31 THIA, PacliOI0OKESHHBIN BBIIIIE TAHHOTO y3J1a IepeBa MPUHSTHS PEIICHUM, JTFOObIe
OJIs € POJIbEO HasHaueHue TIEPeTAF0TCS TaIbIlle CIICTKOM Moien OUIbTp.

V3en BbiGopa. ['eHepupyeT y3eu1, BRIOnparomuii Bce 3aiucu, KOTOphIe NOMAJAr0T B TeKyIui y3en. Jisg aToit onmun
HEoOX0aMMO, YTOOBI Ha BKJIake [IporpaMmma mpocMoTpa Oblia BEIOpaHa MO MEHbBIIEH Mepe olHa BETBb JIepeBa.

Crienox MoAe/ M MOMENIAeTCsl Ha XOJICT MOTOKA.

FeHepupoBaHue Habopa NpaBuin 13 gepeBa peLueHUN

BbI MOXeTe CreHepupoBaTh CJICIIOK Habopa MpaBuJl, MPeJICTABIISIONINN CTPYKTYPY JAepeBa Kak HaOOp MpaBuJI,
KOTOPBIE ONPEACISIFOT KOHEYHbIE BETBHU JiepeBa. YacTo HAaOOPHI MpaBUJIa MOTYT COXPAHSITh OOJIBIIYIO YACTh BaXXHOM
“H(pOPMAIUK OT MOJTHOTO JIepeBa PelIeHN, HO ¢ MeHee CJIOKHOW Moiesibio. Hanbosiee BakHOE OTJIMYME COCTOUT B
TOM, YTO IPH UCIOJIb30BAHNK HabOpa MpaBwJI K JITOOOI KOHKPETHOM 3aIUCH MOXKET MPUMEHSTHCS HECKOJIBKO
MpaBUJI UJIM HE IPUMEHATHCS NMPAaBUJI BoBce. Hanmpumep, MOKHO YBUAETh BCe MpaBUJiIa, IPEACKA3bIBAIOIINE BBIXO]
HeT, a TOCJIe HUX - BCE NMPABUJIA, IPECKA3bIBAIOIINE Jd. ECM MpuMeHseTCsl HECKOJIbKO MPABUII, KaXKJ0€ MPABUIIO
M0JIy4aeT B3BELIEHHBIN "roJioc" Ha OCHOBAHUM 110KA3aTeJsIs JIOBEPUSl, CBSI3AHHOI'O C 3TUM IIPABUJIOM, U KOHEUYHOE
peacKazaHue onpeaessieTcs: 00beIMHEHNEM B3BEIICHHBIX TOJIOCOB MPABUJI, KOTOPbIE ObLIM IPUMEHEHBI K
paccMaTpuBaeMoii 3anucu. Eciiv HUKakue npaBuiia He IPUMEHSLIACh, 3alUCH TPUCBAMBACTCS IIPE/ICKA3aHKe 110
YMOJTYaHUIO.

IIpumevanne: BrimosHsIS cKOprHT HAO0OpA MPABUJI, MOXKHO 3aMETUTh PA3JIM4Us B CKOPUHTE IO CPABHEHUIO CO
CKOPUHI'OM JIePeBa; OHA OOBSCHSAETCS TEM, YTO CKOPHHT KaXX/10if KOHEUHOM BETBH JEPEBA BLINOJIHSACTCS HE3ABIUCHMO.
OnHa u3 o0JIacTei, T/1e 3TO OTJIMYHNE MOXKET CTAaTh 3aMETHBIM - 3TO CIIyYail HAJIMYKS B BAIIMX JAHHBIX 3HAUCHUI

OTCYTCTBHUS.

Habopb! mpaBui1 MOXXHO CTEHEPUPOBATH TOJILKO U3 JICPEBbEB C KATCTOPHUAJIbHBIMY ITOJIIMH HA3HAYCHUS (a HE U3
JIEPEBbEB PETPECCHN).

B okxHe mocTpouTesIst AePEeBLEB MIIH IPU IPOCMOTPE CIIENKA MOJIEJIN IEPEBLEB PEILICHUH BEIOEpUTE B MEHIO:
Co3aatb > HaGop npaBu.i
Mms nabopa npaBui 3agaiiTe M HOBOTO CJI€NKa MOJeU Habopa MpaBuIL

Cozath y3es1 Ha YIIpasJisieT N0JIOKEHIEM HOBOT'O Cllenka Mozeu Habopa npasuil. Bertoepute Xodcer, [Tamurpa GM
nym O02a N0/10/KeHNs.

MuHuMaabHOe YHCJI0 IK3EeMILIAPOB 3a£[aﬁTe MHUHUMAJIbHOC KOJIMYCCTBO 2K3EMILISIPOB ('-II/ICJ'IO SaHI/ICGﬁ, K KOTOPBIM

MIPAMEHSIETCS TPABIIIO), JJIs1 COXPAHECHHUS B CJICTIKEe MOIes Habopa mpaBiuL. [1paBuiia ¢ moaIepxkoil MeHbIIe
BBIOPAHHOTO 3HAYCHHUS HE BKJIFOUAFOTCS] B HOBBII HAOOP MPaBHUIL.
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MunumabHas T0CTOBEPHOCTb 3a1aliTe MUHIMAJIbHYIO JOCTOBEPHOCTD JJIsl IPABUJI, COXPAHSIEMBIX B CJIEIIKE MOEIIH
Habopa mpaBui. [IpaBuia ¢ JOCTOBEPHOCTHIO MEHBIIIE BHIOPAHHOTO 3HAUCHUS HE BKJIFOYAIOTCS B HOBBII HA0OP
HIpPaBIIL.

HenocpeacreeHHOe NOCTpOEeHUe MOAENU aepesa

BmecTo ncnosib30BaHUSI FHTEPAKTUBHOTO MOCTPOUTEJIS IEPEBBEB BBl MOXKETE IIOCTPOUTH MOJICJIb JIePeBa PEIICHUI
HEIOCPEICTBEHHO U3 y3JIa IIPH BBIMOJHEHUH MOTOKA. TaKol MoIX01 HPUMEHSAETCS 151 OOJIBITMHCTBA APYTUX Y3JI0B
noctpoenust mojesnu. s mozaeneii nepesa u aepeBa-AS C5.0, KOTOpbIie HE TOAACPKUBACT MHTEPAKTUBHBIHN
MOCTPOUTEJIECh JIEPEBLEB, TOJILKO TAKOW METO/I U JJOCTYIICH.

1. Coszpaiite mOTOK U JOOABLTE OJIMH U3 y3JIOB AepeBa perienuii - nepeBo C&R, CHAID, QUEST, C5.0 umm
nepeBo-AS.

2. B cayuae nepeBa C&R, QUEST umu CHAID BriOepute Ha nanenu Llenb Ha Bkaake Oniuy NOCTPOCHUS OJTHY U3
rJIaBHBIX Iesieil. Beioupast [locTponts oHO AepeBo, yoenuTech, 4TO B oJie PeknM 3a1aHO 3HAUCHME
CrenepupoBaTb MoJeb.

B ciygae C5.0 Ha Briraake Mojenu 3aaaiite Tun BoiBoga /lepeBo pereHuii.

Jlns moneneit HepeBo-AS Ha nanem OCHOBBI BKJIa Ak ONITMK OCTPOCHUS BBIOEPUTE TUIT AJTOPHTM pocTa
JiepeBa.

3. Bribepute noJist HA3HAYSHUS U IPEIUKTOPA U 3a1aiiTe TONOJIHUTEIbHbIE OMIIUU MOJIEIH, €CIIM HYXKHO.
KonkpeTHBIC yKa3aHUsI CMOTPUTE B TOKYMEHTAIINH 110 HY>)KHOMY y3JIy IIOCTPOCHHUS JIepeBa.

4. BBINOJHUTE TOTOK, YTOOBI CTEHEPUPOBATH MOJIEIb.

KoMmeHnTapuu o nocTpoeHuu aepesa
e Ilpu reHepupoBaHUU JEPEBLEB ITUM METOAOM JUPEKTUBBI 10 POCTY AEPEBLEB UTHOPUPYIOTCSI.

* B oboux METOJaxX CO3daHus NCPCBHEB peH_IGHI/IfI, HHTCPAKTUBHOM U HCIIOCPEACTBCHHOM, I'CHCPUPYIOTCA CXOJHBIC
MOACIIN. Paznamume B ocHOBHOM B cTeneHN KOHTPOJISL Hal MPOIECCOM.

Yanbl gepeBbeB peLieHun

V31s1 gepesa petienuit B IBM SPSS Modeler obecnieunBaroT JOCTYI K CIIETYIOIIAM aJTOPHTMaM IIOCTPOCHHS
JIEPEBLEB:

* C&R Tree
* QUEST
 CHAID

* C5.0

* [epeBo-AS

Ve

JlonotHuTeIbHYI0 HHDOPMAIIIO CMOTpHUTE B pas/ese|‘Moesu nepesbes pelenuii” na ctp. 81|

AJIFOpI/ITMbI CXOJIHBI B TOM OTHOIIICHUHU, YTO BCE OHU CIIOCOOHBI OCTPOUTDH ACPEBO peH.IeHPIﬁ, PEKYPCUBHO
pacIICIIgd JaHHBIC HA BCE MCHBIIUNEC ITOAT PYIIIIEI. O,IIHaKO €CTb U BAXXHBIC pa3JINIM.

Bxoanble noas. Bxogusle o1t (IpeAUKTOPHI) MOTYT OBITH JJFOOOTO U3 CJICAYIOLINX TUIIOB H3MEPEHUI!
HelpepbIBHbIE, KATEropuasibHble, GJiaroBble, HOMUHAJIbHBIE U TIOPSIKOBLIE.

IMoas na3navenust. MoXHO 3a71aTh TOJILKO 0HO moJie Ha3HaueHus. [ [depeBa C&R, CHAID u [depeBa-AS noJe
HA3HAYCHUS MOXET ObITh HEPEPBIBHBIM, KATETrOPUAJILHBIM, (JIATOBBIM, HOMHHAJILHBIM YUIA TTOPSIKOBBIM. J11s
QUEST 0oHO MOXeT ObITh KaTeropHaIbHbIM, (hJIarOBbIM MJIM HOMUHAJLHBIM. JIi1s1 C5.0 1moJie Ha3HaAYeHUST MOXKET
OBITH (PJTATOBBIM, HOMHHAJILHBIM WJIH OPIAHAIIEHBIM.

Tun pacmenienusi. /lepeBo C&R n QUEST nmoepxuBaroT TOJILKO OMHAPHBIE pACHIEIIIEHHS (TO €CTh KaX bl y3eI
MOJXeT OBITh pacIIenJieH TOJbKO Ha B¢ BeTBH). B otymune ot HUX, CHAID, C5.0 n [lepeBo-AS noaaepXuBaroT
paclenyieHue cpa3y Ha TpH u 60Jiee BETBU.
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MeTtoj paciienienus. AJITOPUTMBI Pa3IMYar0OTCs 0 KPUTEPHUSIM NIPUHATHUS peleHnit o paciuensiennn. Korna gepeso
C&R mpencka3piBaeT KaTErOpHAIbHOE BBIXOIHOE MOJIE, UCTIOIB3YETCs TOT MJIM MHOHI NMOKa3aTesIb AUCIEePCHu (1o
YMOJYAHUIO - KO3 dunuueHT JIKUHH, HO BBI MOXETE 3aJ1aTh U APYroi mokasaTesb). 11 HenpepbIBHBIX MOJIeH
HAa3HAYEHUS UCHOJIb3YeTCsl METO/ HAUMEHBIIIEro cpeHekBaapaTuuHoro otkjaonenus. CHAID u [lepeBo-AS
UCNOJIb3YIOT kpuTepuii xu-kBaapat; QUEST ucnosb3yeT kxputepuil Xu-kBaapat AJis KaTerOpUaJIbHBIX IPEIUKTOPOB
U AMCIEPCUOHHBIN aHAIN3 1JI HEMPEePhIBHbIX BXOAHBIX oJtel. g C5.0 ucnosp3yeTcs nokazaTesb U3 TEOPUU
nH(pOpMAIK, HOPMAJIM30BAHHBIN MPUPOCT UHPOPMALIUHL.

O0pa6oTKa nponyeHHbIX 3Ha4ennii. Bce aropuT™Mbl 10IyCKAlOT MIPOMYIIEHHbIE 3HAYCHHSI B ITOJISIX-IIPEAUKTOPAX,
X0Ts1 00pabaTteiBatoT ux no-paznomy. Jepero C&R n QUEST ucnosb3yroT mo Mepe HeoOX0IMMOCTH CyppOraTHbIE
HOJIS IPEACKA3aHNHN TS IPOBEACHNUS 3aIIUCH C IPOIYIIICHHBIMY 3HAUYCHUSIMU 10 IepeBY BO Bpems odyuerns. CHAID
BBIJICJISICT MPOIYIIECHHBIC 3HAYCHHUS B OTACJIbHYIO KATETOPHUIO U pa3pelaeT UX UCIOJIb30BaHNE B TOCTPOCHUHN JepPeBa.
C5.0 ucnosibayet MeTo1 APOOJICHNS], IPU KOTOPOM YacThb 3alUCH MPOIYCKAETCs Yepe3 KaKAyIo BETBb y3JIa,
BBIMOJTHSFOIIET O PACIICIJICHAE HA OCHOBE MOJIS C MPOIYIIICHHBIM 3HAUYCHUCM.

Coxpamenns. IepeBo C&R, QUEST u C5.0 noniepkxuBaroT BO3MOKHOCTb CHa4ajla BEIPACTUTD JI€PEBO MOJIHOCTHIO,
a 3aTeM COKPATHUTH €ro, yIAJINB T¢ PACIICIUICHIS HIKHETO YPOBHS, KOTOPBIE HE BHOCST CYIIIECTBEHHOTO BKJIaa B
TOYHOCTH epeBa. OHAKO BCE aJITOPUTMEI IEPEBBHEB PEIICHI IPEAyCMAaTPUBAIOT BOZMOKHOCTh OT PAHIYITH
MHUHUMAJIBHBIN pa3Mep MOATPYIIIBI, YTOOBI H30eraTh BETBEH CO CIUIIKOM MaJIbIM YHCJIOM 3alHCcell JaHHBIX.

NurepaxTuBHoe nocrpoenne aepesben. 11 nepeBa C&R, QUEST u CHAID noanepxuBaeTcss BO3MOXHOCTh
3aMyCTUTh UHTEPAKTUBHBIH ceanc. B HeM MOXHO OCTPOUTH JIepPeBO YPOBEHB 34 YPOBHEM, OTPEJAKTUPOBATH
pacllenIeHns ¥ COKPaTUTh JAEepPeBo, epell TeM Kak co3AaTh ciaenok Moaemd. C5.0 u JlepeBo-AS He noAnepKUBAOT
MHTEPAKTUBHYIO OIIIHIO.

Anpuopuble BepositHocTH. [{lepeBo C&R n QUEST noaepxuBaroT 3a/1aHUE alpUOPHBIX BEPOSITHOCTEH 115t
KaTeTOPHil TP MPEICKA3aHIN 3HAYCHUS KaTETOPUAIbHOTO BBIXOTHOTO HOJIA. ATIPHOPHBIE BEPOSITHOCTH - 3TO
OIIEHKH OOIIeil OTHOCUTEJILHON YaCTOTHI KAk 10U KaTErOpUU Ha3HAUYEHUSI B COBOKYITHOCTH, U3 KOTOPOI U3BJIEKAIOT
oOyyarorue JaHHbIe. [pyruMu CJI0BaMU, 3TO OIEHKH BEPOSITHOCTH LISl KAXJ0TO BO3MOKHOTO 3HAYCHUS
Ha3HAYEHUsI, KOTOPbIE MOXHO HUCIOJIb30BATh APUOPH, 10 TOTO, KAK BBl OYJIeTE 3HATDH YTO-JINOO O MPEAUKTOPHBIX
s3HaueHusx. CHAID, C5.0 u lepeBo-AS He MOAACPKUBAIOT 3a/1aHKIE AIPUOPHBIX BEPOSITHOCTEH.

Haoops! npaBua. Henocrynno s moneneit JepeBo-AS. [l Mojiesieid ¢ kaTeropuajibHbIMU MOJISIMU Ha3HAYSHU ST
y3JIBI IepeBa PEIICHUH MPeIIararoT OIIIIIO CO31aTh MOJIENb B (hopMaTe HaOOpa MpaBUJl, YTO MHOTAA YAOOHEe IS
IMIOHUMAaHMS, YeM cJI0kHOMU nepeBo peenuit. [{iis nepeBa C&R Tree, QUEST u CHAID mMoxHO creHepupoBaTh
Ha0Op IpaBUJI U3 HHTEPAKTUBHOTO ceaHca; 1t C5.0 9Ty onnuro MOXHO 3a71aTh Ha y3Jie MOoenpoBaHusi. Kpome
TOTO0, BCE MOJIEJIN JICPEBbEB PEIICHUI TAIOT BOZMOXXHOCTH CTE€HEPHPOBATH HAOOD MPABHUJI U3 CIIETTKA MOICJIN.
JIOTOTHUTETLHYIO HH(BOPMAIIIO CMOTpHTE B pasaese| [enepuposanne Habopa MpaBmJI U3 AepeBa penteHuii” Hal

Y3en aepeBa KnaccupuKauum u perpeccum

V3en nepesa kiaccudukanun u perpeccun (Classification and Regression, C&R) - 370 0OCHOBaHHBII Ha
JIPEeBOOOPA3HON CTPYKTYPE METO KJIaCCU(PHUKAINH U npeickasanmsa. AHasornaao C5.0, 3TOT MEeTOT UCIIOIb3yeT
PEKYPCHUBHOE pa3eieHre [T PACIIEIICHAS 00YYArOIINX 3alHCei HA CETMEHTHI C HOXOKIUMH 3HAYCHUSIMHA
BBIXOJTHOTO MOJIst. ¥Y3eu aepeBa C&R HaunmHaeT paboTy C MPOBEPKU BXOIHBIX MOJIEH, YTOOBI HANTH HAMITyYIIIEe
pacIIenieHne, I3MepseMoe yMEHbIIICHAEM HH/IEKCa HEOJHOPOTHOCTH MOCTIe paciieruieHns. Pacienienue
OIMPEAECIACT ABE MOATPYIIIIBLI, KaXaasd U3 KOTOPBIX NOCJICAOBATEIbHO ACIIMTCA Ha CJIICAYIOIIUE ABC MOATPYIIIILI U TaK
Jlasiee, MoKa He cpadboTaeT OJUH U3 KpUTEpHUEB OCTAHOBKH. Bce paciiensienns OMHapHBI (TOJIbKO HA JIBE MOATPYIIIBI).

OTtceueHns

Hepebsi C&R npegocTaBistoT BOSMOXHOCTh CHaYajia BEIPACTUTH JIEPEBO, & 3aTEM MPOBECTH YCEUCHUE HA OCHOBE
aJITOpUTMa CTOUMMOCTHU-CIIOKHOCTH, KOTOPBII HACTPAUBAET OIIEHKY PHCKOB, YUUTHIBAS KOJIMYECTBO KOHETHBIX
y3J7I0B. DTOT METO/, JOIYCKAFOIIIIA OOJIBIIION POCT epeBa 10 MPIMEHEHHS YCEUSCHHS HA OCHOBE 00JIee CIIOKHBIX
KPUTEPHEB, MOXXET IPUBECTH K AEPEBBSIM MEHBIIIETO Pa3Mepa C JIyYIIAMH CBOMCTBAMU NMEPEKPECTHOMN MPOBEPKH.

I'maBa 6. [lepeBbst perieHnit 95



VBeanueHne KOJIM4IecTBa KOHEYHBIX y3JI0B B OOIIEM CJIy4ae YMEHBIIAET PUCK JJIS TEKYIHUX (00y4aromux) JaHHbIX,
HO (haxTHUeCKnit PUCK MOXKET yBEJIMYUTHCS IPH 00OOIIEHNN MOJEJIN Ha CKPBITHIE TaHHBIe. PaccMoTpum
npeaesIbHbINA ciayuail. [IycTh y Bac ecTh OTAC/IbHBIN KOHEUHBIH y3eJI Ha KaXKIyIO 3alKCh B 00yuaroieM Habope.
Ornenka pucka coctaBuT 0%, Tak Kak kaxaasi 3alUCh [TONaaeT Ha CBOI COOCTBEHHBIN y3eJI, HO PUCK HEMPaBUIbHON
KJIaccu(UKaIUK 111 HeBUAMMBIX TaHHBIX (M3 HAOOpa TECTUPOBAHUS) TOYTH HAaBEpHsIKA OyeT Oobine Hys. s
KOMIEHCaIK 3Toro 3dexTa uCroab3yeTcs allrOPUTM CTOMMOCTH-CIIOKHOCTH.

IMpumep. Kommanust kabeJbHOTO TEJIEBUACHUS 3aKa3ajla MAPKETHHTOBOE UCCIICTOBAHNUE [IJISI OTIPEIeIICHN S, KaKue
KJIMEHTHI KYIST IMOJIHACKY Ha CITy)KOY MHTEPaKTUBHBIX HOBOCTEH MO KaOeIpHOMY KaHaITy. MCcnomb3ys qaHHBIE
M3YYCHHUS, BBl MOXKETE CO34aTh HOTOK, B KOTOPOM IIOJIEM Ha3HAYCHHS OyIeT HaMepeHHe KyMuTh OINCKY, a
HIPEAUKTOPHBIE MOJISI Oy YT BKJIIOYATH B ceOs BO3PACT, M0JI, 00pa3oBaHMe, KATETOPHIO JOX0/1a, KOJIMYECTBO
IPOBOJUMBIX B IEHb Y T€JIEBU30pa YaCOB U KOJIMUecTBO AeTeil. [Ipumenss k moToky y3eu aepeBa C&R, BbI cMoxkeTe
IIpe/ICcKa3aTh M KJIACCU(PUIIMPOBATH OTBETHI JIJIS OJIyYEHN s MAKCHMAJILHOT'O YPOBHSI OTBETOB JIJIsl KAMIIAHUH 110
MPOABUKEHUIO TOU MOAMUCKH.

TpeooBanusi. J17151 00yueHus moaermm nepeBa C&R BaM HY)KHO OJHO MJIM HECKOJIBKO BX0q1biX TIOJIEH U POBHO OTHO
noJie Hasnauenus. BXOIHbIE TTOJIS U MTOJIC HA3HAYCHHUS MOTYT ObITH KOJIMYECTBEHHBIMM (UACIIOBOM MAITa30H) WJIH
KaTeropuaabHbIMU. [10JIs ¢ 3a1aHHBIMU 3HAUeHUAME OOa nim HeT ATHOPUPYIOTCA. Y UCIOJIBL3YEMBIX B MOJICIIH
MOJIeH TOJIKHBI OBITH OJTHOCTHIO KOHKPETU3UPOBAHBI TUIIBI, U Y JIFOOBIX MOPSIKOBBIX MOJIEH (YIOPSI0USHHBIN
HA00P), NCIOJIE3YEeMBIX B MOJIEIIH, JOJDKHA OBITh YNCIIOBAS CUCTeMa XpaHeHus (He cTpokoBast). [1pn
HEOOXOAMMOCTH MOXKET UCIOJIBL30BAThLCS y3€JI MOBTOPHOH KJIacCH(pUKAILIUY.

Z[OCTO“HCTBZI- MO,Z[GJ'II/I JACpeBa C&R JOBOJIBHO yCTOfI‘IHBLI K HAJIMYUIO TAKHX HpO6J’ICM, KaK OpONyHICHHbIC JaHHbIC
Wi OOJIBIIIOE KOJIMYECTBO BXOJIHBIX MOJICH. OOBIYHO 3TUM MOJCJIAM IJI OLCHKU HE Tpe6y€TC9{ 0oJIbIIIOE BpEMs HaA
O6y‘ICHI/IC. KpOMC 9TOI0, MOJCJIN C&R npome aJ1s IOHUMaHus IO CPABHEHUIO C HCKOTOPBIMU APYI'UMHA MOICIISIMUA,
TaK KakK y nNoJIyqda€MbIX U3 3TOM Mojiesn IIpaBUJI €CTh HCIIOCPCACTBCHHAA MHTCPIIpETAlU. B oTtmume ot CSO,
ACPEBO C&R MoxkeT BKJIFOUATDH B Ce0s 1 KOJIMYCCTBCHHBIC, 1 KATCTOPUAJIbHBIC BBIXOIHBIC ITOJIA.

Y3en CHAID

CHAID (Chi-squared Automatic Interaction Detection - aBToMaTH4ecK0O€e 0OOHAPYKEHUE B3AUMOICHCTBHSI
XH-KBaJIPAT) - 3TO METO/] KJIACCH(UKALUHU [IJIs1 IOCTPOCHHUS IEPEBbEB PELICHUH C UCIOJIb30BAHUEM CTATUCTUKH
XU-KBaJPAT IS HAXOXKACHUSI ONTUMAJIbHBIX PACIICIIICHUIA.

CHAID cuauasa uzy4yaer TabJIMIbl CONMPSIKEHHOCTH MEX/Y KaXKIbIM U3 BXOJIHBIX MOJICH M BHIXOIHBIMU JIAHHBIMU, &
3aTeM MPOBEPSIET BAXKHOCTD, UCIOJIb3Ysl KPUTEPUI HE3ABUCUMOCTH XU-KBaApaT. ECim HECKOJIbKO U3 ITHX CBSI3ei
craructnueckn 3HaYNMbI, CHAID BeIOMpaeT HanboJiee 3HaYMMOe BXOIHOE TI0JIe (HamMeHbIIee 3HaueHne p). Ecm y
BXOIHBIX TAaHHBIX GOHBHIC ABYX KaTeropm‘/i, OHU CPABHUBAIOTCA, U KATECTOPUM, HE ITOKA3bIBAOIIINE pa3m/mm71
BBIXOJJHBIX TaHHBIX, CBEPTHIBAIOTCA. 3TO JeJ1aeTCs O6T)GJII/IHCHI/ICM napsbIl KaTerOpHﬁ, IIOKA3bIBAOIIIUX HAUMECHEE
3HaYUMOE paszjinune. Takoil mpolece CAUSHIS KaTerOpHii OCTaHABJIMBACTCS, KOI'/Ia BCE OCTABIINECS KATErOPUU
OTJIMYAIOTCS HA 3aJJaHHOM YPOBHE TeCTUPOBaHUS. [{JIT HOMUHAJIBHBIX BXOIHBIX MOJICH MOXHO OOBEIMHUTH BCE
KaTeropuu; sl yIOPSAOYEHHOTO Habopa 00 beIMHSFOTCS TOJIBKO KOJIMYECTBEHHBIC KATET OPHUH.

Hcuepnbiaromuit CHAID - ato moaudukarus metona CHAID, npu koTopoii mpoieibiBaeTcs OoJiee TIaTeIbHast
paboTa 1o N3y4YEeHUIO BCEX BO3MOXKHBIX PACIICIUICHU TSI KaXI0T0 MPEMKTOPa, HO 3TO TpeOyeT O0JIbIlle BpeMEeH!
JJ151 BBIYUCJICHUH.

TpeooBanusi. BxogHble mOJIsI ¥ I0J1e HA3HAYEHUSI MOTYT OBITh KOJIMUYECTBEHHBIMU WJIM KATETOpUaIbHBIMU; HA
KaXJIOM YPOBHE Y3JIbl MOKHO PACHICIUISATH HA ABE UJIM O0Jiee MOArPyNIL. Y JIF0OBIX MOPSIKOBBIX MOJIEH,
UCMOJIB3YEMbIX B MOJIEJIH, TOJKHA OBITh YUCJIOBAsI CHCTEMa XpaHeHus (He cTpokoBasi). [Ipu HEOOXOAMMOCTH JJIST UX
peoOpa3oBaHUs MOKET UCIOJIb30BAThCS y3€JI IOBTOPHOI KJIacCH(pUKAIINN.

JlocTounctBa. B otymmune ot y3i10B aepeBa C&R u QUEST, CHAID MoOkeT reHeprupoBaTh HE TOJILKO OMHAPHBIE
JIEPeBbs, TO €CTh Y HEKOTOPBIX PACIICIIICHUI MOXET OBITh OOJIbIIe IBYX BeTBeH. [109TOMY y TaHHOTO METO/Ia eCTh
TEHJICHIINS CO3aHus OoJlee IMMPOKKX JIEPEBLEB, UeM Y MeTO10B bmHapHOoTO pocta. CHAID paboTaer co Bcemu
THIAMHF BXOJHBIX JAHHBIX, 4 TAK)Ke IPAHUMAET Beca HaOJIFOICHNI U YaCTOTHBIC IIepEeMEHHBIE.
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Y3en QUEST

QUEST (Quick, Unbiased, Efficient Statistical Tree), To ecTh ObICTpOE, HeCMelIeHHOE, 3D (PEKTUBHOE CTATHCTUYECKOE
JIepeBO, - 3TO JIBOMYHBII METO/1 KJIacCU(DUKALMHK J1JIsl TIOCTPOCHUS IePeBbEB pellieHuid. [ JlaBHOW MOTHBANIMEH TPH
pa3paboTke ITOro MeToAa ObLIIO COKpallleHle BpeMeHu 00paboTKu, Tpedyroleecs A1 OOJIbIINX aHAJIU30B JIepeBa
C&R ¢ MHOruMH nepeMeHHbIMY W HaOsroneHussiMu. Bropoii nesbio cozganus QUEST Ob110 cokpatienue
00HapPYXEHHON B METO/IaxX JIePEBhEB KJIACCH(DUKAINN TCHICHIIUN PEIIIOYTCHUS BXOIHBIX OJICH, JOMYCKAFOIINAX
0oJIBIIIe pACIICTIICHUH, TO €CTh KOJIMYSCTBEHHBIX (YICIIOBOW qUaa30H) MOJIeH Ui MoJIeit ¢ OOJIBIITIM YHUCIIOM
KaTErOpHUN.

* QUEST ucnosb3yeT OCHOBAHHBIN HA KPUTEPUSIX 3HAYMMOCTU HAOOP MPpaBuU, YTOOBI OLEHUBATH BXOIHBIE MOJIS HA
y3Jie. B nesiax BeIOopa HeoOX0AMMO IPOU3BECTH 1O KpaifHel Mepe OTHO UCIbITAHUE JIJIS KaXK0TO BXOHOTO IOJIS
Ha y3Jie. B otymmune ot nepeBa C&R Bce pacuiensienus He npoBepsitoTes, u B otimune ot aepeBa C&R u CHAID
KOMOWHAITUY KaTerOPHi Tak)Ke HE MPOBEPSFOTCS MPU OIIEHKE BXOIHOTO MOJIS JJIs BEIOOpA. DTO yCKOPSIET aHAJIU3.

° PaCHIeHJ'ICHI/Iﬂ OIIPEACIIAIOTCA MPU 3aIyCKE aHAJIM3a KBAAPATUYIHOT'O JUCKPUMUHAHTA C UCIIOJIb3OBAHUEM
BbI6paHHLIX BXO/JIHBIX HOJICH 1J1s1 rpymi, C(bOpMI/IpOBaHHbIX KaTeropusMu Ha3HAYCHU . oT1O0T MECTOJ CHOBA
NPUBOJUT K MOBBIIICHUIO ITPOU3BOAUTEIILHOCTHU IO CPABHCHUIO C UCUCPIBIBAIOIINUM ITOMCKOM (/:[epeBo C&R) JJIA
OHPCACIJICHUSA ONITUMAJIbBHOTO PACIICIIJICHUS.

TpedoBanusi. BxoiHbIe 10J11 MOTYT OBITH B YHCJIOBOM JHana3oHe (KOJMYECTBEHHBIMMI), HO T10JI€ HA3HAUECHUS TOJKHO
OBITh KaTeropuabHBIM. Bee paciieniienust Ounapusie. [1oJ1s Beca He UCTIOJIB3YIOTCS. Y JIFOOBIX MOPSIKOBBIX IMOJIEH
(ynopsiioueHHbI HAOOP), UCMOJIB3YEMBbIX B MOJIEIIH, JOJDKHA OBITh YACIOBAS CUCTEMa XPaHEeHUs (He CTPOKOBas).
[Tpu HEOOXOMMOCTH JIs X TPe0OpPa30BaAHUS MOXKET UCHOJIL30BATHCS Y3€JI HOBTOPHOM KJIaCCU(BUKATINY.

JocrounctBa. Kax u 8 CHAID, Ho B otsinune ot aepeBa C&R, QUEST ucnosib3yer cTaTUCTUYECKHE KPUTEPUU IJIs1
petreHns, OyIeT JIM HCHOJIb30BAThCSI HEKOTOPOE BXOIHOE HOJIe. B 9TOM MeTo1e pa3IesIsitoTCs TaKKe BOIPOCH
BBIOOpA BXOHBIX MOJICH W PACIIEIICHAS, TaK KaK IS 9TUX 34144 UCIIOJIB3YIOTCS Pa3HbIe KPUTEPHHA. DTO
otmmyaeTcs oT CHAID, rrie pe3yibTaT CTATHCTHYECKOTO KPUTEPHS, OTIPEIEIISIONINIT BHIOOD MePEMEHHBIX,
UCIIOJIb3YeTCsI U JJIS1 CO3/ITaHUsI paclleIuieHus. AHaJornuHo, B fepeBe C&R u 11711 BBIOOpa BXOIHBIX TOJICH, W JIJTS
OTIpe/ICIICHNS PACILCIJICHNS UCIIOJIb3YeTCs TOKa3aTeIb M3MEHEHHS HEOTHOPOTHOCTH.

Onuuu nonen yana Aepesa peLueHUN

Ha Bxmazmke [Toss ykassiBaeTcs, OyayT JI NCIOJIB30BATHCS 3HAUCHHS POJICH MOJIeH, yke OnpeIesieHHbIe Ha
PACIOJIOKEHHBIX BBIIIE Y3JIaX, MM HA3HAYCHUE MOJIEH OyIeT BBIIIOJIHEHO BPYUHYFO.

Hcnosib30BaTh npetonpeaeieHHbie PoJiH DTa OINIMsI UCIOJIb3YET 3HAYCHUS POJiell (Ha3HAYEHHU I, TPEAUKTOPBI U TaK
JlaJiee) C pacloJIOKEHHOT O Bblllle y3i1a Tur (nim ¢ BKJIaaxy THIIBI JIeXKAIero BhIIIE y3J1a HCTOYHUKA).

Hcnonb30BaTh N0JIb30BaTEIbCKHE HA3HAYEHHS M0JIeli BeiOepuTe 9Ty Oniuro, YTo0bl HA3HAYUTH OOBEKTHI
Ha3HAYCHHS, IPEIUKTOPBI U APYTHe POJIM BPYIHYIO.

Ioas [Tpu moMoIN KHOMOK CO CTPeIKAMH Ha3HAYBTE 3JIEMEHTHI 3 3TOTO CHHCKA BPYYHYO JJISI PA3JIMYHBIX TOJIeH
poJieit B mpaBoif YacTH 9KpaHa. 3HAUYKKA 0003HAYAIOT JOMYCTHUMBbIE YPOBHH N3MEPEHHS IS KAXKIOTO MOJIS POJIHL.

YUTto0bl BLIOpATH BCE MOJISI B CIUCKE, HAXKMUTE KHONKY Bee; 4ToOBI BHIOPATH BCE MOJIS C OT/IEIbHBIM YPOBHEM
U3MEPEeHHUSI, HAXKMUTE KHOTKY JJIs1 TOTO YPOBHS U3MEPEHUS.

Ha3nauenne BriOeprte 0THO 1MOJIe B KAUeCTBE HA3HAYCHHUS [IJIS IIPEICKAa3aHUSI.

IpeukTOpBI (BXO/IHBIE 10J151). BEIOEpHUTE O/THO MIJIM HECKOJIBKO MOJIeH KaK BXO/IHbBIEC MOJIS JIJIs1 IPEICKA3AHUSL.
Anamusupyemblii Bec. (Tombko CHAID, C&RT u Trees-AS) UToObI HCIOJIB30BaTh HEKOTOPOE TOJIE KaK BEC
HaOJIIOIeHU , YKaXKHUTE ITO I0JIe 3/1eChb. Beca HaOIroAeHUH CITy AT AJIsi KOMICHCAIUK PA3JIMYMI B TUCIEPCUH

PAa3HBbIX YPOBHEH BBIXOJAHOTO N0JIs. JlOMOMHUTEIbHYIO HHPOPMAIIMIO CMOTpUTE B pasjeie| Vcnonb3oBanue Honeﬁl
MACTOTHI M Beca’ Ha CTP. 33[
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Onuumn NnocTpoeHuna yana gepesa peLueHui

Ha Bkianke ITapaMeTpbl KOHCTPYKIMM 3a1at0TCS BCE OILMU JJIs1 HOCTPOEHUsI MOeJ M. MOXHO, KOHEUHO, IPOCTO
HaXaTbh KHONKY BbINOJHUTE, YTOOBI TOCTPOUTH MOJIEJIb CO BCEMH ONMIUSMHE O YMOJYaHHUIO, HO CKOpPEe BCETO BbI
3aXOTUTE HACTPOUTH KOHCTPYKIIUIO JIJI1 CBOUX COOCTBEHHBIX IIEJICH.

OTta BKJIaJKa COACPIKUT HECKOJIbKO Pa3JIMYHBIX naHeneﬁ, Ha KOTOPBIX BbI 3aJd€TC HaCTpOﬁKI/I JJIA Balei MOACIIN.
Y3nbl AepeBbeB peLleHnn - LeneBble NoKasaTenu

Juist y3nos depeBo C&R, QUEST u CHAID na nanenu LleneBble nokazaTtesu BKJIaAku ONUUU MOCTPOSHUS MOKHO
BEIOPATH IIOCTPOEHIE HOBOW MOJICJIN WJIH K€ OOHOBJICHUE CyIIecTBYFoIIeil. Kpome Toro, 3amaeTcs riiaBHas Iejlb
y3J1a: IOCTPOUTH CTAHJAPTHYIO MOJEITb, IIOCTPOUTH MOJIEJIh MIOBBIIIEHHONX TOYHOCTH I CTA0OMIILHOCTH, TIOCTPOUTH
MOJIeNb T PaOOTHI C OUYeHb OOJIBIITIMMHI HaOOpaMu JaHHBIX.

YTto0 Bbl XOTUTE caenaTb?

ITocTpouts HOBYIO MoAe/b. (ITo ymomuanuto) [Tpu ka>xToM BBINOJIHEHNH NOTOKA, COAEPKAILETO 3TOT y3eI
MO/JIEJIMPOBAHUS, CTPOUTCS TOJTHOCTBIO HOBAsI MOJIEJIb.

IIponosxuth 00y4enne cymecTBylomeil Moaea. [To yMoIHaHNIO IpU KaXkIOM BBIIIOJIHEHUH y3J1a MOJICJIMPOBAHUS
CO3aeTcs MOJIHOCTLIO HOBasl Moieslb. Eciii BeIOpaHa aTa onmus, 00y4eHne IpogobKaeTes ¢ HOCIeAHeH MO,
YCIIEIITHO CO3AaHHON Y3JIOM. DTO Ja€T BO3ZMOXKHOCTH CKOPPEKTHPOBATH MJI OOHOBUTH CYIIECTBYIOIIYIO MOJEIH O€3
HEOOXOIMMOCTH 00PAMATHCS K NCXOJHBIM JAHHBIM, YTO MOJKET BBINMOJIHSATHCS 3HAUUTEIILHO ObICTpEE, TAK KAK B
MOTOK BBOJISITCS TO.16K0 HOBBIE UJT OOHOBJIEHHBIE 3anucu. MTHpopManus mo npeapiayieit MOJIeTIn COXpaHIeTCs
BMECTE C y3JIOM MOJIEJIMPOBAHNUS, YTO IO3BOJISIET UCIOJIb30BATh 3TOT BAPUAHT, JaXe eCJIU MpeAblayILui nugget
MOJEJIU HeIOCTYIIeH B noToke wiun [Tamutpe Moenei.

IMpnveuanne: DTa ONIUS AKTHBUPYETCS, TOJIBKO €CJIU B KauecTBe 1esin BRIOpaTh [locTpouTs om0 AepeBo (11t
nepeBa C&R, CHAID u QUEST), Co3aath cranaapTHY0 MoAeb (17T HeHPOHHOI ceTH 1 JmHeiHYo) i Co3aaTh
MO/1eJIb /ISl 04eHb 00JIbIIOro Hadopa JTaHHBIX.

KakoBa Bawua rmaBHas uenb?

* ITocTponth eunm4noe AepeBo. Co3aaeTcs eIMHNYHAS CTaHIAPTHAS MOJIE)Ib JiepeBa pemeHuit. CTaHaapTHbIC
MOJIeJIH OOBIYHO MPOIIIE JJI MHTEPIPETAIIMA U OBICTpEe ONEHUBAIOTCS MO CPABHEHUIO C MOJICIISIMU,
MMOCTPOCHHBIMHY IIPH IPYTUX BapUaHTaX IIEJIH.

ITpumeuanue: YToOBI MCIOJIE30BATH Ty OIIIHUIO [JIS1 PACIICIIIICHHBIX MOJIEJIeH COBMECTHO ¢ omiueid ITpoaoknTh
o0yueHHe CyIecTBYIOIIel MoIe/M, HeOOX0IMMO Hajimuue coeannenust ¢ Analytic Server.

Pexnm. 3amaeT MeTOI, NCIIOJIF30BAHHEII [JTs TOCTpoeHNs Moaei. CreHepHpoBaTh Mo/iejIb CO3/IaeT MOIEIIb
ABTOMATHYECKH IIPH BHIIIOJHEHAH MOTOKA. 3aMyCTHTh HHTEPAKTHBHBIH CeaHC OTKPHIBAET OCTPOUTEITb JCPEBEEB,
T7ie MOXXHO OCTPOUTH IEPEBO YPOBEHB 3a YPOBHEM, OTPETaKTHPOBATH PACILEIJICHNAS U COKPATUTD JIEPEBO, IIepes
TeM KaK CO3/1aTh CJICTIOK MO/IeJIN.

Hcnoiib30BaTh AMPEKTHBBI JiepeBa. BoibepuTe 9Ty OIMIMI0, Y4TOOBI 34 Th IUPEKTUBBI HHTEPAKTUBHOT'O
TeHepUPOBAHUS JiepeBa U3 y3ia. Hampumep, MOXHO 3a4aTh PACIIEIJICHUS IEPBOTO U BTOPOT'O YPOBHS, U 3TU
yKa3aHusi OyJyT aBTOMATHYECKHU TPUMEHSITHCSI IPU 3aMyCKe OCTpouTests Aepea. Kpome TOro, MoxHO
COXPaHWUTh AUPCKTUBBI U3 CCAHCA HHTEPAKTHBHOI'O TOCTPOCHHUS JepEBa, YTOOBI B OYAYIIIEM BOCCO3/1aBATH TAKOE
Ke epeBo. JomomHuTebHYI0 HHpOpMAaINio cMOTpUTe B pasjese| VI3MeHenne nupekTuB AepeBa’” Ha CTP. 921.

* TloBbICHTb TOYHOCTH MO/IeJH (OycTHHT). BEIOCpUTE 3Ty ONIINIO, €CITN HY>KHO UCIIOJIH30BATh TaK HA3BIBACMBIN
OYCTHHI, CTIeIIMaIbHBIN METOT IS TOBBIIICHNS YPOBHS TOYHOCTH MOJIeNM. ByCTHHT paboTaeT, Mocie10BaTeIbHO
co3/1aBasi HECKOJIbKO Mojiesielt. [TepBast MoiesIb CTPOUTCS OOBIYHBIM 00pa3oM. 3aTeM MPH HOCTPOCHUH BTOPOit
MOJIeJI 0cO00€ BHUMAHME yIEJISIETCS TeM 3aMUCsIM, KOTOPbIe ObLIN HEMPABUIHLHO KIJIACCH(PUIIMPOBAHBI IEPBOIA
MojieJibio. TpeThst Moes b POKyCUpyeTCsl Ha OIMOKaX BTOPOI MOJENIM U Tak Jajee. B KoHEUHOM UTOTe
HAOJIFOICHU ST KJIACCU(DUIIUPYIOTCS C IPUMEHEHUEM K HIM BCEro Habopa MoJIeJIei U C HCIOJIb30BaHUEM
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B3BELICHHOH MTPOLEIYyPbl TOJIOCOBAHUS, YTOOBI OOBEMHUTE OT/IeJIbHBIC TPEACKa3aHus B 0J1HO ob1ee. BycTunr
MOXET CYIHECTBEHHO NMOBBICUTH TOYHOCTHL MOJECJIN AC€PEBA pCI_I_ICHI/II‘/’I7 HO OH Tpe6yeT TaKXe 6OJ'II)HJCFO BPEMCHU Ha
o0yueHue.

e TIoBbICHTH CTAOWIBLHOCTH MO/1e/H (03rTHHr). BRIOEpUTE 3Ty OMNMIINIO, €CITM HY)KHO UCIOJIb30BATh TaK Ha3bIBAEMBIi
03rruHr (OyTCTpen-arperupoBaHue), CenuaIbHbIA METO/I JIJISI TOBBIIIEHNS CTAOMJIBHOCTH MOJIENI 1
IpeIOTBPAIICHNS CBEPXOOYUSHHSI. DTa OMIUS CO3/IaeT HECKOJIBKO MOJIEJIeH 1 KOMOMHUPYET UX JIJISI MTOJTyUSHU ST
OoJiee HAZISKHBIX pe/IcKa3anuii. MoJiesu, MOoJy4eHHbIEe C UCIIOIH30BAHUEM HTOH OMIIUU, MOTYT 3aHATH OOJIbIIE
BPEMCHU JId UX IOCTPOCHUSA U OLCHKU, YEM CTaAaHJAPTHBIC MOJCJIN.

e Co3aaTb MOAeb JIJIsl 04eHb 00JIBIIOro Ha0opa TaHHbIX. BeiOepuTe 3Ty onmuto npu paboTe ¢ 6a3amMu JaHHBIX,
KOTOPBIC TAK BCJIMKHU, YTO UX HEBO3MOXHO MOCTPOUTH IPU MOMOIIN OCTAJIbHBIX BAPUAHTOB ILICJIN. 3Ta O
noapasaejadeT JaHHbIC HA MEHBIINUE 6J'[OKI/I 1 CTPOUT MOJEJIN OJIA OTACIbHBIX 6J'[OKOB. 3aTeM ABTOMATHUYCCKU
BbI6I/IpaI-OTCﬂ Han60ﬂee TOYHBIC MOACJIU, U3 KOTOPBIX KOM6I/IHl/lpyeTCﬂ eﬂHHblﬁ CJICIIOK MOCJIN. Ecim Ha aTOM
JKpaHe BKJIFOYUTH NepekirouaTes b [Ipo1o/kuTh 00yUueHne CyecTBYIOMel MOIeH, MOXXHO BBIIIOJIHSTh
WHKPEMCHTHBIC OOHOBJICHHSI MOJICIH.

IMpumeuanue: {1 onmuu o4eHb OOJIBLINMUX HAOOPOB JaHHBIX TpeOyeTcst coeauHenue ¢ ceppepoM IBM SPSS
Modeler

Y3nbl AepeBbeB pemeHvu?l - OCHOBHbIe onuunuun
3anaiiTe OCHOBHBIE ONIMU IIOCTPOEHUS I€PEBA PELLICHHIA.

Adaroputm pocta jaepea Beibepute Hyxubiil Tun anroputrMa CHAID. UcyepnbiBarommii CHAID - sTo
Moudukarms metona CHAID, npu koTopoii mposebiBaeTcs OoJiee TIaTe bHas paboTa Mo N3YYCHUIO BCEX
BO3MOXHbBIX paCHICHJ'[CHI/Iﬁ JJIA KaXXO0ro npe€aAuKTopa, Ho 3TO Tpe6yeT 0oJIbIIIE BPEMCHU 1JId BBIYKMCJICHUMN.

MakcnMajbHas IIyonHa aepeBa 3aqaliTe MAKCUMaJIbHOE KOJIMYECTBO YPOBHEH MOJT KOPHEBBIM y3JIOM (TO €CTh
CKOJIbKO pa3 OyAeT peKYPCUBHO pacIIeIVIecHa BEIOOPKA). 3HAUCHHE IO YMOJYAHUIO - 5; YTOOBI 3a/1aTh APYroe YUCIIO
ypoBHeii, BeiOepuTe [oab30BaTebCKOe 1 BBEIUTE 3HAUCHIE.

CoKpawueHue (Tonbko ana C&RT n QUEST)

Coxkpamarb JiepeBo /ist H30eranusi cBepxnoaAronkn CoxpaiieHue AepeBa COCTOUT B YIaJICHUH PACIICIUICHUI HUXKHET O
YPOBHSI, KOTOpBIE HE BHOCST CYIIIECTBEHHOTO BKJIa/Ia B TOYHOCTH JiepeBa. CoKpalleHue JiepeBa yrpoliaer ero,
o0Jieryast ero MHTEPIPETALHUIO U, B HEKOTOPBIX CIIy4asix, yJiyumias o6o6ienne. Ecii norpedyeTcs HoJiHOe 1epeBo
0e3 COKpalIeHNs], OCTaBbTE ITY OIIUIO HE BHIOPAHHOM.

* 3agaTh MaKCHMAJIbHYIO Pa3HHIY B PHCKe (B CpeTHeKBaAPAaTHYHBIX OMMOKaX) /{aeT BOZMOXHOCTB 3a1aTh OoJiee
JmbepasibHOE MPABUIIO COKpallieHns. [1paBuiio cTaHAapTHOHN OMIMOKK pa3periaroT aJropuTMy BEIOpaTh
MpocCTeiiiliee IepeBo ¢ OIEHKOM pucka, 0JIM3K0M (BO3MOXKHO, C IPEBBIIIIEHIEM) K OlIEHKE PUCKA MUHUMAJILHOTO MO
pUCKy nojjaepeBa. DTO 3HAUYEHHE IOKA3bIBACT JOMYCTUMYIO BEJIMUUHY PA3JINUUS 110 OLEHKE PUCKA MEXKIY
COKpAIIIEHHBIM JIEPEBOM ¥ JIEPEBOM C HAMMEHBIIIEH OlLIeHKOi pucka. Hanpumep, eci 3a1aTh 2, MOXET ObITh
BBIOpAHO JEPEBO C OLIEHKOIT pHcKa, KoTopas Ha (2 X CTaHJapTHAS OIINOKa) MPEBBIIIAET OLCHKY PHCKA IIOJIHOTO
Jiepesa.

MaxcumyMm cypporatoB. CypporaTsl - 3T0O METOJI 00pabOTKM MPOITYIIEHHBIX 3HaYeHU). [{J1s1 Ka)KI0TO pacCIlenIeHHs
B JIEpEBE AITOPUTM HAXOJUT BXOHbIE MOJISl, HANOO0JIee CXOAHBIE C BHIOPAHHBIM II0JIEM PaCIICIUICHUs. DTH HOJIs
HA3HAYAIOTCS cypporaramu NTaHHOTO paciienyienns. Korna Hy)XHO KJIacCupUINPOBATDH 3aIHCh, Y KOTOPOi
MIPOIYIIEHO 3HAYEHNE T0JIs PaCILeNJICHNs, AJIs PACIIEIVICHHS UCIIOJIb3YeTC sl 3HAUCHNEe CypPOTraTHOTO MOJISL.
VBesnyeHue JaHHOTO 3Ha4YeHMe MOBBIIIAeT TMOKOCTh NpU 00pabOTKe MPOMYIIEHHBIX 3HAY€HUH, HO MOXKET TaKxke
YBEJIMUUTD PACXO] NaMSITH U BpeMsl OOyUeHusl.

Yanbl AepeBbeB peLueHnn - npasuiia oCTaHOBKU

Ot OIIUU YIPABJIAOT TEM, KaK CTPOUTCH ACPEBO. HpaBHna OCTAHOBKHU ONPCALCIIAOT, KOTAd OCTAHOBUTH
PaClICINICHUE KOHKPETHBIX BETBEM JCpEBa. 3aua171Te MHUHUMAJIbHBIC PA3MCPhbI BETBEM 111 IpeaoTBpallICHUS
paCHICHJ'ICHI/Ifl, CO3Jaroux OYC€Hb MAJICHbKHEC IMOAT PYIIIIbI. MuHuMa/IbHOE YHCJIO 3anucei B pOIIl/lTeHBCKOi;I BETBH
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MPeIOTBpAIIaeT PACIICITICHUE, €CIIN KOJIMYECTBO 3alncel Ha y3JIe IS pacilenienus (pogureasckom) OyneT
MEHBIIIe, YeM 3aJaHHOe 3HaUeHNe. MIHHIMAJIbHOe YHCII0 3amuceil B JoYepHeil BeTBH ITPEIOTBPAIIACT PACIICIIIICHHUE,
€CJIM KOJINYECTBO 3amuceil B JIt000# BEeTBH MOCIIE PACIleIICHUsI (JouepHeii) OKaXeTcs MEHbIIIE 3aTaHHOTO 3HAYCHUS.

* Vcnob30BaTh NPOLEHTHYIO 0110 3aaiiTe pa3Mepsl B hopMe TPOLUECHTHOR 0N BCeX JAHHBIX OOyUYCHUSI.

* HcnoJsb30BaTh a06C0II0THOE 3HAYeHHe 3a/1aiiTe pa3Mepbl Kak aOCOJIFOTHOE KOJIMYECTBO 3AIUCEH.
Yanbl AepeBbeB peLueHui - aHcambnu

JlaHHBIE MapaMeTpsl ONpeesIsioT MOBeIeHHEe aHCaMOJIsl, KOTOPOEe UMEeEeT MECTO, Korja Ha BkJaake Llemn
3ampanmnBaeTcsi O3ITUHT, OYCTHHT WJIM O4Y€Hb OOJIbIINE HAOOPHI NaHHBIX. [lapaMeTphl, KOTOPBIE HE IPUMEHSFOTCS K
BBEIOPAHHOM [IeJIH, UTHOPUPYFOTCSI.

BarruHr 1 oveHb 60JIbliie HA0OPBI JAHHBIX. DTO MPABHUIIO, KOTOPOE IPUMEHSETCS IPH CKOPUHTEe aHCAMOJIs, 4TOOBI
O0BEAMHATD MIPECKA3AHHbBIC 3HAUCHUS A1 0A30BBIX MOJICJICH C IEJIbIO BBIYMCIICHUS 3HAYCHUI CKOPUHTA JIISI
ancamMOJIs.

* IIpunsaTOE MO YMOTYAHHIO NPABHJIO 00beIMHEHHS /151 KATeropHaIbHbIX MoJieli Ha3Havenus. [1peackasannble
3HAYEHMS JJIsI AaHCAMOJIS B CITy4ae KaTerOPHAJIbHBIX [EJIEBBIX IEPEMEHHBIX MOKHO OOBEINHNATD, HCIIOJb3Y S
T0JIOCOBAHME, HANOOJIBIIYIO BEPOSITHOCTD WM HANOOJIBIIYIO CPETHIOIO BEPOSATHOCTE. I'0/10cO0BaHHe TO3BOJISIET
BEIOPATH KATErOpHI0, KOTOpas HanboJiee YacTO NMEET HAMOOJIBIIYIO BEPOSITHOCTH B 0A30BBIX MOJIEIIAX.
HanGobmas BeposiTHOCTh O3BOJISET BRIOPATh KATETOPHIO, KOTOPAsi UMEET HAMOOJIBIIIYIO BEPOSITHOCTD CPEIN
Bcex 0a30BBIX Mojesieil. HanboJibias cpe/iHsisi BepOATHOCTh IT03BOJISIET BEIOPATH KATErOpuio, KOTOpas NMeeT
HauOOJIBIIYIO BEPOSTHOCTD NIPU YCPEIHEHUN BEPOATHOCTEH KaTeropuit 1o 6a30BbIM MOJIEIISIM.

° le/lHﬂTOC 0 YMOJTYAHHUIO NMPABUJIO 06L8Hl/lﬂeﬂl/lfl JJIA HENMPEPBIBHBIX HEJIEBBIX noJiei. HpeHCKaSaHHHe 3HAYCHUA
JJIs ancamOJ1s B CJIy4a€ HENPEPBIBHBIX MEJICBBIX moJiei MOTyT OBITH BBLIYUCJIEHBI C UCIOJIL30BAHUEM CPECIaHET O
S3HAYCHUA UM MEINAaHbl NPEACKA3aHHbIX 3HAYEHMH JJIs 0a30BBIX Mojesei.

O6paTI/ITC BHUMAHHUEC HA TO, YTO €CJIM IICJIb COCTOUT B MOBBIIICHUMN TOYHOCTHU MOJCIIA, BbI60p nmpaBujia O6]>6HI/IH€HI/I$I
UTHOPUPYECTCH. HpI/I 6yCTI/IHFC BCEraa UCHOJIb3YyETCA B3BCIICHHOC PCILICHUC OOJIBLIIMHCTBOM I'OJIOCOB JJIs1 CKOpHUHTa
KaTCropuaJIbHbIX HEJICBBIX MnoJiel ¥ B3BellIeHHAs MenaHa J1J1s CKOpHUHI'a HENPEPBIBHBIX LEJICBBIX MOJIEH.

Bycrunr u 63rrunr. 3aaaiite yncio 6a30BbIX MOJIEIEH [1JIs1 MOCTPOCHHUSI, KOT/A LEJIbIO SIBJISIETCSI HOBBIIIICHUE
TOYHOCTH MUJIM CTAOUIILHOCTH; AJ1s1 O3TTHHTA 9TO YUCIIO OYTCTPen-BhIOOPOK. OHO MTOJIKHO OBITH MOJIOKUTEIbHBIM
EJIBIM.

Yanbl aepesa C&R n QUEST - ctoumocTun 1 anpuopHbie BEPOATHOCTHU

CToMMOoCTM OLIMOOUHOM KnaccupuKauum

B HEKOTOPBIX KOHTEKCTAX ONpeesIeHHbIe BUJIbI OIINOOK 00XOATCS MOJIb30BATENIO JOPOoXe Apyrux. Hanpumep,
MOJXKET 0Ka3aThCs 00Jiee TOPOTOCTOSIIIMM KJIACCH(PUIUPOBATh IPETEHICHTA HA KPEIUT C BLICOKAM YPOBHEM PHCKA,
KaK ¢ HU3KUM YPOBHEM PHCKa (OJIMH BH]T OIIIUOKM), YeM KJIACCU(PUIIMPOBATH MPETCHACHTA HA KPSIUT C HU3KUM
YPOBHEM PHCKa PUCKOM KaK C BBICOKHMU YPOBHEM pHcKa (Apyroit Bux ommokn). CTOUMOCTH OIUOOYHON
KJIACCH(DMKAIINH MTO3BOJISIOT 3a1aTh OTHOCUTEIIBHYEO BaXXHOCTH PA3JIMYHBIX BUIOB OMIMOOK IpeCKa3aHusI.

CrommocTH OmMMOOYHON KITaCCH(UKAIIUN - 3TO TIO CYIIECTBY Beca, MpUMEHseMble K KOHKPETHBIM HCXOaM. DTH Beca
(haxTOpU3YIOTCS B MOJIeSIb U MOTYT (PaKTHYECKN U3MEHUTH MpeAcka3anue (B KauecTBe criocoda 3aiuThl OT
JIOPOTOCTOSIIUX OIINOOK).

3a uckioueHnem mozedeit C5.0, cromMocTr omrO0YHON Kitaccu(UKaIuy IpU CKOPUHTE MOJIeJIeil He TIPUMEHSIOTCS,
U IIPY PAHXXUPOBAHNY NJIM CPABHEHUH MOJIEJIell BO BHUMaHKE He IPUHUMAIOTCsl. Mo/1esIb, BKITFOYArOIIast B ce0st
CTOUMOCTH, HE MOXET JaTh MEHbIIIE OLIMOOK, YeM Ta, KOTOpas He PAH)KUPYETCSl U He MOKET PAHXUPOBATHCS XOTh
CKOJIb-HUOY/Ib BBILIE B €IMHUNAX OOILel TOYHOCTH, HO, CKOPEe BCEro, OHa OyIeT BBINOJHATHCS JIy4lle Ha IPAKTHUKE,
IIOCKOJIbKY B HEil 3aJI05)KEHO NMPEAYCMOTPEHHOE CMELICHUE B HI0JIb3Y MeHee JOPOroCTOAUWUX OIIHOOK.
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Martpuna crouMocTell IOKa3bIBA€T CTOUMOCTD ISl KaXKA0T0 BO3MOKHOI'O COUETAaHUS IPEACKa3aHHON U
JIeCcTBUTENIbHOM KaTeropuit. [To yMosuaHuio 17151 BceX CTOMMOCTEH ommbovHoi kitaccudukanuy 3a1aeTcs
3Hauyenue 1,0. UToObl BBECTHU MOJIb30BATEILCKUE 3HAYCHUSI CTOUMOCTEM, BbiOepuTe Mcnoib30BaTh CTOMMOCTH
OLIHOOYHOI KIaccH(UKANNN 1 BBEIUTE B MaTPHUIly CTOUMOCTEN HyKHbIE BaM 3HA4YEHHUSI.

Yro06bl KBMEHUTH CTOMMOCTH OLIMOOYHOM KJIACCU(DHUKALIMH, BLIOEPHUTE SYEHKY, COOTBETCTBYIOIIYEO HY)KHOMY
COYETAHMIO IIPEICKA3aHHOTO ¥ JCHCTBUTEILHOIO 3HAYCHHMIA, YIAIMTE CYIIECTBYIOIIEE COIECPKAHUE STYEUKN 1 BBEIUTE
JUTSL Hee JKeJTaeMYI0 CTOMMOCTh. CTOMMOCTH HE SIBJISIFOTCS aBTOMATHYECKH CUMMETpUYHbIMU. Hanpumep, ecim st
CTOMMOCTH OIMOO0YHOM KJtaccupukanuu A kak B 3a1aTh 3HaYeHue 2,0, y CTOUMOCTH OIMOOYHOM Kiaccupukarymm B
Kak A Bce paBHO OyJeT 3HaUYeHHUe Mo yModaHuio 1,0, moka BbI He U3BMEHUTE TAKXKE W €ro SIBHBIM 00Pa3oM.

An PUOPHbIE BEPOATHOCTU

DTH OMNIMHU MO3BOJISIFOT 33/1aTh AMPUOPHBIE BEPOSITHOCTHU JIJIs1 KATETOPUil IPU MPeICKa3aHNK 3HAUYCHU S
KaTErOpHaJIbHOTO BBIXOJIHOTO MOJIsl. ANPHOPHbIE BEPOSITHOCTH - 3TO OLICHKU OOIIEl OTHOCUTEIBHOM 4YaCTOTHI
KaX/I0M KATErOprH HA3HAYCHUS] B COBOKYITHOCTH, M3 KOTOPOU M3BJIEKAIOT 00yUarolye JaHHble. JpyruMu CII0BaMHy,
9TO OIEHKH BEPOSTHOCTH JIJIS1 KAKIOI0 BOZMOXKHOI'O 3HAUCHU ST HA3HAYCHUSI, KOTOPbIE MOXHO UCIOJIb30BATh
anpuopu, 10 TOro, Kak Bbl OyJieTe 3HATh YTO-JIMO0 O MPEIUKTOPHBIX 3HAUYEHUSIX. ECTh TpH criocoda, Kak MOXHO
3a7aTh APHOPHbIE BEPOSITHOCTH:

* Ha ocnoBe oﬁyqamumx JAHHbIX. oT10 3aaHoO I10 YMOJIYaHHUIO. AHpI/IOpHBIG BEPOSATHOCTHU OCHOBAHBI HA
OTHOCHUTEJIbHOU 4acTOTe KaTeropus B 06y1{a}0m1/1x JaHHBIX.

* PagHble 115 BcexX KJIaccoB. ApHOpHBIE BEPOSITHOCTH JIJISl BCeX KATETOPHii onpe/iesieHsl Kak 1/k, rae k - aTo
KOJINYECTBO KATErOpuil Ha3HAYECHUSI.

* Tloab3oBaTesbckoe. BbI MoXeTe OnpeAesuTh aIpPUOPHBIE BEPOSTHOCTH IO COOCTBEHHOMY BhIOODPY. HavanbHbIe
S3HAYCHUA alIpUOPHBIX BCpOS[THOCTCﬁ 3aaHbl PAaBHBIMU JJI1 BCEX KJIACCOB. Brl MoxeTe 3aMEeHUTD BEPOATHOCTH
KOHKPETHBIX KaTeropuif Ha MOJIb30BaTEIbCKUE 3HaUeHUsI. UTOOBI CKOPPEKTUPOBATH BEPOATHOCTh KOHKPETHOI
KaTeropuH, BEIOEpUTE B TAOJIMIIE STUEHKY BEPOSTHOCTH, COOTBETCTBYIOIIYIO HYKHOI KaTeropuu, yJaJIuTe ee
COJIEPXKHMMOE 1 BBEIUTE CBOE 3HAYCHHE.

CyMMa anprOpHBIX BEPOSITHOCTEH 171 BCEX KaTeropuit 1oJukHa OBITH paBHA 1,0 (ycaoBue HopmupoBkH). Ecii nx
cymMa He paBHa 1,0, BEIBOAUTCS MpeayIpekIeHAE C ONMINEH aBTOMATHIECKOW HOpMAaJIM3aluy 3HAUCHAN. DTa
ABTOMATHYECKass KOPPEKIUS COXPAHSET MPOHOPIINH MEXIY KaTeTOPHSIMH, 00eCIIeYnBas BBITOJIHEHHE YCIOBUS
HOPMHPOBKH. DTy KOPPEKTUPOBKY MOXKHO BBINOJIHUTH B JIF0OOE BpeMs, HaxkaB KHonky Hopmam3oBaTs. UTOOB!
BOCCTAHOBUTH B TaOJIMIE PABHbIE 3HAYCHUS JJISI BCEX KATErOpHif, HAXXMHUTE KHOIKY Y PaBHATH.

CKOppeKTHPOBATH aNPHOPHbIE BEPOSITHOCTH, HCNOJIb3Ys CTOMMOCTH OMHMOOK Kiaaccupukamuu. [Tpu nomomu 3toit
OIIIMM MOXXHO YTOYHSITH allpHOPHBIE BEPOSTHOCTH C YYETOM CTOMMOCTEH ommOOoK Kiraccudukanun (3a1aHHoi Ha
BKJIaJIKe cTomMocTeit). TaknM 00pa3oM BBl MOKETE 3aJI0KHUTh NHPOPMAIMIO O CTOMMOCTH HENOCPEICTBEHHO B
IIPOIIECC POCTA JIEPEBBEB, MCIOJIL3YIOINIT MOKa3aTe b HEOAHOPOJHOCTH OnHapu3anuu. (Koraa sta onuns He
BbIOpaHa, HHQOPMAIH O CTOMMOCTH UCHOJIb3YETCS TOJILKO MPH KJIACCH(UKAIMN 3AIHCEH U OLIEHKE PUCKOB IS
JIEpEeBLEB HA OCHOBE MOKAa3aTeJIsl OMHApU3AIINN. )

Y3en CHAID - ctroumocTtu

B HCKOTOPBIX KOHTCKCTAX OIMPEACIICHHBIC BUbI OHH/I6OI( O6XO)1$ITC$I II0JIB30BATEIFO JOPOXKE APYTHUX. Haan/IMep,
MOXKET OKa3aTbCs 6OJ'I€C JOPOroCTOosAIIUM KJ'IaCCI/I(bI/IIII/IpOBaTB NPETCHACHTA Ha KPEAUT C BBICOKMM YPOBHEM PUCKA,
KaK C HI3KAM YPOBHEM pHUCKa (OJIMH BHJT OIITMOKH), YeM KJIacCCH(UIUPOBATEL NPETEHICHTA HA KPEIUT C HU3KAM
YPOBHEM PHCKa PHUCKOM KaK C BBICOKUMH YPOBHEM pHUCKa (Ipyroi Bu ommOku). CTOMMOCTH OIITMOOYHOM
Knaccmbnxaunn IIO3BOJIAROT 3a14Th OTHOCI/ITGHBHY}O BaXHOCTH pasnwn—mx BHUI0OB OH_II/I6OK npeﬂcxa3amm.

CronmocTu OmuOOYHON KJIaCCU(HUKAIIY - 3TO IO CYIIECTBY Beca, IpUMEHseMble K KOHKPETHBIM HCXOaM. DTH Beca
(bakTOpHU3yIOTCSl B MOJIEJIb M MOTYT (paKTHUYECKH U3MEHHUTD IIpe/ickazanue (B Ka4ecTBe croco0a 3aiuThl OT

JOPOTOCTOSIINX OIINOOK).

3a uckiroueHneM mozereir C5.0, cTomMocTr ommboYHON KITaccu(UKAIUNY TPH CKOPUHTE MOJIeJICH He MPUMEHSIFOTCS,
1 TIpY PAHKUPOBAHNY WJIM CPABHEHUH MOJIeJIei BO BHUMaHUE He MPIHAMAIOTCS. MoelTb, BKITFoYaroIasi B ceOs
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CTOMMOCTH, HC MOXET JaTh MCHbIIIC OH_II/I6OK, YEM Ta, KOTOopasd HE PAHXHUPYCTCA U HE MOXKET PAHXKXUPOBATHCA XOTh
CKOJ’II)-HI/I6y,HI> BBIIIC B CAMHUILIAX O6HICI7I TOYHOCTH, HO, CKOPEC BCETO, OHA 6y):[CT BBINIOJIHATHCA JIYUIIC HA ITPAKTUKE,
IMOCKOJIbKY B Hel 3aJI05KEHO npeaAyCMOTPEHHOC CMEIICHUEC B IOJIb3Y MeHee JOPOTroCTOAMUX OIIUOOK.

ManI/II_Ia CTOMMOCTEMN MOKA3bIBAET CTOMMOCTD JIJISI KA I0TO BO3MOXKHOI'O COYCTAHUS Hpe,HCKa?)aHHOﬁ n
JEUCTBUTEIbHOMU KaTCFOpI/Iﬁ. ITo YMOJIYaHUEO 1JId BCEX CTOMMOCTEH OIMOOYHOM KJ'IaCCI/I(bI/IKaIII/II/I 3a1acTCA
3HAUYCHUEC 1,0 YTOoOBI BBECTH IIOJIb30BATEIILCKHE 3HAYCHIUS CTOI/IMOCTGﬁ, BbI6CpI/ITC HWcnoan30BaTh CTOUMOCTH
OIINOOYHOIH Kﬂaccnq)mcaulm 1 BBCAUTC B MaTpumy CTOUMOCTEN HY>XHBIC BaM 3HAYCHU .

UToObI N3MEHUTH CTOMMOCTD OLINOOYHON KiIaccu(UKAINH, BEIOEPUTE T4EIKY, COOTBETCTBYIOIIYIO HY)KHOMY
COUYETAHMIO MPEACKa3aHHOTO U JICHCTBUTEILHOTO 3HAUYCHHH, YAAINTE CYIIECTBYIOIIEE COIEP)KaHNE STYCHKN 1 BBEIUTE
JUIS Hee JKeJIaeMyIo CTOMMOCTh. CTOMMOCTH He SIBJISIFOTCS aBTOMATHYECKH CHMMeTpuiHbIMU. Hanpumep, ecm aiis
CTOMMOCTH OIIMO0YHOM Kaaccudukanun 4 xak B 3anath 3HaueHue 2,0, y CTOUMOCTH OMIMOOYHO# Kitaccudukanuu B
Kax 4 Bce paBHO OyJeT 3Ha4YeHNe N0 yMoJdaHuto 1,0, moka Bbl HE U3MEHHUTE TAKXKE U €ro SIBHBIM 00pa3oM.

Y3en aepeBa KnaccupuxKauum n perpeccum - [lononHUTenbHbIe ONLUUu
JlonoiHUTEIbHBIE ONIMY Y3J1a CITYKAT JIJIsI TOYHOW HACTPONKHM Mpoliecca NOCTPOCHUS JIEPEBHEB.

MuHUMAJIbHOE H3MeHeHHe HEOJHOPOIHOCTH. 3a/1aiiTe MUHUMAJIbHOE U3MEHEHNE HEOTHOPOTHOCTH ISl CO3aHUS
HOBOTI'0 pacilenienus B aepese. [[oHsATHE HeOAHOPOIHOCTH OTHOCUTCSI K TOMY, B KaKO# CTE€NEeHU y NOATPYIII,
ONpe/IEJICHHBIX JePEBOM, IIIMPOKUIA TUANA30H 3HAYSHU BBIXOIHBIX MOJIEH B Kaxx 10 rpymme. [{Jis kaTeropuaibHblIii
MoJIeld Ha3HAYEHUS y3€JI CYMTAeTCs y3€eJI AepeBa cuutaercs “uuctoiM’, ecyi Bce 100% HabroeHuit B y3Jiie
MOTIA/TAFOT B KOHKPETHYEO KATETOPHUEO MOJIsI Ha3HAUeHHSL. “ducThIM ", ecm Bee 100% HAOITFOIeHNH B y3JIe TOMMaIaf0T B
KOHKPETHYIO KaTerOpHIO MoJIs HazHaueHHs. L{ess mocTpoeHus nepeBa - co3AaTh MOATPYIIBI CO CXOTHBIMHA
BBIXOHBIMH 3HAYCHUSIMH, IPYTUMH CIIOBAMH, MUHUMH3MPOBATH HEOJHOPOTHOCTH Ha KaxxaoM y3ie. Ecom
HaWJIydIlee pacIIeryieHne BEeTBA YMEHbIIAeT HEOJTHOPOIHOCTh MEHBIIIE, YeM Ha 3aTaHHYIO BEJIMUNHY, PACIICIIICHUe
HE MPOU3BOUTCS.

Mepa HeOJTHOPO/IHOCTH /IJIsl KATEroOpHaJIbHBIX M0JIel HazHaveHust. J[J1s1 KaTeropuabHbIX oJIel Ha3HAUYEHUS 3aaliTe
METO/I JIJIsl U3MEPEHHST HEOTHOPOAHOCTH JiepeBa. ([J1s1 HenpepbIBHBIX MOJIeH HAa3HAUYEHUS ITA OMNIUSI UTHOPUPYETCS,
a KaK mokasaTesb HCOJTHOPOTHOCTH BCETIa MCIOJIb3ySTCsl HANMEHBIINA KBAIPAT OTKJIOHEHHS. )

e Jlskunu - 001Ul MoKa3aTesb HEOJTHOPOJHOCTH, OCHOBAHHBINM HA BEPOSTHOCTSIX MPUHAIJIEKHOCTH K KATETOPUH
JJ151 BETBU.

* Bunapu3amus - mokasaTesIb HEOJHOPOIHOCTH, ONITUMHU3UPOBAHHEII [IJ11 OMHAPHOTO PACIIEIIJICHUS 1 ¢ OOJIbIeit
BEPOSTHOCTHIO OOECTICUNBAIOIINN TPUMEPHO OJTMHAKOBBIN pa3Mep BETBEW pacIIenICHHS.

M YHOPHHO‘IGHHOCTB ,HO6aBJ'IHCT TO OIrpaHUYCHUEC, YTO I'PYIIIUPYIOTCA TOJIBKO UAYIIUC NOAPAIA KJIACChl HA3HAYCHU A,
YTO NPUMCHUMO TOJIBKO K IMOPAAKOBBIM IMOJIAM HAa3HAYCHUSA. Ecmm sTa onmus BbI6paHa Ip1 HOMUHAJIbBHOM IIOJIC
Ha3zHa4YCHUs, TO UCIOJIb3YCTCA CTaHHapTHbeI IIOKa3aTeCJIb 61/IHapI/ISaL[I/II/I 10 YMOJIYaHHIO.

MHoKkecTBO NpeI0TBpalleHns cBepxodydenusi. [1o aToMy ajropuTmy 3anmcl BHyTPEHHE pa3/IesITtoTCs Ha
MHOXECTBO IIOCTPOEHHS MOJIeJIel 1 MHOKECTBO IPEAOTBPAIIIEHHUS CBEPXOOYUCHNU I, CITyXKalllee He3aBUCUMBIM
HAbOPOM 3amuceil JaHHBIX, HCIOJIb3YEMBIM B IEJISIX OTCIICKUBAHUS OLINOOK B X0J€ 00yUeHHUs, YTOOBI HE JOMYCTUTH
ydeTa B MOJIEJIM CIyualfHbIX U3MEHEHUN JaHHbIX. 3aJaiiTe MPOoLeHT 3anuceil. 3HaueHne no ymordanuo - 30.

Bocnpoussectn pe3yJibTaThl. 3a/1aHUE CTAPTOBOI'O YHCJIA T€HEPATOPA MICEBOCTYyYaHBIX YUCE MTO3BOJISET
BOCIPOM3BECTH Pe3yJIbTAThI. 3a/IaiiTe MeJIoe YMCIIO WM IIeIKHUTE 1o I'eHepupoBaTh, YTOOBI CTeHEPUPOBATD
TICeBOCTyYaliHOE [IEJI0e YHCIIO B Auana3one Mexay 1 n 2147483647 BKIIOUYUTEIILHO.

Y3en QUEST - pononHuTtenbHble onuuu
JlonoIHUTEIbHBIE ONLKHU y3JIa CIIyXKAaT [l TOYHOU HACTPOMKHU IIPOLIECCA IOCTPOCHUS IEPEBLEB.

YpoBeHb 3HAUAMOCTH [IJI51 PacIeniennsl. 3a/1aeT yPOBCHb 3HAUNMOCTH (aJib(a) ISl Y3JI0B pacHICIJICHUs. DTO

3HAUYCHUEC OOJDKHO OBITE OT 0 0 1. Y MeHbIINX 3HAYCHU €CTh TCHACHIUS K CO3JaHUIO ACPEBHEB C MCHBIIIUM
KOJIMYCCTBOM Y3JIOB.
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MHo:xecTBO NpeA0TBpaILeHus: cBepxo0yyeHnst. [To 3ToMy ajqropuTMy 3anucy BHYTPEHHE Pa3/IessIFOTCS Ha
MHOECTBO NOCTPOCHUSI MOJIEJIEN 1 MHOKECTBO MTPEAOTBPALICHHS CBEPXOOYyUEHMsI, CIIyXKalllee He3aBUCUMbIM
Ha0OPOM 3anuceil JTaHHBIX, UCIOJIb3YEMbIM B IIEJISIX OTCJIC)KUBAHMS OIIMOOK B X0/ 00Oy4YeHHsI, YTOObI HE JJOIMYCTUTD
y4yeTa B MOJIEJIM CJIyYailHbIX M3MEHEHMH TaHHBIX. 3a/1aiiTe NPOLEHT 3anuceil. 3HaueHue o ymordanuto - 30.

Bocnpoussectn pe3yJibTaThl. 3a/1aHUE CTAPTOBOIO YKCJIA TEHEPATOPA MICEBOCTYyYaHBIX YUCE TO3BOJISET
BOCIPOM3BECTH Pe3yJIbTAThl. 3a/1aiiTe MeJloe YUCIIO WM IeIKHUTE 1o I'enepupoBaTh, YTOOBI CreHEPUPOBATH
TICEB/IOCITyYafHOE 11eJI0€ YUCIIO B quanazoHe Mexay 1 u 2147483647 BKIIFOUUTEIILHO.

Y3en CHAID - gononHutenbHbie onuuu
JlonoHuTeIbHbIE ONLUU y3JIa CIIyXKAaT I TOYHOU HACTPOMKHU IIPOLECCa IOCTPOCHUS IEPEBLEB.

YpoBeHb 3HAUAMOCTH [IJIs1 PacCIelIennsl. 3a/1aeT YPOBCHb 3HAUNMOCTH (aJib(a) ISl Y3JI0B pacCIICIJICHUS. DTO
3HAYCHUE TOJDKHO OBITH 0T 0 10 1. V MeHBIIMX 3HAYCHUIT €CTh TCHCHIUS K CO3TaHUIO IEPEBhEB C MCHBIIINM
KOJIMYECTBOM Y3JIOB.

YpoBeHb 3HAYUMOCTH ISl CJMsiHus. 3a7a€T YPOBEHb 3HAUUMOCTH (aJIb(a) s CIMSHUAS KaTeropuii. 3HaYeHe
JTOJDKHO OBITH 60utbiie 0 m He 6ostbie 1. UTOOBI BOOOIIIE HE CIIMBATH KAaTETOPHH, 3aaaiiTe 3Hauenue 1. s
HEIPEePhIBHBIX MOJIEH HA3HAYEHUS 9TO O3HAYAET, YTO YMCJIO KATETOpUid JIJIs1 3TON IEpEeMEHHON B UTOTOBOM JIEpEBE
COOTBETCTBYET 3aJJAHHOMY YUCJIy HHTEPBAJIOB. DTa BO3MOXHOCTD HepocTynHa 1ist MicuepnbiBaromero CHAID.

CKOppeKTHPOBATH YPOBHH 3HAYUMOCTH, HCNO/Ib3Yys MeTo1 bondepponu. KoppektupyeT ypoBHU 3HAUUMOCTH IPHU
TECTHPOBAHUU PA3JIMYHBIX COYCTAHUN KaTEeropuil mpeaukTopa. [1pi KOppeKTHPOBKE YPOBHEN YUUTHIBACTCS YHCIIO
HCIIBITAHUI, KOTOPOE HAXOAUTCS B MPSIMO# 3aBUCHMOCTH OT YHUCJIA KATETOPHI U THIIA H3MEPEHUI MPeInKTOpa.
OOGBIYHO 3TO BBITOJTHO, IOTOMY YTO IIOMOTAET CACPKUBATH YACTOTY JIOXKHO-TIOJIOKUTEIBHBIX pe3ysibTaToB. Ecim
9Ty ONIHUIO BBIKJIFOYUTH, TOBBICUTCS] CHOCOOHOCTD aHAJIN3a OTBICKMBATH IOJIMHHBIEC PA3JINYNS, HO TIEHOM
TTOBBIIIEHUS YACTOTHI JIOKHO-TIOJIOKHUTETHHBIX PE3yJIbTATOB. BBIKJIFOUEHUE 3TOW ONIIMUA MOKHO PEKOMEHI0BAThH, B
JACTHOCTH, JIJI1 MAJIbIX BEIOOPOK.

JlonyckaTs pa3onenne o0beHHEHHBIX KaTeropuii B y3ie. Ayiroput™M CHAID neiTaeTcst 00beIUHATE KaTEropuuy,
4TOOBI MOJIyYUTh MPOCTENIIIEe 1ePEBO, OMUCHIBAIOIIEE MOIesIb. Ecm 9Ta onuus BeIOpaHa, OHA pa3pellaeT CHOBa
pacIIeTIsTh 00bEAMHEHHBIE KATETOPHH, €CJI 9TO IPUBOIUT K JIyUIIEMY PEIICHUIO.

Xl/l-KBaﬂpaT JJIA KaTeropuaJibHbIX noJjieil Ha3HaAYeHus]. H.HS{ KaTCropruaJIbHbIX NnoJieid Ha3HAYEeHUSI MOKHO 3a/71aTh
METO/ BBIYUCIICHUA CTATUCTUYCCKOTO MOKA3aTEIA XU-KBaapaT.

e Ilupcon. 3ToT MeTO1 0OecnieunBaeT GoJiee OBICTPhIC BBIYUCIICHUS, HO JIJI MaJIbIX BBIOOPOK €ro cjeayeT
HCIOJIb30BATh C OCTOPOXKHOCTBIO.

*  OTHolenne NpaBaoNnoA00usl. DTOT MeTO 1 OoJiee ycToluuB, yeM MeTo/1 [Tupcona, HO BBIYUCIIEHUS 3aHUMAIOT
60JIbIIIC BPEMEHHU. DTO MPEAIOYTUTEIIbHBII METO/T ISl MaJIbIX BEIOOPOK. J1J1s1 HEMPEPBIBHBIX MOJIEH 3TOT METO/T
HCIIOJIb3YETCsI BCETIA.

MunnMajIbHOe H3MeHeHHe 03KHIaeMbIX YacTOT B seiikax. [1py oneHKe 4acToT B stueiikax (Kak JJIs1 HOMHHAJIbHO
MOJIEJH, TaK U I MOJIEJIA TIOPSIKOBBIX HOMEPOB 3(h(heKTOB CTPOK), NCHOJIb3YETCS MPOTIEAypa HTEePAIIHiA
(TCHITOH), KOTOPBIE CXOAATCS K ONTUMAJILHOM OIIEHKE, HCIOJIb3YeMOI B KPUTEPHH XU-KBAApAT P KOHKPETHOM
paciienieHuy. DTCUJIOH OIIEHUBAET BEJIMUMHY M3MEHEHU, HEOOXOAMMBIX JIJIs1 IPOTOJDKSHHSI UTEPATIHIA; €CITH
BEJIMUMHA U3MEHEHMS U3 TIOCIeJHeN Tepalui MeHbIIe 3aIAHHOTO 3HAYSHMSI, UTepalluy MpekpaiiatoTcs. Ecim
BO3HHUKAIOT MPOOJIEMBI CO CXOAMMOCTBIO aJITOPUTMA, MOXKETE YBEJIMYUTh 9TO 3HAUEHHE UJTH YBEJIMYUTD
MaKCUMaJIbHOE YUCJIO UTepaluil 10 CXOAUMOCTH.

MakcnMyM HTepanuii 10 CX0IMMOCTH. 3a1aeT MaKCUMaJIbHOE YUCIIO UTEPAIHii, OC)Ie KOTOPOTrOo OHU
MpeKpaIaroTes, Jaxe eIl CXOUMOCTh He JJOCTUTHYTA.

MHo:KeCcTBO NpeI0TBpAIeHus] cBepXxo0y4eHnst. (DTa OMIMs JOCTYIIHA TOJIbKO IPH UCHOJIb30BAHUM HHTEPAKTUBHOTO

MOCTPOUTEJS AepeBbeB.) [1o 3TOMY aJIrOpUTMY 3aIMCH BHYTPEHHE PA3IEIIIOTCS HA MHOYKECTBO MOCTPOCHUS
MOJIeJIell 1 MHOXECTBO PEIOTBPAIICHUS CBEPXOOYUESHHUsI, CITyXKalllee He3aBUCUMbIM HA0OPOM 3anuceil TaHHBIX,
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UCIIOJIb3YEMbIM B IIEJISIX OTCIICKUBAHUS OIINOOK B X0[1e 0O0YUeHU S, YTOOB! HE JOIMYCTUTD y4eTa B MOJIEJIN CIIy4aiHbIX
M3MEHEHW JaHHBIX. 3aJaiiTe MPOLEHT 3amuceil. 3HaueHne no ymordanuto - 30.

BocnpousBectu pe3yabTaThl. 3aJJaHUE CTAPTOBOrO YUCIIA TeHEpaTOPa ICEBIOCTYYAHBIX YMCETT O3BOJISET
BOCHPOM3BECTHU PE3YJIbTATHL. 3a1aiiTe 1eJloe YMCJIO WM LIeJIKHUTE 110 'enepupoBaTh, YTOOBI CreHEPUPOBATD
MICEB/IOCIIyYatHOE 11eJI0e YMCJIO B quanazoHe Mexay 1 u 2147483647 BKIIFOYUTEIILHO.

Onuun moaenu y3na gepesa peLleHuin

Ha Bxiaake Omniuu MOJCJIN MOXHO BI)I6paTI>, 3aaBaThb JIM UMS JJI1 MOACJIU, UJIU CTCHCPUPOBATH UM
ABTOMATUYCCKHU. KpOMe TOI'0, MOXHO 3a4aThb IMOJTYUCHUC I/IH(i)OpMaHI/II/I O BAXHOCTHU NPEAUKTOPA, a TAKXE IIPOCTHLIC
U CKOPPEKTUPOBAHHBIC OLCHKU CKJIOHHOCTHU IJISA (bHaFOBbIX MnoJieli Ha3HAYEHMS.

Nms MO/J1e/IH MoxHO CITCHCPUPOBATDb UM MOJCIIN ABTOMATUYCCKHU HAa OCHOBE ITOJISI HA3HAYCHU S NJIA ITOJIsA ID (.HI/I6O
THUIIA MOJICJIN B CJIy4vae, €CJIM HUKAKO€ U3 3TUX noJie He 3a11aHo) 100 3a4aTh IMOJIb30BATECIIbCKOC NMH.

Onenka MoaeIn

BbIuuc/mTh BaKHOCTD NPeAUKTOPOB. [J1s1 MoJiesield, MpOU3BOISIIUX COOTBETCTBYIOIIYIO MEPY BaKHOCTH, MOXKHO
BBIBECTHU AMArPAMMY, MOKA3bIBAIOIIYI0 OTHOCUTEILHYIO BAXKHOCTD KaXX/10r0 MPEAUKTOPA P OLIEHKE MO/IEIIH.
OO6BIYHO BaM MOTPeOyeTCsT HAPABUTH YCUITUS 110 MOACIIMPOBAHNIO HA pACCMOTPEHUE HANOO0JIee BaXKHBIX
MIPEIMKTOPOB, OTOPACHIBAs HJIM HTHOPUPYS HanMeHee BakHble. OOpaTHTe BHUMAaHUE HA TO, YTO JIJIT HEKOTOPBIX
MoOJIesIell BBIYHUCIICHNE BaXXHOCTH IIPEAUKTOPOB - 9TO JUIMTEIIBHBII Mpotiecc, 0COOEHHO Ipu padoTe ¢ 6OIbIIIMHA
HA0OpaMU TAHHBIX, X B PE3YJIbTATE IO YMOJIAHHIO JIJIT HEKOTOPBIX MOJEJIeH 3Ta omius OyIeT BBIKJIFOUCHA.
BaxHOCTb IPEAMKTOPOB HETOCTYIMHA I MOJIeJIeH CIMCKa penleHni. JlonoTHuTeIbHY 0 HH(POPMAIIHIO CMOTPHTE B
pasesne [‘Baxxrocth npemkTopa” Ha cTp. 43]

OneHKH CKJIOHHOCTEH

O1eHKH CKJIOHHOCTEH MOYHO BKJIFOUATH Ha y3J1€ MOACIIMPOBAHNA U HAa BKJIAIKC HapaMeTpLI CJICTIKAa MOJCJIN. Orta
(l)yHKI.II/IOHaJ'IbHaH BO3MOXHOCTb JOCTYIIHA TOJIBKO ITIpHU BLI60pe 110JIs1 HA3HAUYCHU L (1)J'Ial"OBOI"O TuUIiA.

x99

JIOTOTHATETLHYIO HH(POPMAITIIO CMOTPHTE B pasele| ‘Ouenkn ckIoHHOCTEH” Ha cTp. 35}

BbIunC/IHMTB NPOCThIC OLEHKH CKJIOHHOCTH. [IpOCThIe OLEHKN CKJIOHHOCTH MOJIy4aIOTCs U3 MOJEIIN Ha OCHOBE TOJIbKO

obOydaronmx JaHHBIX. Ecim Mozens npeacka3biBaeT 3HaueHue frue (0yAeT OTKIIMK), CKJIIOHHOCTh coBnaaaet ¢ P, rae

P - 310 BeposiTHOCTH npejcka3anus. Eciin Mozess npe/ckaspiBaeT 3HaueHue false, CKJIOHHOCTh BhIYucIIsieTcs Kak (1

—P).

* [Ipu BeIOOpE 3TOH ONIMK NPH HOCTPOCHUHN MOJEJIN OIIEHKH CKJIOHHOCTH Oy1yT BKJIIOYEHBI B CJICTIOK MOJIEJIN 110
ymosuanuro. OHaKO BBI BCET/Ia MOJKETE BKJIIFOUUTH IPOCThIE OIIEHKU CKJIOHHOCTH B CJICTIKE MOJICIIH HE3aBICUMO
OT BbIOOpA X Ha y3JI€ MOJICJIUPOBAHUS.

 TIpu cKOpHMHTE MOJIEIIN MTPOCTHIE OIIEHKX CKJIOHHOCTH OyIyT T06aBIIeHBI B MOJIe ¢ OykBaMu RP,
MIPUCOEAMHEHHBIMHI K CTAHAAPTHOMY Tpeukcy. Hampumep, ecim mpeickasatus COIEPKATCS B TI0JIE C HMEHEM
SR-churn, iMeHeM TOJISE OLICHKU CKJIOHHOCTH OyneT SRRP-churn.

BbIYHC/IHTH CKOPPEKTHPOBAHHbIE OLEHKH CKJIOHHOCTH. [TpOCThIe OlIEHKU CKJIOHHOCTH OCHOBAHBI HCKJIFOYUTEIHHO HA
OLIEHKAX MOJEJIH, KOTOpasi MOXKET ObITh IepeodyueHa, YTO IPUBEIET K Ype3MEPHO ONTUMUCTUIECKAM OLIEHKAM
CKJIOHHOCTH. CKOPPEKTUPOBAHHBIE OLIEHKH BHOCAT KOMIICHCAIIMIO, U3y4asl BBINOJIHEHUE MOJIEJIN HA UCIBITATEIbHOM
¥ IIPOBEPOYHOM pa3eliaX U YTOUHsISI CKJIOHHOCTH IS YJIYYIICHUS! B COOTBETCTBUY C 3TUM OICHKH.

e Jlns aToro paszesna Tpedyercs, 4ToObI B TOTOKE MPUCYTCTBOBAJIO JOMYCTUMOE NOJIe pa3iea.

* B oTym4ne oT IPOCTHIX OIEHOK JOCTOBEPHOCTH, CKOPPEKTHPOBAHHBIE OLICHKH CKJIOHHOCTEH HYXKHO BBIYHACIISATH
IIPH HOCTPOCHUH MOJIEIIN; B IPOTHBHOM CJIy4ae OHU OYAYyT HEAOCTYIHBI IPHU CKOPUHTE CJICTIKA MOJIEIIH.
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* [lpu ckOpUHTe MOAEIN CKOPPEKTHPOBAHHBIE OLICHKH CKJIOHHOCTH OYAyT J00aBJIeHBI B HOJIe ¢ OykBamu AP,
MIPUCOEIMHEHHBIMHY K CTaHAApTHOMY Npedukcy. Hampumep, ecim mpeackazaHus CoAEPKaTcs B MOJIe C UMEHEM
SR-churn, iMeHeM TIOJISL OIIEHKU CKJIOHHOCTH OyneT $RAP-churn. CKOppEeKTHPOBAHHBIC OLICHKH CKJIOHHOCTH
HEOCTYIHBI JJI51 MOJIEJIel JIOTUCTHUYECKOW PErpeccuu.

* [lpu BBIYHUCIICHUN CKOPPEKTHPOBAHHBIX OIICHOK CKJIOHHOCTH MCHBITATEJILHBII NI POBEPOYHBIN pa3/ies,
WCIIOJIb3YEeMBIii [T BBIYUCIICHU S, HE JOJDKEH ObITh cOalaHcupoBaH. UTOOBI UCKIIFOYUTD 9TO, YOSIUTECh, UTO
BbIOpaHa onnus ToJibko cOaaHCHPOBaHHbIE JaHHbIEe 00y4eHHs Ha JII0OOM BhIIIeNexalemM y3ie batanc. Kpome
3TOTr0, €CJIM Ha BBIILIEJIEXKAIIEM YPOBHE B34Ta CJIOKHAS BEIOOPKA, 7TO MOXKET CeJIaTh CKOPPEKTUPOBAHHBIE
OIIEHKH CKJIOHHOCTEH HenpueMJIIeMbIMH.

e CKOppEKTHPOBAHHBIC OLIEHKU CKJIOHHOCTH HEJIOCTYITHBI JIJIsl MOJIesIeii MOJIeJiell iepeBa M Habopa IpaBu ¢
"OyctuaromM". J10NMOJHUTENIbHYIO HHHOPMAIIUIO CMOTPUTE B pa3esie I“yCI/IJ'ICHHI)IC moaesm C5.0” Ha cTp. 118|.

OcHoBbIBasiCh HA. J{J151 BBIYUCIICHUSI CKOPPEKTUPOBAHHBIX OIIEHOK CKJIOHHOCTH B MOTOKE JIOJKHO MIPUCYTCTBOBATH
roJie pasjiesia. Bbl IOJDKHBI yKa3aTh, KAKOW U3 Pa3/ieJIoB MCIOJIb30BATH ISl 3TUX BBIYUCIICHUM - TPOBEPOYHBIN MK
HCIBITATEILHBIA. JIJIs1 MOJTyYeHNs HAMJIYYIIUX Pe3yJIbTaTOB UCIBITATEIbHBIA UM MPOBEPOYHBIN pa3 el T0JDKeH
BKJIFOUYATH B ce0s O KpaitHel Mepe CTOJILKO 3alucell, CKOJIBKO M pa3/iel, HCIOJIb30BaHHbBIN I 00YYEeHUST UCXOTHOM
MOJIEJIN.

Y3en C5.0

IHpumeuanue: ITa BO3MOXKHOCTD goctyinHa B SPSS Modeler Professional u SPSS Modeler Premium.

DTOT y3ei ucnob3yeT ajroput™ C5.0 1711 HOCTpOeHUs UK JiepeBa pellenuii, uiu Hadopa npasui. Mogens C5.0
paboTaeT, pacIierisisi BLIOOPKY Ha OCHOBE 3HAUCHUS B 110JIe, 00ECIICUYNBAOIIEIO MaKCHMAJIbHBIN HH(OPMANMOHHBII
BbIrphI. Kasxmas moaBeIOOpKa, onpeieieHHas IIEPBbIM PACIICIIIICHUEM, 3aTEM PACIICIUISIETCs CHOBA, OOBIYHO HA
OCHOBAHUU JIPYTOTO MOJISI, ¥ 3TOT HPOIIECC MPOIOIDKAETCS, OKA HA OYEPEHOM IIIare paciieryieHue M0 IBLI00PKH
CTaHeT HEeBO3MOXKHbBIM. Ha mocie/iHeM nrare npoBepsIFOTCsl HOBTOPHO PACHIEIIICHUSI CAMOT'O HU3KOTO YPOBHE, U T€
U3 HUX, KOTOPBIE HE BHOCST CYILIECTBEHHOTO BKJIA/Ia B KAYECTBO MO/JIEJIH, YIATISIFOTCS (0TCEKAIOTCS).

Ipumeuanue: Y3ea 5.0 MOXET IpeIcKa3bIBaTh TOJBKO KaTeropuasbHbIC MOJIS Ha3HAaYeHUs. [1pu aHamm3e JaHHBIX C
UCIIOJIHb30BAHNEM KAaTErOPUAJIbHBIX MOJIeH (HOMUHAJIBHBIX UIIH MOPSIIKOBBIX) 3TOT y3€JI C 0OJIbIIel BEpOSATHOCTHIO
COBMECTHO CTpynnupyeT kateropun, yeM Bepcuu C5.0 go Boimycka 11.0.

C5.0 MOXKeT MOPOXKIATh MOJICIH IBYX THIIOB. JlepeBo pelienHii - 3T0 HEIOCPEICTBCHHOE ONMCAHNE Pa3 IeICHUA,
00HaPYKEHHBIX aJropuTMOM. Kaxaplit KoHeUHBIH y3e ("mcT") onmruchiBaeT KOHKPETHOE MTOAMHOKECTBO
00y4YarOIINX JAHHBIX, a KaXI0e HAOIIoAeHNe B 0OYYAFOIINX JaHHBIX IPUHAJICKUT POBHO OJJTHOMY KOHEUHOMY Y3.Iy
nepeBa. Ipyrumu cioBaMu, T JIF000i KOHKPETHO 3aIMCH JaHHBIX, IPEACTaBJICHHON B JepeBe PEIICHUT,
BO3MOYKHO POBHO OJTHO IPE/ICKa3aHIE.

HanpoTus, HaGop npaBu nbITaeTCs CIeJIaTh HECKOJIBKO NMpeICKa3aHuil I MHANBUAYaIbHBIX 3amuceil. Habopsr
IIpaBUJI MOJIyYAIOTCS U3 IEPEBA PEIIeHUH U B HEKOTOPOM CMBICJIE IPEICTABIISIIOT COOOH YNPOIEHHYIO UIH
OUMILEHHYIO BepCHIO nH(pOpMaIWK, Hali/IeHHOI! B fiepeBe peleHuit. Yacto Habopbl MpaBuia MOTYT COXPAHSITh
OOJIBIIYIO YaCTh BXXHON MH(POPMALUK OT IIOJIHOTO JIepeBa PEIeHHii, HO ¢ MeHee CJIOKHON Mojiesbio. Habopsl
npaBui paboTaroT UHAYE, YeM JIEPEBbs PEILIeHUl, 1 CBOICTBA y HUX Jipyrue. HanboJsee BaxkHOE OTJIMYUE COCTOUT B
TOM, YTO IPHU MCHOJIb30BAHUHN HAOOPa MPaBUJI K JIFOOOH KOHKPETHOI 3aIICH MOYKET IIPUMEHSATHCS HECKOJIBKO
[IPABUJI UJIM HE IPUMEHSTHCS NIPaBUJI BoBce. ECM MpUMeEHseTCs HECKOJIbKO IPABUJL, KaX10€ IPABUJIO IOJIy4aeT
B3BEIICHHBIN "TOJI0C" HA OCHOBAHUHU MOKA3aTeJIsl JOBEPHS, CBI3AHHOI'O C 3TUM NPABUIIOM, U KOHEYHOE MTPEJCKA3aHUE
OTpe/esIAeTCs] 0OBEINHEHNEM B3BEIIICHHBIX ['OJIOCOB MPAaBUJI, KOTOPBIE OBLIIN MPUMEHEHBI K PACCMATPUBAEMO
3anucu. Ecam Hukakue mpaBuja He IPUMEHSIINCh, 3aMIUCH IPUCBAUBACTCS NTPEICKa3aHIe IO YMOJTIAHHUIO.

IMpumep. Nccienosatess B 061aCTH MEIUIIMHBI COOPpaAJI TaHHbIE O HAOOPE MAIMEHTOB, NOCTPAJABIINX OT OJTHON
60s1e3Hu. Bo Bpems Kypca JieueHrs KaK/Iblif HaIllMeHT IPUHIMAJI OJTHO U3 MATH JIeKapcTB. MOXHO OJTHOBPEMEHHO C
JIPYTUMU y3JIaMHU UCTIOJIb30BaTh Mojieiib C5.0 151 onpe/iesieHns, KaKOoe MIMEHHO JIEKAPCTBO OKAXKETCS OJIE3HBIM JIJIST
OyayIero nalyueHTa ¢ TeM xe 3a00JieBaHuEeM.
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TpeooBanusi. /17151 006yuenust moaermu C5.0 TOJDKHO CYIIECTBOBATH OJIHO KaTeropuaJibHOE (TO €CTh HOMUHAJILHOE M
HOpsAKOBOE) 1oJie Hasnauenus v OJHO WK HECKOJIbKO Bxoanbix moJieit moboro tuna. I[Toss ¢ 3ajaHHbIME
3HayeHusIMU O6a nimi Her UrHOPUPYIOTCS. Y UCIOJIb3YEMbBIX B MOJIEJIHN MOJICH JOJKHBI OBITh OJHOCTHIO
KOHKPETH3UPOBAHBI TUIBI. MOXKHO 3a7aTh TAKXe MMOJIC Beca.

Jocrouncta. Moaenu C5.0 1o0BOJIBHO YCTOHYMBBI K TAKUM MPOOJIEMaM, Kak MPONYCK JaHHBIX UJIM OOJIbLIOE
KOJIMYECTBO BXOTHBIX MOJIeit. OOBIMHO 3THM MOMEIISIM IS OTIICHK! He TpeOyeTcst O0JIbIIoe BpeMs Ha O0yUeHe.
Kpowme atoro, momemm C5.0 mpotrie 171 TOHUMAaHUS 10 CPaBHEHUIO C HEKOTOPBIMHA APYTUMH MOJIEIISIMU, TaK KaK y
MTOJIyYaeMBbIX M3 3TOI MOJIEJIM IPABHJI €CTh HEMTOCPeICTBeHHA sl MHTepnpeTanusi. Momens C5.0 mpeasaraet Taxxe
MOIIHYIO BO3MOXHOCTb OYCTHHI'A [IJI5 TIOBBIIICHIS] TOYHOCTH KJIACCH(DUKAIIHH.

Ipumeuanue: CkopocTh noctpoenns Mojeseit C5.0 MOXeT CyIIeCTBEHHO YBEJIMYUTHCS P BKIIOYEHUN
napa’sjiesbHOi 06paboTKH.

Onuun monenemn ysna C5.0
HNmsa moaemn. 3agaiiTe M MOJIEIIH, KOTOpast OYIET CO3/1aHa.

* ABsTo. [Ipu BbIOOpE 3TOM ONnuu UMst MOAE OYJIET CreHEPUPOBAHO ABTOMATHYECKM HA OCHOBAHUU UMEHU HJIH
HMMEH MoJIel Ha3HAYEeHHUSI. DTO 3aJaHO 10 YMOJYAHHUIO.

* [Iloab30BaTtelibckoe. BoiOepuTe 3Ty OMIINIO, YTOOBI CAMOMY 3a4aTh UMSI JIJTS CJIETIKa MOJIEJIH, KOTOPBIX OyaeT
CO3/1aH 3THM Y3JIOM.

WUcnoab3oBaTh pa3ae/icHHbIC TaHHbIC. Eciu OIIPEACJICHO I10JIC pa3Jciia, 5Td O rapaHTUPYET, YTO JJId
IIOCTPOCHUSA MOJEJIN 6yﬂyT HCIOJIb30BATHCA JaHHBIC TOJIBKO U3 pa3jacja O6y‘IeHI/IH.

C03I[3Hl/le MOZ[e.]Ieﬁ pacuienjicHus. CTpOI/IT OTACJIbHYIO MOCJIb IJISI KaXX10TO0 BO3MOXKHOT'O 3HAYCHHU S BXOIHBIX

110JIeH, 33 JAHHBIX KaK [0JIs pacuieiuienus. Jlonoaaurenbuyto nadopmarmo cMmotpute B paszeste| TlocTpoenug
[Motesteit pacuerenns’” Ha cTp. 28

Tun BbIBOAA. YKAXKUTE 3/1€Ch, KAKMM Bbl XOTUTE BUJIETH MTOJIYUEHHBIH CJIETIOK MO - JlepeBoM peleHuil 1
Ha6opom npasui.

CumBoJsmka rpynmn. [Tpu Bei6ope atoit onuuu C5.0 nonbITaeTcs CKOMOMHUPOBATH CUMBOJIMUECKUE 3HAUCHUS, Y
KOTOPBIX €CTh OJJMHAKOBEIC CTPYKTYPHI M0 OTHOIICHUIO K BEIXOAHOMY IoJIr0. Ecim 9Ta onmums He BeIOpana, C5.0
CO3J1aCT JOUYCPHUIA y3€JI A1l KaKI0TO 3HAYCHUSI CHMBOJIMIECKOTO TTOJIS, HCTIOJIb30BAHHOTO JIJIST pa3/IeICHIS
poauTesbekoro y3ua. Hamprumep, ecim C5.0 mpoBomuT pasmesnerue st y3iaa IJBET (co suauenusmu KPACHBIH,
3EJIEHBIH v CHHHH), 10 yMOT4aHAIO Oy/EeT CO3/IaHO pa3fiesieHue Ha TPy rpymisl. OHAKO IPH BHIGOPE ITO
OIIIUH, €CJI 3anucu co 3HaueHueM I{BET = KPA CHBIH oueHb OXOXH Ha 3aICH C I[BET = CHHHH, Oyner
CO3/IaHO pa3/ieJieHre Ha JBe TPYIIbL, T/ B OJHOM rpymme OyayT 3alucu cO 3HAUEHUEM 3EﬂEHb1ﬁ, a B Apyrou -
COBMECTHO 3aruch co 3uauennem CHHUH w KPACHBIH.

WUcnoas3oBath OycTunr. Y agroputma C5.0 ecThb crienuajibHasi BOSMOXXHOCTB MOBBIIIIEHUSI CTEIIEHU TOYHOCTH,
Ha3bIBaeMas 0ycTunr. OHa paboTaeT, MocjeI0BaTeILHO co34aBasi HECKOJIbKO Moieseil. [TepBas MoIelib CTPOUTCS
OOBIYHBIM 00pa3oM. 3aTeM IIPH MOCTPOCHUU BTOPOH MOJIEIIM 0COO0E BHUMAHHUE YICISACTCS TEM 3aIUCIM, KOTOPbIe
OBLIM HEMPABUJILHO KJIACCU(PUIIMPOBAHBI IEPBOI MOIeIbI0. TpeThsi MOJIeITh (POKYCHPYETCs Ha OITMOKAaX BTOPOi
MOJIeJII ¥ Tak J1ajiee. B KOHEYHOM UTOTe HAOJIIOACHUS KIaCCU(UITUPYIOTCS C MPUMEHEHNEM K HUM Bcero Habopa
MOJIeJIEH U C MCTIOJIb30BAHNEM B3BEIIIEHHOW MPOIIETyPhl TOJIOCOBAHUS, YTOOBI OOBEIUHUTH OT/ACJIbHBIE
IpeJicKa3aHus B OJTHO 0011iee. BYCTHHT MOXKeT CyIlIeCTBEHHO MOBBICUTh TOYHOCTH Mojies C5.0, Ho oH TpebyeT
Takxe 0oJiblllero BpeMenu Ha ooyuenue. Omnius Kom4ecTBo NONbITOK TO3BOJISIET YIPABJISITH TEM, KAK MHOTO
MoJiesieit OyIeT UCIOIb30BAHO ISl YCUJIEHHOU MOJ1eJd (C OYyCTHHTOM). DTa BO3MOKHOCTh OCHOBaHA Ha
uccyieqoBanuu Opoiiga u llanupo ¢ HEKOTOPHIMU COOCTBEHHBIMHU YJIYUIIICHUSIMU, OTHOCSIIUMUCS K JIyUIIIeiH
00paboTKe 3alyMJICHHBIX JAHHBIX.

ITepexpectnas npoBepka. Ecom BeiOpana sta ommust, C5.0 6yaeT ucnoib30BaTh HAOOp MOIesIel, TOCTPOCHHBIX Ha
MTOAMHO’KECTBaX 00y4YaroImMuX JAHHBIX, YTOOBI OIIEHUTH TOYHOCTH MO/JIEJIH, IIOCTPOSHHON Ha MMOJTHOM Habope

JTAHHBIX. DTO MOJIE3HO, KOTJa BAaIll HA0OP TaHHBIX Yepecayp MaJl IS TPATUIHOHHOTO pa3esieHns Ha oOyJaromuit
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Habop 1 HabOp TecTupoBaHus. MOIEIH C NEPEKPECTHON IPOBEPKON OTOPACHIBAIOTCS T1OCJIE BEIYUCIICHNS OLIEHKH
TOYHOCTH. BBl MOXeTe 3a/1aTh KOJHYECTBO CJI0EB, TO €CTh YNUCIJIO MOJIEJIEH, UCIOIb3yeMBbIX [JIs IEPEKPECTHOM
npoBepku. O6paTuTe BHUMaHUE HA TO, YTO B peablaynmx Bepeusix IBM SPSS Modeler noctpoenue mozaenu u
HepeKkpecTHas IpoBepKa OBLIIN IBYMsI OTJEJIbHBIMU onepanusMu. B TexyIeit Bepcuu OTAeNIbHBIH HIar MOCTPOSHUS
Mojienu He Tpebyercs. ITocTpoeHne Moenu 1 nepekpecTHas IpOBepKa BBINOIHIIOTCS OJHOBPEMEHHO.

Pexum. i1 ITpocToro odyuenus 60abmHCTBO mapamerpos C5.0 3agaroTcss aBToMaTHiecku. JlonoHuTe/ibHoe
00yueHre MO3BOJIIET O0JIee IBHO YIPABIIATh TapaMeTpaMy OOYUCHHUS.

Omnmuy NpocToro pekuma

IIpeanourenne. ITo ymomuanuto C5.0 OyaeT NbITaThCS MPOU3BECTU HanbOJIee TOUHOE BO3ZMOXKHOE JIepeBo. B
HEKOTOPBIX IK3EMIUISIPAX 9TO MOXKET NPUBECTH K MEPEOOYUECHUIO, YTO MPOSIBIIIETCS B BHJIE HU3KOIA
MPOU3BOAUTEHLHOCTH IPU MPUMEHEHUH MOJIEJIN K HOBBIM JTaHHBIM. BuiOepuTte omnmuto O6o0menue, 4ToObl
HCIOJIb30BaTh MapaMeTPhl aJITOPUTMA, MEHee BOCIIPUUMYUBBIE K 3TOI podieMe.

Ipumeuanue: 151 Moiesieil, IOCTPOCHHbBIX C BBIOpaHHO# omiueit O000Ienne, He TapaHTUPYETCsl, YTO OHU
obecrieyar Jryuiiee o6o0IeHue, 4yeM apyrue Mojean. Ecim o0o01menne - 3To Kputuieckas mpooJieMa, Beeraa
MPOBEPSIIATE BAIIA MOJIESIM HA MMEIOIIIENCsT TECTOBOI BBIOOPKE.

O:xupaemsiii myMm (%). 3agaiiTe 0kxu1aeMyro JOJIIO IIIyMa UJIM OMIMOOYHBIX JAHHBIX B 00ydaroieM Habope.
Ormnuun 10MOJHUTEILHOTO PEXUMA

CepbesnocTh cokpaienusi. OnpeiessieT, HACKOJIbKO OyIyT YCEKAThCs JIEPEBO PEIICHUM Uil HAOOP MPABUIL.
VBemubTe 3TO 3HAYCHUE /IS TTOJIYUSHUS] MEHBIIIET 0, 00JIee CKATOTO JiepeBa. Y MEHbBIIUTE 9TO 3HAYCHUE JITIST
[OJTy4eHHUsl 60Jiee TOYHOTO JiepeBa. DTOT HapaMeTp BIIMSET TOJbKO Ha JIOKAJILHOE yCeueHHEe (CMOTPUTE TEMY
"Vcnosib30BaTh ri100ajibHOE yceueHne" gasee).

MHHHMAJILHO YHCJIO 3anuceil HA J0YePHIOI BeTBb. PazMep MOoArpymin MOKHO MCIOJIB30BATH JJIs1 OT pAHUYCHUSI
KOJIMYECTBA pa3jesIeHUit kKax 101 BETBH B JiepeBe. BeTBb fepeBa OyaeT pa3faesaThes TOJIBKO B TOM CIIydae, ecjid He
MEHee JIBYX Pe3yJIbTUPYIOLIUX NOABETBEH OyAyT COAepkKATh MO KpailHelt Mepe yka3aHHOE KOJIMYECTBO 3amuceil u3
obOyuarolero Habopa. 3HaueHUe M0 YMOJYAHUIO PABHO 2. YBEJIMUbTE 9TO 3HAUEHUE JJIs1 HPEIOTBPAILCHUS
nepeody4eHns IpU HAJIMIAN 3aITyMJICHHBIX TAHHBIX.

Hcnonb3oBatsh 17106a/1bH0e cokpamenue. JlepeBbsi ycekaloTcsl B 1B€ cTauu. Bo-nepBbIX, HA CTAUU JIOKAJILHOT O
yCEeUueHM s, KOT1a IPOBEPSAIOTCS MOANEPEBbS U BETBU CBOPAYMBAIOTCS JJIs TOBBIIIEHUS] TOYHOCTH MOJEIIN.
Bo-BTOPBIX, HAa cTaAUH IJ100AILHOTO YCEUCHUS AEPEBO PACCMATPUBACTCS B 1IEJIOM, U CJIa0bIe BETBU MOTYT
cBOpaunBaThCs. [ J100aIbHOE yCeueHNE BBIIOIHACTCS IO YMOJTYaHUI0. UTOOB! IPOMYCTUTH CTAAMIO TJI006aIbHOTO
COKpaAIIeHNs, OTMEHUTE BBIOOD 3TOI onnuu.

ATpudyTh! oTcenBanusi. [1pu Beibope 3T0it onuu C5.0 10 HAYajia HOCTPOEHUSI MOIEJIU IPOBEPUT MOJIE3HOCTh
npeIuKTOpoB. [IpeTuKTOPHI, KOTOPBIE OKAXYTCS IIPU MMPOBEPKE HEPEJIEBAHTHBIMU, OyTyT UCKJIFOYEHBI U3 poliecca
MOCTPOCHUS MOJIEJIHA. DTa OMIHS MOXET OBITh MOJIe3HA ISl MOJIeJIel ¢ GOIBIINM KOJIMYECTBOM IIPEIUKTOPHBIX
moJIeit U 1S MPEeIOTBPAIICHUS IePeOOyIeHHS.

Ipumeuanue: CkopocTb noctpoenns Mojesneit C5.0 MOXeT CyIIeCTBEHHO YBEJIMYUTHCS MTPH BKIFOUCHUN
napasuleJIbHOW 06paboTKH.

Y3en [lepeBo-AS

V3ex JlepeBo-AS MOXHO UCIOJIL30BATh C JAHHBIMU B paclpe/ieSIeHHON cpe/ie; 4151 Hero TpeOyeTcsl COeMHEHUsI C
IBM SPSS Analytic Server. B 3ToM y371¢ MOKXHO BBIOPATh IOCTPOCHHUE JEPEBLEB PEIICHUIT C HCIOJIb30BaHIEM
mozeu CHAID unm ucuepnbiBaronuiit CHAID.
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CHAID (Chi-squared Automatic Interaction Detection - aBTOMaTH4YeCKOE OOHAPYKEHUE B3AaUMOICHCTBHUS
XH-KBAJIPaT) - 3TO METOJI KJIACCU(UKALIUY [JIs1 IIOCTPOCHUS IEPEBHEB PEIICHUH C UCIIOIH30BAHNEM CTATUCTHKH
XU-KBaapaT OJid HAXOXIACHUS ONTUMAJIbHBIX pacmermeﬂm‘/i.

CHAID cnavasia u3yyaeT TabJMIbI COMPSHKEHHOCTH MEXY KaK/IbIM U3 BXOJIHBIX MOJIEH U BBIXOAHBIMU JTAHHBIMU, &
3aTeM IPOBEPSICT BAXKHOCTh, UCIIOJIB3Ysl KPUTEPHUil HE3aBUCUMOCTH XH-KBaapat. ECiM HeCKOIbKO U3 3THUX CBsI3eH
craructuiecku 3HaunMbl, CHAID BeIOMpaeT HanboJiee 3HAYMMOE BXOTHOE TIOJIe (HaMMeHbIIlee 3HaueHue p). Ecmm y
BXOJIHBIX TAHHBIX OOJIbINE ABYX KATETOpUil, OHM CPABHUBAFOTCS, M KATETOPUH, HE TOKA3BIBAFOIIIHE PA3ITHIMIA
BBIXOJHBIX JAHHBIX, CBEPTHIBAIOTCS. DTO JeIaeTcs 00 beAMHCHNEM aphl KATErOpuil, HOKa3BIBAIOIINX HANMEHee
3HAYMMOE pa3imyne. Takoil mpouece CIUSHIS KaTeTOPHid OCTAHABIIMBACTCS, KOT/Ia BCE OCTABIINECS KATErOpUN
OTJIMYAIOTCS HAa 3aJJAHHOM YPOBHE TeCTUPOBaHMUs. [JIsI HOMUHAJILHBIX BXO/IHBIX MOJIE MOXKXHO OOBETMHUTD BCE
KaTeropuu; s yIopsiI0ueHHOro Habopa 00BbEeINHSIIOTCS TOJIBKO KOJIMUECTBEHHbIE KATETOPUH.

Ucuepneiaronmii CHAID - 3to moaudukanus metona CHAID, npu koTopoii mpoesbiBaeTcs 60Jiee TIaTebHas
paboTa o U3YYCHUIO BCEX BO3MOKHBIX PACIICIUICHHA IS KAXKIOTO IPEAUKTOPa, HO 9TO TPeOyeT OOJIbIIe BpeMEHH
JUTSL BBIYUCIICHAT.

TpeboBanus. BxogHbIe OJIS U 10JIe HA3HAYCHUS] MOT'YT OBITh KOJIMYECTBEHHBIMH HJIM KaTerOpHaJIbHBIME; Ha
KaXJIOM yPOBHE Y3JIbl MOXHO PACIICIIATH Ha JBE MJIK OoJiee IOArPYyHIL. Y JIFOOBIX HOPSAAKOBBIX NOJIEH,
WCIOJIb3YEMBIX B MOJIEJH, TOJDKHA OBITH YUCIIOBAs CUCTeMa XpaHeHus (He cTpokoBasi). Eciim Heobxoaumo,
UCTIOJIb3YHTe I UX mpeodpa3oBanus y3en [lepeknaccupukanus.

Jocrounctea. CHAID MoxeT reHepupoBaTh HEOMHAPHBIE AEPEBbS, [JI€ Y HEKOTOPBIX PACILIENIICHU eCTh OOJIbLIIe
JByX BeTBeil. [ToaToMy y JaHHOr0 MeTOoJ1a ecTh TEHACHIUS CO3/1aHus OoJIee MINPOKUX JEPEBLEB, YEM Y METOJIOB

o6unaproro pocra. CHAID paboTaeT co BceMr TUIAMHU BXOIHBIX JaHHBIX, 4 TAK)KE IPUHAMAET Beca HAOIFOICHUN 1
JaCTOTHBIC TIEPEMCHHBIE.

Onuuwn nonen yana epeBo-AS

Ha BKJIaJIKC IMons YKa3bIBAC€TCA, 6yI[yT JIM UCIIOJIB30BATHCA 3HAUYCHU A pOJ'ICﬁ HO.]'ICﬁ, YK€ OIIPCACJICHHBIC HA
PaCloOJIOXKCHHBIX BBIIIC y3J1aX, UJIA HA3HAYCHUC noJjiei 6y;[eT BBIIIOJIHCHO BPYYHYIO.

Hcno.ib30BaTh npejionpe/ie/ieHHbie PoJi DTa OMIKsI UCIOJIb3YeT 3HAYCHUS POJiell (Ha3HAYEHHUSI, TPEIUKTOPBI U TaK
JlaJiee) C PacloJIOKEHHOTO Bblilie y3i1a Tur (uim ¢ BKJIa Ak THUIIbI JIeKAIIEro BbIIIIE y3J1a UCTOYHUKA).

Hcnob30BaTh N0/1b30BaTeIbLCKHE Ha3HAYeHHs NMoJell BeibepuTe 3Ty oniuro, 4ToObl HA3HAYUTH OOBEKTHI
Ha3HAYEHUs, IPEUKTOPBI U APYTUe pOJIU BPYUHYIO.

IToast HpI/I IIOMOIIHU KHOIIOK CO CTPEJIKaAMM HAa3HAYbTE 3JIEMCHTBI U3 3TOI'O CIIMCKa BPYYHYIO IJId pa3JIMIHBIX noJei
pOJ'IGﬁ B npaBoﬁ YaCTH 3KpaHa. 3Ha4yku 0003HAYAIOT JONYCTUMBIC YPOBHH U3MEPCHUS OJIs1 KaAXXA0T'O IOJIS POJIA.

UToOBI BEIOPATH BCE MOJIA B CIUCKE, HAXKMHUTE KHOTIKY Bee; 4T0OBI BRIOpATh BCe MOJIS C OTACIIBHBIM YPOBHEM
M3MEpEeHM s, HAXMUTE KHONKY JJIsI 9TOTO YPOBHS H3MEPEHUSI.

Ha3znavenne BI)I6epI/ITe OJIHO IOJIC B KAaY€CTBC HA3HAYCHUA IJI NPCACKA3aHUA.
HPEIII/IKTOPBI BLI6€pI/ITe OJTHO MJIM HECKOJIbKO MOJIeH B Ka4eCTBE BXOAHBIX JIJIsI IpeaCKa3aHus.
Bec anamza UToObI UCIIOJIB30BATh HEKOTOPOE ITOJIE KaK BEC Ha6J’IIO£[CHI/II71, YKaXUTEC 3TO IIOJIC 3AECh. Beca

HAOJIFOICHAH CITyKaT JJIs1 KOMIICHCAIINY PA3JINYUil B TUCIICPCHH PA3HBIX YPOBHEH BBIXOIHOTO ITOJIS.
JonomauTenbayo nHGOpManno cMOTpuTe B pazzaerte| ‘Vcnoap3oBanne moJieit 4acTOTH U Beca” Ha CTP. 33|
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Onuuu noctpoeHua ysna [lepeBo-AS

Ha Bxiaake ITapaMeTpsl KOHCTPYKIMY 3a1at0TCS BCE OILMU JJIs1 HOCTPOEHUsI MOIeJ M. MOXHO, KOHEUHO, IPOCTO
HaXaTbh KHONKY BbINOJHATE, 4TOOBI TOCTPOUTH MOJIEJIb CO BCEMH ONMIUSMHE O YMOJYaHHUIO, HO CKOpPEe BCErO BbI
3aXOTUTE HACTPOUTH KOHCTPYKIIMIO /111 CBOMX COOCTBEHHBIX IIEJIeH.

OTta BKJIaJKa COACPIKUT HECKOJIbKO PAa3JIMYHBIX naHeneﬁ, Ha KOTOPBIX BbI 3a1d4€TC HaCTpOf/'IKI/I JJIsA Banei MOJIEJIN.
Y3en [lepeBo-AS - OCHOBbI
3a£[al7[TC OCHOBHBIC OIINHUU IMOCTPOCHUS AE€PEBA pemeHHﬁ.

Adaroputm pocta aepea Boidepute HyxHbIi Tun aqroputMa CHAID. Mcyepnbiarommii CHAID - sTo
Moudukarms metoga CHAID, nmpu koTopoii mpoerbiBaeTcs OoJiee TIaTe bHas paboTa Mo N3YUCHHIO BCEX
BO3MOXKHBIX PACIHICTIIICHUH [JIs1 KaXXA0TO MPEINKTOPa, HO 3TO TpedyeT GOoJIbIlie BPEeMEHH [T BEIYUCIICHAN.

MakcumasbHasi riiyousa jaepeBa 3a1aiiTe MAaKCUMAJIbHOE KOJIMYECTBO YPOBHEH MOJI KOPHEBBIM y3JIOM (TO €CTh
CKOJIbKO Pa3 PEKyPCUBHO pacCIIeIUIsieTcs BEIOOPKA); 3HAUEHUE 0 YMOJTYAHUIO - 5. MaKkcuMaIbHOE YHCIIO YPOBHEH
(npyroe naszBanue - y3.1e1) - 50000.

Pacnpeesienne mo uarepagam Eciii BBl HCIOJIb3yeTe HENPEPHIBHBIE JaHHbIE, BXOAHBIC 3HAUYCHMS HAI0
pacipeaesuTh 10 HHTEPBAIaM. DTO MOXHO CICJIATh B IPEAIICCTBYIOIEM Yy3JIe, OHAKO y3ei JlepeBo-AS
ABTOMATHYECKHU PACIPEIEIIICT 10 MHTEPBaJIaM JII0ObIe HEMPEPhIBHBIC BXOAHbBIC 3HaUYCHMsI. ECIIM BBI HCIOJIB3yETE
y3ei JdepeBo-AS 11 aBTOMATHYECKOTO pacipeaesiCHAsI JaHHBIX 10 HHTEpBaaM, BbiOepruTe UHC/I0 HHTEPBAJIOB, 10
KOTOPBIM PACHPEACIISIFOTCS BXOAHbBIC 3HAUCHMSI. [JaHHBIC pACIPEACIIIIOTCS 10 MHTEPBAJIAM C PABHOM 4aCTOTOM;
BO3MOJXHBIE BApUAHTHI - 2, 4, 5, 10, 20, 25, 50 umm 100.

Y3en [lepeBo-AS - pocT
OHI.[I/II/I pocCTa Ciayxat 4JId TOYHOI HaCTpOfIKH nmponecca NOCTpPpOCHUA AEPECBLEB.

Iopor uucia 3anuceii JJis nepeK.JII0YeHNs ¢ P-3Ha4eHHii Ha pa3meps 3 deKToB. 3aaiiTe YUCIO PU KOTOPOM MOJIEITh
HEePEKJIFOYUTCS C UCIOJIb30BaHKs napamMeTpoB P-3nauennii Ha [TapameTpnl pazmepa dddexTa pu nocTpoeHun
nepeBa. 3HaueHue no ymomdanuto - 1000000.

VYpoBeHb 3HAYMMOCTH JIJIs1 pacilelienns 3a/1aiiTe ypOBeHb 3HAYUMOCTH (aJib(ha) JJIsl y3JI0B pacCIICIJICHUsS. DTO
3HAYeHHUE JOJDKHO HaXOoauThes B auamnazone ot 0,05 1o 0,95. V MeHbIIuX 3HaYeHUH €CTh TSHICHIUS K CO3JaHUIO
JIEpPEBbEB C MEHBIITUM KOJINYECTBOM Y3JIOB.

YpoBeHb 3HAYMMOCTH [1JIs CJIMsIHESE 3a/1aliTe YPOBEHb 3HAYMMOCTH (ajib(ha) IJIsk CIIMSHUS KATEropuil. DTO 3HAYCHHE
JIOJDKHO HaxXoauThes B muana3one ot 0,05 mo 0,95. DTa Bo3MoXHOCTb HegocTynHa A1 McuepnbiBaromero CHAID.

HacTpoiika Be;munn 3HaunMocTH 1o MeToy bondepponn HactpoiiTe BeTMUMHBI 3HAYMMOCTH IPU TPOBEPKE
pa3JIMYHBbIX COUETAHUN KaTeropuil npeaukropa. [Ipu KOppekTUPOBKE YPOBHEH yUUTHIBACTCS YUCIJIO UCIIBITAHUM,
KOTOPOE HaXOAUTCS B IPSIMOIf 3aBUCHMOCTH OT YUCJIa KATETOPUit U TUIAa U3MepeHuit npeaukTopa. OObIYHO 3TO
BBITO/JTHO, IOTOMY YTO IOMOTaeT CAEPKHUBATH YACTOTY JIOXKHO-NIOJIOKUTENIbHBIX Pe3yIbTaTOB. OTKIIIOUCHUE 3TOMH
OINIUY MOBBIIIAET CIOCOOHOCTh AHAJIN3A OTHICKUBATD MOJIMHHBIE PA3JIMYKsl, HO HEHOM! MOBBIIIEHHS YaCTOTbI
JIOKHO-IIOJIOKUTENIbHBIX PE3yIbTATOB. BhIK/IFOUEHNE 3TOI ONIMKM MOKHO PEKOMEHIOBATH, B YaCTHOCTH, AJISI MAJIbIX
BBIOOPOK.

ITopor pa3mepa 3¢(exta (TOILKO HeNpepbIBHbIE NOJISI HA3HAYEHHs) 3a1aliTe mopor pasMepa 3GdexTa, HCIoIb3yeMbIi
HpI/I pacmermeHI/m y3J'[OB U CJIMAHUNU KaTeFOpI/Iﬁ JJI1 UCIIOJIb30OBAHU A HCHpCpI)IBHI)IX noJIel Ha3HAYEeHM . 3TO
3HaYeHHE JOJDKHO HaxXoauThest B quamaszone ot 0,01 go 0,99.

ITopor pa3mepa >ddexTa (TOIBKO KaTeropnaibHble MOJs1 HA3Ha4YeHns1) 3aaiiTe mopor pasmepa addexra,

HCIIOJIb3YEMBbIid TPU PACILIEIJICHUY Y3JI0B U CIIMSHUU KATErOpUi JIJIsl KCTIOJIb30BAHUS KaTErOpUaJIbHBIX MOJICH
Ha3HAYCeHMS. DTO 3HAYCHUE JOJDKHO HaxoauThes B quana3one ot 0,01 mo 0,99.
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Pa3pemmth noBTOpPHOE paciiienieHne CJMTbIX KaTeropuii Ha y3ie Anroputm CHAID nmeiTaeTcs o0beIuHATH
KaTeropuu, 4TOObI MOJIYIUTh MPOCTEiiliiee AepeBO, OMUCHIBAIOIICEe MOC)Ib. ECiin 9Ta onmust BeIOpaHa, oHa
pa3peliaeT CHOBa PaCIICILIATh OOBEIUHEHHBIC KATETOPHUH, €CJIH 3TO MPUBOIUT K JIYUIIEMY PEIICHUFO.

YpoBeHb 3HAYHMOCTH /1Jisl TPYININHUPOBKH KOHEYHbIX Y3J10B 3aJaiiTe yPOBEHb 3HAYUMOCTH, KOTOPBINA OMpeIessieT, Kak
(hOpPMUPYIOTCSI TPYIITBI KOHSYHBIX Y3JI0B UJIH KaK HICHTHU(GHUIUPYIOTCS HEOOBIYHBIC KOHCUHBIC Y3JIbI.

Xﬂ-KBa}lpaT AJIA KATEropuajabHbIX noJieil Ha3HAYEeHHs I[JIH KaTeropruaJibHbIX MoJIel Ha3HAYECHU S MOKHO 3a7aTh
METO/ BBIYUCIICHUA CTATUCTUYICCKOTO MOKA3aTEIA XU-KBaapaT.

e Ilupcon DTOoT MeTo/ obecrieunBaeT OoJiee OBICTPhIC BEIYUCIICHUS, HO JIJISI MaJIbIX BBIOOPOK €ro CJieAyeT
HCIOJIb30BATh C OCTOPOXKHOCTBIO.

* Koadduunent nogodus 31oT MeTo 60J1ee ycToiuns, yeM MeTox [TupcoHa, HO BEIYUCIICHNS 3aHUMAIOT O0JIbIIe
BpeMEHU. DTO NPEANOUYTUTEIIbHBIA METO JI1 MaJIbIX BEIOOPOK. [{J1 HEMPephIBHBIX MOJIEH TOT METOA
HCIIOJIb3YETCs BCEr .

Y3en [epeBo-AS - npaBuna 0CTaHOBKMU

OTU ONIUU YIPABJISIIOT TEM, Kak CTPOUTCS AepeBo. [IpaBuia ocTaHOBKM ONPENIESISIOT, KOra OCTAHOBUTH
paclenyieHue KOHKPETHBIX BeTBEH aepeBa. 3a1aiiTe MUHUMAJIbHbIE pa3Mepbl BETBe! 151 IPeI0TBPAICHUS
PpACIIIeIUICHNI, CO3/TaFOIIIX OYeHb MaJIeHbKUE MOATPYIITEL. VIMHHMAJIbHOE YHC/I0 3anuceil B POINTE/IbCKOil BETBH
MpeIOTBpAIaeT pacIIeIIeHUe, €CIIi KOJIMYECTBO 3alrceil Ha y3JIe TS pacllerieHus (pogureabckom) OyneT
MEHBIIIe, YeM 3a/JaHHOe 3HaUeHre. MIHHIMAJIbHOE YHCII0 3amuceil B JoYepHeil BeTBH ITPEIOTBPAIIAeT PACIICIIICHHUE,
€CJIM KOJIMYECTBO 3aMKCeil B JIF0OO0H BETBH MOCIIE PACIIEIUICHHS (JouepHeii) OKaXeTCs MEHBIIE 38 TAHHOTO 3HAYCHHUS.

* Vcnob30BaTh MPOLHEHTHYHO 010 3aqaiiTe pa3Mepsl B (hopMe TPOLNCHTHON 0N BCeX JAHHBIX OOYUYCHUSI.

* Hcnoab30BaTh a0COIOTHOE 3HAYEHHE 3a1aliTe pa3sMeEphI Kak a0COJIFOTHOE KOJIMYECTBO 3aIUCEi.

MunumajibHOe H3MeHeHHe B 03KH/IaeMbIX 4acToTax siveek [Ipu onieHke yacToT B siueitkax (Kak 18 HOMUHAJIbHOM
MOJIEJIH, TaK U TSI MOJIEJIA TIOPSIIKOBBIX HOMEPOB 3(p(heKTOB CTPOK), HCHOJIb3YETCs MPOLEAypa HTEePALHit
(3MCHUITOH), KOTOPBIE CXOAATCS K ONTUMAJIBHON OIICHKE, UCIOJIb3YeMOI B KPUTEPHH XU-KBAIPAT P KOHKPETHOM
pacIIeruieHIH. DTCHJIOH OIICHUBACT BEJIMINHY M3MEHEHNH, HEOOXOUMBIX TS TPOTOJDKEHAS UTEPAIIAI; eCIIH
BEJIMYMHA U3MEHEHNS U3 MMOCJICHEH HTepaIii MEeHbIIe 33 JaHHOTO 3HAUCHNU S, HTePAlly IIpeKpammaroTcs. Ecmm
BO3HHKAIOT MPOOJIEMBI CO CXOANMOCTBIO aJITOPUTMA, MOKETE YBEJIMUUTE 3TO 3HAYCHUE NJTH YBEJINIUTH
MAaKCHMAaJIbHOE YMCJIO UTePaluii 10 CXOAUMOCTH.

MakcumaJsibHOe YHCTI0 nTepaum”l JUISI CXOIMMOCTH 33/71aeT MaKCUMaJIbHOE YUCIIO I/ITepaHHﬁ, IIOCJIE KOTOPOTO OHU
MPEKPAIIArOTCA, JaXKE €CJIM CXOAUMOCTD HE NOCTUTHYTA.

Y3en [lepeBo-AS - ctroumocTu

B HEKOTOPBIX KOHTEKCTaX ONPEACICHHbIE BUIbI OINOOK 0OXOSTCS MOJIb30BATENIO JOPOXe Apyrux. Hampumep,
MOJXET 0Ka3aThCs 00JIee JOPOTOCTOSIINM KJIACCHPUINPOBATH IPETEHICHTA HA KPEIUT C BBICOKAM YPOBHEM PHCKA,
KaK ¢ HU3KUM yPOBHEM pHCKa (OJIMH BH]I OIINOKH), YeM KJIAaCCU(UIUPOBATH MPETEHACHTA HA KPEIUT C HU3KUM
YPOBHEM PHCKA PHCKOM KaK C BBICOKHUMH yPOBHEM pucka (apyroi Bua omundku). CTOMMOCTH OMINO0YHOI
KJIacCU()UKALUU TO3BOJIIOT 3a4aTh OTHOCUTEJIbHYIO BaXKHOCTb PA3JIMYHBIX BUAOB OIIMOOK NpeACKa3aHusl.

CrommocTH OmMMOOYHON KITacCH(UKAIIUY - 3TO IO CYIIECTBY Beca, IPUMEHsIeMble K KOHKPETHBIM UCXOIaM. DTH Beca
(akTOpHU3yIOTCS B MOJIEJIb U MOTYT (DaKTHUYECKH U3MEHUTD Hpe/icka3anue (B Ka4eCTBe crocoda 3aiinuThl OT
JIOPOTOCTOSIIMX OIINOO0K).

Moenb, BKIIFOYAtoIas B ce0si CTOMMOCTH, HE MOKET J1aTh MEHbIIIE OINOOK, YeM Ta, KOTOPas He PAHKUPYETCS U HE
MOXeT PaHXHPOBATHCS XOTh CKOJIb-HUOY/Ib BBIIIE B €MHNALIAX OOIIIEH TOYHOCTH, HO, CKOPEe BCEro, OHA OyAeT
BBITMOJIHATHCS JIy4Ille Ha MPAKTHKE, TIOCKOJIbKY B Hell 3aJI0KeHO MPEIYCMOTPEHHOE CMEIIEHNE B N0JIb3Y MEHee

JIOPOT OCTOSIIIUX OIINOOK.

ManI/IHa CTOMMOCTEN MOKA3bIBAET CTOMMOCTD JIJISI KA/ I0T'0 BO3MOKHOI'O COUYCTAHUS npencxa3aHHoﬁ n
JEHCTBUTEIbHOU KaTGrOpI/Iﬁ. ITo YMOJIYaHUEO IJId BCEX CTOUMOCTEH OIMMOOYHOM KJ'IaCCI/I(I)I/IKaI.II/II/I 3a1acTCA
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3HavyeHnue 1,0. UToObI BBECTH MOJIH30BATEILCKUE 3HAYSHHSI CTOUMOCTEM, BbiOepuTe Mcnoib30BaTh CTOMMOCTH
OIIHOOYHOI KIacCH(PMKANNN ¥ BBEIUTEC B MATPHUILy CTOUMOCTEH HY)KHbIC BAM 3HAYCHHUSI.

UT0OBI U3MEHUTH CTOMMOCTD OIIMOOYHOI Ki1accu(UKAIINU, BBIOCPUTE SUCHKY, COOTBETCTBYIOIIYEO HY)KHOMY
COYETAHMIO IPEJICKA3aHHOIO U JIEHCTBUTEILHOI'O 3HAYCHUH, YIAJIUTE CYIIECTBYIOIIEE COIEPKAHUE STUCHKHN U BBEIUTE
JUISL Hee JKeJIaeMyr CTOMMOCTh. CTOMMOCTH HE SIBJISIFOTCS aBTOMATUYECKH CUMMETPpUYHBIMU. Hanpumep, ecim st
CTOMMOCTH OIMOO0YHOM KJtaccudukanuu A kak B 3a1aTh 3Ha4YeHue 2,0, y CTOUMOCTH OIIMOOYHOM Kiaccupukaryu B
Kak A Bce paBHO OyJieT 3HaUYeHUE 1o yModaHuto 1,0, moka BbI He U3BMEHUTE TAKXKE W €ro IBHBIM 00pa3oM.

Tombko mis MMOPAIKOBBIX MoJIeli HA3HAYEHU ST MOKHO BbI6paTL YBe/im4yeHue CTOMMOCTH 1O YMOJIYAHHIO AJIA
NOPAAKOBbIX noJieil Ha3HaYeHust 1 3a1aTh 3HAYCHHUA IO YMOJIYAHUIO B MaTPUIIC CTOUMOCTHU. I[OCTyl'[HI)IC O
OIIMCAHBI B CJICAYIOIEM CIUCKE.

* He yBeJIMUMBATD - H.HH KaXI0I'0 MPAaBUJIbHOI'O MPEACKA3aHUA UCIIOJIb3YCTCA 3HAYCHUC IO YMOJITYaHUEO 1,0
e Jluneiinoe - CTOMMOCTD KaXa0ro mmocJI€A0BaTCIIbHOTO HENPABUJIbHOI'O IPEACKA3aHUs YBECJIIMIUBACTCA HA 1.

* Ksagparuunoe - CTOUMOCTH KaXXJIOTO MOCJIEI0OBATEILHOTO HEMPABUILHOTO MPEICKAa3aHMs - KBaApaT JIMHEHHOT O
3HaYeHus. B JaHHOM cilydyae 3HAYeHUs MOTYT OBITh: 1, 4, 9 u Tak gasee.

* Tloan3oBaTeibckoe - Ecm BBl BpyUHYIO peJakTHpyeTe KaKne-JIM00 3HAYCHNs B TAOJIMIE BPYYHYIO, ONIUS B
BBINAJAIOIEM CIIUCKE aBTOMaTHYecKH MeHsieTcs: Ha Ilosb3oBaTenbekoe. Ecim BbI MEHsIETE OMINIO B
BBIMA/IAIOIIEM CIICKE Ha JIFOOYIO APYTYIO, OTPEeAaKTHPOBAHHBIC 3HAUCHHS 3AMCHSIIOTCS Ha 3HAUCHUS JJIS
BBIOPAHHOI ONIUN.

Onuun moanenu yana [epeBo-AS

Ha Bxuytagxe Onuuy MoAes MOXHO BbIOPATh, 3a/1aBATh JIM UMSI ISl MOJEIIH, MJIX CTEHEPUPOBATDH UM
ABTOMATHYECKH. MOXHO BBIOPATh BRIYHUCIICHUE JOBEPUTEIIHHBIX 3HAUCHUH 1 JoOaBjIeHIE HaeHTHGuupyromero ID
IIPU CKOPUHIE MOJEJIN.

Nmsa MO/J1e/TH MoxHO CIeHEpUPOBATHL UM MOJICJIN ABTOMATHUYCCKU HA OCHOBE IOJISA HA3HAYCHU A UJIA ITOJIA ID (.]'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3a,uaHo) mbo 3a1aThb MMOJIb30BATCIIBCKOC UMHA.

PaccunraTh 10BepuTeIbHBIE 3HAYEHHS BKITFOUNTE 9TOT IEPEKIIFOUATENTh, YTOOBI JOOABHUTH MOJIe JOBEPUTEIHHBIX
3HAYCHHUH IPU CKOPUHTE MO/ICIIH.

Nnentudmxarop npapuia YtoObl 106aBUTH IPU CKOPUHTE MOJEIIH 1T0JIe, cofepxainee ID koHeuHOro y371a,
KOTOPOMY Ha3HA4eHa 3aMUCh, BKIFOUUTE 3TOT IEPEKIIFOYATEb.

Cnenok moaenu aepeBa-AS

BbiBOA cnenka moaenu aepesa-AS
[Tocne co3nanus Moaeu epeBa-AS B nporpaMme IpocMOTpa BbIBOAA JIOCTYITHA CIIEAYIOIIasi nHPOpMAIHsL.

NHdopmaumoHHaa Tabnuua mogenu

Tabmmma Mudopmaius o MOIeIH COIEPKUT KITFOUeBYIO HH(pOopManmo o Moaen. JlaHHas Tadmna CoepKuT
HEKOTOPBIE MapaMeTPhl BEICOKOTO YPOBHS JJI1 MOJEITH, TAKHE KaK:

* Tun ucnonszyemoro ajropurma - CHAID wmm ucuepnsiBaromuit CHAID.

* Nms BeIOpaHHOTO MOJIS Ha3HAYeHUs B y3Jsie Tun nim y3ie lepeBo-AS Bkiagku [Toms.

* MMmeHa noJieif, BHIOpaHHBIX Kak MPeAUKTOPHI B y3jie Tun mm y3ie JlepeBo-AS Briraaku [Tosrs.
* Uuco 3anuceil B JaHHBIX.

* Umuco xoneunsix y3406 B CTCHEPUPOBAHHOM JIEPEBE.

* Umucro ypoBHeil B iepeBe, TO €CTh IJIyOWHA AepeBa.
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Ba)XHOCTb npeAuKTOpa

Juarpamma BaxHOCTh IpeIUKTOPa MOKA3bIBAET BaXXHOCTD 10 MepBBIX BXOJIHBIX MOJIEH (TPEIUKTOPOB) B MO/IEIIH B
BHUJIE cTOJI04aTOro rpaduka.

Ecnm Ha cxeme 6outbie 10 moJieii, MOKHO H3MEHUTD BHIOOP NMPEIUKTOPOB, BKIIFOYAEMBIX B CXEMY, IIPU IIOMOIII
MOJI3yHKA MOoJT cXeMoit. OTMETKH HHANKATOPA HA MOJI3YHKE UMEIOT (PMKCHPOBAHHYIO IIIMPUHY, U KaXKAass OTMETKA Ha
MOJI3yHKE cOOTBETCTBYET 10 mosrsiM. Bel MokeTe mepeJBUHYTh OTMETKH HHANKATOPA MO MOJI3YHKY, YTOOBI BEIBECTH
cremyromye i npenpiaymue 10 mosei B mopsiike BaXXHOCTH MPEIAKTOPOB.

MOXHO IIEJIKHYTb IO CXeMe IBaXKIbl, YTOOBI OTKPBITH OT/ACILHOE AUAJIOrOBOE OKHO, B KOTOPOM MOXHO
pelakTHPOBATH NapaMeTphl rpaduka. Hanpumep, Bl MOXeTe U3MEHUTH TaKHe 9JIEMEHTHI, Kak pa3Mep rpaduka,
pasmep ¥ [BET UCHOJIb3YeMbIX pU(TOB. Koraa Bl 3akpbIBaeTe 3TO OT/IEJILHOE OKHO PeIaKTUPOBAHUS, 9TH
U3MEHEHUS IPUMEHSIIOTCS K CXeMe, KOTOpasi BBIBOJUTCS Ha BkJIaake BeiBos.

Ta6bnuua MepBble NnpaBuna peLleHuit

ITo ymoryaHUIO B 3TOM MHTEPAKTUBHOMN TAOJIMIE BBIBOISATCS CTATUCTHYECKHE TTOKA3ATEI! PABUJIT IS TISITH MEPBBIX
KOHEYHBIX y3JIOB B BBIBOJIE HA OCHOBE MPOIIEHTA YHCIIA 3aMUCeH, HAXOAAIIUX B 9TOM KOHEYHBIM y3Jie, OT 00IIero
YHCJia 3aMucei.

MoxHO IIEJIKHYTb IO Ta6HI/IHe JABaX/bl, YTOOBI OTKPBITH OTACJIbBHOC AUAJIOTOBOC OKHO, B KOTOPOM MOXHO
PEAaKTUPOBATH I/IH(bOpMaI_[I/IIO nmpaBuJjia, NIOKa3aHHOI'O B Ta6.]'II/IHC. BI)IBO,HI/IMaH I/IH(l)OpMaI_lI/Iﬂ 1 OOCTYIIHBIC ONIIUU B
O9TOM JUAJIOTOBOM OKHE 3aBUCAT OT THUIIA JaHHBIX HA3HAYCHUS - KATCTOPUAJIBHOI'O UJIM HEMTPEPBIBHOT'O.

B aT0it Tabmie 11 IpaBuiia BBIBOAUTCS CIeAyIolas HHPOpMaNus:
* ID npasuia

* IToapoOHOCTH NOCTPOCHUS M MPUMEHEHHS 9TOTO MPABHJIA

* Uucio 3amuceil 1J1s KaXA0ro IpaBuja

e IlpoueHT 3amuceid A1 KaX10r0 IpaBUIad

B JOIIOJIHCHHUE K 3TOMY, [JIs HCIIPEPBIBHBIX MnoJieid Ha3HAYCHUS B Ta6m/1ue BBIBOJIUTCS JONOJIHUTEIbHbBIN CTOJ'I6€H co
CpezmnM 3HAYCHUEM JJId KaXXIO0I'O IIpaBUJIa.

Ber MmokeTe n3MEHUTh MaKeT Ta6JII/II_ILI IIpaBUJI IpHU NOMOIIHX CIICAYROIITNUX 1010004071 ConepmnMoe Ta0 MBI

° Hemee npaBuJia peme}mﬁ HepBLIe IATh OIpaBujI peHICHI/IfI, OTCOPTHUPOBAHHBIC I1O MTPOLUCHTY YHCJIa 3amnuceit B
KOHCYHBIX y3JIaX OT O6III€FO Yyyca 3anmcei.

* Bce npaBuia DTa TabauIa COMEPKUT BCE KOHEUHBIE Y3JIbI, TOPOXK/IEHHBIE MOJIEJIBIO, HO HA CTPAHUIIE BBIBOUTCS
ToJibkO 1o 20 npasuil. [1pu BeIOOpE 3TOro MakeTa MOXKHO MCKATh MPABUJIO TP MOMOIIHU JOMOJIHUTEIbHBIX
onnuii Haiitu npaBuio no ID u Crpannna.

Kpome Toro, miis xaTeropuajibHOM epeMeHHON Ha3HAYCHISI MOKHO H3MEHUTH MaKeT TaOJIUIbI IPaBIII IPH
momon onuuu [lepBbie mpaBuiia no kaTeropusiM. [1epBrie AT MPABUIT PEIICHUI COPTUPYIOTCS 110 IPOIEHTY YHCIa
3ammceil B KOHEYHBIX y3JIaX OT OOIIero Ynciia 3ammceit A1 BeIopanHoi Bamu KaTeropun Ha3HA4eHHS.

Ecam BbI n3MEHUTE MaKeT TaOJMIBl IPABUII, MOXKXHO CKOMUPOBATH M3MEHEHHYIO TAOJINIly TPaBUI OOPATHO B
IporpaMMy NpocMOTpa BBIBOJA, HAKaB KHONMKY CKOMUPOBATE B MPOrPaMMy IPOCMOTPA B BEPXHEM JIEBOM YTJIy
JIAAJIOTOBOI'O OKHA.

MapameTpbl cnenka mogenu aepesa-AS
Ha Bkiaake [Tapametpsl cienka Mojean JlepeBo-AS BbI 3a/1aeTe ONIMKA JOCTOBEPHOCTH U TeHepupoBanus SQL mpu
CKOPHUHI'C MOJECJIN. OTta BKJIaJJKa JOCTYIIHA TOJIBKO ITOCJIC Zl06aBJ'IeHI/I$I CJIETIKA MOJEJIA B IIOTOK.
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Paccuntath 10BepHTe/IbHbIC NOKa3aTe/H I BKJIIOYEHNS JOBEPUTEIIbHBIX IOKAa3aTes el B Onepaniuy CKOPHHTa
BKJIFOUMTE 3TOT MepeKrouaTesib. [1pu ckopuare Moeseit B 6a3e TaHHBIX UCKJIFOYCHUE TOBEPUTEILHBIX OKa3aTe et
O3HAYaeT, 4TO BbI MOXETe reHepupoBaTh OoJiee 3hdexTuBHbI SQL. 1715 1epeBbeB perpeccuu JOBEpUTEIbHbIE
IOKa3aTesIM He HA3HAYaroTCsl.

Unentuduxarop npaBuia UtoObl 70OABUTH MOJIE B BLIBOJE JAHHBIX CKOPUHTa, 0603Havaromee [D a1 KOoHeYHOTO
y3J1a, KOTOPOMY Ha3HA4YeHA KaX<Jasl 3aliCh, BKJIFOUYUTE 3TOT MEPEKITFOYATEb.

T'enepupoBats SQL aJ1s1 3T0i Moesm Kora ncrosib3yroTcsl TaHHbIe, XpaHsImecs B 0a3e JaHHBIX, Ko SQL MoxHO
nepeaBaTh OOPATHO B Oa3y JAHHBIX [JIJISl BHIIOJIHEHHUSI, YTO 0OECHIEUMBAECT BHICOKYIO IPOU3BOAUTEIILHOCTh MHOTUX
olnepanuu.

Bribepute oqHy U3 clenyromux O 11l yKka3aHus, kak renepupyercst SQL:

* Ilo ymoyanmio: BeInoJiHATL OLEHKY IPH NOMOIH aJaNTepa CKOPHHIa cepBepa, ec/IH OH YCTAHOB/IEH; B IPOTHBHOM
cJyyae - B mpouecce. [1pu coequnennu ¢ 0a30if TaHHBIX ¢ YCTAHOBJICHHBIM a/1allTePOM CKOpHHTA reHepupyeT SQL
IIPY IIOMOIIIY 3TOTO a/IaNTepa U CBA3aHHbIX M0JIb30BaTesIbekux (ynkiwmii (user-defined defined functions - UDF) u
OIICHMBAET Ballly MOJeJib B 0a3e JaHHbIX. Korna ajanrep ckopuHra HeIOCTYIIEH, 3Ta OIIHSI BBINOJIHSET BHIOOPKY
BaIllUX JaHHBIX U3 0a3bl JaHHBIX Ha3a]l U ux ckopunr B SPSS Modeler.

* Cxopunr BHe 06a3bl JaHHBIX Ecii BRIOpaHa 3Ta OIIWS, BBIIOJIHSACTCS BEHIOOPKA BAIIMX JAHHBIX U3 0a3bl JaHHBIX
Hazaj u ux ckopusr B SPSS Modeler.

Cnenku moaenen Habopos npasun Oepeso C&R, CHAID, QUEST u C5.0

Crenku Mojelieil 1epeBa peleHuit NpeACTaBIISIIOT CTPYKTYPBI IEPEBLEB 151 IPE/ICKA3aHUSI KOHKPETHOT O
BBIXOJIHOI'O MOJIsl, OTKPBITHIE OJTHUM M3 Y3JI0B MOJieJIupoBanus aepesa pewenuii (qepeso C&R, CHAID, QUEST
mm C5.0). Moenn aepeBbeB MOKHO TeHEPHIPOBATH HEMOCPEICTBEHHO U3 Y3J1a MOCTPOCHUS JCPEBHEB, & MOXKHO
BOCIIOJIb30BAThHCSl HHTEPAKTHBHBIM OCTPOUTEIIEM AePEBhEB. JJONOIHUTENbHYO MHOOPMALIHIO CMOTPHUTE B pa3eiie
[‘VIHTepaKk THBHEI IOCTPONTEH AEPEBLEB” HA CTP. 83

OueHKa moaenein AepeBbes

HpI/I BBINIOJIHCHUU IMMOTOKA, COACPKAILECTO CJIICIOK MOJCJIN J€PEBA, PE3YJIbTAT 3aBUCUT OT TUIlA ACPEBA.

e Jlns nepeBbeB Kiaccuukanuy (C KaTeropraIbHBIM MTOJIEM HA3HAUCHHMS) B KAXKIYIO 3aIIMCh TAHHBIX TO00ABIISIOTCS
JIBa HOBBIX ITOJISI, COJIEPIKAIIUX TPeICKa3aHHOE 3HAYEHUE U TOCTOBEPHOCTH. [Ipeackazanne OCHOBaHO Ha
KaTEerOPUHU TSI KOHEYHOTO y3J1a, KOTOPOH valle BCEro Ha3HAYACTCS 3aMUCh; €CJIN OOJIBIINHCTBO PECIIOHACHTOB Ha
JIAaHHOM y3JIe oTBevasu /{a, mpeJcka3aHue I BCeX 3amucel, Ha3HAYeHHBIX 3TOMY y3Jy, OyneT Ja.

e 17151 IepeBhEB PETrPecCHr TeHEPUPYIOTCS TOJIBKO MPeACKa3aHHbIe 3HAYCHNUS; JOCTOBEPHOCTh HE HA3HAYACTCH.

* Ectb Bo3amoxknocth 11t mozeseiit CHAID, QUEST u nepeBbeB C&R 106aBuTh HOBOE MoJie, coAeprxkariee 1D st
y3J1a, KOTOPOMY Ha3HA4YeHa 3aIUCh.

MMeHa HOBBIX MOJIeH OJIYYArOTCS U3 MMEHU MOJIeIH ITyTeM qobasiieHus npepukcon. s nepeBbeB C&R, CHAID u
QUEST npedukc $R- nobdaiseTcs K Moo nporuosa, SRC- K MoJIro 10CTOBEpHOCTU U $RI- K MOJIIO
uneHtudukaropa ysia. B ciayuae gepebeB C5.0 npedpuxc §C- nodasisieTcst k noJro nporuosa u $CC- Kk noJito
JIOCTOBEPHOCTH. B MOTOKE ¢ HECKOJILKUMHU y3J1aM¥ MOJIEJIe IEPEBLEB Ipe@huKchl B UMEHAX HOBBIX HOJICH MpH
HEOOXOAMMOCTH COJIEPKAT HOMEP, OTJIMYAIOIIUI TaHHOE TOJIe OT APYrux - Hanpumep, $R1-, SRCI- u $R2-.
PaboTa co cnenkamu mogenemn AepeBbeB

EcTb psiji ciocOO0B COXPAHUTD UJIHM IKCIOPTUPOBATH HH(OPMAIIUIO, CBSI3AHHYIO C MOJIEJIBIO.

IIpumeuanune: MHOTHE U3 ITUX OIIMIA JOCTYIHBI TAKXKE B OKHE TOCTPOUTEJIS IEPEBHEB.

B MMOCTPOUTEJIE ICPEBLEB UJIN B CJICIIKE Mojiesieit JCPEBLEB Bbl MOXECTE!
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* CrenepupoBatb y3es1 PuibTp nim y3es Beibop Ha OCHOBE Tekylero aepesa. [JJonoHuTe by HHHOPMALHIO
cMmoTpuTe B pasaene|‘[enepupoBanne y37108 GUILTpa U BeIOOpa” Ha cTp. 93|

* CreHepupoBaTh CJCMOK HAOOpa MPaBUIL, IPEACTABIISIIONINI CTPYKTYPY JepeBa Kak HaOOp MPaBul, KOTOPbIE
ONPEJIEISIIOT KOHEUHbIE BETBH JIepeBa. JIONOHUTEIbHYIO HHOPMAIHIO cMOTpUTe B pasee| T enepupopanue]
|Ha60pa MIpaBWJI U3 JIEpeBa PEIIeHni” Ha CTP. 93I

* Kome 3T0ro, TOJIBKO TS CJICIKOB MOJIEJIeH AepeBhEeB, BBI MOKETE SKCIOPTHPOBATE MoJieib B popmate PMML.
JIoTOTHUTEIbHYIO HHPOPMAIIAIO CMOTPHUTE B pasjesie |“Ham/ITpa MOJIeJIEH” Ha CTp. 4OI Ecim monens conepxut
MTOJIH30BATENIbCKUE PACIICIUICHIS, OHA HE COXPAHSIOTCA B akcrmopTupyeMoM PMML. (BepHee, camo paciierieHne

COXpaHseTCs, HO TepsAeTCs HHPOPMAIHS, YTO OHO MOJIH30BATEILCKOE, 4 He BRBIOPAHHOE aJITOPUTMOM).

* CreHepupoBaTh IHAarpaMMy Ha OCHOBaHWMH BHIOPAHHOM 4acTH TEKYIero nepea. Ilpumeuanue: 3To paboTtaer
TOJILKO JJISI CJICIKOB, IPHCOCTMHEHHBIX K IPYTHM Y3JIaM B MOTOKe. [JOMOHUTEIbHYIO HH(DOPMALIUIO CMOTPUTE B
paznaee I“FeHepI/IpOBaHI/IC rpadukoB” Ha cTp. | ISI

* Tombko ais mogeseit C5.0 ¢ 6ycTUHroM MOXHO BbIOpaTh Ennuinoe gepeso pemtennii (xo.1cT) win Expnmdnoe
nepeBo pewenuii (maurpa GM), uToObl CO3/1aTh HOBBIH €IMHBIN HAOOP NPaBUJL, IOJYYSHHBIH U3 TEKYILLIErO
BBIOPAHHOTO MTpaBmJIa. JIOMOJTHUTEILHYIO HHPOPMAIIMIO CMOTPHUTE B pasjesie |“YCI/IJ'IGHHLI€ mogeru C5.0” Ha cTp.
[i18]

IIpumeuanne: XoTs y3eJ IOCTPOCHUS IPaBUJI TeNephb 3aMeHeH y3JIoM AepeBa C&R, y3bl [epeBbeB pelieHuii B
CyIIECTBYIOIIUX MMOTOKAaX, NIEPBOHAYAJIBHO CO3JaHHBIC ITPU TOMOIIU y3JIa MOCTPOCHU ITPaBUJI, BCC paBHO 6yL[yT
pabdoTaTh NPaBUIIBHO.

Cnenku moaenen ogHOro aepesa

Ecimi B xayecTBe I'JIaBHOM IeJIM Ha y3Jie MOJICIMPOBAaHUS BLIOpATh [ToCTpONTD € IHHIYHOE JIepeBO, 0Ty YeHHBIIH
CJICTIOK MOJIEJIH OYJIET COIePKATh CIICAYIOIINE BKIAIKH.

Tabnuua 7. Bknaakv B crienke eanHUYHOro Jepesa

Ta0yasms Onucanne JlonommutenbHas uHGopManms

JonomHuTeIbHY 0 HHPOPMAIIHIO CMOTPHUTE B

ConepXuT NpaBuiIa, ONMPEAEIISIONINE MOIEITb.
pazzerne [TIpaBuia MoJenu aepeBa pelueHuii”|

Monaenb

J1oTIOJTHATEILHYIO HHPOPMAIINIO CMOTPHTE B
pazzere [*CpeacTBo NpocMOTpa MOJIENH JepeBal
[perenmii” ma crp. 116]

CpeHCTBO IpocMOoTpa COZ[ep)KI/IT NIPpeACTABJICHUE N€PEBA MOICIIN.

CBonHas HHGOpMAIL

CopepkuT HHPOPMATHIO O MOJISIX, HACTPOIKAxX
MOCTPOEHHS ¥ IPOLIECCE OIIEHKN MOEIIEN.

J10oTIOJTHATEILHYIO HHPOPMAIINIO CMOTPHTE B
paznene[‘Crozxa cienkos moereii /|
[Mudopmanus” Ha crp. 43|

AHHOTAIUM, 3a1aTh IIOJIb30BATEJILCKOC UMS,
I[OGaBI/ITB TEKCT IMMOJACKA3KU U 3a1aTh KJIFOUYCBBIC
CJIOBA IJId MOJCJIN.

TTapameTpst JlaeT BO3MOXHOCTbH 3aJaTh OIIIIH JonomHuTeIbHY 0 HHPOPMAIIHIO CMOTPHUTE B
JIOCTOBEPHOCTH ¥ renepupoBanus SQL npu pasnese|‘Tlapamerpsr ciienkos Mozeseii Habopal
OILIEHKE MOJIEJIH. [npaBm u nepesa penrenuii” Ha crp. 117
AHHOTaNHSA JlaeT BO3MOXHOCTh T00ABUTH ONMCATEIIbHbIC

I'IpaBMna Moaenun gepesa peLleHnm
Ha Bxitagke Mopenb [J1s cllenka aepeBa peleHnil BBIBOASTCS ONpe/esiatole MoAes b NpaBuia. J{onoJHuTeIbHO
MOJKHO BBIBECTH T'pa(UK BaXXHOCTH HPEAUKTOPOB U TPETHIO MAHEJb C MH(POpMAIHEH O XPOHOJIOTUH, YaCTOTAX U

cypporaTtax.

IMpumeuanue: Ecim BeiOpaTh onmmio Co3aaTh MOAeJb JIs O4eHb 0OJIBIINX HAGOPOB JTAHHBIX Ha BKJIaake Onuun
coopxu y3iaa CHAID (maness Llesb), Ha BKIaake Mojieib BEIBOASATCS TOJIBKO TOJIPOOHOCTH MPABUII JIEpPEBa.

114  vsm mozesposanust IBM SPSS Modeler 17




lNMpaBuna pepesa

Ha s1eBoit maHe M BBIBOAUTCS CIIUCOK YCJIOBHMA, ONPEAEISAIONINX pa3/iesIeHle JaHHbIX, OOHAPYKEHHOE aJIrTOPUTMOM,
OCOOEHHO P/ IPABIII, KOTOPBIE MOXKHO UCMOJIB30BATh JJIs1 HA3HAUYEHUS OT/IEJIbHBIX 3aMUCcel JOUEPHUM y3JIaM Ha
OCHOBE€ 3HAYCHUI Pa3/IMYHBIX IPEAUKTOPOB.

HepeBbs pereHnii paboTaroT, peKYPCHBHO Pa3/iesisisl JaHHbIC HA OCHOBE 3HAYCHUI BXOHBIX IOJIeH. Pas3ersr
JIAHHBIX HA3BIBAIOTCH 6eT84Mmu. HauambHAs BETBb (MHOTIa HA3bIBACMAs KOpeHb) BKIIFOUAET B ce0s 3aIiCH BCEX
nmaHHbBIX. KopeHs paciiensiseTcst Ha MOAMHOXKECTBA, UK JouepHue 8eTéu, Ha OCHOBAHNHT 3HAUEHHS KOHKPETHOTO
BXOJHOTO moJisl. Kaxkaast TouepHsst BETBb MOXET U JAJIbIIIE PACIICIUIITHCS Ha OIBETBH, KOTOPBIE B CBOIO OUEPEIh
JIeJIATCS ajibIlle U Tak aajee. Ha caMoM HIDKHEM ypOBHE JiepeBa HAXOAATCS BETBH, Y KOTOPBIX OOJIbIIIE HET
pasaenieHnii. Taxue BeTBU HA3bIBAIOT KOHEUHbIMU 8eTE8AMU (WA AUCTLAMU).

Moapo6HocTH NpaBun aepeBbEB
Bpay3ep IIpaBUJI IOKAa3bIBA€T BXOJAHBIC 3HAYCHU A, OIIPCACIAOIINC BCE PA3ACIICHUA UJIM BETBU, U CBOAKY 3HAYCHNHI

BBIXO/HBIX IIOJICH IS 3alMCeil B JTAHHOM pa3/IesieHur. 3a 001ei napopmarlmeii mo 6paysepy Moesieii 00paTuTech
K pas3ieiny [‘ITpocmoTp crenkoB Mosesneir” Ha crp. 42|

I[.]'IS[ pa3HCHCHHﬁ Ha OCHOBE YMCJICHHBIX MOJIEH BETBb BHIBOJAUTCS KaK CTpOKa CJICAYIOIICTO BUAA:

MMsA_NoNisAs OTHOWEeHWe 3HauyeHue [CBOJJ,Ka]

TJIe 0THOUleHUe - 9TO YUCIIeHHOe OTHOIeHne. Hanpumep, BeTBb, onpeessieMas 3HauernneM Ooutbie 100 mi1s moist
1pubbLIL MOXKET ObITh MOKA3aHA B CJICYIOLIEM BH/IE:

npubuiib > 100 [cBoakal

s pa3eseHuii Ha OCHOBE CHMBOJIMYECKUX OJICH BETBb MTOKA3BIBACTCS CTPOKOM CIICTYIOIIETO BU/IA:

WMs_nons = 3HaueHue [cBopka] unu ums_nons B [3Hauenusi] [cBopka]

/1€ 3Hauenus - 9TO 3HAYCHUsI [0JIs1, OIpe/IeIsItolue BeTBb. Hanpumep, BeTBb, BKJIFOUAOIas B ce0sl 3amucu, /e
3HAYCHUSIMU NTOJIS peruon MOTYT ObITh Cesep, 3aman nim FOr, MOXeT OBITH IIPEICTABIICHA CIICAYIOIIIM 00pa3oM:

pervod B ["Cesep" "3amap" "HOr"] [ceogka]

J71 KOHEUHBIX BeTBeH MpeAcka3aHne TakxkKe JaeTcs, M T100aBIIIeTCs CTpesIKa U IpeAcka3aHHOe 3HAUCHUE K KOHITY
ycroBus paBuiia. Hampumep, KoHeUHAs! BETBb, OIpeeSIeHHAs YCIIOBUEM mpubbiib > 100, KOTOpoe mpeacKa3bIBaeT
3HAYCHHE 8bICOKAA T BBIXOHOTO MOJISL, MOXET OBITH MPE/ICTABIICHA CIICTYIOIIM 00pa3oMm:

npubuib > 100 [Pexum: BhicoKasi] » BhHCOKas

CBO,HKCI JJIs1 BETBU OINIPCACIIACTCS MMO-PA3HOMY AJIsI CUMBOJIMYCCKUX U YUCJIOBBIX BBIXOIHBIX MOJIEH. Z[JIH JACPCBLEB C
YUCJIOBBIMHU BBIXOIHBIMU IIOJIIMU CBOJIKA - 3TO cpeJgHee 3HAUYCHUE MJIA BETBHU, a 3¢¢€KT BETBU - 3TO PA3HOCTH MEXY
CPECAHUM IO BETBU U CPEAHUM II0 €€ pOJIPITCJ'[I:CKOﬁ BCTBHU. HHH JCPEBLEB C CUMBOJIMYCCKUMHU BbIXOAHBIMU MOJIAMUA
CBOJKa - 9TO mMoAd, UJIn HauboJIee YacToe 3HAYCHUEC, OJIA 3aI1iCell B BETBU.

HJ'IH IMOJIHOI'O ONMCAaHM s BETBU HYXKHO BKJIFOYUTL YCJIOBUE, OIIPEICIIAIOIICE BETBb, 4 TAKXC YCJIOBUSA, ONIPEACIIAIOIICE
JaJIbHEWIINe pacilenyeHus aepesa. Hanpumep, B nepese:
revenue > 100
region = "CeBep"
region in ["Or" "BocTtok" "3anag"]
revenue <= 200

BETBb, IPEACTABJIEHHASI BTOPOIl CTPOKOIA, onpeaessieTcst yciaoBusiMu revenue > 100 u region = "Cegep".
Ecmm naxxats xHOTIKY [ToKka3aTh 3K3eMILIAPbI/MOKA3aTe b JOBEPHS HA TAHEJIM HHCTPYMEHTOB, [IJIs KaXXA0T0 ITpaBuia

OyzeT mokaszaHa TakXe HHPOPMAIHS O YUCIIE 3aMiceil, K KOTOPBIM NPUMEHSIETCS MPaBIIIO (DK3emiiapsl) U O J0JIe
9THUX 3aNUCeH, I KOTOPBIX 3HAUCHUE MpaBuia paBHO true ([loxkazareas qosepus).
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Ba)XHOCTb npeAuKTOpa

,}:[I/Ial"paMMa, 0603Haqa}omaﬂ OTHOCHUTCIIbHYIO BAXXHOCTH KaX/10TO NPEAUKTOPA B OIICHUBAEMOM MOACIU, MOXET
OBITh JIONOJIHUTEJILHO TaKXe MoKa3aHa Ha BKJIajake Moaesb. OOBIYHO BaM HOTpe6yeTCﬂ HalpaBUTb yCUJIUA IO
MOACJIUPOBAHUIO HA paCCMOTPCHUEC HanOoJIee BaXKHBIX MIPpEeAUKTOPOB, OT6paCLIBaﬂ WJIM UTHOPUPYA CaMBbIC HE
Ba’XHbIC.

Ipumeuanne: DTa quarpaMma JIOCTYIHA TOJIBLKO B TOM CJIyYae, €CJIH epef] FeHepUPOBAHIEM MOJIEIIH Ha BKJIAJIKE
AHasi3 BbIOpaHa omirs BeIMHCISATH BaKHOCTH NPeJMKTOPOB. J{ONOJHUTEIbHYIO HHPOPMAIIMIO CMOTPHUTE B pas/iesie
|“Ba>KHOCTb npenukTopa” Ha CTP. 43|.

JdononHuTtenbHasa MH¢OpMaLIMF| O mogenun

Ecmm naxkatp knonky IlokazaTh naHesib 10N0JHATEILHOH HHpOPMANMH HA TAHEIM UHCTPYMEHTOB, Bbl YBU/IUTE
HABEPXY CTPAHUIILI TAHEJIb, IIOKA3BIBAOIIYO ITOPOOHYFO HH(GOPMAIUIO [IJIs1 BBIOPAHHOTO MPaBUJIA.
HNudopmanmonHnas maneab COOCPKUT TPU BKIIATKH.

Xponosorusi. Ha 3T01i BKJTa[Ike OTCIISKUBAFOTCS YCIIOBHUS pa3/ieIeHUs OT KOPHS BIUIOTH 10 BRIOPAHHOTO y3J1a. DTO
MIPEIOCTABIISET CIICOK YCIOBHH, ONPEACIIAIONINX, KOT/1a 3aIHICh HA3HAYAeTCs BRIOPAHHOMY Y3JTy. 3aIicH, IJIs
KOTOPBIX BBITOJHSIOTCS BCE YCJIOBUS, HA3HAYAIOTCS 9TOMY Y3JIy.

YacToTsl. IIJ'IH MOJIeJIel ¢ CHMBOJIMYECKUMU MOJISIMU HAa3HAUYEHMS HA TOU BKJIAIKE IJII KaXKJ0I0 BO3MOXKHOTO
3HAUYCHUS HA3HAYCHUSA BBIBOJUTCS, CKOJIBKO 3aIuceil Ha3HAYeHO OTOMY Y3J1y (B 06leanme ,Z[aHHLIX) C HY>KHBIM
3HAUYCHUEM HA3HAYCHUA. BbIBOHI/ITCH TaKXeE rpa(bmc qaCTOT, BbIPAXCHHBIX B HpOHeHTHOﬁ JOJIE (,HO TpEX ACCATUYHBIX
3HaKOB). HJ’IH MoOJeJIe ¢ YMCIIOBBIMM IOJISIMM Ha3HAYEHUS 3Ta BKJIAAKa mycras.

Cypporatbl. TaMm, T1ie OHI TPAMEHAMBI, BCE CypPOTATHI JJIS IOJIS IEPBUYHOTO PACIICIUICHHS TOKA3BIBAFOTCS IS
BBEIOpAaHHOTO y3Ja. CypporaTsl - 3TO aJIbTepHATUBHBIC TIOJISI, HCIOJIb3YeMbIe, €CIIM IEPBUYHOE 3HAYCHUE MTPEIUKTOpa
OTCYTCTBYET /IS TAHHOH 3amucu. MaKkCcUMaJIbHOE KOJIMYECTBO CYppPOTaTOB, Pa3pellieHHbIX JIJIs TAHHOTO
PpacIIenIeHus, 3aJaeTCs Ha y3Jie IOCTPOSHUS IepeBa, HO UX (PaKTHUECKOe KOJIMYECTBO 3aBUCUT OT OOYHYAFOIINX
JaHHbIX. B 00111eM cityuae, yem 00JIbIIe JaHHBIX TPOMYIIEHO, TEM OO0JIbIIE BO3MOXHBIX CyppOTraToB OyIeT
HCNOJIb30BaHO. 1715 Apyrux MoJeJiell fepeBa pelleHuit 3Ta BKIaaKa mycra.

IMpnveuanue: J{y1s1 BKIIFOUCHMS B MOJIEITb CypPOTaThI JOJDKHBI OBITH OnpeelicHbl Ha (pa3e oOyueHus. Ecim B
oOydarorieil BRIOOpKe HET MPOIYIIICHHBIX 3HAUCHII, HUKaKe CYypPpPOraThl OIMpeAeIeHbI He OYyT, M BCE 3aIUCH C
MIPOMYIIICHHBIMH 3HAYECHISIMH, BCTPEUCHHBIC IIPU IIPOBEPKE MM CKOPUHTE, aBTOMATHYECKA MTONAAYT B JOUCPHUN y3eIT
€ MaKCHMAaJIBHBIM YHCIIOM 3amuceil. Ecim mpeamnosaraercs, 4To Npu MpoBepKe M CKOPUHTE OYAYT BCTPEUATHCS
MpOMYIIeHHbIe 3HAUEHUSI, YOSTUTECh, UYTO U B 00yUaroIield BLIOOPKe eCTh MPOMYIIeHHbIe 3HaYeHus. 1715 IepeBbeB
CHAID cypporaTbl HeJIOCTYITHBI.

CpeacTBo npocmoTpa Moaenu gepesa peLueHumn

Bxiagka CpeicTBO MpOCMOTPa ISl CIIETNKa MO/ISIH JIepeBa PEIICHU OX0XKa Ha BHIBOJI B IIOCTPOUTEJIE JIEPEBA.
["1aBHOE OTJIMYKE B TOM, YTO IPU IPOCMOTPE CJICNKA MOJISJIU Bbl HE MOXKETE YBEJIMUMBATH UM U3MEHSITh JIEPEBO.
Jpyrue oniuu Jis IPOCMOTPA U HACTPOUKHU BbIBOJIA Y 000MX KOMIIOHEHTOB aHAJIOTMYHbBI. J{OMOJHUTEIbHYIO
“HPOPMAIIIO CMOTPUTE B pa3elie f‘HaCTpoﬁKa MPOCMOTpa JiepeBa’ Ha CTP. 8Sl

Ipumeuanue: Bxiraaka CpecTBO MPOCMOTPA HE BBIBOJUTCS B KOHCTPYKIMHK ciienkoB moeseir CHAID, eciiu
BbIOpana omnus Co31aTh MO/1eJIb /I 0O4eHb 0O/ILIINX HA0OPOB JAHHBIX HA BKJIaake ONuu nocTpoeHus (naHesb

Lleis).

[Mpu mpocMoTpe MpaBuII paciieieHns Ha BKiaake CpeIcTBO IPOCMOTpA KBAPATHbIE CKOOKH 03HAYAIOT, YTO
rPAHUYHOE 3HAYCHHUE BKJIFOUCHO B IUANA30H, & KPYIJIble CKOOKM YKa3bIBAIOT HA TO, YTO IPAHUYHOE 3HAUCHUE
HCKJIFOYaeTcs U3 Auanazona. [Tostomy Beipaxenne (23,37] COOTBETCTBYET MHANa30Hy OT 23 UCKIIFOYUTETHLHO 10 37
BKJIFOYUTEJIHLHO, T.€. cTporo 6oJbie 23 g0 37. Ha Bkiagke Mojesb To e ycioBue OyAeT BBIBEIEHO CIICAYIOIIIM
obpazom:

Age > 23 and Age <= 37
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MapameTpbl cnenkos moaenen Habopa npaeun U gepesa peLueHun

Ha BKJIaJK€ HapaMeTpLI JJIA CJICTIKA MOJCJIN ACPEBA peI_I_IeHI/Iﬁ njm Ha60pa IIpaBUJI IpU CKOPUHI'C MOACIIA MOXHO
3a/1aTh OMIMH JIJTS TOBEPUTEILHBIX TMOKa3aTeliel u A1 TeHepupoBanus SQL. DTa BKJIaKa JOCTYIMHA TOJBKO MOCIIE
Zl06aBJIeHI/I${ CJICTIKAa MOJCJIN B ITOTOK.

PaccunraTs 10BepuTe/IbHBIE NOKa3aTe M BriGepuTe 114 BKIIIOUCHUS TOBEPUTEIIbHBIX IOKa3aTeeil B onepauu
ckopuHra. [1pu ckopunre Mojeseit B 0a3e JaHHBIX UCKJIIOYEHNE JOBEPUTENbHBIX TOKa3aTesiel T03BOISeT
reHepupoBathb OoJiee 3¢ dexTuBHbI SQL. 17151 IepeBbeB perpeccu T0BepUTeIbHbIC MOKA3aTE N He HA3HAYAIOTCSI.

IIpumeuanne: Ecim BeiOpaTh onmuro Co3aaTh Mojeb /IS 04eHb 00JIBIINX HAO0POB JAHHBIX HA BKjajke Onmun
nocTpoenus (maneb Criocod it Moaesieit y3ia CHAID), 3TOT epeksmrouaTesib TOCTYIEH TOJIbKO B CIIeNKaxX
MoJieJielt ¢ HOMHHAJIbHBIMU WK (DJTATOBBIMU TOJISIMU Ha3HAYEHUSI.

PaccuntaTh npocThie OHEHKH CKJIOHHCTH [171s1 Moieieii ¢ (hJ1aroBbIM MOJIEM Ha3HaueHHs! (KOTOPOE BO3BpAIacT
npeackaszanue Ja wim HeT) MokHO 3aTpeO0OBaTh OIEHKY CKJIOHHOCTH, KOTOpasi 0003HAYAET MPaABI0N01001e
MPaBUJILHOTO BBIXOTHOTO 3HAYCHUS, 33 JaHHOTO JIJIS TTOJIsl HA3HAYCHUS. DTO JOMOJIHCHUE K IPYTHM MPEICKA3aHHBIM
U JOBEPUTEIILHBIM 3HAYCHUSIM, KOTOPBIE MOKHO CTCHEPUPOBATH MIPH CKOPHHTE.

IIpumeuanne: Ecim BeiOpaTh onmuro Co3aaTh Moeb /IS 04eHb 00JIBIINX HA00POB JaHHBIX HA BKjajke Onmun
nocTpoenus (maneb Criocod it Moaesieit y3ia CHAID), 3TOT nmepekimrouaTesib IOCTYIEH TOJbKO B CIIeNKax
MoJIeJIel ¢ KaTerOpruaJIbHBIMU (PJIarOBBIMU TOJISIMHA Ha3HAYCHUS.

Paccuurath CKOPPEKTHPOBAHHLIC OLCHKH CKJIOHHOCTH HpOCTI)Ie OIICHKHU CKJIOHHOCTH OCHOBBIBAXOTCS TOJIBKO Ha
JAHHBIX o6yqum{ 1 MOTYT BBITJIAAETH CJIMIIKOM ONTUMUCTUYCCKUMU U3-3a TEHACHIIUU MHOTUX MoOJeJiei
YpE3MEPHO TOYHO NOATOHATH 3TU AAHHBIC IO MOACIIb. KOppeKTI/IpOBKa CKJIOHHOCTEH HalpaBJICHA Ha
KOMIICHCAIIUIO 3TOI'O 3cb(beKTa IIyTEM NPOBEPKU BBINIOJIHCHUS MOJACJIN HAd UCTILITATCJIbBHOM U MIPOBEPOUYHOM
pas3aciiax. HJ'IH 3TOM onuuu Tp€6y€TCH, YTOOBI I1OJIE pa3aciICHUus OBLIIO OonpeaCJICHO B IOTOKE U CKOPPCKTUPOBAHHBIC
OIICHKU CKJIOHHOCTH OBLJIM BKJIIFOYEHBI HA y3J1€ MOACIIMPOBAHUA 4O I'€CHEPUPOBAHUA MOICIIN.

Ipumeuanne: CKOPPEKTUPOBAHHBIE OIIEHKH CKIIOHHOCTH HEAOCTYIHBI [JIsl MOJIeJiell MoJieJIell iepeBa uitn Habopa
IPaBHJI ¢ 6YCTHHIOM. J[ONOTHATEIbHYIO HHBOPMAIINIO CMOTpHUTE B pasese| Vcurennsie Mogemm C5.0” Ha crp.|
il 18

Nnentuduxarop npasuia {1 moneneit CHAID, QUEST u nepesa C&R 3Ta oniust 1o6aBiiseT oJie B BBIBOJE
JIAHHBIX CKOpHHTa, o6o3Havarolee ID 17151 KOHEUHOro y3J1a, KOTOPOMY Ha3Ha4YeHa Kaxkaas 3aluch.

IMTpumeuanue: ITpu BeIOOpe 3TOM onmmu reHepupoBanne SQL Heq0CTYIHO.

T'enepupoBats SQL aJ1s1 3T0i Moesm Kora ncrosib3yroTcsl TaHHbIe, XpaHsImecs B 0a3e JaHHBIX, Ko SQL MoxHO
nepeiaBaTh 0OpATHO B 0a3y JAHHBIX VIS BBHIIOJIHEHHUSI, YTO 0OECIEUMBAET BHICOKYIO IPOU3BOAUTEIILHOCTh MHOTUX
olnepanuu.

BriOepute oaHy U3 CIeAyIOMNX ONLUI U1 yKa3aHUs, Kak BBINOJIHSAETCS reHepupoBanue SQL.

* Ilo ymoyanmio: BeInoJiHATL OLEHKY NPH NOMOIH aJaNTepa CKOPHHIa cepBepa, e/ OH YCTAHOB/IEH; B IPOTHBHOM
cJayyae - B mpouecce. [1pu coequuennn ¢ 0a30if JTaHHBIX ¢ YCTAHOBJICHHBIM a/1allTEPOM CKOpHHTA reHepupyeT SQL
IIPY IIOMOIIIY 3TOTO a/ianTepa 1 CB3aHHbIX (QYHKIUIL, 3a/1aHHbIX nosib3oBaTesieM (user defined functions - UDF), n
OIICHMBAET Ballly MOeJib B 0a3e JaHHbIX. Korna ajantep ckopuHra HeIOCTYIIEH, 3Ta OIIMSI BBINOJIHSET BHIOOPKY
BaIllUX JaHHBIX U3 0a3bl JaHHBIX Ha3a]l U ux ckopudr B SPSS Modeler.

* Cxopunr c¢ npeodpa3oBannem B codcTBeHHbI SQL 0e3 noaaep:xku 3HaveHuii orcyTeTBusi Ecii aTa onmus BeiOpana,
reHepupyetrcs cooctBeHHblt SQL 111 ckopuHTra MoJiesu B 6a3e JaHHBIX, 0€3 JOMOJHUTEIBHBIX PACXOJ0B Ha
00paboTKy 3HaueHui OTCyTCTBUS. [Tpu BRIOOpE 9TOM ONIMHU JJIs TPEICKa3aHusl MPOCTO 33a4aeTCsl IyCTOe
suauenue ($nul1$), korma npu ckopuHTe HAGIIIOEHNUS BCTPEYAETCS IPOIYIIEHHOE 3HAYCHUE.

IIpumeuanne: DTa BO3MOXHOCTH HepocTynHa juist Mmojeseir CHAID. Y3 npyrux tumnoB Mojieield OHa JIOCTyITHA
TOJIBKO JIJISl IEPEBbEB pellleHni (He 1151 HaOOPOB MpaBuII).
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* Ckopunr ¢ npeodpa3oBanuem B coocTBennbIii SQL ¢ moaep:xkoii 3navennii orcyrerBust 11 moneneit CHAID,
QUEST u nepeBa C&R M0OXHO TeHepupoBaTh cCOOCTBeHHBIN SQL /171 cCKOprHra Mojiesm B 0a3e TaHHBIX C TOJHON
HOJIEPKKOI 3HAUCHUI OTCYTCTBHS. DTO O3HAYAET, YTO IpH reHeprupoBanuy SQL mpomyIeHHble 3HaYeHUS
00pabaThIBarOTCs, Kak 3TO 3a/1aH0 B Mojesn. Hampumep, nepeBo C&R ncnosb3yeT nmpaBuiia cypporaToB 1
MAaKCHUMAJIbHYIO IOUYCPHIOIO HEHTpaIH3aIuro.

IMpumeuanue: i1 mopeseit C5.0 aTa onnust TOCTYIMHA TOJIBKO ISl HAOOPOB NMpaBuJI (He [Tl IEPEBLEB PEIICHU ).

* Cxopunr BHe 6a3b1 JaHHBIX Ecyii BeIOpaHa 3Ta OMINS, BBIOJHSAETCS BHIOOPKA BAIIMX JAHHBIX U3 0a3bl JaHHBIX
Hasaj u ux ckopusr B SPSS Modeler.

YcuneHHble mogenu C5.0
Ipumeuanue: ITa BO3MOXHOCTE AocTymHAa B SPSS Modeler Professional u SPSS Modeler Premium.

ITpu coznanum ycuteHHo# moaesm C5.0 (mm Habopa mpaBwil, UJIH IepeBa PEIIeHUi ) Bbl HA CAMOM JIeJie CO3/1aeTe
Habop CBA3aHHBIX Mojiesell. bpaysep npasui Moaem A1 yeusieHHo# Moiem C5.0 mokas3eIBaeT CUCOK MOJeJel Ha
BEPXHEM YPOBHE HEPAPXHUU BMECTE C MPEANOJIAraeMoil TOYHOCTBIO KA/ 101 MO/EIIH 1 00I1Iel TOYHOCTBIO aHCaMOJIs
YCHJICHHBIX MoJieJieil. UToOBI IPOBEPUTH NPABMJIA MITH Pa3/IesICHNUsI 111 KOHKPETHOM MOJIEIH, BEIOEPUTE 3TY MO/IEJIb
7 PAacKpoiTe ee /ISl IOJIyUEeHUS TPABHUJIA MJIM BETBU OT/IEJIbHONW MOJIEIIH.

Bbl MOXeETe BBIIEIUTh TAKXKE KOHKPETHYIO MO/ISJIb U3 HA00PA YCHIJICHHBIX MOJIEJIeH U CO3/IaTh CJICNIOK MOJIEIIH C
HOBBIM HA0OPOM MPABUJI, COJEPKAIIMIA TOJBKO JAHHYIO MOJEIb. [{J1s1 co31aHmst HOBOro Habopa mpaBuJl U3
ycmwteHHO# Moaesm C5.0 BeIOepHUTe NHTEPECYIOIINI Bac HAOOP WM JIEPEeBO MPABIJI U B MeHIO | eHepupoBaTh
BbIOepUTEe O1HO 1epeBo pemenuii (mauTpa GM) nnu OHO JAepeBo pelenuii (X0JiCT).

FeHepupoBaHue rpadpmKoB

V3711 IepeBa MpeoCTaBIISIIOT MHOTO HHPOPMAaIUK, OJJTHAKO y Hee He BCer/ia Takoit hopmat, KOTOPBIif JIETKO
MOHSTEH MOJIb30BATEIISIM U3 On3Heca. UTOOBI MPeCTABUTD JAHHBIE B BUJIE, B KOTOPOM OHHM JIETKO MOTYT OBIThH
BCTABJICHBI B JIEJIOBbIE OTYETHI, TPE3CHTAINA U T./1., MOKHO IIOCTPOUTDH JUATPAMMBI J1JIs1 BBIODAHHBIX JAHHBIX.
Hanpuwmep, na Bxiaakax Moaesns unu [Tporpamma mpocMoTpa ciienka Mo/iesid uim Ha Bkiaake [Tporpamma
IPOCMOTpa HHTEPAKTUBHOTO JIEPEBAa MOKHO CT€HEpUPOBATh AuarpamMMmy (rpaduk) A1 BBIOpaHHON YacTH IepeBa,
TO €CTh CO37aTh JUATPAMMY TOJILKO 711 HAOJIFOACHHUH B BHIOPAHHOM y3JIe AepeBa MM BETBU.

Hpumeanue: Cozpnatp AuarpaMmy n3 CJICIKa MOXHO TOJIBKO B TOM CJIy4ac, KOIila OH IPUCOCAMNHEH K APYTUM
y3J1aM B IIOTOKE.

[MoctpoiiTe muarpammy

ITepBwrif mar - 3To BEIOOP MH(POpMAIUHU, KOTopas OyIeT moka3aHa Ha auarpamme (rpadpuke):

e Ha BKJIaAJIKE MO,HCJ'H: CJICIIKA pa3BCPHUTEC CIIMCOK YC.]'IOBI/II71 U IpaBUJI HA JICBOM MaHe I U BbI6CpI/ITC HYXHYIO BaM
IIO3UIIUTO.

* Ha Bxiazaxe cienka [Tporpamma npocMoTpa pa3BepHUTE CHUCOK BETBEH U BBIOEPUTE HYKHBIN BaM y3eJl.

* Ha BxJagxe HHTepakTUBHOTO mepeBa [IporpamMmma mpocMoTpa pa3BepHUTE CIUCOK BETBEH M BHIOCPUTE HYKHBIN
BaM y3ell.

Ilpumeuanue: Ha Brnaakax [IporpaMmma mpocMoTpa HeIb3s BRIOMPATH TJIABHEIHN y3€II.

Cnoco0b co3aanust AuarpaMmbl OIUHAKOB U HE 3aBUCUT OT TOT'O, KaK BbI BbI6paJ'II/I JAHHBIC IJI NPEACTABJICHUA:

1. B mento ['enepupoBatsh BeiOGepute pasaes JAunarpamMmma (13 BIOPAHHOI0); KaK BApUAHT, HA BkJIaake [Iporpamma
IPOCMOTpa HAXMUTE KHONKY /lnarpaMma (13 BBIOPAHHOr0) B JIEBOM HIDKHEM YIiIy. OTKpOETCS BKJIAIKa
OcHOBHaS TAHEJIb TUATPAMM.

Ipumeuanue: pu BRIBOJIC TAHEM THATPAMM TaKUM CIIOCOOOM BO3MOXHBI TOJIBKO BKJIa ki OCHOBHAS U
TTonpoOHnas.

Hcnosnb3ys napamMerpsl Bkyaaky Tun u Jletanu, 3agaiTe 3JIEMEHTHI 11 BBIBOJA HA JUarpaMMe.

Haxwmute kaonky OK, 4TOOBI MOCTPOUTH AWATPAMMY.
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B 3arosoBke quarpamMMbl OyAyT YKa3aHBI y3JIbI WM IPABHUIIA, BEIOPAHHBIC 151 BKIFOUCHHS.

Cnenku monenen ana 6ycTuHra, 6arrmHra n oueHb 6onbLINX Habopos

AaHHbIX

Ecnm B xadecTBe rJ1aBHOI [esn Ha y3Jie MOACTIMPOBaHUS BEIOpAaTh I10BBICHTH TOYHOCTH MO/1e/H (OYCTHHT),
IMoBbIcHTH cTAOMIBLHOCTH MOAe/H (63rrunr) nim Co3aaTh Mo/1e/Ib /151 04eHb 00JIbIIoro Hadopa AanubIx, To IBM
SPSS Modeler mocTpouT aHCaMOJIb U3 HECKOJILKUAX MOJesIell. JloMOJHUTEbHYO0 HHPOPMAIIIO CMOTPHUTE B pa3iesie

|“Mo,uem/1 JUIs1 aHcamOJIei

~99

Ha CTp. 45|

HOJ’Iy‘[eHHLIﬁ CJICTIOK MOJEJIA COACPKUT MEPCUNCIICHHBIC HUXKEC BKJIAAKU. BKJ'Ia,I[Ka MOE[eJ'H) NOAACPKUBACT PAa
Pa3JIMYHBbIX HpeI[CTaBJ'IeHI/Iﬁ MOJCJIN.

Tabnuua 8. BKknaaku, AOCTYMHbIE B CIENKE MOAEN

Taoyistuus Bun Onucanue JlonoiHuTeibHast nHpOpMAnMst
Mopens CBoJka ISl MOJIeN N CoJIepKUT CBOJIKY O KaYeCTBE HononanuTeabHyro HHGOPMALUIO
ancamOJ1s1 1 (Kpome MoJesIeit ¢ cMoTpuTe B paszaesie [‘CBoaka T
GYCTHHIOM U HeIPepbIBHBIX IoJeil | Momes” Ha crp. 45|
HA3HAYCHUS) PA3HOPOTHOCTH,
MOKa3aTelb PA3IIMYHS MEX]Ty
MPeCKa3aHUSIMU 110 PA3HBIM
MOJIEJISIM.
BaxHOCTH MpeaukTOpa CoIepXUT auarpaMmy, JlonoTHATEILHYIO MHYOPMALIHIO
MOKA3bIBAIOLIYI0 OTHOCUTEJIBHYIO | CMOTpUTE B pazjesie [ ‘BaxxHOCTH)
BA)XKHOCTB KaXXJIOTO IPEIUKTOpa IHpe}:[I/IKTODOB” Ha CTD. 46[
(BXO/IHOTO TIOJIST) B OLICHKE MOJICIIH.
YacToTa BcTpeuaemMocTu CoJlepKUT IuarpaMmy, JlonoHuTEeIbHYIO HHPOPMAIIIO
MPEIUKTOPa MMOKA3bIBAIOIIYFO OTHOCUTEJILHYIO | CMOTPHTE B pasjiesie f‘qaCTOT;l
YACTOTY HCIOJB30BAHMS KAKIOTO | [1penkTopoB” Ha cTp. 46
MPEeIUKTOPa B HAOOPE MOJICIICH.
TouHOCTH MOJIETICH OTpHUCOBBIBACT AUATrPAMMY
KOMITOHEHTOB TOYHOCTH MPEJCKA3aHUS IO
Ka)XA01 MOJEIN aHCAaMOJISL.
Hetam mopeneit Copnepxut HHOOPMAIHIO 110 JlomoTHATETBHY O HH(POPMAIIHTO
KOMIIOHEHTOB KaXJI0if MOJesN B aHCaMOJIe. CMOTPHTE B pas3zesie
[TToapo6rocTH 0 Mo e TsX
[comnonenToB” Ha ctp. 46}
Nudopmanus Conepxut nHGOPMALNEO O NOJIAAX, | JlOMOJHUTEIBHYIO HH()OPMALIIIO
HACTpPOIKax MOCTPOCHUS U cMoTpuTe B pazzaeJie [‘CBoak
NIPOIIECCe OLIEHKU MOJIEJIEN. cienkoB Monedteii / Mudgopmars’”)|
HA CTP. 43l
[TapameTpsl JlaeT BO3MOXXHOCTb BKJIFOUUTH B JlonoJIHUTETbHYIO MH(OPMATIMIO
oIepaIuy OIICHOK JIOBEPHTEJILHBIE | CMOTPHTE B pasiese f‘HapaMeprﬂ
HWHTEPBAJIbI. ferenxoB Moernteit HaGopa mpasu|
|1 mepesa pemenmit” ma ctp. 117]
AHHOTaIUS JlaeT BO3MOXHOCTh 100aBUTh
onucaTeNIbHbIC AHHOTAINH, 33714 Th
M0JIb30BATEILCKOE UM, T00aBUTH
TEKCT MOJICKA3KH U 33]1aTh
KJIFOUEBBIC CJIOBA ISl MOJICJIH.
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Cnenku moaenen Habopos npasun Jepeso C&R Tree, CHAID, QUEST,
C5.0 u Anpuopwu

Crenok moaenu Habop nmpaBuii npeacTaBiiseT NpaBuiia Ui IpeIcKa3aHusl KOHKPETHOTO BBIXOIHOTO MOJIs,
OTKPBITBIC Y3JIOM MOJICJIMPOBAHUS IIPABILI CBSI3bIBAHUS (APIiori) WM OJTHUM U3 y3JI0B, cTposimux aepeBbs (C&R
Tree, CHAID, QUEST mwm C5.0). B ciryuae npaBuJ1 cBsI3bIBaHUS HAO0OP MPABUIT TOJDKEH TEHEPHUPOBATHCS U3
HEYTOYHEHHOTO CIIeTIKa MpaBul. B cirydae nqepeBbeB HAOOP MPABUIT TOJDKEH TEHEPHUPOBATHCS W3 HHTEPAKTUBHOTO
MTOCTPOUTEJIS IEPEBbEB, Y3J1a mocTpoeHus Moseseit C5.0 wm cienka Jr060i Moesm AepeBa. B oTimune ot
HEYTOYHEHHBIX CJIETIKOB, CJICTTKM HaOOpa MPaBIJI MOXKHO CTABUTH B HOTOKH JJIS1 TEHEPHUPOBAHUS IPOTHO30B.

ITpu BeIMOJIHEHNN TOTOKA, COAEPKAIIETO CIICMOK HAOOpa MPAaBUJL, B MOTOK B KAXK/YIO 3aMKMCh TAHHBIX JTOOABJISIFOTCS
JIBa HOBBIX I10JIsI, COJAEPXKAIUX MPEICKa3aHHOE 3HAUSHNE U IOCTOBEPHOCTh. VIMeHa HOBBIX MOJIeH MOJIy4aroTCs U3
UMEHH MOJIeJIH yTeM fo0aBJieHus npedukcos. B ciryuaec HAO0POB MpaBUJI CBSI3bIBAHUS UCIOJIL3YIOTCS TPEHUKCHI
S8A- nns monst nporuosa u $4C- a1 moJist focToBepHOCTH. B cityyae Habopos mpaBmit C5.0 UCIOIBb3YIOTCS
npedukcer $C- my1s1 moJtst mporro3a u $CC- s moJist focToBepHOCTH. B ciryuae Habopos nmpasmwit C&R Tree
UCTIOJIB3YIOTCS MpeUKCHl $R- 1151 moJIsl mporHo3a u $RC- M1 IOJIs JOCTOBEPHOCTH. B MOTOKE ¢ HECKOTIBKIMHA
CJIeTTKaM¥ HAa0OPOB MPaBUJI, OCIIEIOBATEILHO MPEICKA3BIBAFOIIIIIMHI OTHO U TO K€ BBIXOJHOE MOJIe (MJIM HECKOJIBKO
BBIXOJHBIX TIOJIeH) mpedhurcel B MMEHAX HOBBIX IOJIEH COIEPKAT HOMEP, OTIMYAFOIINI TaHHOE MOJIE OT IPYTHX.
ITepBrIii B MOTOKE CJIeNOK HAOOpa MPaBUJIT UCIIOJIL3YET OOBIYHBIE MMEHA, TIOCIIE BTOPOTO y3JIa UMEeHa OyayT
HaunHatbes ¢ $41- u $ACI-, TpeTnii y3es co3aact umeHa, HaunHarouuecs ¢ $42- u $AC2-, u tak gasee.

Kaxk npumensitorcst npaBuiia. B oTyinune oT ocTajIbHBIX CJIEKOB MOJEJIEH, ecii Habop MpaBUJI TeHEPUPYETCS U3
MPABUJI CBSI3BIBAHMS, [IJISI KX IO KOHKPETHON 3alMIC MOKET T'€HEPUPOBATHLCS HECKOJILKO MpeACcKa3aHui, KOTOpbIe
MOTYT IPOTHBOPEUUTH APYT APYyry. ECTh Ba MeTOa CreHepupOBaTh IpeACcKa3aHus U3 HAaOOPOB IMPABILIL

IMpumeuanue: Ecii HAOOPHI MPaBIII TEHEPUPYIOTCS U3 IEPEBbEB PELICHUHN, TO PE3yJIbTAT HE 3aBUCUT OT METO/Ia,
MTOCKOJIbKY W3 JIePeBa MOJIYYAFOTCS B3aMMOWCKITIOYATOIINE ITpaBUJIA.

* TosocoBanne. DTOT METOJ NbITAETCS OOBbEAUHUTH NPOTHO3bI BCeX NPABUJI, IPUMEHUMBIX K AaHHOI 3amucu. [uist
K101 3amucu nepedbuparoTcsl Bce MpaBuila, U U3 KaXJ0ro NPUMEHUMOIO K IAHHOW 3alicy IpaBuiia
reHepupyeTcs NpeICKa3aHue U COOTBETCTBYIOLIAS JOCTOBEPHOCTh. [IJIs KaX/10r0 BBIXOJHOTO 3HAUYEHUS
BBIYUCIISIETCSI CyMMa 3HAYEHHI JOCTOBEPHOCTH, MOCTIC YeTO B KAYeCTBE HTOTOBOTO IPEICKAa3aHUs BRIONpAeTC
BBIXOHOE 3HAUCHNE C HAMOOJIBIIIeH CyMMOM 3HaYCHUI TOCTOBEPHOCTH. B KauecTBe JOCTOBEPHOCTH HTOTOBOTO
mpesicka3zanus OepeTcs CyMMa 3HAYeHU JOCTOBEPHOCTH JJIs1 BHIOPAHHOTO BBIXOIHOT'O 3HAYECHUSI, TOIeJIeHHAS Ha
YHCJIO MPABMWJI, CPAOOTABIINX AJIsI TAHHON 3aIUCH.

* IlepBoe coBnajenne. DTOT METO IIPOCTO MEPeOMpPAET MpaBUiIa 1O MOPSAKY, U IPeACcKa3aHne TeHEPUPYETCS 110
MIEPBOMY IPABHITY, KOTOPOE OKAKETCSI MPUMEHUMBIM K TAHHOM 3amCH.

Ucnonp3oBanueM TOTO UM UHOTO MCETOJa MOXHO YIPABJIATH B ONIUAX MIOTOKA.

Fenepnponalme y3J10B. HpI/I oMot MeHro Co3/1aTh Bbl MOXKETE CO3/1aBaTh HOBbBIC y3JIbl Ha OCHOBE Ha6opa mpaBuJL.

* V3ea ¢puastpa Co31aeT HOBBIH y3es GUIIbTPa, YTOOBI OTPUIHLTPOBATD MOJISI, KOTOPBIE HE UCIOJIB3YIOTCS
IpaBUJIAaMU B HAOOPE MPaBUIL.

* V3ex BoiGopa Co3/1a€T HOBBII y3eJ1 BBIOOpA [1J1s1 BBIOOpA 3aMuceil, K KOTOPbIM MPUMEHUMO BbIOPaHHOE MPABUIIO.
CreHepupOBaHHbIH y3eJ BBIOEPET 3amucu, JJIsl KOTOPBIX BCE aHTEIEACHThI PABUIIa UCTUHHBIL. 1715l 3TOM OnMiuu
TpebyeTcs BBIOpaTh MPaBUIIO.

* V3eu TpaccupoBkn npaBuii Co3/1aeT HOBBIN HATy3€J1 /ISl BBIYMCIICHUSI [IOJIS, IOKA3BIBAIOIIET 0, [I0 KAKOMY
MIPABUITY CJIeJIaH IPOTHO3 [JIsl TOM MM MHOM 3anucu. Eciin HaGop npaBuil OIIEHUBAETCSI METO/IOM HIEPBOTO
COBIAJICHUSI, 9TO MPOCTO yKa3aHUe Ha MepBoe cpaboTasiiee npaBusio. Ecim HaGop MpaBuil OLEHUBAETCS METOAOM
rOJIOCOBaHMUsI, 3TO OOJIee CII0XKHAS CTPOKA, COJIepKAIlasi BXOAHYIO HHPOPMAIIUIO MeXaHU3Ma T'OJIOCOBAHUSI.

* Emunnunoe nepeBo pemennii (xosict) / Equnmanoe nepeBo pemennii (masmtpa GM). Co3maet HOBBIN €IUHBIN CIICTIOK

Habopa MpaBUJI, MOJyYEHHBIN M3 TEKYIIET0 BRIOPAHHOTO MpaBuia. JJocTymHa Tobko B Mojessix C5.0 ¢
NOBbIIIEHHEM 3HAYMMOCTH. [[OTIOJTHUTENIbHYIO HH(OPMAITUIO CMOTPUTE B paSL[eJIel“YCHJIeHHLIe moaesm C5.0” Hal
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* Moaeab Ha nasmTpy BosBpaiiiaer Moiesb Ha aJIUTPY MO/IeJieid. DTO MOJIE3HO B CUTYAIHSIX, KOT/1a KoJIIera
MOCJIAJT BaM TIOTOK, COJIEPKAIINI MOIEb, HO HE CAMY MOJIEJb.

HpnMeanne: B cienke Ha6opa IpaBuJI BKJIaJOK HapaMeprI u CBOHKa TAKHC XK€, KaK B MOJCJIIX ACPEBa pemeHI/Iﬁ.

Rule Set Model Tab

BKJ'Ia,E[Ka MO,E[GJ'IL CJICTIKa Ha60pa IIpaBUJI COACPKUT CIIMCOK ITPABUJI, U3BJICUCHHBIX U3 JAHHBIX aJITOPUTMOM.

IMpaBmta pa3OuTHI IO KOHCEKBEHTY (IIpe/ICKa3aHHast KaTeropus) M MPeACTaBIIEHBI B CIIeIyIoIIeM Gopmare:
if anTeyegenT 1
and aHTeyeneHT 2

and aHTeyeneHT n
then npegckasarHHoe 3HauyeHue

T KOHCEKBEHT U aHTelefeHT 1 - aHTeuefeHT _n mpeacTaBistoT coboif yeiaosus. [IpaBuiio moHnMaercs Tak: "mis
3aMKCei, T1e ICTUHHBI BCE YCJIOBUS aHTeUefeHT 1 - aHTeueAeHT_n, BEpOsSTHO, YTO UCTHHEH KOHCeKBeHT." Eciu Ha
MaHeJIM MHCTPYMEHTOB HaxxaTh KHONKY IToka3aTh 3K3eMILISIPbI/J0CTOBEPHOCTD, IJIsI KAXIOTO MpaBuiia OyIeT Takxke
MOKa3aHO YUCJIO 3aNKCced, K KOTOPBIM IPUMEHUMO JaHHOE MIPABUJIO, TO €CTh /1JIs1 KOTOPBIX UCTUHHBI AHTEIEICHTHI,

(DK3eMILTAPBI) U A0JISI TEX 3aIUCEH, 111 KOTOPBIX UCTHHHO MPaBUIIO B 1eJIoM (/{0CTOBEPHOCTD).

Vurure, uto 11 HabopoB npaBuit C5.0 OCTOBEPHOCTD BBIYKUCIISIETCS HeCKoJIbKO nHave. C5.0 ucnosb3yeT a1
BBIYUCIICHHSI TOCTOBEPHOCTH IIPABHIIA CIICAYIOIIYIO (OPMYITY:
(1 + wucno 3anuceii, rge nNpaBuno BepHO)

/

(2 + uucno 3anuceii, rge UCTUHHB QHTeLEOeHTH NPABHIIa)

Takoii cnocob oleHNBATH TOCTOBEPHOCTb HACTPOEH Ha MPOLECC FeHEPUPOBAHMS IPABUII U3 JIepeBa PeILCHU
(uMeHHO Tak co3gaetcst Habop mpasui B C5.0).

MmnopT npoekToB u3 AnswerTree 3.0

IBM SPSS Modeler MoxeT UMIIOPTHPOBATH MPOEKTHI, coXxpaHeHHbIe B AnswerTree 3.0 uim or 3.1, ucrnoJib3yst
nmmasioroBoe okHO Paiisr > OTKPBITH, KaK YKa3aHO HUXKE!

1. Bwibepute B Menro IBM SPSS Modeler:
®aiis1 > OTKPBLITH NOTOK
2. W3 Beimagarowero cnucka daitnsl Tuna Boioepute Paisbl npoexta AT (*.atp, *.ats).
Kaxx/1plif IMIIOPTHPOBAHHBIN TPOEKT Npeodpasyercs B noTok IBM SPSS Modeler co creyrommmu y3iamu:

*  OJWH UCXOJHBIN y3eJ1, OMPEIeIISIONINIA NCITOIb3yeMbIii ICTOYHUK JTAHHBIX (Hanpumep, aitn nanabix IBM
SPSS Statistics mm HCTOYHUK O6a3bI TaAHHBIX).

* JI71s XaXI0To JIepeBa B MPOEKTe (MX MOXKET OBITh HECKOJIBKO) CO3/1aeTCsl OJIMH y3eJ THIl, KOTOPBIiA
OTIpeesIIeT CBOMCTBA IS KaXKI0TO NOJIs (TIepeMEHHOI), BKIIFOUAs THII, POJIb (JINOO MPETUKTOP, TO eCTh
BXOJTHOE TIOJIe, JTNOO TMpeCKa3aHHOE TOJIe, TO €CTh BEIXOAHOE), ONIIMH NPOMYIIEHHBIX 3HAYCHUHN U ApYyTHE.

e JIyist KaXJI0TO JIEpeBa B MPOEKTE CO3/IAETCS y3eJT pa3elieHus], KOTOPBI pa30UBAET JaHHbBIE JIJIs1 00yUaromen
WJIM KOHTPOJIbHOM BBIOOPKH, U Y3€JI HOCTPOCHUS IEPEBa, KOTOPbII ONPE/IeIIeT MapaMeTPbl FTeHEPUPOBAHUS
nepesa (310 y3es1 C&R Tree, QUEST nuymu CHAID).

3. Yto6mI MIPOCMOTPETL CI'CHCPUPOBAHHDBIC ICPCBbSI, BHINOJIHUTE IMIOTOK.

Kommentapuu

* JlepeBbst petienuit, crenepupoBanubie B IBM SPSS Modeler, Hesb3st sxciopTupoBaTh B AnswerTree; UMIoOpT u3
AnswerTree B IBM SPSS Modeler HeoOpaTum.

* [lpubsim, onpeneneHnbie B AnswerTree, He coxpaHSroTcs npu uMmnopte nmpoekta B IBM SPSS Modeler.

I'naBa 6. [lepeBbs pereHuit 121
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naBa 7. Mogenu 6ailecoBCKUX cetem

Y3en banecoBcKan ceTb

ITpu nomouwm y3i1a baiiecoBckasi ceTb MOXKHO TOCTPOUTH BEPOSTHOCTHYIO MOJIEITb, KOTOPAsl, OMUPASICh U Ha
HaOJIF0JTaeMble 3apEeTUCTPUPOBAHHBIC CBUACTEIILCTBA, M HA MPAKTHYECKHE COOOPAKEHUSIMHE 3APaBOTO CMBICTA, TAeT
OIIGHKY BEPOSITHOCTEI TeX MJIM MHBIX UCXOJI0B, IPUBJIEKAS ATPHUOYTHI, KOTOPBIC HA NEPBBIH B3I HE UMEIOT K
3TOMY OTHOIIEHHS. DTOT y3€JI B OCHOBHOM pabOTAaET C yCUIICHHBIMH JIePEBOM HAUBHBIMH O0ai€COBCKUMU CETSIMU
(Tree Augmented Naive Bayes, TAN) 1 1OJHBIMI MapKOBCKHMHU CETSIMH, KOTOPBIE H3HAYAJILHO UCIIOJIb3YIOTCS JIJIs1
Kyaccupukanmu.

BatiecoBckue ceTr UCHOJIb3YFOTCS TS MPOTHO3UPOBAHHUS B CAMBIX PAa3JIMYHBIX CUTYAIUSIX; BOT JIMIIb HEKOTOPHIE
MIPAMEPHI:

* BriOop azpecaTta KpeauTa ¢ HU3KUM PUCKOM JieoTa.

* OreHka BpeMeHH, KOT/1a HY)KHO BBINOJHUTH TEXOOCTy’)KUBAaHUE 000PYIOBAHUS, 3aMEHY JeTaJiell NI 3aMeHY
€caMoro o0OpyI0BaHMS, C YI€TOM TOKa3aHUHN JATYMKOB U CYIIIECTBYIOIIUX 3AMUCEH.

* Pemenne BOIIPOCOB KJIMCHTA Y€PE3 ONCPATUBHBIC MHCTPYMCHTDBI YCTPAHCHU ST HCHCHpaBHOCTeﬁ.
° I[I/IaFHOCTI/IKa U YCTPAHCHUC HGI/ICHpaBHOCTCﬁ B CETSIX COTOBOI TCJ'IC(i)OHI/II/I B p€aJIbHOM BPEMCHHU.

° OI_[eHKa MNOTCHIUMAJIbHBIX PUCKOB U BbIHprILHCﬁ HAYYHO-UCCJICAOBATEJILCKUX NPOCKTOB C HEJILIO COCPEAOTOUYNUTH
pecypchl Ha MHOTOOOEIIIAIOIINX HAMPABJICHUSIX.

BatiecoBckasi ceThb - 3TO Tpaduueckas MOJIejIb, B KOTOPOIi IEPEMEHHBIC N3 HAOOpa TAHHBIX MPEICTABJICHBI Y3JIaMH)
rpada, 11T KOTOPBIX UMEET MECTO BEPOSITHOCTHAS, VI YCIIOBHASI HE3aBUCUMOCTH APYT OT npyra. CBs3u, UK AYyTH,
MEX/Ty y3JIaMH 0alleCOBCKOI ceTH MHOTAa, HO HE BCET/1a OTBEYAFOT NPUIMHHO-CIICCTBCHHBIM CBSI3siM. Hampumep,
IIPH HOMOIIHN 06aileCOBCKO CETH MOKHO BBIUICIUTE BEPOSITHOCTD HAJIMYMS Y MAIIEHTa HEKOTOPOit O0JIe3HN, 3HAS O
HAJIMYUH WM OTCYTCTBHU OIIPEIEICHHBIX CHMIITOMOB B UMesI APYTHe BaXKHBIE CBEJICHUS, €CII UMEET MECTO
BEPOSTHOCTHAS HE3aBUCUMOCTDL MEX/y IOKa3aHHBIMHU Ha rpade cumnToMaMu 1 6ojie3Hbo. CeTn 061a1a10T BecbhbMa
BBICOKOH YCTOMYMBOCTBIO K MPOIMyCKaM MH(M)OPMALUH U JAIOT HAMJTYYIINe BOSMOXKHbIC IPEACKA3aHNS UCXOIS U3
HAJIMYHBIX CBEJICHUMN.

XapaxkTepHslil npumep HaitecoBckoii cetu noctpoeH Jlayputnenom u lllnurensxanrepoM B 1988. OH u3BecTeH kak
Mozesb "A3us" u npeacTasisieT co0o0il yIPOIIEHHYIO BEPCUIO CETH IS IMarHo3a HOBBIX MAllUEHTOB Bpaya; CBS3H
MOXHO CYMTATh BeIYIIMMH U3 IPUUYMHBI B ciiefcTBre. KaxIplii y3es1 npencTaBisieT paceT, KOTOPbIit MOXET
KacaTbCs 0OCOOeHHOCTEeH nanuenTa; Hanpumep, "Kyput" oTHOCUTCS K MOITBEPKIACHHOMY KYPHUJIbIIHKY,
"IToceTnA3uro" 03HaYAEeT HEABHUM BU3UT B A3HI0. BEpOSITHOCTHBIE B3aMMOCBSI3M TOKA3aHbI KAK COCAMHEHMUS
MEX[y y3JJaMH; TaK, KypeHNE HOBBIIIAET BEPOSITHOCTh U OPOHXUTA, U PAKa JITKUX, TOT 1A KaK IOXUJIONH BO3pACT
CBSI3BIBACTCS TOJIBKO C BEPOSITHOCTBIO paka JIeTKAX. AHAJIOTHYHBIM 00pa3oM aHOMAJIMK Ha (GJIF0OpOrpaMMme JISTKHUX
MOTYT BBI3BIBATHCS JINOO TyOepKyJie30M, JTMO0 PakoM JIETKUX, TOTAa KaK IIAHCHI TOTO, YTO MAI[MEHT CTPAJAET OT
OJBIIIKY (JUCIHO?) YBEJNUYUBAIOTCS, €CJIN Y HErO TaK)Ke OPOHXUT MJIU PAK JIETKUX.

123



Bayesian Network

Type

@ Predictors
@ Targets

Importance

@®10004
@05 002
@06

@

Tuhereulosis

¥RayResult

\ Dyspnea
Smaoking

Bronchitis

PucyHok 29. NMpumep cetn "Asna" Jlayputuena n LLinurensxantepa

EcTb HEcKOJIBKO IIPUYUH UCIIOJIb30BATH 6aﬁeCOBCKyIO CCTh:

* DTO MOMOTAET y3HaBaThb O NPUIYMHHO-CJICICTBEHHBIX B3AUMOCBA3AX. Bnaronapﬂ OTOMY Yy BAaC NOABJIACTCA
BO3MOXHOCTb U3YYUTH HpO6HCMHyI—O o0J1acTh U nmpeacKasaTh NOCJICACTBUA BMCIIATCIIbCTBA.

* Cetb obecrieunBaeT 3(p(PEeKTUBHBIN MOIX0/I K IPETOTBPAIICHHAIO IIEPEOOYICHHUS, MJIH YPE3MEPHO OATOHKH IO
JTaHHBIE.

e CeTb oOeceunBaeT yz[o6Hoe, HarJisiaHo€ NpeacTaBJICHUC B3aMMOCBSI3EI.

TpeooBanusi. [ToJ1st Ha3HAYEHUS JOJDKHBI OBITH KATErOPUAJILHBIMU, U X TUIT K3MEPEHUN MOXKET OBITh TOJIBKO
Homunaavnoe, Iopszarosuiti nomep i @aar. BxoHble M0JI1 MOTYT OBITH JIFOO0T0 Tuma. HenpepbiBHBIE MOJIsI
(TTOJISI YMCIIOBOTO AMATIA30HA) HA BXOJe aBTOMATHYECKH Pa30MBAIOTCS HA MOANANA30HbI U MPeoOPa3yroTCs B
KaTeropuabHbIC, YITHTE, OJTHAKO, YTO €CJIM PACIpeIeICHHe HECUMMETPUYHOE, TO JIYUIIIErO Pe3yJIbTaTa MOXKHO
JIOOUTHCS, €CII KATErOpU30BaTh MOJIsSI BPYUHYIO, 100aBUB nepes y3joM baliecoBckast ceThb y3en Paznenienue na
uHTepBasbl. Hampumep, ucnosib3yiite y3ein OnTuMabHasi KaTeropu3anus, 3a/1aB B KA4eCTBE YHPABJISIOMIETO [OJIS -
1oJie Ha3Havenus y3Jia baitecoBckas ceTb.

HpnMep. AHaJ’II/ITI/IKy OaHka HYXHa BO3MOXHOCTDB ITPOTHO3UPOBATH, KAKUEC KJIMCHTHI UJIM IOTCHIUAJIbHBIC KJIMCHTBI
CKJIOHHEI K ,Z[e(i)OJ'ITy 10 NOrallI€HUIO KpeAuTa. HpI/I IIOMOIIX MOACIN 0aiieCOBCKOI CETH MOYHO BBLISBUTH
XAPAKTCPUCTUKU KJIIMCHTOB, CKJIOHHBIX K ;[e(bonTy, 1 IIOCTPOUTDb HECKOJILKO PA3JIMYHBIX THUIIOB MOIICJ'IGﬁ, YTOOBI
BbI6paTB 13 HUX HAWUJTYUIIET O MPOTHO3UCTA NOTCHIIUAJIBHBIX HEIJIATECJIBIIIUKOB.

IIpumep. OnepaTopy TEJICKOMMYHHUKAIIMOHHONW CETH HY’KHO MUHIMHU3UPOBATH YUCIIO OTKA30B OT MOANUCKH (TaK
Ha3bIBaeMoe "OTTOK KJIMEHTOB") U eXeMeCIIHO OOHOBJISITH MOJIEJIb C YI€TOM JaHHBIX UCTEKIIero mecsua. [Tpu
MIOMOIIY MOJIe/ Il OalleCOBCKOM CeTH MOXKHO BBISIBUTh XapaKTEPUCTUKH KJIMEHTOB, CKJIOHHBIX K OTTOKY, U
MPOJOJDKUTH 00y4eHHe MOIEJIU 10 HOBBIM JJAHHBIM KaXIblil MecsI.

Onuuu mogenu ysna 6anecoBCcKoi ceTn

HWms moaemm MosxHO CIr€HEpUPOBATH UM MOJCIIN aBTOMATHUYCCKH HA OCHOBE ITOJIA HA3HAYCHU S UJIA ITOJIA 1D (.HI/I6O
THUIIA MOJICJIN B CJIy4ae, €CJIM HUKAKO€ U3 3TUX MnoJiei He 3az[aHo) 100 3a4aTh IMOJIb30BATECIIbCKOC NMHI.

Hcnoan3oBaTh pa3/1€/ICHHbIC JaHHbIC. Ecmn OIIPEACJICHO I10JIE pa3/iciia, 0Ta ONUUA rapaHTUPYECT, YTO JJId
MOCTPOCHU A MOICJIA 6y,£[yT HCIIOJIb30BATHCA JaHHBIC TOJIBKO U3 pa3aeja O6y‘IeHI/I$I.
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TTocTpouTHL MOJIEIb ISt KAZKI0r0 paszouennsi. CTPOUT OT/Ie/IbHYIO MOJEIb [Tl KaXI0r0 BO3MOKHOTO 3HAUCHUS
BXOJIHBIX II0JICi, 38 JAHHBIX KAK [IOJIs pacIienieHus. [{OnoTHUTEIbHYIO NHPOPMAIMIO CMOTPHUTE B Pa3/IeIie
[‘TTocTpoenne Mozenteii pacuienyenns” Ha cTp. 28}

IMoavmuoskecTBa. [Tpu momoIu 3TOro MoJIst MOXHO yKa3aThb HOJIE U1 pa3/ieIeHUs] JAHHBIX HA OT/EJIbHbBIE BBIOOPKU
JUISL Pa3HBIX CTAANUI OCTPOEHUSI MOJEIIH - OOy4YeHUs], UCIBITAaHUS U IpoBepku. CreHepupoBaB MOJEJIb IPU IOMOIIU
OJIHO¥ BBIOOPKHM M UCIIBITAB €€ P MOMOIIH APYTOid, MOXKHO ITOJIyYUTh HAJAEXKHBIN IIOKa3aTeslb KauecTBa
00001eHnst Moies M Ha OoJiee KpynHble HAOOPB! AAHHBIX, TOA00HbIE TeKymuM. Ecam npu nomoru y3sioB Tun nim
Pa3znesn Obm onpenesieHo HECKOJIBKO MOJIEH pa3/iesioB, Ha BKIaAke [10J1s Ha KakAOM y3J1e MOJICIMPOBAHUS, I/Ie
UCIIOJIb3YETCS pa3/iesieHne, JOJHKHO OBITh BEIOpAHO OHO mHoJie pasfesa. (Ecim mpeacTaBiieH TOJILKO OUH pa3/ied,
OH OyJIeT MCHOJIb30BATHCS ABTOMATHYECKH TP BCIKOM BKJIFOUCHUH pa3jaesieHns.) Kpome Toro, yutute, 9To 115
IIPUMEHEHHs BBIOpaHHOTO pa3jesia B aHaJ3e Ha Bkiaake [TapaMeTpsl Moeu A1 y3J1a JOJDKHO OBITh Takxke
BKJIIOUEHO pa3zjiesienue. (Bolkitouenue 3Toi onuuu feaeT BO3MOXKHBIM OTKJIIOUCHHE pa3/iesIeHus 0e3 N3MEHEHUsI
3HAYCHUI MapaMeTpoB MoJIei.)

Pa3ouenns. /{11 pazOueHnst Moiesieil BRIOSpHTE TI0JIe WK MOJIS pa30rueHus. DTO aHAJIOTHYHO 33TaHUFO TS TOJIS
pomu Pacwemnienue Ha y3me Tun. B xauecTBe mosteit pa30omeHnss MOKHO HaA3HAYATH TOJIBKO MOJIS C TUIIOM H3MEPEHUS
®aar, Homunaannoe, Iopsakosbiii nHomep mi HenpepbiBHoe. [ToJ1s1, BBIOpaHHBIE KaK MOJI pa30UCHUS, HETb3ST
UCIIOJIH30BATH B KAUECTBE MOJICH Ha3HAUCHMSI, PA3/IeJIOB, YaCTOTHI, BECA MJIM BXOAHBIX MOJIeH. [lOOTHATEILHYIO
HHPOPMAIUIO CMOTPHUTE B pa3iesie [[TocTpoenne Monesteii pacuiensienns” Ha cTp. 28|

HPOIIOJDKI/ITL 06y'lelme CyllIeCTBlellIefl moaem. Ecim aTa onmust BLI6paHa, PE3YIbTATHI HA BKJIAJKE Monens crenka
MOJIEJI OOHOBJISIFOTCSI IIpu KaxJ0M 3allyCK€ MO/JCJIN. 9T10 IMMOJIE3HO, HAITPUMED, IpU J100aBJICHUN UJIM U3MCHCHUU
HUCTOYHUKA JAHHBIX B CyIIleCTByIOHICﬁ MOOECIIH.

Ilpumeuanue: OGHOBIATHCS IPH ITOM MOXKET TOJILKO CYIIECTBYIOIIAS CETh; JOOABIJICHIE IUIH YAAJICHUE y3JI0B M
CoeMHEeHNT HeBO3MOXHO. KaxpIit pa3, koraa Bl epeoOydaeTe MOIeb, CETh OyIeT MMETh Ty ke KOH(PHUTYpaIHio;
MEHSATHCS MOTYT TOJIBKO YCJIOBHBIE BEPOSITHOCTH M BaXKHOCTD IIPEIUKTOPA. DTO HEBAXKHO, €CIIN HOBBIC JaHHBIC B
[EJIOM CXOJHBI CO CTAPBIMU ¥ MOXHO OXHUAATh, YTO BAXXHBIMU OCTAHYTCS T€ XK€ CaMble MOJISl; €CJIN e HYKHO
MPOBEPUTH UJIM UBMEHUTH COCTA8 8adCcHOro (& He MPOCTO CTENEHb BAXKHOCTU TOTO, UYTO €CTh), HY)KHO MOCTPOUTH
HOBYIO MO/JIEJIb, TO €CTh HOBYIO CETh

Tun cTpykTypbl. Beibepute cTpykTypy, KOTOpasi OyJAeT UCIOIb30BAThLCS IPU CO3/IaHUU OalieCOBCKOI ceTu:

* TAN. HauBHast GaiiecoBckast Mojiejib npuparmuBaemoro aepesa (Tree Augmented Naive Bayes model, TAN)
CO3/1aeT MOJIEJIb IPOCTOI OallecOBCKOIl ceTH, MpeACTaBIIAIONIeH COO0I yCOBEPIICHCTBOBAHNE CTAHIAPTHOM
HAMBHOU 6afeCOBCKOIt MOIe . DTO TOCTUIACTCS TEM, YTO KAX/bIi IPETUKTOP MOXKET 3aBUCETh OT IPYTrOro
HOPEeUKTOPa, @ HE TOJIbKO OT MEPEMEHHON Ha3HAYCHHSI, YTO MOBBIIIACT TOYHOCTh KJIACCH(DUKAIIUH.

* MapkoBckoe orpax/jaenne. Boioupaer B Habope TaHHBIX CIIeTYIONIN HAOOP y3JI0B: POAUTENH NIepeMeHHON
HA3HAYCHUS, JOUEPHUE Y3JIbl IEPEMEHHON HA3HAUYEHUS U POJIUTEIIU JOUepHUX y3JI0B. [1o cyTn MapkoBckoe
Orpak/IeHuE OXBATHIBAET BCE MEPEMEHHBIE CETU, KOTOPBIE TPEOYIOTCS JIJI MPEICKa3aHusl IEPeMEHHOM
HazHayeHusl. Takoi MeTOI HOCTPOEHUS CETH CUUTAETCsl 60JIee TOUHBIM, HO NMPU OO0JILIINX HAOOpaxX JAHHBIX 34 3TO
MPUXOIUTCS PACIIIAYUBATHCS BpeMeHEeM 00pabOTKH, MOCKOJIBKY YUYUTHIBACTCS MHOTO IEpeMEHHBIX. YTOObI
COKpaTUTb 00beM 00PabOTKH, MOXKHO Ha BKJIAKe JJOMOIHUTEIBHO IpU oMol onnuit OTéop mokasareJei
BEIOPATH MIEPEeMEHHBIE, KOTOPBIE CYIIECTBEHHO CBSI3aHBI C IEPEMEHHON Ha3HAYCHUSI.

BrimiounTh 1IAr npeBapuTe/ibHOi 00paGOTKH /1151 BLIOOPA BO3MOKHOCTei. BKITFOUMB 3TOT MepekroyaTesb, Bbl
MOJeTe UCMOJIb30BaTh onmuu OTo0p nokaszareJei Ha BKi1aake JlOMOJTHUTEILHO.

Metoa o0y4enusi napameTpoB. [TapameTpsl 0aileCOBCKOM CeTH - 3TO YCJIIOBHBIE BEPOSITHOCTH JIJIsl TAHHOTO Y3J1a NpU
MU3BECTHBIX 3HAYCHUSIX POAUTENILCKUX Y3JI0B. JIOCTYIHBI B BAPUAHTA OLIEHKU TaOJIUI YCITIOBHOMN BEPOSITHOCTH J1JIst
Y3JI0B C U3BECTHBIMU 3HAYEHUSIMU POAUTEIILCKUX Y3JI0B:

* Maxkcnmym npasaonofo0us. Bxirrounte sTOT nepekrouaTeslb, €CJIU UCIOIb3yeTe O0JIbIION HAOOp NaHHBIX. DTO
BBIOOD 1O YMOJTYAHUIO.
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* baiiecoBckasi HacTpoiiKa /151 MAJIOro YucJja siaeek. 1t HeOOIbIINX HAOOPOB JAHHBIX €CTh ONTACHOCTD
epeo0yInTh MOJEIB, 4 TAKXKE PHCK OOJIBIIOTO YHCIIA HYJIEBBIX YaCTOT. BeiOepuTe 3Ty OnIuro, 4ToOs!
OpeoaOJIETh OTU TPYAHOCTHU MYTEM CTJIA)KUBAHUS, YMEHbINAOMICTO BJIMSAHUEC HYJICBLIX YaCTOT U HCHAICKHBIX
OIICHOK.

LlononHutenbHbie onuuu yana 6ailecoBCKOM CeTH

HOHOHHI/ITSHLHLIG OIIIWM y3Jia CIIyXXaT IJIA TOYHOI HaCTpOI7IKI/I IIponecca NOCTPpOCHUS MOJeJIeH. ﬂ)’[ﬂ JOCTYIIAa K
OKCIICPTHBIM ONIIIUAM BLI6€pI/IT€ PEKUM ﬂOﬂOJIHPlTeJ]bHO Ha BKJIAJIKE HOHOHHI/ITCHBHO.

ITponymennsie 3Ha4enus. I[To ymomaannto IBM SPSS Modeler ncnonb3yeT TOJIbKO T€ 3alHCH, KOTOPBIE COACPKAT
JIONYCTHMbIE 3HAYEHHSI BO BCEX IOJISIX, MCIOJIb3yEeMBbIX B MOJEJIH. (DTa CTpATEerus TAK)Ke HA3bIBACTCS HCKJIIOYEHHe
NPONYINEHHbIX 3HAYEeHNI HeJHKoM.) HOor1a, Kor/ia NpoNyIeHHbIX 3HaYeHNIt MHOTO, JaHHBIH 01X0/1 OTOpachIBaeT
HENO3BOJIMTEJILHO MHOTO 3AIMCEH, TaK YTO OCTABIIMXCS TAHHBIX HEOCTATOYHO /Il TEHEPUPOBAHNUS XOPOILIEH
Mojesid. B Takux ciiyyasix MOXKHO OTMEHUTD BbIOOp onuuu Menosb30BaTh ToJbKO noJHble 3amucu. Torna IBM SPSS
Modeler mpITaeTCs KCHOJIL30BATH [JIs1 OIICHKU MOJIEII MAaKCUMyM HH()OPMAILIUH, BKJIFOYAS T€ 3aIUCH, T1e
HEKOTOPBIE TOJIS COMIEPKAT MPOIYIIIeHHbIE 3HAUeHNS. (DTa CTpaTerus Takke Ha3bIBACTCs MONAPHOE HCKIIIOUEHHe
MIPOMYIICHHBIX 3HaUYeHNH.) OTHAKO TaKOe MCIOJIb30BaHNE HEMOJIHBIX 3AMICeif HOTJa MPUBOANUT K BHIYACIATEIILHBIM
npobjieMaM TpH OIEHKE MOJIeJIeH.

Jlo0aBUTH Bce BePOATHOCTH. 3a7aeT, TOOABIISIOTCS JIM BEPOSTHOCTH JJIS KaX/10i KaTerOPHH BHIXOJHOTO MOJIS K
KXo 3anucu, obpadateiBaemoii y3iom. Ecim sTa onius He BeIOpaHa, 100aBIISeTCS TOJIbKO BEPOSTHOCTh
[IpeACKa3aHHOM KaTErOpUH.

Kpurepuii He3aBucumoct. Kputepnii He3aBUCHMOCTH OIICHUBACT HE3aBUCHMOCTD JIPYT OT APYyTa MapHbBIX
HAOJFOTaeMBIX 3HAUCHUH MBYX MepeMEHHBIX. BrIOepuTe THI MpOBepKH. []OCTYIIHBIC BApUAHTHI:

*  OTHomeHue npaleonoaoﬁnﬂ. HpOBepSIeT HE3aBUCUMOCTD NOJII HA3HAYCHUA OT NPEAUKTOPA NYTEM BbIYUCIICHUA
OTHOHICHUA MEXIY MaKCUMAJIbHBIMU BEPOATHOCTAMMU PE3YyJIbTATa MIPU ABYX PA3JIMYHBIX THIIOTE3aX.

* Xn-kBaapat IInpcona. [TpoBepseT He3aBUCUMOCTD MTOJISI HA3HAUCHHS OT IMPEAUKTOPA, UCIIOIb3Ys HYJIEBYIO
THIIOTE3Y, COIJIACHO KOTOPOIf OTHOCHTEJIbHBIE YACTOThI HACTYIUJICHUS] HAOII0JaeMBbIX COOBITUH CIIeTyIOT
3aJaHHOMY PACIPEIEICHUIO 4aCTOT.

MO,HCJ'II/I 0alieCOBCKOM CETU BBIIOJIHSIOT YCJIOBHBIC ITPOBCPKH HE3ABUCUMOCTH, B KOTOPBIX UCHOJIB3YFOTCS
NEPEMEHHBIC IOMUMO IIPOBCPSACMBIX IIap. KpOMC TOIro, 9T MOACJIM U3YyYarOT HE TOJIbKO B3aMMOCBA3U MEXIY IIOJIEM
Ha3HA4YCHUSA U NPECAUKTOPAMU, HO U B3AUMOCBA3U MCXKIY CAMUMU IPEAUKTOPAMU

Ipumeuanue: Oy TPOBEPKU HE3ABUCUMOCTH TOCTYIHBI, TOJIKO €CJI Ha BKJIaake Mosenb BEIOpaHO BRIIOYHTH
1ar npeBapuTe/ILHOI 00padoTKH /ISl BLIOOPA BO3MOKHOCTelH 1y THII CTPYKTYPbl MapKOBCKOT'O OTPasK/ICHHMS.

YpoBeHb 3HAYNMOCTH. B coueTanuu ¢ HacTpoKaMu KpUTEPUs HE3ABUCUMOCTHU JAET BO3MOXHOCTD 32/IaTh 3HAUEHUE
OTCEUEHMS IPU BLIIIOJHEHUH MPOBEPOK. UeM HukKe 3TO 3HaUeHHe, TEM MEHbIIIE CBS3Ei OCTAeTCs B CETH; YPOBEHD 1O
ymoJuryanuto - 0,01.

Ilpumeuanue: Ita onnus TOJILKO JOCTYIHA, TOJBKO €CJIM Ha BKJIaake Moesb BEIOpaHo BKIrOUYHTE mar
npeaBapuTeILHON 00padoTKH /111 BEIOOPa BO3MOsKHOCTel 1y THI CTPYKTYPBI MapKOBCKOTO OT'PAK/ICHUS.

MaxkcnMaJbHbIil pazMep Ha0opa HACTPOHKH. AJITOPUTM CO3/IaHUS CTPYKTYPhI MAPKOBCKOTO OTPaXXICHHS IPOBEPSET
HE3aBHCUMOCTD JJIsl IpU HAOOPax ycI0BUH Bce OOJIbILIETO pa3Mepa U yIaJIseT U3 CeTU U30bITOYHBIE CBS3H.
ITockombky 11 00pabOTKU KPUTEPUEB ¢ OOJIBIINM YUCJIOM NEPEMEHHBIX YCJIOBUS TpeOyeTcs 60JIbliie BpeMeHH U
MaMSITU, YUCIIO NEPEMEHHBIX MOXHO OTPAHUYUTE. DTO MOXKET ObITh OCOOEHHO MOJIE3HO NPU 00pabOoTKe JAHHBIX C
CHJIbHBIMH 3aBUCUMOCTSIMU CPEId MHOTUX IepeMeHHBIX. MIMeliTe B BUy, OTHAKO, YTO MOJIYYaOIIASICS CETh MOXKET
COJIepXKaTh HEKOTOPBIC N30BITOYHBIE CBS3H.

VkaxnTe MakCUMaJIbHOE YHUCIIO NEPEMECHHBIX YCIIOBUS IPU NPOBEPKEC HE3ABUCUMOCTH. 3HavYeHMe 1O YMOJIYaHUTO - 5.
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Ipumeuanue: ITa BOSMOXHOCTB JOCTYITHA, TOJILKO €CJIM HA BKJIaake Mozesb BoIOpano BriarounTs mar
npe/IBApUTE/ILHOI 00padOTKH /ISl BLIOOPA BO3MO:KHOCTEl 1y THII CTPYKTYPbl MApPKOBCKOT'O OTPaXK/ICHHMSI.

BblﬁOp BO3MOKHOCTEIi. HpI/I MOMOIIY 3TUX OIMIUKA MOXKHO OTPpaHUYUTDL YMCJIO BXOJHBIX IEPEMEHHBIX ITPU o6pa60T1<e
MoJeju, YTOOBI YCKOPUTH NPOUECC NOCTPOCHUS MOJICIIN. 9TO OCOOEHHO MOJIE3HO Ipu CO3JaHNU CTPYKTYPhI
MAapKOBCKOT'O OIrpaXAC€Husl, rac YMcCjI0 BXOAHBIX IICPEMEHHBIX MOXET OKA3aThCs BECbMa BCJIIMKO, Bbl MOXCTC
BbI6paTL TOJIBKO T€ BXOAHBIC ICPECMCHHBIC, KOTOPBIC CYILICCTBCHHO CBA3aHBI C HepCMCHHOﬁ Ha3HauCHUs.

Ipumeuanue: Onnuu BbIOOPA BO3MOXKHOCTEN JIOCTYIHBI, TOJILKO €CJIU Ha BKJIa/ike Mo/ieib BBIOpaHo BK/ounTh
ar npeBapuTe/ILHOI 00padOTKH /ISl BLIOOPA BO3MOKHOCTEN.

* Bxoqnble nepeMennbie, KOTOpbIe Beeraa BhIOpanbl OTKpeIB CpeIcTBO BRIOOPA MMoJIel (KHOMKOI cripaBa OT
TEKCTOBOTO TI0JIs1), BEIOEPUTE B HAOOPE JAHHBIX T€ MOJIsL, KOTOPBIE BCET1a OYIyT UCIIOIB30BATHCS IPH
MIOCTPOCHNN MOeN OaifecoBcKoit ceTn. OOpaTuTe BHIMaHNE HA TO, YTO TIOJIe HA3HAUCHUS BCera BHIOPAHO.

*  MaxkcumMaJjibHOe YHCJI0 BXOAHbIX. 3a/1aiiTe 00111ee KOJIMYECTBO UCIIOJIb3YEMbIX BXOIHBIX MOJIeH U3 Habopa JaHHBIX
IIPU MMOCTPOSHUH MO OaliecoBCKoii ceTn. HanbombIee onmycTuMoe 3HaYeHUE - 00IIee KOJIMYECTBO BXOTHBIX
moJieit B Habope JaHHBIX.

Ilpumeuanue: Ecrm B oniiuu Bxo1HbIe nepeMeHHbIe, KOTOPbIE BCEr1a BLIOPAHbI BLIOPAHHBIX MTOJICH OOJIBbIIE, YeM
MakcuMaibHOe YHCJI0 BXOHBIX NepeMeHHbIX, BRIBOJAUTCS cOO0IIeHrne 00 omuoke.

Cnenku moaenen 6ainecoBCKOM ceTu

IIpumeuanne: Ecim Ha y3Jie MoaeMpoBaHus Ha BKJIagke Mojesb Bbl BbIOpasu [pogo/kuTs 00yuenne
CYIIECTBYIOIINX MAapaMeTPoB, MHMOpMaNus Ha BKJIagke Moesb ciierka Mo/Ie I OOHOBIIIETCS KaXIbIi pas, Koraa
MO/IeJIb TEHEPUPYETCS 3aHOBO.

Bxitagxa Mojens cienka MOJIen pa30uTa Ha ABe MaHEIH.
INeBana naHenb

ba3zoBoe D10 IpeACTABJICHUC COACPKUT rpa(b, H306pa>l<a}on1m“1 B3aMMOCBSA3U MEXAY Y3JIOM Ha3HAYCHUSA U €0
BaXKHEHUIITUMHK OpeAUKTOpaMi, U B3AUMOCBA3U MCXKIY IPCAUKTOpPaMM. BaxxnocTb KaXXa0ro nNpeauKTopa nmoKkazaHa
IIJIOTHOCTBIO €10 IBETA, CUJIbHBIM IIBET OTBEYAET BaXXHOMY IIPEAUKTOPY U HaO60pOT.

Ecii OCTaHOBUTH yKa3aTelb MBIIIH Ha/l y3JI0M, BCIUILIBAET OKHO MOACKA3KH CO 3HAYCHUSIMHU Y3JIOB MOIIMANA30Ha.
Bbl MoxeTe ucnoJib3oBaTh nHCTpYMeHThI tuarpamm IBM SPSS Modeler j1st paboThl ¢ iuarpamMmamu, ux
penaxTupoBaHus U coxpaHeHus. Hanpumep, 3T0 MOXHO /1eJ1aTh IS UCIOJIb30BaHUS B IPYTUX MPHUKJIAHBIX

nporpammax, Takux kaxk MS Word.

Coset: Eciu ceTb coepKUT MHOI'O Y3JIOB, MOKHO LIEJIKHYTD 110 Y3JIy M IEPETALIUTD €ro, YToObl AuarpaMma craja
JIy4IIEe YATAEMOM.

Pacnpeaenenne D10 npecTaBICHNE COIEPKUT YCIOBHBIE BEPOSTHOCTH [T KaXKIOTO Y3J1a B CETH B BUJE
MUHHIAATrpaMMbl. OCTAaHOBUTE yKa3aTesIb MBIIIH HA OJTHON U3 TUArpaMM; MOSBUTCS BCILIBIBAIOIIEE OKHO
MOJ/ICKa3KU CO 3HAUEHUSIMU 3TOU JUarpaMMBbl.

MNpaBana naHenb

Baxnoctpb npeaukTopa ConepXuT AMArpaMmy, HOKa3bIBAIOLIYI0 OTHOCUTEJIbHYIO BAXKHOCTh KaXKJI0I'0 IPEIUKTOpa B
OIICHKE MOJIeJIN. [IOTIOJTHUTESIbHYIO HH(POPMAIIO CMOTPHUTE B paSZ[SHel“Ba)KHOCTb NpeMKTOpa’ Ha CTP. 43l

VYcioBHble BepositHocT [1pu BEIOOPE y3J1a HIJIM MUHU-HATPAMMBI pACIIpe/IesIeHUs] Ha JICBOU MaHe I, Ha IPaBOi
HaHEeJIM BBIBOJIUTCS COOTBETCTBYIOIAS TAOJIMIIA YCIIOBHBIX BEPOSITHOCTE. DTa TabJmila COACPKUT 3HAUCHHUE
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YCJIOBHOM BEPOSITHOCTH TSI KAXKIOTO 3HAYCHUS y3JIa U KaXKI0r0 COYCTAHMSI 3HAUYCHUI B €0 POAMTEIBLCKUX Y3JI1ax.
KpOMC TOro, AJId KaXA0T'0 3HAYCHUS 3aIlIUCH U KAXA0T'0 COUCTAHUA 3Ha‘ICHI/H71 B pO,Z[I/ITCIH)CKI/IX y3nax HpI/IBOI[I/ITCSI
HaO0JIIOJaeMOe YUCJIIO 3aIKCeii.

MapameTpbl Mogenu H6ailecoBCKOM ceTu

Ha BKJIaJIKC HapaMCprI cJienka 0aiecoBCKOI ceTh 3aJar0TCs OIIIUHU MO,E[I/I(I)I/II.II/IpOBaHI/IH HOCTpOCHHOﬁ MOJCJIN.
Har{pI/IMep, MOJHO HUCIIOJIb30BATDH Y3€J1 OaliecoBCKOI ceTn JJI MOCTPOCHU S HECKOJIBKUX PA3JIMIHBIX MoaeJiei npu
OJHHUX M TEX K€ NAHHBIX U MapaMeETpax, a 3aTEM IIOCMOTPETh, KdK MMOBJIUACT HA PE3YyJIbTAThI MO,E[I/I(bI/IKaI.lI/Iﬂ
HaACTpPOCK HaA 3TOU BKJIAJIKE B Pa3JIMIHBIX MOJEIIAX.

HpnMeqaﬂue: DTa BKJaJKa JOCTYIIHA TOJIBKO IOCJIE J100aBJICHHUS CJIENIKA MOJICJIM B MIOTOK.

BbruncauTh NpocThie ONEHKH CKJIOHHOCTH. [17151 Moeieii ¢ (pJlaroBbIM MMOJIeM Ha3HauYeHUsI (KOTOPOE BO3BpAIIACT
npeackaszanue Jla wm HeT) MoXHO 3aTpeOOBaTh OIIEHKY CKJIOHHOCTH, KOTOpasi 0003HaYaeT MpaBIoInoqoome
[IPaBUJILHOTO BBIXOIHOTO 3HAYEHHS, 3aJaHHOTO IS II0JIs Ha3HAYEHHUs. DTO JIONOJIHEHHE K IPYTHM IIPEICKa3aHHBIM
1 JIOBEPHUTEJILHBIM 3HAYEHUSIM, KOTOPBIE MOKHO CTEHEPHPOBATH IIPH CKOPHHTE.

BbI4nc/IMTh CKOPPEKTHPOBAHHDBIE OLEHKH CKJIOHHOCTH. [TpOCTbIe OIIEHKH CKJIOHHOCTH OCHOBBIBAFOTCS TOJIBKO Ha
JAHHBIX O6y‘{CHI/I$I 1 MOTYT BBITJIAACTD YPE3IMEPHO ONTUMUCTUICCKUMMU U3-3a TCHACHIIUU MHOTUX Mogleneﬁ
4pEe3MEPHO TOYHO HOJTOHITh 3TU JIAHHBIE O] MO/IesIb. KOPPEeKTUPOBKa CKIIOHHOCTEI HAlpaBJieHa Ha
KOMIICHCAIIUKO 3TOI'O Sd)(I)CKTa IIYTEM HNPOBEPKU BBINIOJIHCHUSA MOJICJIN HA UCIILITATECJIbHOM U MPOBEPOUYHOM
pasnenax. st 9Toi onumu TpedyeTcs, YTOObI 1oJIie pas/iesieHus ObLIIO ONPEAEJICHO B IOTOKE U CKOPPEKTUPOBAHHBIE
OIICHKH CKJIOHHOCTH OBbLIM BKJIFOUCHBI Ha Y3JIe MOJCJIMPOBAHUS JJO TEHEPUPOBAHHS MOJICIIH.

Jlo6aBUTH BCe BEPOSATHOCTH 3a/1a€T, TOOABIITFOTCS JIA BEPOSTHOCTH JIJTSL KAXKIOU KATETOPUH BBIXOTHOTO MOJIS K
KaXX1oif 3ammcy, oopadaTeiBaemoii y3iom. Ecim aTa omus He BeIOpaHa, 100ABIISIETCS TOJIBKO BEPOSTHOCTH
NIPEeICKA3aHHON KATETOPUU.

CocTosIHUE IO YMOTYAHUIO 3TOr0 HEPEKJIFOYATEIS OIPEIEIIsIeTCs] COOTBETCTBYIOLIUM MEPEKIIOYaTesIEM Ha BKJIAIKE
JIONOJHATEILHO Y3J1a MOAeMpoBanus. JIoNoTHUTE IbHYIO HHPOPMAIIMIO CMOTPHTE B pasese|“[onoHuTe bHbId
lorun y31a GaiiecoBckoit cetu” Ha cTp. 126

I'enepupoBath SQL 115 3T0i Moaen Kora ucnosb3yroTes JaHHbIE, XpaHsIecs B 6a3e TaHHbIX, Ko SQL MoxHO
nepenaBaTh 0OpaTHO B 0a3y JAHHBIX JIJIS BBIMOJHEHHS, YTO OOECIeYMBAET BBICOKYIO MPOU3BOIUTEILHOCT MHOTUX
OIEepaALUN.

Bribepute oHy 13 CICAYIOMNX OMIUI U yKa3aHUs, KaK BBIIOJHAeTCS reHepupoBanue SQL.

* Tlo ymoyanuio: BoIno/HATH OLEHKY NPH NOMOILIHM a/JanTepa CKOPHHra cepBepa, ecJil OH YCTAHOBJIEH; B MPOTHBHOM
ciay4ae - B npouecce. [1pu coenuuennu ¢ 6a30ii JaHHBIX C yCTAHOBJICHHBIM a/IaITEPOM CKOpUHTa reHepupyeT SQL
MIPY TIOMOIIIM 3TOT'O afanTepa M CBI3aHHBIX (DYHKINH, 3aTaHHBIX MToJb3oBaTeseM (user defined functions - UDF), n
OIICHMBAET Ballly MOJeJib B 0a3e JaHHbIX. Korma agantep CKOpuHra HeIOCTYIIEH, 3Ta OIIHSI BBINOJIHSET BHIOOPKY
BallluX JaHHBIX U3 0a3bl JaHHBIX Ha3a11 U ux ckopunr B SPSS Modeler.

* Cxopunr BHe 0a3bl JaHHbIX Eciii BbIOpaHa 9Ta OIMIKsI, BHIIOJIHIETCS BHIOOPKA BAIIUX JTAHHBIX U3 0a3bl JAHHBIX
HazaJ u ux ckopuHr B SPSS Modeler.

CBoaKa mogenei 6anecoBCKOM ceTu

Ha Bxiagke CBojka ciienka MOAEJH BBIBOIUTCS HHGOpMAIHs o caMoit Moaesu (Anaau3), 00 UCTIOIb3yeMbIX B Helt
noJsix ([1o.14), 3HAYCHUSIX TAPAMETPOB, UCIOJIB3YEMbIX IPU MOCTpOoeHNH MoJiesH, ([lapameTpsi mocTpoerus) u 00
o0yuennu Monerm (Ceogka o 00yueHur).

[Tpu nmepBoM IpOCMOTpE y3J1a pe3yIbTaThl BKJIaAkin CBOMIKA CBEPHYTHL. UTOOBI YBUACTH HY)KHBIC BAM PE3yJIbTATHI,

pa3BEepHUTE COOTBETCTBYIOIINE UM 3JICMEHTHI IIPU TOMOIITH JIEMEHTa YIIPaBJICHAS PACIIHPEHUEM CJIeBA OT HUAX WJIH
BBIBE/INTE BCE PE3YJIbTATHI, HA)KaB KHONKY Pa3BepHyTh Bce. UTOOBI CKPBITH pe3yIbTATHI MTOCIIE 3ABEPIICHIS UX
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IIPOCMOTPA, UCIOJIb3YITE YIPABJIAIOLINI 2JIEMEHT PACKPBITUS 11 CBOPAYMBAHUS KOHKPETHBIX PE3yJIbTATOB,
KOTOPBIE HYKHO CKPBITh, MJI HAXMHUTE KHOTIKY CBepHYTb BCe, YTOOBI CBEPHYTH BCE PE3YJIHTATHI.

Anamm3. BeiBoutcest uHGopmanust 0 KOHKPETHOW MO/IEIH.
Ioas. Cnucox noJeif, UCNIOJIb3yEMBIX B Ka4€CTBE MOJICH Ha3HAUEHUS U BXOAHBIX MOJIEH IPU NOCTPOSHUH MO/JIEIIH.
ITapameTtpnbl KoMNOHOBKH. COAEPXUT HHPOPMAILIUIO 00 UCIOJIb3yEMBIX IPU MOCTPOSHUN MOJIEJIN TTapaMeTpax.

Caoast napopmanusi no odyueHnIo. BoIBOANUTCS TUI MO/JIEITH, TIOTOK, UCIIOJIb3YEMBbIil JIJIS €€ CO3/IaHus, CO3/1aBILIHIA
ee MoJIb30BATEIh, OTMETKA BPEMEHH [IOCTPOCHHUST MOJIEITH M BPEMs, 3aTPAYCHHOE Ha €€ MOCTPOCHHE.
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naBa 8. HeMpoHHbIE ceTH

Heiiponnas ceTbh criocoOHa aNMpOKCUMUPOBATH IIMPOKHUN INANA30H IPOTHO3HBIX MOIEJIeil P MUHUMAJIbHBIX
TpeOOBaHUSIX K CTPYKTYPE MOJIeJn U AonyIueHnssM. Popma B3anMoCBsI3€il onpeesisieTcs B mpolecce O0yueHusI.
Ecmmm Mexny nepeMeHHOM Ha3HAYEeHUs] U IPEAUKTOPAMU IPUMEHUMA JIMHENHHAs B3aMMOCBSI3b, PE3YJIbTAThI
HEUPOHHOH CETU JOJDKHBI XOPOLIO AlIPOKCUMUPOBATH PE3YJIbTAThI MOJIEJM JIMHEHHON perpeccuu. Ecin styyine
MOAXOIUT HeJIMHEHHAsl B3aMOCBSI3b, HEHPOHHAS CeTh OyAeT aBTOMATUYECKH ANMPOKCUMUPOBATD "MPABUIIbHYIO"
CTPYKTYPY MOJEJIN.

O6paTHas CTOPOHA 3TOW THOKOCTH COCTOUT B TOM, YTO HEHPOCETh HEJIETKO MHTEPIPETUPOBATh. Ecii 3a/1a4a B TOM,
4TOOBI OOBSACHUTH MPOIIECC, O0YCIABIMBAIOIINIT B3aNMOCBSI3U MEX/Ty IIEPEMEHHOI HA3HAUCHUS U MIPEIUKTOPAMH,
JIydIre moAo0paTh Ty WM HHYIO TPAAUINOHHYIO CTATUCTHYECKYIO MOAeb. OTHAKO €CIIM HHTEPIPETHPYEMOCTD
MO/ He Ba)KHA, XOPOIIIHE MPEICKA3aHUI MOKHO IOJIYIUTh IPH IOMOIIN HEHPOCETH.

Buldtons  Mossl O Anocttns.

Use predefined roles

@ Use custom field azsignment=

Ei.ellds: .

Sort; |None |5 s Targets*

& preddett hoetat |
& predoefz

‘gﬁ preddefs

e el
Predictors (Inputs)*:
f age A
ed
f employ
@5’ address

income

@ & d - gidebtlinlc” -

PucyHok 30. Bknaaka lNona

TpeooBanusi K nojisiM. Jl0JDKHO OBITH IO KpaiiHeil Mepe OHO MOJie Ha3HAYEHHsI U OJ[HO BXoHOe moJte. [ToJis, mist
KOTOPbIX 3a1aH0 O6a nym Het, urnopupyrorcst. HeT HUKaKUX OrpaHUYeHUI HA TUIT U3MEPEHUI HU JJIS OJIei
HA3HAYCHMS, HU JIJIsl IPEMKTOPOB (BXOAHBIX M10Jiei). []0noHUTEIbHY0 HHDOPMAIINIO CMOTPUTE B pas3/ielie
[“MomesmpoBanue ommmii moseii y3ia” Ha crp. 31|

Moaenb HenpoceTten

HeliponHble ceTu NpeAcTaBIsSIOT OO0 YIPOIIEHHBIE MOAEIN PaOOThI HEPBHON CUCTEMBI KUBBIX OPTAHU3MOB.
BazoBble 0JI0KM HAa3bIBaIOTCS HEHPOHAMH U OOBIYHO CTPYIIUPOBAHEI B CJIOH, KaK IIOKAa3aHO HA CJIEAYIOIIEM PUCYHKE.
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input layer hidden layer output layer

Drug

PucyHok 31. CTpyKTypa HeipoHHoM cetu

Heiiponnasi ceTh MCIOJIL3YET YIPOIICHHYIO MOJIeJIb 00paboTKN HH(pOpMAIUH YeJoBeueckuM Mo3rom. HelipoceTun
paboTtaroT, 06CYUTHIBAS OOJIIIOE KOJMYECTBO CBA3AHHBIX MEX/ly COO0I 00padaThIBAEMBIX JJIEMEHTOB, KOTOPbIE
HPE/ICTABJISIIOT A0CTPAKTHYIO BEPCUIO HEIPOHOB.

O6pabaTsIBaromye 0JIOKH (HEHPOHBI) CIPYNIUPOBAHEI B CJIOU. B TUNMYHON HEHPOCETH €CTh TPU YaCTU: HEHPOHBI
BXO/IHOT'O €JI051 IPEACTABJISIIOT BXOAHBIE MOJIS, €CTh OJMH HJIA HECKOJIbKO CKPBITBIX CJIOEB 1 €CTh BBIXO/IHOI CJIOH,
coJiepXKalluil OINH NJIM HECKOJILKO HEHPOHOB, MPEACTABIISIONINX MOJIs Ha3HaueHUs. KaX/1oMy COeTMHEHUIO MEX Ty
HelfpoHaMM Ha3HA4YaeTCs Ta MJIM MHAS CHJIA BO3JCHCTBHSI, MJIN Bec. BXOTHBIE JaHHBIE TOCTYIIAIOT B MEPBHIit CIIOM,
JlaJiee 3HaYCHHS PACPOCTPAHSIIOTCS O CJIOSIM OT KaKA0T0 HeffpOHa TAHHOTO CJIOSI B KaXK/Ablil HEHPOH CIIEAYIOIIEro
ci0s. OKOHYATEJIbHBIE PE3yJIbTAT CHUMAETCS C BBIXOIHOTO CJIOSI.

HeiiponHnas ceTb 0Oy4yaeTcs MyTeM MPOCMOTPA 3aMUCEit; I KaXKI0W 3aNiCH HeMpOHHAsI CETh FeHepUPyeT
IpeacKa3aHue U, ey Mpefcka3aHnue HeBepHO, BHOCHUT MONpaBkH B Beca. [Iporiecc moBTOpsAETCs 00JIBIIOE YHCIIO pa3,
Y TOYHOCTD MIPEICKa3aHUI MOCTENEHHO MOBLIIIAETCS, TOKA HEe CpadaThIBACT OJMH U3 KPUTEPUEB OCTAHOBKHU.

BHauase Bce Beca ciryyaifHble 1 OTBETHI HEHPOHHOM CETH HA BXOJIHBIC CHTHAJIBI, CKOPee BCEro, OECCMBICIICHHBI.
Hetiponnyro ceTb 00y4aroT. [IpuMepsl, 1151 KOTOPBIX H3BECTHBI BBIXOTHBIC 3HAUCHIS, MHOTOKPATHO MPEIbSIBIISIOTCS
HEWPOHHOM CeTH, M KaXIbIil pa3 ee OTKJIMK CPAaBHUBACTCS C M3BECTHBIM O0TBeTOM. MHDOpManus oT Takoro
CpaBHEHHS IepeIaeTcs Ha3a B HEHPOHHYIO CeTh, IIOCTENICHHO M3MeHss Beca. [1o Mepe oOyueHms HepoHHAS CETh
HAYMHACT BBIIABATh OTBETHI, KOTOPHIE BCE TOYHEE BOCIPOU3BOIIT U3BECTHBIE OTBETHI. [locie 00yueHns HeHPOHHYEO
CeTh MPUMEHSIOT K OyayIiM HAOJIIOACHUSIM, 151 KOTOPBIX UCXO/T HEU3BECTEH.

Ucnonb3oBaHue HEﬁpOHHbIX ceTel COBMECTHO C YHacneanoBaHHbIMU
MOTOKaMu

B Bepcum 14 IBM SPSS Modeler nmosiBujIcst HOBBIN y3€J1 HEHPOHHON CETH, IO ICPKUBAFOIINI TEXHOJIOTUU OYCTUHTA
7 O9TTHHTA W ONTHMH3AIIIO OUYeHb OOJIBIINX HAOOPOB MaHHBIX. CyIIEeCTBYIOIINE TOTOKH, COIEPIKAIITIE CTaPBIT
y3eJ1, TO-TIPeKHEMY CMOTYT CTPOUTH U OLICHUBATH MOJIENIN B 3TOM BBIycke. Ho Takas mogaepxka OyneT yaajieHa B
OyIyIIMX BBIMYCKAX U PEKOMEHIYETCSl OTHBIHE UCIOJIb30BATh HOBYIO BEPCHIO.

Haunnas ¢ Bepcuu 13 1moJisi ¢ HEU3BECTHBIMU 3HAYCHUSIMU (TO €CTh 3HAYSHUSIMU, KOTOPBIE HE BCTPEUYAJIUCH B
00y4YaroIIMX JAHHBIX) OOJIbIIE HE MPUPABHUBAIOTCS aBTOMATHYECKU K MIPOIMYIIIEHHBIM 3HAYEHUSIM, a OLIEHUBAIOTCS
kax 3Hauenus $null$. Takum o6pa3oM, ecim HYKHO OLEHMBATH MOJIS C HEU3BECTHLIMU 3HAYEHUAMM KaK HEMYCTHIE,
HCIIOJIB3YS cTapyro (10 Bepcuu 13) Mozes HeipoHHOI ceTH B Bepcuu 13 1 HOBee, ClIeyeT MOMETUTh HEU3BECTHBIC
3HAYCHUS KaK MIPOMYIIICHHBIC 3HAYCHNUS (HAIPUMEp, IPH MOMOITH y3Ja Twi).
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OO6paTuTe BHIMaHHE HA TO, YTO PaJ COBMECTHMOCTH YHACICAOBAHHBIC TOTOKH, KOTOPBIE €IIIe COIEPKAT CTAPBIH
y3eJ1, MOTYT MO-NIPEKHEMY UCIOIL30BATh MYHKT Orpanuuuts pazmep navopa w3 Mento nerpymentsl > CBoiicTBa
noToka > Ommuu; 3Ta OMIKUs MPUMEHUMA TOJIBKO K ceTsM KooHeHa u y3/1aM k-CpeHUX Ha4YMHas ¢ Bepcuu 14.

LleneBble noKkasaTtenu

| Fields :| Builed OpﬁonS], Madel Options | Annotations |

Select an item:

Ohjectives What do you want to do?

Easzics ® Build nes model

Stopping Rul
CRRIng ves Continue training existing model

Ensembles

: ) I
EEREEd YWhat is wour main objective?

@ Create & standard model
Enhance maodel accuracy (hoosting)
Enhance model stabilty (baging)

Optitnize for very large detasets (reguires Server)

Description

Cregtes a single, standard model to explain relationships between fields,
Standard models are easier to interpret and can be faster to score than
hoosted, bagged, or large dataset ensembles. & standard model is always
uzed for multiple targets.

PucyHok 32. Lenesbie napametpsi

Yro BBI XOTHTE CAEJIATH?
* TlocTpouTh HOBYIO MOEJIb. [IOCTPOUTH COBEPIIICHHO HOBYFO MOICJIb. DTO OOBIYHAS ONEpALUs Y3JIa.

e Tlponomxurh o0yuenne cymectBymomieil Moaean. OO0yUeHre MPo0JKACTCS C MOCIIEAHEN MO/IeJIbIO, YCIICIITHO
CTeHEPUPOBAHHOM Y3JI0M. DTO J1aeT BO3MOXHOCTh CKOPPEKTUPOBATH HJIM OOHOBUTD CYIIECTBYIOIITYIO MOJIEIb Oe3
HEOOXOMMOCTH 00paIaThCsl K UICXOTHBIM TAHHBIM, YTO MOJXET BBITIOJIHIATLCS 3HAUATEJILHO OBICTpEe, TaK KakK B
MMOTOK BBOASTCS TOJIbKO HOBBIE UM OOHOBJIEHHBIE 3anucu. MTHpopManus mo npeaplayiieii MOJIETIN COXPaHSIeTCs
BMECTE C Y3JIOM MOJICJIMPOBAHUSI, YTO MO3BOJISET UCMOJIL30BATh 9TOT BAPUAHT, JaXe €CJIM MPeIbI Ay nugget
MOJEeJIM HEIOCTYIIEH B NoToke uim [Tamutpe Moenei.

Ilpumeuanue: Korma sTOT BapuaHT AOCTYIICH, BCE OCTAJIBHBIEC YIIPABIIAOIINE 3JIEMEHTHI Ha BKJIaakax [Tos n
[TapaMeTpbl KOHCTPYKITH OJIOKUPYFOTCSI.

KaxoBa Bama riasHas nejib? Boeibepure moaxo IsIyro neb.

e Co31aTh CTAaHAAPTHYIO MO/IeJIb. JJaHHBINA METOJI CTPOUT SANHUYHYIO MOAEJIb IS IPEACKa3aHus LeJIeBOI
HepEeMEeHHOM, MCIOJIb3Y s IPeIUKTOPLL. BooO1e roBopst, craHIapTHBIE MOJEIIH JIerde IIOAJAI0TCS HHTEPIPEeTALN
U MOTYT TPeOOBATh MEHbBIIIE BPEMEHHU NP CKOPHUHTE, YeM IOCTPOCHHbBIE C TPUMEHEHHEM OyCTUHTa, OATTHHTa UIIN
aHcaMOJieil 60bIINX HAOOPOB JAHHBIX.

IMpnmeuanne: YToOBI HCIOJIL30BATH ITY OIIUIO JIJIS1 PACIICIIIICHHBIX MOJIEJIell COBMECTHO ¢ omiueii [IpogoknTh
o0yveHne cyniecTBYIOMIeil MoIe/ i, HeOOXOIMMO HaJImuue coequaeHus ¢ Analytic Server.

* TloBbICHTH TOYHOCTH MoesH (OycTHHI). [JaHHBI METO/ CTPOUT MOJEJIb AHCAMOJIs1, UCIOJIB3Ysl OYCTHHT,
KOTOPBI TEHEPUPYET MOCJICIOBATEIILHOCTh MOJICJICH [JIs1 MTOJIyUYeHMsI 00Jiee TOYHBIX Ipecka3anuil. AHncaMO.Ju
MOTYT 3aHSITh OOJIbIIIE BPEMEHU JIJISL UX MOCTPOCHUS U CKOPUHTA, YeM CTaHAapTHAS MOJICJIb.

['naBa 8. Heitponusle cetn 133



BycTunr renepupyet nociie/1oBaTeIbHOCTb "KOMIIOHEHTHBIX MOJIEJIeH", Kax/1as U3 KOTOPBIX CTPOUTCS IO 1eJIOMY
HaOopy MaHHbIX. [Ipexae 4eM CTPOUTH KaX/IyIo MOCIe0BATEIbHYI0O KOMIIOHEHTHYIO MOJIEJIb, 3aMUCH
B3BCHIMBAKOTCA HAa OCHOBE OCTATKOB JIA HpC,ZlIJ.ICCTByI—OH.lCﬁ KOMITOHEHTHOM MOaeJIn. Ha6ﬂ}O,E[CHI/I$[M C
OOJILIIUMM OCTATKAMU IPUIAIOTCS OTHOCUTEJILHO OOJIBIIINE Beca MPELEJCHTOB, C TEM YTOOBI ClieAyroIas
KOMIIOHEHTHAsI MOJIEJIb ObLiIa CKOHLIEHTPUPOBAHA HA TOM, YTOOBI XOPOIIO MPeICKa3bIBATh TaKKe 3anucu. Bmecte
Takye KOMIIOHEHTHBIC MOEII 00pa3yroT MOJIeIb aHCaMOJIsl. Mo1es1h aHCaMOJIsI BBITIOJTHSIET CKOPUHT HOBBIX
3amucei, MoJib3ysch MPaBUJIOM O0bEAMHEHUS; JOCTYIHbIE TPABHIIIA 3aBUCST OT THUIIA U3MEPEHMIA LeJIeBO
TIEPEMEHHOM.

* TloBbicHTb CTAOWILHOCTHL MOesH (03rruHr). JlaHHBIM METO CTPOUT MOJEIb AaHCAMOJISI, UCIOJIb3Ys OITTHHT
(OyTcTpen-arperupoBaHue), KOTOPbI FreHepUPYeT MHOKECTBEHHbIE MOJIEIIN JIs1 MOJTyYeHHs O0Jiee HaIeKHBIX
npejackazanuii. AHCAMOJIM MOTYT 3aHSTh OOJIbIIIE BPEMEHH JUJTS UX OCTPOSHUS U CKOPHMHTA, YeM CTaHapTHas
MOJICJTb.

Byrcrpen-arperupoBanue (63rruHT) OPMUPYET PEIVIMKU 00y4aroLIero Habopa TaHHBIX IIyTeM BbIOOpa C
BO3BpallleHHEM U3 UCXOAHOro Habopa NaHHBIX. B pe3yiabTate co3garoTcs OyTCTpen-BbIOOPKU UCXOAHOIO Habopa
JTAHHBIX PABHOTO 00BbeMa. 3aTeM I10 KaX 0! permke GopMupyeTcs "KOMIIOHEHTHAsI Moiesh". BMecTe Takue
KOMITOHEHTHBIE MOJIeN I 00pa3yroT MOEIb aHCaMOJIs1. MoiesTh aHCaMOJIs BHIIOJIHSICT CKOPUHT HOBBIX 3aIlHCeH,
MOJIB3YSICh MPABUIIOM OOBETMHEHNUST; JOCTYITHBIE TPABUJIA 3aBUCAT OT THIA H3MEPEHUIl IIeIeBOi MepeMeHHOM!.

* Co3aaTb MoJeb /151 04eHb 00IbINX HA00PoB JaHHBIX (TpeOdyeT cepsep IBM SPSS Modeler). [lanublit MmeTOR
CTPOHT MOJIEJIb aHCAMOJIS MyTEM pacIIeNIeHNs] HAbopa JTaHHBIX HA OT/IeJIbHbIE OJIOKU JaHHBIX. BeiOepuTe 3TOT
BApHAHT, €CJIU Balll HAOOP AAHHBIX CIIMIIKOM BEJIMK JJIsl HOCTPOCHHUS MOJIeTICi IePEUMCIICHHBIX BBILLE, MIIH JIJIS
MHKPEMEHTHOT O IIOCTPOCHUS MO/Ie) M. [IaHHBII BApHAHT MOXET OTPeOOBATh MEHBIIIE BPEMEHH [IJIs IOCTPOCHUS,

HO 0OJIbIIIE BPEMEHH JIUTsi CKOPHMHTA, YeM CTaHIapTHAS MOJIejIb. [{J1s 3TOM onuu TpedyeTCst COSMHEHHE C CEPBEP
IBM SPSS Modeler .

Ecim nosielt Ha3HaUEHUS! HECKOJIBKO, 3TOT METO/] CO3J]a€T TOJIbKO CTAaHAAPTHYIO MOJEIIb, HE3aBUCUMO OT
BBIOPAHHOM LIEJIH.

OcHoBHble NapameTpbl

| | g i | |
| Figldis || Build Option= || model Options | Annotations: |

Select an tem:

Ohjectives

B | Meural netvwork model.  |Multilayer Perceptron (MLP) v 1

: Hiclden Layers
Stopping Rules
@ Automatically compute number of units
Ensembles

Advanced © Customize number of units

I

1)

PucyHok 33. OcHoBHbIe napameTphbl

Moenanb neiiponHoii ceTu. Tun MoIesn onpeaessieT Cnocod COeIMHEHMSI MPEANKTOPOB C MOJIIMU HA3HAUEHUS Yepe3
OJMH WJIM HECKOJIBKO CKPBITBIX CJI0€B HEHPOHHOI ceTu. IVIHoroc.1oiinblil nepuentpod (MLP) co3naeT BO3MOXHOCTD
6oJiee CII0KHBIX B3AaUMOCBSI3€i, BO3MOXHO, IEHOH OOJIBIIINX 3aTPaT BpeMEH! Ha 00yueHue U OlleHKY. Paananbuas
0a3ucnas ¢pyuxuus (RBF) no cpaBuenuto ¢ MLP MoxeT OTJIMYATbCSI MEHBIIMMU 3aTpaTaMi BpeMeHHN Ha OOyYeHHue 1
OIICHKY, BO3MOXHO, ICHO! MEHBIIIEI MOIIIHOCTH MPEICKa3aHHUS.

134  vam mozesposanust IBM SPSS Modeler 17



CxpbiThie cion. CKpBIThIE CJIOM HEHPOHHOU CeTH CoAepKaT HeHaOrogaeMble oOpabdaTeiBaroue 010K (HEHPOHBI).

3HavyeHne KaXXJ0T0 CKPBITOTO HEHPOHA - 3TO HEKOTOopas (GYHKIUS NPeIUKTOPOB; TOUHAs hopma 3TOH HYHKITUH

YACTHUYHO 3aBUCHUT OT THUIIA ceTU. MHOTIOCJIOMHBIN NEpUEHTPOH MOXET UMETH OJJMH UJIM ABA CKPBITHIX YPOBH:; CETh

paauagbHOM 6a3ucHON (DYyHKIIUE MOKET UMETh OJIUH CKPBITHIN CJIOi1.

* ABTOMATHYECKH MOJACYHTATDH YHCJIO HEHPOHOB. DTa ONIHS CTPOUT CETh C OJHUM CKPBITBHIM CJIOEM U BBIYHCIISET
"Hausyuniee" YMcJI0 HEHPOHOB B CKPBITOM CJIOE.

* 3agaTh 4KCJI0 HEHPOHOB. DTa ONIUS JAeT BO3MOXKXHOCTD 3aJaTh YACJIO HEHPOHOB B KaXKIOM CKPBITOM CJIOE.
[TepBbIit CKPBITHI CITOH TOJDKEH COMIEPKATh KaK MIUHIMYM OJIMH HEHpOH. [{JI1 BTOPOTO CKPBITOTO CJIOS MOKHO
3a71aTh 0 HeHpOHOB, OyIeT ABTOMATHYECKH IIOCTPOEH MHOTOCJIONHBIH MEPIENTPOH C OTHUM CKPBITBHIM CIIOEM.

Ilpumeuanue: Het cMbICiIa 3a1aBaTh YUCIIO HEIPOHOB, MPEBHIIIAIOIIEE YUCIO HEMPEPBIBHBIX MIPEIUKTOPOB TLTFOC
CYMMAapHOE YHCJIO KATErOpuil BO BCEX KaTErOPUAIbHBIX IPEANKTOPaxX ((IaroBhIX, HOMUHAIBHBIX, TIOPSIKOBBIX).

lNMpaBuna octaHOBKU

Fietds | Bulld Options | odel Options | Annotations.

Select an tem:

Ohjectives

Basics ':i_‘ Stopping rules are available for the Multilayer Perceptron mocel

o and apply to training the standard model (or component models if
|Stopping Rules | enzembles are in effect). Other stopping rules apply.
Ensembles @ Use maximum training time (per component model)

; . [<]
Advanced IS ﬂ

|:| Customize number of maximum training cycles

|—_} Use minimum accuracy

b

PucyHok 34. HacTtpovika npaBui 0CTaHOBKU

D10 mpaBuia, KOTOPBIE ONPENIEIINIOT, KOT/1a OCTAHABJINBATE OOyUYeHHE HeHPOCeTe MHOTOCIIOMHOTO EePIENTPOHA;
[IPH UCMIOJIb30BAHUHU aJITOPUTMA pauasibHOM 0a30BOM (PYHKIMK 3TH HapaMeTpbl UTHOPUPYyroTcs. O0yucHue
MPOAOJIKAETCS] KAK MUHMMYM OJUH LIUKJI IPOXOXKICHUS TAHHBIX, a4 3aT€M MOXET OCTAHOBUTbLCS COTJIACHO
ONMCAHHBIM HIXKE KPUTEPUSIM.

Hcnosb30BaTh MakCHMAaJIbHOE BpeMsi 00y4eHusi (K101 Mo/1eJii KOMIOHEHTOB). OnpeessieT, Hy>)KHO JId 3a/1aTh
MaKCHMaJIbHOE BpeMs BHIOJIHEHNUS aJITOPITMa B MUHYTaX. 3agaiiTe MOJIOXHUTEIbHOE 3HaYeHne. [1pn mocTpoeHnn
MHOYXECTBEHHON MOJEIN 3TO BpeMsl 0OyUSHNUS MPEAOCTABIISCTCS KX AOMY KOMIIOHEHTY aHCAMOJIST MOEIIeH.
OOpaTuTe BHUMAaHKE HAa TO, YTO 0OYUYEHUE MOXKET HECKOJIbKO BBIMTH 3a 3aJJAHHOE OTPAHUYECHUE BPEMEHH, YTOOBI
3aBCPIIUTH TCKyHII/If;I U KJI.

3a1aTh MaKCHMAJIBLHOE YHCJIO HUKJIOB 00y4eHnsl. MakcuMaJibHO JTOIyCTUMOE YUCJIO IIUKJIOB 00yueHus. Ecim
MaKCHMAaJIbHOE KOJIMYECTBO IIMKJIOB IPEBBIIICHO, IIPOIECC 00YUCHHsI OCTAaHABIIMBACTCS. 3a1aiiTe 1eJI0e YHUCIIO
6oJIbIIIce HYJIS.

HUcnoan3oBaTh MHHHMAJIbHYI0 TOYHOCTbD. HpI/I MMOMOIIY 3TON ONIIUA MOYKHO npoaoJjrKaTb O6y‘IGHI/I€ J0 TOCTUXXCHU A

3aJJaHHOW TOYHOCTH. DTOT'0 MOXET M He MPON30UTH, HO BBl CMOXKETE IpepBaTh 00yUeHNE B JIFOOO MOMEHT U
COXPAHHUTH CETh B COCTOSIHMM HAUBBICIIEH TOYHOCTH, JOCTUTHYTON K 3TOMY MOMEHTY.
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Kpowme Toro, anroputm oOydeHNsI OCTAHOBUTCS, €CJIM OT IUKJIA K IIUKJIY IEPECTaHeT CHIKATHCS OIINOKa,
U3MEpEeHHAs TI0 HaOOpy [JIS MPEeIOTBPAIIECHHS CBEpXOOYUSHHMSI, €CIIM OTHOCUTEIbHOE N3MEHEHNE OITNOKN O0yUeHMS
CTaHeT CJIUIIKOM MaJIO UJIM OTHOIIIEHUE TEeKYIel OIMOKN 0OyueHHs CTAaHET MaJIo IO CPaBHEHUIO C HAYaJIbHOU
OIIMOKOI.

AHcamb6nu

Annotations

'_ﬁ .
Fields || Bulld Cpions | hode| Options | Annatations
A

-
Select an item:

Ohjectives * : : : ;
v ' Thesze settings determine the behavior of ensembling that occurs
Basics = when hoosting, bagging, or very large datasets are requested in
COhjectives.
Stopping Rules Options that do not apply are ignored.
|Ensembles

rBagging and Yery Large Datasets -
Achvanced

Detault combining rule for categorical targets: |\."c|ting b 2 |
Default combining rule for continuous targets: |Mean r |
Eoosting and Bagging

umber of component models for boosting andfor bagging: m

PucyHok 35. lMNapameTpel aHcambrnei

JlaHHBIE TapaMeTPHI ONPEIEIISIOT MOBEICHIE aHCaMOJIsl, KOTOPOE UMEEeT MECTO, Korja Ha BkJaake Llemm
3ampammnBaeTcsi O3ITHHT, OYCTHHT WM OYeHb OOJIbIIE HAaOOPHI MaHHBIX. [lapaMeTphl, KOTOPBIE HE TPUMEHSFOTCS K
BBEIOPAHHOI IIeJIH, HITHOPHUPYFOTCS.

Barrunr u ovens GoJibiMe HA0OPBI JAHHBIX. DTO MPABUIIO, KOTOPOE MPUMEHSETCS TPH CKOPHUHTE aHCAMOJIsI, YTOOBI
00BEAMHNTD MPECKA3aHHbIC 3HAUCHNUS 151 0A30BBIX MOJIEJICH C IeJIbI0 BBIYMCIICHUS 3HAYSHUI CKOPHUHTA IS
aHcamOJIs.

* IIpunsTOE MO YMOTYAHHIO NPABHJIO 00beIMHEHHS /151 KATeropHaIbHbIX MoJiell HasHavenus. [Ipeacka3aHnble
3HAYCHMS JIJI aHCAMOJIS B CIIydae KaTerOpUaJIbHBIX [IEJIEBBIX IIEPEMEHHBIX MOXHO OOBEANHUTH, NCTIOJIB3YS
roJIOCOBaHUE, HAMOOJIBIITYIO BEPOSTHOCTD MJIM HAUOOJIBIIIYIO CPEHIOI BEpOSITHOCTh. I'0/10cOBanKe 03BOJIIET
BBIOPATH KaTEroputo, KOTopas HanboJiee 4acTo UMeeT HAaNOOJIBIIYIO BEPOSITHOCTh B 0A30BBIX MOJIEIIAX.
Hau6o.1b1mas BepoTHOCTB 103BOJISIET BEIOPATH KATETOPUIO, KOTOPas UMEeT HauOOJIbIIYIO BEPOSITHOCTh CPeAn
Bcex 0a30BbIX Moaesieil. HanboJbmas cpe/inss BepOATHOCTD I103BOJISIET BEIOPATH KATErOpUI0, KOTOpas UMeeT
HanOOJIBIIYIO BEPOSITHOCTD IIPH YCPEHEHUU BEPOSITHOCTEH KaTeropyii 1o 0230BBIM MOEIISIM.

° HpmmToe 10 YMOJIYAHHIO IIPABUJIO Oﬁ'be)ll/lﬂeﬂl/lﬂ JJIA HENMPEPBIBHBIX HEJIEBBIX NoJIeH. Hpeucxa3aHH1,1e 3HAUYCHU A
JJIs1 ancamMOJ1s B CJIy4ac€ HENPCPBIBHBIX IEJICBLIX noJiei MOTyT OBITh BBLIYUCJICHEI C UCIOJIb30BAHUEM CpCaHEr O
3HA4YCHUS UJIM MCIUAHBI ITPEICKA3aHHbBIX 3HAYEHUH JJIs 0a30BbBIX MoOJeJIeH.

O6paTI/ITC BHHUMAHHUEC HA TO, YTO €CJIM IICJIb COCTOUT B IMOBBIIICHUHN TOYHOCTHU MOJICIIA, BbI60p ImpaBuJIa O6'I>€Z[I/IHCHI/IH
HUTHOPUPYCTCH. HpI/I 6YCTI/IHI‘€ BCEraa MCIOJIb3YyETCA B3BCIICHHOC PCIIICHUC OOJIBIITUHCTBOM T'OJIOCOB JJIs1 CKOpHUHTa
KaTEropuaJIbHbIX OEJICBBIX MOJIEW W B3BEILIICHHAS MenaHa 111 CKOpPHUHTI'a HENPEPBIBHBIX HNEJICBBIX MOJIEH.

Bycrtunr u 63rrunr. 3agaiiTe 4ncio 6a30BBIX MOJIEIEH 11 TOCTPOCHHS, KOT/AA IEJIbIO SIBIISETCS HOBBIIIICHUE

TOYHOCTH UJIM CTAOUJILHOCTH; 111 O3TTHHTA 3TO YUCIIO OYTCTPen-BbI00POK. OHO TODKHO OBITH MOJIOKUTEIbHBIM
LEJIBIM.
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JlononHuTenbHbIe onuuun

| Fields | Build Options || Model Options | &nnatations |

Select an item:

Ohjectives

Basics ﬁ* Mewral Metwork modeling internally separates records into a model
huilding =et and an overfit prevertion set. Specify a percentage of

Stopping Rules records for the overfit prevertion set.

Enzembles Creerfit prevention set (%) ﬂ

Advanced

[+ Feplicate Results

Generate

Random seed 229176225

Mizsing values in predictors:
@ Delete listuvise
D) Impute missing values

PucyHok 36. [JononHutesnbHbie napametpsbl

JomoHITEIbHBIE TapaMeTPBI BKIIFOUAIOT T TApaMETPhI, KOTOPBIEe OBIJIO ObI HEECTECTBEHHO OTHECTH K OJTHOM M3
OCTaJIbHBIX TPYIII TAaPAMETPOB.

MHoKecTBO NpeI0TBpalIeHns cBepxodyyenusi . [10 MeTO1y HEHPOHHOI CETH 3aIMCH BHYTPEHHE Pa3Ie/IatoTCs Ha
HA0OP U151 MOCTPOCHUSI MOJICIIM U HAOOP ISt IPEAOTBPAIICHUS CBEPXOOYUCHHUSI - HE3aBUCUMBII HaOOP 3amuceit
JAHHBIX IJI OTCJIC)KUBAHUSL OLHI/I6OK B X0¢€ O6y‘{eHI/I$[, '-ITO6I)I HE JONMYCTUTH yU€Ta B MOACIIN CJ'[y‘{ElﬁHbIX U3MEHEHU I
JIaHHBIX. 3aaliTe MPOUEHT 3anuceil. 3HaueHue no ymoJaanuto - 30.

BocnpoussecTu pe3yabTaThl. 3ajaHAE CTAPTOBOIO YUCIIA TeHepaToOpa ICEBIOCTYYAHBIX YHCETT MTO3BOJIIET
BOCIPOM3BECTH Pe3yJIbTAThI. 3a/1aiiTe MMeJloe YMCIIO WM IeIKHUTE 1o I'enepupoBaTh, YTOOBI CTEHEPUPOBATD
NICeBOCTydaiiHOE IeJI0e YHCITO B Auana3one Mexay |1 n 2147483647 skarounteabHO. [1o yMoT4aHUIO IS
BOCIPOM3BOJIMMOCTH aHAJIN30B HCIOJIB3YETCS CTapTOBOE Uncio 229176228.

IIponymennsie 3Ha4YeHHs1 B MPeAUKTOPaX. 3a1aeT, Kak 00padaThIBAThH MPOMYIECHHBIC 3HAUCHUS. Y AAIAThH LeJMKOM
3HAYUT OTCTPAHATH 3AMUCH C IPOIMYIIEHHBIMH 3HAYEHUSIMU NIPEIUKTOPOB OT YUaCTHUS B IOCTPOSHUH MO/IEIIN.
3anoJHATHL NponyINeHHbIe 3HAYCHHs] 3HAYUT 3AaMEHUTH IPOMYIIEHHbIC 3HAYCHUSI B IPEIUKTOPAX U UCIIOJIb30BATh
COOTBETCTBYIOIIIUE 3alKCH B aHAJIM3€e. B HempephIBHBIE MOJIS TOJACTABJIAETCS CPEIHEE MUHIMAJIBHOTO 1
MaKCUMAaJILHOT'O Cpe/i HaOJIFOJaBIINXCS 3HAUCHUI; B KaTEropuasIbHbIE TOJIS TOJICTABIISIETCS] KaTeropusi, KOTopast
BCTpevajiach yarie Bcero. O0paTuTe BHUMAaHNE HAa TO, YTO 3aMUCHU C MIPOITYIIEHHBIMY 3HAYEHUSIMH B JIFOOBIX IPYTHX
OJISIX, 3aJaHHBIX Ha BKJaake [1oJis, Bcerja oTCTpaHsIIoOTCsl OT Y4acTHs B HOCTPOSHUH MOJIEIIH.
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Onuuumn moaenu

Fiekds | Buld Opions | Model Ortions | annatations

Model Name: @) Automatic © Custom

-Make Lxvailable for Scoring

-'. i ¥ Predicted value and confidence are alvways available for scoring.
N

Confidence is based on:
@ The probahility of the predicted value
The increase in probabilty from the next most lkely value

;_:ﬂ Predicted probakility for categorical targets

Maximum categories to save:

m Propensity scores for flag targets

PucyHok 37. Bknaaka Onuwv mozaenu

Nmst mogesm. ViMst MOJ1eJ I MOXKHO CTCHEPUPOBATH ABTOMATHYCCKH Ha OCHOBE IIEJICBBIX MOJICH MJTH 3a1aTh
CaMOCTOSITEJIbHO. ABTOMATUYECKH [CHEPUPYEMOE UMSI SIBJIICTCSI UMEHEM IIeJICBOTO 1moJisl. Eciu mosteit Ha3HauYeHuUsI
HECKOJIbKO, IMEHEM MO/ICJIN CJIY>KUT YIOPSIOUCHHBIM CIIUCOK UMEH MOJIeH uepe3 3HaK KOHbIOHKIMU. Hampumep,
©CJIM ITOJIS1 Ha3HAUYCHUS - 170.1¢e] moael moae3, TO UM MO - rmoiel & moae2 & moae3.

CnenaTh JOCTYNHBIM I CKOpHHTa. [1py OlleHKe MOJIe/ I HYKHO CTeHEPHPOBATH JICMECHTHI, BEIOPAHHBIC B ITOI
rpymre. [Tpenckazannoe 3HaUeHME (71 BCeX IOJIeH HA3HAYCHUS) U JOCTOBEPHOCTH ([T KATETOPUAIbHBIX MOJIeH
HA3HAYCHNUS) BBIYHACIITIOTCS IPH OIIEHKE BCET1a. BRIUMCIIeHHBIN TOKa3aTelb JOBEPHS MOKET OBITh OCHOBAH Ha
BEPOSITHOCTH TPEICKa3aHHOTO 3HAYCHIS (HAUBBICIIAS IPeCKa3aHHAS BEPOSITHOCTD) MJIM HA PA3HUIIE MEXTY
HAMBBICIIEH MPeICKa3aHHOW BEPOSTHOCTHIO U BTOPHIM I10 BEJIMYMHE 3HAUCHUEM TPEICKa3aHHOW BEPOSITHOCTH.

* Tlpeacka3aHHyIO BePOSTHOCTH ISl KATErOpPHAJIbHBIX IieJIeBBIX MOJIeil. ByIyT BEIUHCIICHBI TpeICKa3aHHbIC
BEPOSITHOCTH IS KATETOPHUAIBHBIX TTOJIel Ha3HaYeHUs. JIJ1s1 KaKI0# KaTeropuy co3aaeTcs moJIe.

*  OneHKH CKJIOHHOCTH /Isl )JIaroBbIX moJieil Ha3navennst . [1j1st Mojienieli ¢ py1aroBbIM IOJIEM Ha3HAYEHUs (KOTOpoe
BO3Bpaliaer npejackazanue Jla uim Her) MoxHO 3aTpeO0OBaTh OLEHKY CKJIOHHOCTH, KOTOpas 0003HaYaeT
IIPaBIONOA00HE IPABUIILHOTO BHIXOHOTO 3HAUCHUS, 3a/IaHHOT0 [l OJIsl Ha3HaYeHusl. Mosiesb HaXOauT
IIPOCTBIE OIIEHKH CKJIOHHOCTH; KPOME TOT0, ECJIM ACHCTBYIOT pa30neHusl, MO/IeJIb HAXOAUT CKOPPEKTUPOBAHHbIE
OIIEHKH CKJIOHHOCTH Ha OCHOBE KOHTPOJIbHOTO pa3ieda.
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CsBoaKa anAa moaenu

Model Summary

Target Previously defaulted
Model Multilayer Perceptron
Stopping Rule Used Errar cannat be further decreased
Hidden Layer 1 Neurons 4

Worse Better

76.5%
U‘I’X: 25|% SUI% ?SI% 100%
Accuracy

PucyHok 38. lNpeactasneHne CBoAKa A9 MOAEN HENPOHHbIX ceTei

[Tpencrasnenne CBoAKA TSI MOJIEJIH - 3TO MIPOCTAs HATJIAAHAS CBOJIKA O TOYHOCTH MPEACKA3aHUS NI
KJ1accupuKanu HeHPOHHOI CeTH HA TAHHBIA MOMEHT.

Cgoaxa g MmoJesn. Tabuna conepXuT MoJie Ha3HAYCHU S, TUT 0OYUYeHHOH HEeIPOHHOM ceTH, MPaBUJI0 OCTAHOBKH,
10 KOTOPOMY OCTaHOBHJIOCH OOy4eHHe (BBIBOIUTCS, €CJIM 00Y4aeMOii CeThIO OBLJT MHOTOCJIONHBIH NEPLUENTPOH), U
YHCJIO HEUPOHOB B KAXKIOM CKPBITOM CJIOE CETH.

KauecTBo HeliponHoii ceTu. JlaHHAs 1uarpaMma INOKa3bIBA€T TOYHOCTb OKOHYATEJIbHOM MOJIENH, IPEICTABJICHHYIO B
¢dopme "6outpIre 3HAUUT Jryuie”. 11 KaTeroprasIbHOM 1IeJIeBOI epeMEHHO 9TO MPOCTO MPOLEHT 3anuceii, 1Is
KOTOPBIX IIPEACKa3aHHOE 3HAYECHNE COBNAAET C HAOJIFOIEHHBIM 3HaUeHNEM. [IJIsl HePEPhIBHOM LIEIeBOM
NIEPEMEHHOM 3TO | MUHYC OTHOIIIEHUE CpeTHEN aOCOIOTHON OIMOKY Mpeacka3aHus (CpeaHero abCoOIOTHBIX
3HAYCHHUI Pa3HOCTEH MpeICcKa3aHHBIX U HAOJIOACHHBIX 3HAUCHNN) K TUATa30HY IPeCKa3aHHBIX 3HAUYCHNH (pa3HOCTH
MAaKCHUMAaJIbHOTO 1 MUHUMAJIbHOT'O ITPEICKa3aHHbIX 3HAYCHUIT).

Heckoubko I1eJICBBIX EPEMEHHBIX. Ecnu nosieit HazHaueHust HECKOJIbKO, TO B CTPOKE Ha3nauenne Ta6.]'II/IIlI)I

BBIBOJSATC BCC I1OJIsI HA3HAUYCHUS. TO‘{HOCTL, IIOKa3aHHasA Ha JuarpaMme, - 9TO CpeaHAA TOYHOCTD IO BCEM MOJIAM
HasHA4YCHU.
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BaXHOCTb NpeaAUKTOpPOB

Predictor Importance

Target: Previously defaulted

Years with current_|
employer

Credit card deht in
thousands

Ii

Debt to income_|
ratio {x100)

Vears at current
address

Household income_|
inthousands

Cther ceht in_|
thousands

Age in years|

Level of educatior

OO

0 0z 04 08 08 |

[ears with current emplayer
T | I |

Least Important Most Important

PucyHok 39. NpeacrasneHne BaxxHOCTb npeankTopos

OO6bI1YHO IIpu MOJCJIMPOBAHUU COCPECAOTAUYNBAOT BHUMAHUC HA HanboJIee BaXKHBIX MPECAUKTOpax U UCKJIFOYAIOT UJIA
UTHOPUPYIOT HAMMEHEE BaXXHBIC. 9T0 moMoraeTr CACJIATh AuarpaMma BaXXHOCTU NPEAUKTOPOB, TOKA3bIBAs
OTHOCUTCJIBHYIO BAXXHOCTH KaX/JOTO NPEAUKTOPA ITPU OLUECHKE MOJCIIN. HOCKOJ’Ibe 3HAUYCHUS BAXKHOCTU ABJIAIOTCA
OTHOCUTCIIbHBIMH, CYMMa 3TUX 3HAYEHMH JIJIs1 BCEX IMOKa3aHHBIX NIPpEAUKTOPOB paBHA 1,0 Baxnoctb MEPEMECHHBIX HE
CBA3aHa C TOYHOCTHIO MOJCIIN. Omna JMIIb CBSA3aHA C BAXXHOCTBIO KaXXao0ro npeauKTopa aJjis NpeaACKa3aHus, a HE C

TOYHOCTBIO OTOI'O IPEACKa3aHuUsd.

HeckoJ1bK0 1e/1eBbIX NEepEeMEHHbIX. HpI/I HaJIMYUM HECKOJIBKUX ICJICBBIX NICPEMCHHBIX KaXXAads U3 HUX BBIBOAUTCS HA
OT/JICJIbHOM auarpaMme, NpuieM OTACIIbHBIC HEJIEBBIC IECPEMCHHBIC MOXHO BLI6paTB B B BBIIIAJAFOIIEM CITUCKE

LlesieBasi nepemenHas.
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MpenckasaHHble NPOTMB HaONOAEHHbIX

Predicted by Observed

Target: Total sales

25 Count

@50
@50
@40

O
Q10
Qo

20

Predicted Value

T
0 B 10 15 20 25 30
Total sales

Target: |Total zales

PucyHok 40. MNpeactasnexne lNpeackaszaHHble NpoTUB HabIoAEeHHbIX

JIJ11 HenpepBIBHBIX 1IEJIEBBIX IEPEMEHHBIX, BBIBOJUTCS IUArpaMMa PACCESTHUS ¢ MHTEPBAJIAMHU [JIS IPEICKA3aHHBIX
3HAYCHHH 110 BEPTHKAJIHHON OCH MPOTUB HAOJIFOACHHBIX 3HAYCHUI ITO TOPU30HTATIBHON OCH.

Hecko/bK0 nesieBbIX NEPEMEHHbIX. Ecau ecTh HECKOJILKO HETIPEPBIBHBIX noJieit Ha3HA4YCHUs, KaX10€ U3 HUX
BBIBOJIUTCSI HA OT/ACJIbHOM AuarpaMme, NIpuiueM okKas3 u CKpbITHUC OTACJIbHBIX 1oJjiell Ha3HAYeHMU ST MOXKHO BbI6paTL B

BbIIIaJAFOIIEM CIIMCKE IToas Ha3HaveHus.

Knaccupurauma
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Classification for Previously defaulted

Overall Percent Correct=76.5%
Predicted

Row Percent

Observed

No Yes W 100.00

W 8000

W 60.00
40.00
20.00
0.00

Style: |Row percents =

PucyHok 41. lNpeacrasneHne Knaccnpukaums, cTuab NpoLEeHTOB CTPOK

J1 xaTeropuaibHBIX [IeJIeBBIX IIEPEMEHHBIX B 9TOI TabJmMIle BRIBOAUTCS MepeKpecTHAS KJIACCU(DUKALIUS
HAOJIIOICHHBIX U MPe/ICKa3aHHbIX 3HAUEHUI [eJIeBOM IEpeMEHHON B TEIJIOBOM KapTe, a TAKKe OOIIHIA MPOIIEHT
[IPAaBUJIbHBIX 3HAYECHUH.

Crnm Tadsmn. CymiecTByeT HECKOJIBKO pa3JIMYHBIX CTUJIEH BBIBOAA, KOTOPBIE MOKHO BBIOPATH B BBINAIAIOIIEM

crucke CTHIIb.

* TlIpoueHT no cTpoke. 3/1€Chb BBIBOISTCS MIPOIEHTHI 110 CTpOKaM (KOJIMUYECTBA B siueiikaX, BbIPaKEHHbIE B IIPOIIEHTAX
OT UTOTOB II0 CTPOKE) B siUeiKax. DTO 3aaHO 110 YMOJIYAHUIO.

* KoJumuecTBa B siueiikax, 3/1eCb BBIBO/ISITCS KOJIMUYECTBA B stueiikax. TeHHU [JIs1 TEIIOBOM KaPThI MO-MPEKHEMY
OCHOBAHbI HA 3HAYEHHUSIX IPOIIEHTOB IO CTPOKAM.

*  TemmoBasi KapTa. 3HAUCHMUSI [IJTS STUCCK HE BBIBOJSATCS, HCIOJIb3YETCS TOJILKO 3aTCHEHIE.

e Cuxarplii. be3 BbIBO/Ia 3aT0JIOBKOB CTPOK MJIM CTOJIONOB MJIM 3HAYCHUN B stueiikax. MOXET OBbITh MOJIE3HBIM, €CITH
y 11eJIEBOM epeMEHHO MHOTO KATErOpUid.

HpOHyIHeHHBIe. Ecmu B kakux-1mb0 3ammucsx JJ1S1 LIeJIeBO HepeMeHHOﬁ €CTb OTCYTCTBYIOIIUEC 3HAYCHHU I, OHU
BBIBOJATCA B CTPOKE (OTCyTCTBy]O[Ill/le) IO/ BCEMU OCTaJIbHBIMU JIEUCTBUTEILHBIMU CTpOKaMH. 3ammcu ¢
OTCYTCTBYIOIIIUMHU 3HAUYCHUAMU HEC YIACTBYIOT B BBIYUCJICHUN O6H.[Cl'0 IIpONLCHTA NpaBUJIbHBIX.

HeckoJ1bK0 1e/1eBbIX NEePEeMEHHbIX. HpI/I HaJIMYUM HECKOJIbKUX KAaTCTOPUAJIbHBIX HEJICBBIX ICPEMCHHBIX KaXXaas U3
HHUX BBIBOJUTCS B OT/ICJIbHOU Ta6HI/ILIC, IPpUIEM OTACIbHBIC EJIEBBIC ICPEMECHHBIC MOXHO BLI6paTb BB

BbIIIaJAXOIIEM CITMCKE [Ie.rleBaﬁ nepeMeHHas.

Boabime tadmubl. Eciv y BeIBoAMMOI 11es1eBoi iepeMenHoi 6osiee 100 xaTeropuii, Tabiuia He BHIBOJIUTCSL.

CeTb
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default

' 2\
incom .
i

i I I

&= YW A style [Effects

PucyHok 42. [MpeacTtaBneHne cetv, BXOAHbIE NOoJA ceBa, CTuilb 3QPEKToB

CoJnepxuT rpaduueckoe mpeIcTaBIcHIe HEHPOHHOI CeTH.

Crnmu muarpamMvbl. CyliecTBYeT JBa pa3JIMIHBIX CTUJIS BBIBOJIA, KOTOPBIE MOXKHO BBIOPATH B BBINAIAFOIIEM CITHCKE
CTijb.

° 3q)(beKT])l. CO,Z[ep)KI/IT BCC NPCAUKTOPHI U IOJISI HA3HAYCHUS KAK Y3JIbl HA JUATPAMME HE3aBUCUMO OT
HEIPEPBIBHOTI'O UJIX KATCTOPUAJIbHOI'O THUIIA I/ISMepCHI/IfI. 210 3a4aHO 110 YMOJIMaHHIO.

*  Koapdumentsr. ComepKuT y3JIbI HECKOJIBKUX HHANKATOPOB [JI1 KATErOPUAJIbHBIX IPEIUKTOPOB U MOJIeH
HasHaueHus1. LIBeT coeAMHUTEIILHBIX JIMHUI HA AUArpaMMe B CTHIIE KOO (OUIIMEHTOB YUUTHIBAET IPUMEPHOE
3HAYCHUE BECA CUHAIICA.

Opuentamus guarpammsl. [1o ymModaHuro ceTeBas quarpamMMa CTPOUTCS CO BXOIHBIMU MOJIIMH CJIEBA U MOJISIMUA
Ha3HAYCHHUS cripaBa. [Ipy MOMOIIN 3JIEMEHTOB YIIPaBIICHAS HA TTAHETIN HHCTPYMEHTOB MOKHO H3MEHHUTH
OPHEHTAINIO AT PaMMBI, TaK YTO BXOJHBIEC MOJISI OKaXYTCS BBEPXY U OIS HA3HAUCHUS BHU3Y WMJIM BXO/HBIC TOJIS
BHU3Y W TIOJIS HA3HAYCHHUS BBEPXY.

Ba:knocth npeukTopoB. CoeTMHUTEIbHBIC IMHIK HA TUarpaMMe B3BEITUBAOTCS HA OCHOBE BAXXHOCTH MPEAUKTOPA,
npuueM 0oJiee TOJICTas JIMHSIS COOTBETCTBYET OOJIbIlel BaXXHOCTU. Ha nmaHesm MHCTPYMEHTOB €CTh MOJI3YHOK
BAKHOCTHU IPEUKTOPOB, KOTOPBIN YIIPABJISIET IOKA30M U CKPBITHEM MPEAUKTOPOB HA JUArPAMME CETH. DTO HE

U3MCEHSCT MOJECJIA, a IPOCTO MMO3BOJIACT COCPECAOTOUYNTL BHUMAHUE HA HanboJiee BaXKHBIX OpeaAuKTOpax.

Heckoabko NEPEMEHHBIX HAZHAYCHUS. Ecmm noseit HazHaueHUs HECKOJIBKO, Ha JUarpaMme IoKa3aHbl BCC.
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MapameTpbl

ﬁ‘-' Predicted value and confidence are always available for scoring.

Confidence is based on:
@ The probability of the predicted value
The increase in probability from the next most likely value

E| Predicted probability for categorical targets

IEGOTIES 10 BE < i

D Generate SQL for thizs model

PucyHok 43. Bknaaka lNapametpsi

[Tpu omeHKe MOEIIN HY)KHO CTEHEPHPOBATH 2JIEMEHTHI, BRIOpAHHBIE HA 9TOI BKJIaaKe. [IpeackazanHoe 3HAYCHUE
(1St Beex moJielt Ha3HAYEHUS) U TOCTOBEPHOCTH (17151 KaTerOpHaJIbHBIX MOJIel Ha3HAYCHM ) BEIYUCIIAIOTCS TPH
OIIEHKE BCera. BeIuncIIeHHBIN MOKa3aTeIb JOBEPUs MOXKET ObITh OCHOBAH HA BEPOSITHOCTHU NPEICKa3aHHOTO
3Ha4YeHMsl (HaMBbICIIAS MTPECKa3aHHasi BEPOSTHOCTD) MJIM HA PA3HUIE MEXIY HAUBBICIIICH Ipe/icKka3anHON
BEPOSITHOCTBIO ¥ BTOPHIM IO BEJIMYMHE 3HAYE€HUEM MPEICKa3aHHON BEPOSTHOCTH.

* Tlpeacka3aHHyIO BepPOSTHOCTH JJISl KATErOpHAJIbHBIX LieJIeBbIX NoJeil. By1yT BBIUHUCIICHBI TpeICKa3aHHbIC
BEPOSITHOCTH IS KATETOPHAJIbHBIX TOJIel Ha3HaueHus. JIJIs Kak10i KaTeropuu co3gaeTcs moJie.

*  OueHKH CKJIOHHOCTH 114 (h1aroBbIX moJeii HazHavenus . {1 Moseneit ¢ paroBbIM MoJieM Ha3HaYeHUs (KOTOpoe
BO3BpaIaer mpeackazanne Jla mm HeT) MoxHO 3aTpebOBaAThH OIEHKY CKIIOHHOCTH, KOTOpasi 0003HAYAeT
IPaBIONOA00HE MPABUIIBLHOTO BHIXOAHOTO 3HAUCHUS, 38/IaHHOTO JIJIs OJIs1 Ha3HaueHusl. Mo/iesib HaXOAUT
HPOCTHIE OLIEHKM CKJIOHHOCTHU; KPOME TOT'0, €CJIU JIeHCTBYIOT pa3OUeHUs], MOJIEIIb HAXOJUT CKOPPEKTUPOBAHHBIE
OIIEHKHU CKJIOHHOCTHU HAa OCHOBE KOHTPOJIBHOTO pa3jiea.

I'enepupoBath SQL 1u1s 310i Mogemm Korga ucnosb3yroTes JaHHbIe, XpaHsiecs B 0a3e naHHbIX, Ko SQL MoxHO
nepenaBaTh 0OpaTHO B 0a3y JAHHBIX JJIS BBIMOJHEHHS, YTO 0OOECIeYMBAET BHICOKYIO MPOU3BOIUTEILHOCTL MHOTUX
OIEpaAIUN.

ITo ymo4yanuio: BuINOJIHATE OLEHKY NPH MOMOILH AJaNTepa CKOPHHIa CepBepa, eC/IH OH YCTAHOBJIEH; B NPOTHBHOM
ciyyae - B mpouecce. [1pu coequaenny ¢ 6a30ii JaHHBIX C yCTAHOBJICHHBIM aalTEPOM CKOpHUHIa renepupyetr SQL
IPU IOMOIIH ATOTO aJlaNTepa U CBSI3aHHbIX (QYHKIUIA, 3aJaHHBIX oJsib3oBaTesieM (user defined functions - UDF), n
OIICHUBAET BAIIly MO/JIeJh B 6a3e maHHbIX. Korma amantep CKOpUHra HeTOCTYIICH, 3Ta OMIHS BBIIOJIHACT BBIOOPKY
BAIINX JTAHHBIX U3 6a3bl JAHHBIX HA3ad 1 UX ckopuHr B SPSS Modeler.

Cxopunr ¢ npeodpa3oBanneM B codctBennslii SQL Eci aTa onnus BeiOpaHa, reHepupyeTcst coocTBeHHbIN SQL st
CKOPHHTa MOJICJIN B 0a3e TaHHBIX.

IMpumeuanue: XOTs 3Ta ONMIHUS MOXKET OBICTPO IaTh PE3yJIbTAThI, pa3Mep U CIOKHOCTL codcTBeHHOTO SQL pacrer ¢
POCTOM CJIOKHOCTH MOJICIIH.

CxopuHr BHe 6a3bl 1aHHbIX Eci BEIOpaHa 3Ta OMINS, BHIIOJIHAETCS BBIOOPKA BAIIINX JAHHBIX U3 0a3bI TaHHBIX
Hazaj u ux ckopusr B SPSS Modeler.
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fnaBa 9. CNUCOK peLueHnn

Mogenu ciucka peleHuit onpeesIstoT NOATPYIIbI UITH CerMeHThl, KOTOPBIE TOKA3BIBAIOT 00JIee BBICOKOE MM OoJiee
HHU3KOE NIPaBOI0/1001e JAHHBIX OMHAPHBIX (J1a MJIX HET) PE3yJIbTATOB 10 CPABHEHHIO CO BCEl BBIOOPKOIA.
Hanpumep, MOXHO ObI UCKATh KJIMEHTOB C HU3KOIl BEPOSITHOCTBIO OTTOKA UJIM C BBICOKOW BEPOSITHOCTBIO OTKJIMKA
Ha KOHKPETHOE MPeJIOKEHHe WM kaMnaHuto. CpeAcTBO IPOCMOTpa CIUCKA PELIeHUH JaéT BaM MOJIHBII KOHTPOJIb
HaJl MOJIEJIbIO, TIO3BOJISIST PEAAKTHPOBATH CEIMEHTBI, JOOABIISTH CBOM COOCTBEHHbIE OM3HEC-TIPABUIIA, 3/1aBATh, KaK
OIICHMBACTCS KK/l CETMEHT, a TAK)Ke HACTPAUBATh MOJEIIb MHOTMMHU APYTHUMHE CIIOCOOAMHU, YTOObI
ONTUMU3NPOBATH JIOJIIO MONAJaHNH IO BCEM CErMEHTaM. B pe3ysibTate OH OCOOEHHO XOPOIIO OAXOIUT JIJISt
CO3[aHNUs CHUCKOB PACCBUIKU MJIM HHOTO CIOCO0A ONPEESICHNS LEJIEBBIX 3aIICeil 111 KOHKPETHOI KaMnaHuu. Bl
MOJeTe TaK)Ke MCIMOJIb30BATh HECKOJIBKO 3a/1a4 HCC/IeI0BAHNS JAHHBIX, YTOOBI OOBEINHUTH MOIXOIBI K
MO/JICJIMPOBAHUIO - HAIIPUMeED, IyTEM UACHTH(PUKAINN XOPOIIO U IJIOXO pabOTAIONINX CETMEHTOB B paMKaX OJIHOI 1
TOI Jk€ MOJIEJIH, ¥ BKJIFOUEHUS MJIM UCKJIIOUSHU S KX 0T0 Ha TAle CKOPUHIa IO Mepe HeOOXOIUMOCTH.

CCFMCHTLI, IpaBuJjia U yCJIOBUS

Moiestb COCTOUT U3 CIIUCKA CeTMEHTOB, KaXIBIH M3 KOTOPHIX ONPEIesIsieTCs MPaBUIOM BBIOOPA COOTBETCTBYIOIINX
3ammceif. 3aJaHHOe TPABIIIO MOXET COMIEPKATh HECKOJIBKO YCIIOBHIA, HAIPIMED:

RFM_SCORE > 10 and
MONTHS_CURRENT <= 9

[TpaBuia NpuUMEHSIFOTCS B TIOPSIIKE, YKA3aHHOM CIIUCKOM, M IIEPBOE MOIXO/ISIIEE IIPABHIIIO OMPEIeISIeT Pe3yJIbTaT
IUTst gaHHO# 3amucn. Camu o ceOe mpaBuJia YT YCJIOBHS MOTYT HEPEKPBIBATHCS, HO MOPSAOK MPABUI YCTPAHSET
BO3MOXKHYIO HEOJHO3HAYHOCTD. ECM HUKakoe MpaBIIO He COOTBETCTBYET 3AIMCH, 3aIUCh TPHCBAMBACTCS
OCTAaTOYHOMY IPABUILY.

ITosiHOE ynpaBJieHuEe CKOPUHTOM

CpencTBO NPOCMOTpA CIIUCKA PEIIEHHH MO3BOJISIET IPOCMATPUBATH, MOANDUINPOBATH U PEOPIaHN30BLIBATH
CErMEHTBI, & TAKXKe BbIOUPATh, KAKON CErMEHT CJIeyeT BKJIFOUUTh WJIM UCKJIFOUUTH AJIs Leselt ckopunra. Hampumep,
BBl MOKETE BBIOPATh UCKJIFOUYCHHE OJTHOM IPYIITBI 3aKa3YAKOB U3 OYIYIINX MIPEJIOKECHUN 1 BKIIFOUCHHE IPYTUX
TPYIII ¥ Cpa3y YBUIETh, KaK 3TO BJIMSET Ha OO KOapPHUIneHT nonaanus. Mo/Ies CIAcKa PelIeHU BBIIAIOT
OILICHKY Yes 1JIsl BKJIFOUEHHBIX CETMEHTOB U OLEHKY $null$ 1i1st Bcex mpounx, BKIJIIOYAsi OCTATOYHBIN CerMeHT. Takoe
IpsIMOE YIIPABJICHUE CKOPUHTOM JIeJIaeT MOJISJIN CIIUCKA PEeIIeHIH NAeaTbHBIMHA ISl TeHEPUPOBAHUS CITICKOB
PACCBHLIIKH, ¥ OHU IIAPOKO HCIOJIB3YIOTCS B OPTaHN3AINY OTHOIICHUH ¢ KJIMEHTAMHU, B TOM 4ncJie A1 call-eHTpos n
IpOrpaMM MapKeTHHTA.

33,[[3,“[1/1 uCCJICJOBaHus JaHHBIX, U3MCPCHUS U 0T6opa

[Mponecc MoaeMpOBaHUS YIIPABIIACTCS 3aJa4aMH HCCJIeI0BAHNs JaHHBIX. Kaxmas 3aaua ucciaeIoBaHus JaHHBIX

3 GEKTUBHO HHUIUUPYET HOBBIA IPOXO] MOACIIMPOBAHMS U BO3BpAIlaeT HOBBI HAOOP aIbTePHATUBHBIX MO/ICIICH,
73 KOTOPBIX MOKHO JIeJIaTh BEIOOD. 3aa4a Mo YMOJTYAHUIO OCHOBAHA HA BAIINX HAYAJIFHBIX CIEIU(DUKAIASX B y3JIe
CIHCKA PEIICHNH, HO BBl MOXETE ONPEIEIINTH JTF000€ KOJIMIECTBO IMOJIH30BATEIbCKAX 3a4a4. BB MoXkeTe TakKke
MIPAMEHSTH 3a/1a4l UTEPATUBHO - HAIPAMED, 3aIyCTUTh MTOWCK 3aINCEH C BEICOKOH BEpPOSTHOCTHIO IO BCeMY HAOOPY
00y4ueHHs, a 3aTeM MOHUCK 3alHCel C HU3KON BEPOSITHOCTHIO IO OCTATKY, YTOOBI OTCESATH IJI0X0 padoTarolue
CETMEHTHI.

Ot160p JaHHBIX
Bbl MOXeTe Oonpee/IuTh 0TOOP JAHHBIX U MOJIb30BATEILCKHE MOKA3ATEIM MOJIEIIH ISl IIOCTPOCHUSI MOJIEJIN U e€

OIICHKH. HaanMep, MOXKHO 3a14Th OT60p JAaHHBIX B 3a71a4€ UCCJICAOBAHUA JaHHBIX, YTOOBI nogorsaTtb MOAECJIb K
KOHKPETHOMY PCTUOHY, U CO3ATh MOJIb30BATEIbCKUMN IIoKas3aTeJib, YTOOBI OLCHUTDH, HACKOJIbKO XOPOIIO 3Ta MOJCJIb
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pabotaer 10 Bceii cTpane. B oTimume oT 3a/1a4 MCCIeI0BaHMs JAHHBIX, IIOKA3aTeJIM HE MEHSIOT 6a30BYIO MO/IEJIb,
HO OHHM JIAIOT UHOH B3TJISIT TSI OIEHKH, HACKOJIBKO XOPOIIIo 0a30Bast MOJIeNIb paboTaeT.

JloGaByieHMe BallluX 3HaHUI OM3HECa

[Tpu momoIy UCHoOJIb30BaHUSI TOHKOW HACTPOUKHU WJIA PACIIUPEHUS CErMEHTOB, UICHTU(PUINPOBAHHBIX
arroput™MoM, CpeICTBO MPOCMOTPa CHHCKA PEIIeHUH 1aéT BO3SMOXHOCTD BKJIFOUUTH Ballle 3HAHWUE OM3Heca
HEMOCPEICTBEHHO B MOJIe/Ib. BBI MOXeTe peTakTHPOBATh CETMEHTHI, CTCHEPHPOBAHHBIE 3TON MOJIEIBIO, HITH
JI00ABIIATH JTOTOJHUTEIbHBIE CETMEHTHI HA OCHOBE 33JAHHBIX BAMHU MIPABUJIL. 3aTeM MOXXHO IPAMEHSTH 3TH
M3MEHEHHS ¥ IPeABAPUTEILHO TPOCMATPUBATH PE3yIbTATHIL.

J71s1 mocyieyrolero aHajan3a JuHaMudeckas cBsi3b ¢ Excel 1aéT BO3MOXHOCTB 9KCIOPTHPOBATH NaHHble B Excel,
Il UX MOXHO HCHOJIb30BATh /IS CO3AaHUsI JUArPAMM MIPE3EHTAIMN WU AJIs BBIYUCIICHUS TOJIb30BATEIbCKUX
nokasaTeJiell, TAKUX, Kak CJIOXKHas MPUObLIb UJIM BO3BPAT UHBECTULNIL; 9TU MOKA3aTeIM MOKHO paccMaTpUBATh B
porpaMme MpoCMOTpa CIUCKA PEHICHUI MPU HOCTPOCHUN MO/ICIIH.

ITpumep. MapKeTHHTOBBIH 0TI (GHHAHCOBOI KOMITAHUU XOUYET TOCTHYh O0JIee BHITOAHBIX PE3YIILTATOB B Oy IyIIei
PeKJIAMHO KaMITAaHUH, TO0MPasi PaBUIIbHBIE IPEIIOKEHIS T KaXI0TO U3 MoKynaTesieid. Ha ocHOBe TaHHBIX
MIPEIBIIYIINX KAMIIAHAN BBl MOXETE UCIOIb30BaTh MOes b CIIUCOK PelIeHnH, YTOOBI ONPeeUTh XapaKTePUCTUKI
KJIMEHTOB, KOTOPbIE HANOO0JIee BEPOSITHO OTKJIMKHYTCS MOJIOKHUTEIHHO, U CO3/IaTh CIIUCOK PACCHIJIKA HA OCHOBE
pe3yJIbTATOB.

TpeboBannst. OHO KaTeropuaabHOE I0JIe HA3HAUEHUS C yPOBHEM U3Mepenus Tuna @aar uim Homunaan,
coJieprKalliee JBONYHBII BBIBOJI, KOTOPBII HYXKHO ITpecKa3aTh (J1a/HeT), U 1o KpaifHeil Mepe 0JTHO BXOAHOE IOJIe.
st Tvna nouts HazHaveHus: Homunas HYy)KHO BPYYHYIO BEIOpATh OJIHO 3HAYEHHE, KOTOPOE OY/IeT paccMaTpHBATHCS
KaK Mona/jiaHue, Nl OTKJIMK; BCE OCTaJIbHbIC 3HAYCHNSI OO BEIMHAIOTCS BMECTE KaK Henonaaanue. Moxer ObITh
3a/IaHO TAKXKE JOMOJHUTESILHOE MOJIE YaCTOThI. KoJIMIecTBEHHbIE MOJIS 1AThl/BPEMEHN HTHOPHUPYIOTCS.
KosmyecTBeHHBIE BXOIHBIE JaHHBIE YMCIOBOTO AMANA30HA aBTOMATHYECKH AEJISTCS 0 HHTEPBAIAM C TIOMOIIBIO
aJITOpUTMa, 3aJaHHOTO Ha BKJIaake JOMOJHUTEIBHO y3J1a MOoIeupoBanust. [1jist 0ojiee TOUHOrO yIpaBJICHUS
pa3dueHneM Ha HHTepBaJIbl JOOABBTE BBIIIEISKAIINNA y3es pa3OueHNs Ha HHTePBAJIbI U UCIOJIb3YHTE yKe pa3ouToe
Ha MHTEPBaJIbl II0JIe C YPOBHEM U3MepeHus [10paKk06biil B Ka4€CTBE BXOJHOIO HOJIS.

Onuun moaenu cnUcKa peLueHnn

Nmsa MO/J1e/IH MoxHO CICHEpUPOBATH UM MOJCIIN ABTOMATUYCCKH HAa OCHOBE ITOJISI HA3HAYCHU S UJIN I1OJIA 1D (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3a,£[aHo) mbo 3a1aTh MOJIb30BATCJIBCKOC UMHA.

Hcnonb30BaTh pa3jiesiennble anHbie. ECIii onpe/iesieHo moJie pas/iesia, 3Ta OIS FapaHTUPYET, YTO IS
MOCTPOEHUST MOJIEITH OYIyT MCIMOJIL30BATRLCS JAHHBIE TOJBKO U3 pas/esia 00yUYeHus.

Co3naunue Moelteii pacmenyienusi. CTpoOUT OTACJIbHYIO MOJIEb JJIS1 KAXKI0TO BO3MOXKHOI'O 3HAYEHUSI BXOJHBIX

110JIel, 3aJaHHbIX KaK HOJIs pacllenyieHus. JonoynuTespayo nadopMaluio cMorpure B paszaeie| [locrpoenud
|MO,Z[€J'I€I71 pacuienieHus” Ha CTp. 28l

Pexnm. 3aaaeT METOM, HCHOJIb30BAHHBIN 1715 IIOCTPOCHUA MOICIIN.

* Co3aatb MoJiesIb. ABTOMATHYECKU [EHEPUPYET MOJICITb Ha MAJIMTPE MO/IEIICH, T/Ie BHITOJIHACTCS y3eI1.
[MoJty4eHHYO0 MOJIEJTh MOKHO JO0ABJISITh B MOTOKH B IEJISIX OIEHKH, HO HEJIb3s AaJIbIIEe U3MEHSTh.

* 3anycTUTh HHTEPAKTHBHBII ceaHc. OTKPBIBAET HHTEPAKTUBHOE (BBIXOTHOE) OKHO MoAeInpoBaHus CpeacTBo
IPOCMOTpA CIUCKA PEIIeHUH, TO3BOJISIS BEIONPATh MOJIEIIH U3 YUCIIA HECKOJILKHUX aJIbTEPHATUB U TOBTOPHO
MPUMEHSTH aJITOPUTM C PA3JIMYHBIMU apamMeTpamu, 3QGEKTHBHO YBEJIMYMBASI U U3MEHSIS MOJICIIb.

~99

JonoyiHuTeNIbHY 0 MH)OPMAIIAIO CMOTPUTE B pa3ielie |“Cpez[cmo IPOCMOTpA CHMCKA PELIeHUii” Ha CTP. 149l

* HcnoJyib30BaTh COXpaHeHHYI0 HH(OPMALHIO 00 HHTEPAKTHBHOM CeaHce. 3aIyCKaeT MHTEPAKTUBHBIN CEaHc,
UCIOJIb3YS paHee COXpaHEHHbIE MapaMeTpbl. IHTepaKTUBHBIE TApAMETPhl MOKHO COXPAHUTD MPHU MOMOIIH
CpencTBo MpOCMOTpa CIHUCKA PELIeHH, UCTOJIb3YsI MeHIo | eHepupoBaTh (CO3/1aTh MOJIEJIb NN Y3eJI
MOJICJIMPOBAHUS) WK MeHIO DaiisT (M3MEHUTD y3eJ1, HA KOTOPOM 3alyIleH CeaHc).
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LlesieBoe 3Ha4enne. Y ka3blBaeT 3HAUCHUE [10JIS1 HA3HAYEHMS, 33 AF0IIee BHIXOIHBIE TAHHbBIE, KOTOPBIE Bl XOTUTE
cMoJiepoBaTh. Hampumep, ecim moJjie HazHaveHus churn 3axogupoBano kak 0 = no u 1 = yes, 3agaiite 1 mis
OIIpEACJICHUA NTPAaBUJI, B COOTBCTCTBUU C KOTOPBLIMU 3allICU 6y)1yT OTHECCHBI K BEPOATHBIM JI1 OTTOKA KJIMCHTOB.

HaiiTn cerMeHTBI, y KOTOPbIX. YKa3bIBAET, KAKUE 2JIEMEHTHI HYXKHO UCKATh IPU MOUCKE EPEMEHHON HAa3HAYEHUS - C
Bbicokoii BeposiTHOCTBIO 11 HU3KO0# BEpOATHOCTBIO MOsIBJICHUs. HaXox/1eHne 1 UCKITI0UEeHUE TaKUX 3JIEMEHTOB
MOJET OBITh MOJIE3HBIM CIIOCOOOM YJIYUIIIEHUSI MOJIEJIM, B YACTHOCTH, KOTJa Y OCTaTKa HU3Kasi BEpOSITHOCTD.

MaxkcuMaabHOe YHCJIO0 CerMeHTOB. 3a/1aeT MaKCHMaJIbHOE KOJIMIECTBO CETMEHTOB 711 Bo3BpaTa. Co3maetcs N
JIyYIIAX CETMEHTOB, IPUIEM CaMBbIi Iyl - 3TO TOT, Y KOTOPOTO caMasi BEICOKasi BEPOSTHOCTb, UJIH, €CITH Y
HECKOJIbKUX CETMEHTOB OJIMHAKOBASI BEPOSTHOCTD, CAMOE BHICOKOE MOKPhITHE. MUHUMAJILHOE pa3perieHHoe
3HAYEHHUE MapaMeTpa - |; MakcuMaJIbHOE 3HAUEHNEe He OTPAaHUYUBAETCS.

MunumMabHbli pa3Mep cerMeHTa. JIBa napamMeTpa HUXKe ONpeIesIsItoT MUHUMAJIbHBINA pa3Mep cerMenTta. [Ipuopurer
y OOJIBIIIEro U3 ITUX 3HAUYEHMA. Hampumep, eciii 3HaAUCHHE MPOIIEHTHOM JOJIM 0Ka3bIBaeTCs OOJIbIIE aOCOTFOTHOTO
3HAYCHUS, IPHOPUTET Y MTapaMeTpa MPOIEHTHON JOJIH.

* Kak npouent ot npeabiaymero cermenta (%). 3agaeT MUHUMAJIBHBIN pa3zMep rPYIbl KAK TPOLEHTHYIO OO
3anuceil. MUHUMaJIbHOE pa3pelleHHOe 3HaueHue napamerpa - 0; MakcumasiabHoe - 99,9.

* Kak a6coJroTHoe 3na4enne (N). 3a1aeT MUHUMAJILHBINA pa3Mep TPYMITbI Kak aOCOJIFOTHOE YHCIIO 3aTHCEH.
MuHuMaJIbHOE Pa3peIICHHOE 3HAUCHUE TapaMeTpa - 1; MaKCUMaJIbHOE 3HAYCHHUE HE OTPAHUYUBACTCS.

IIpaBuia cermeHToB.

MakcumaJjbHOe YHCTI0 anHﬁyTOB. 3a,uaeT MaKCUMAaJIbHOC KOJIMYECTBO yCHOBI/Iﬁ Ha OOHO IIpaBMUJIO CETMCHTA.
MuanMmanbHOE Pa3pCUICHHOC 3HAYCHUC MapaMeTpa - 1; MaKCUMaJIbHOC 3HAYCHUE HC OTPAHNIUBACTCH.

* PaspemmTs NOBTOPHOE HCHOJIb30BaHUe aTpuOyTOB. ECi 9Ta OmMIus BKIIOYEHA, KAXK/IBIN 1K MOXKET
paccMaTpuBaTh Bee aTpUOYTHI, JaXKe Te, KOTOPbIE YKe ObLIN UCIOJIb30BAHBI B IPEIbIAYIIUX UKJIAX. Y CIIOBUS
JUTSL CETMEHTA CTPOSTCS 110 IIUKJIaM, TJ¢ B KaXXI0M IMKJIE JOOABIISIETCsI HOBOE ycsioBue. KomuecTBO UKIIOB
ompeessaeTcs napaMerpoM MakcHMaIbHOe YHCI0 ATPHOYTOB.

JloBepuTeIbHBIN HHTEPBAJI 1715 HOBBIX ycJI0BHil (%). 3a1aeT TOBEPUTEIBHBIN YPOBEHD [JIS IPOBEPKH 3HAYMMOCTH
cerMeHTa. TOT NapaMeTp UTPaeT CYIIECTBEHHYIO POJIb [IJISl OIPEIeIICHUs YUCIIa BO3BPAILAEMbIX CETMEHTOB (€CIIH
TaKue eCTh) U [T ONPEACICHUS IPABIIIA YUCIIO-YCIIOBU-HA-CerMEHT. YeM 00JIbIle 3TO 3HAUYCHUE, TEM MEHBIIIE
pe3yIbTaTOB Bo3BpalaeTcs. MUHUMAIbHOE pa3pelleHHoe 3HaueHue napamerpa - 50; makcumaibHoe - 99,9.

ononHutenbHble onuuu yana CnMcoK peLueHun

I[OHOJ'IHI/ITCJ'II)HI)IG OIINXM IMO3BOJIAKOT TOHKO HACTPOUTD IIPOLECC NIOCTPOCHU A MoJeJei.

Mertoa pa30ueHHsi HA TPYNIbL. DTOT CIOCO0 MCIOJIb3YEeTCs T pa3OneHUs Ha TPYIIIBI KOJIMIECTBEHHBIX MOJIeH (1o
PaBHOMY KOJIMIECTBY WJIM IO PaBHOM IIIpPHHE).

UucJio uaTepBasioB. Kojm4uecTBO MHTEPBAJIOB, CO3/IaBAEMBIX JIJISI KOJIMYECTBEHHBIX MoJiell. MuHuMasbHoe
paspelIeHHoe 3HAUeHNE TapaMeTpa - 2; MAaKCUMaJIbHOE 3HAUYEHNE HE OTPAHNYMBACTCS.

]]Inpm{a MOUCKA MOJeJIH. MaxkcumajibHOE KOJIMYeCTBO PE3YJIbTATOB MOJICJIM HA HUKJI, KOTOPLIC MOT'YT
HCIOJIb30BATLCA AJIA CIICAYIOIICTO UKJIA. MunumalbHOE Pa3spClIICHHOC 3HAYUCHUC IIapaMeTpa - l; MaKCUMaJIbHOC
3HAYCHHUC HEC OIrPpaHUYIMUBACTCA.

lllnpm{a MOHUCKA NMpaBuJja. MaxkcumaitbHOE KOJIMIECTBO PE3YJIbTATOB IPABUJIA HA IIUKJI, KOTOPBIC MOTYT

HCIOJIb30BATHCA AJIA CIICAYIOINET O MUKJIA. MunanmansHOE Pa3pCUICHHOC 3HAYCHUE IMapaMeTpa - 1; MaKCUMaJIbHOC
3HAYCHUC HEC OIrPAHNYINBACTCA.
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dakTop CIMSHUS HHTEPBAJIOB. MUHUMAJIBbHBIN 00BEM, Ha KOTOPBIi JOJDKEH BBIPACTH CETMEHT IPH CIIUSHUHU C
COCEZIHUM CETMEHTOM. MUHMMAITbHOE pa3pellieHHOe 3HaUeHHe mapaMeTpa - 1,01; MakcuMasbHOE 3HAYCHHE HEe
OTPaHUYUBAECTCH.

* PaspemmThb nponyuieHHbIe 3HAYEHHsI B YCJIOBHAX. True - s paspemenust kputepus 1S MISSING B mpaBuiax.

*  OtOpocuth NpOMeKyTOUHBIE pe3yJibTaThbl. [1pu 3HaYeHUN True BO3BpaIaloTCs TOJBKO OKOHYATEJIbHbIE
pe3yJIbTaTHI mporecca moucka. OKOHYATEIBHEI pe3yJIbTaT - 3TO TaKOl pe3yIbTaT, KOTOPHIil 00JIbIIe He
00HOBIIIETCS B TIpoliecce moncka. [1pu 3HadeHnn False Bo3BpaImaroTcs Taxke MPOMEKyTOYHBIE pe3yIbTaTHI.

MakcnmaJjibHOe YHCJI0 AJIbTCPHATUBHLIX BAPHAHTOB. 3az[aeT KOJIMYECTBO AJIbTCPHATUB [JI BBIBOAA IIPU 3aIlyCKE
3aJa4uu UCCJICAOBAHUA JaHHBIX. MuHrMaJIbHOE Pa3pCUICHHOC 3HAYCHUC ITapaMeTpa - 1; MaKCHUMaJIbHOC 3HAUYCHUC
HC OrpaHUYIMUBACTCA.

OO0partuTe BHUMAaHNUE HA TO, YTO 3a/1a4a UCCIIIOBAHNS JAHHBIX BO3BPATHUT TOJILKO (PAaKTHUECKOE KOJIMIECTBO
aJIbTEpHATUB J0 3aJaHHOro Makcumyma. Hampumep, ecom 3agan makcumym 100, HO HaiiieHbI TOJIbKO 3
aJIbTepHATUBBI, OyJET MOKa3aHO 3HAUCHUE 3.

CnenoK mogenu cnUCKa peLueHui

Mo/ieJIb COCTOUT M3 CITHCKA CErMEHTOB, KaKIblif M3 KOTOPBIX OMPEIEIIACTCS MPABHIIOM, OTOUPATOIIAM TI0/IXO/ISIIIHE
3amucy. [lepesl TeHepupOBAHUEM MOJIEIIH CETMEHTBI MOXKHO JIETKO MPOCMOTPETH M U3MEHUTD, BHIOUpAst, KAKHE U3
HUX BKJIFOYHUTE B MOJIETIb, & KAKAE UCKJIFOUNTE. [IpH HCIOIb30BAHNN CKOPUHTA MOJIEIIN CIIUCKA PEIICHUI
BO3BPALIAIOT Jd JUJISl BKJIFOUYCHHBIX CErMEHTOB U $null$ 1i1st Bcero ocTajabHOTO, B TOM YHCIIe Ui ocTaTka. Takoe
psIMOE yIpaBJIeHKUE YePe3 CKOPUHT JIEIaeT MOJIEIIM CIIMCKA PEIEHUH HeaIbHBIMU [T TEHEPUPOBAHUS CIIMCKOB
PACCBIJIKU, 1 OHU HIMPOKO MCIIOJIB3YIOTCA B YIPABJICHUU CBA3SIMU C KJIMCHTAMU, B TOM YUCJIC B KOJUJI-ICHTPAX U B
MIPUKJIAHBIX MTPOrPAMMAX MapKETHHTA.

IIpu 3amycke MOTOKA, COAEPIKAIIETO MOJIE/Ib CIICKA PEIICHHH, Y31 J00aBJIIeT TPH HOBBIX [OJIsI, B TOM YHCJIE
ONEHKY (/, YTO O3HAYAeT /da, T BKIIIOUYSHHBIX MOJIe WM $null$ N MCKIFOYEHHBIX T0JIel ), BEpOSITHOCTh

(k02 hurmeHT MonagaHuil) 1JIS CErMEHTa, B KOTOPBIH MONMaIaeT 3anuch, 1 HoMep 1D st cermenTa. MiMeHa HOBBIX
MOJICH MOJIYYAr0TCS M3 MMCHU BBIXOIHOTO IIOJIs, 3HAYEHHE KOTOPOTro MpeacKa3biBaeTces, Jo0aBieHeM npedukca $D-
Jutst otieHku, $DP- it BepositHoctu u $DI- myist ID cermenTa.

CKOPUHI MOJIeJI OCHOBAH Ha 3HAYE€HUM Ha3HAYECHUS, 3aJaHHOM IIPU MMOCTPOECHUH MO/JIeId. MOXXHO BPYyUHYIO
UCKJIFOUMTH CETMEHTBI, U JIs1 HUX OyneT 3a1aHo 3HaueHue $null$. Hanpumep, eciu BbI 3alyckaeTe IOUCK MaJIbIX
BEPOSITHOCTEH, YTOOBI HAWTH CEIMEHTBI C MEHBIINM CPETHEr0 KO3hPUIMEHTOM NONaIaHUs, 9TH “HU3KHE CErMEHTBI
OyIyT OLEHUBATHCS KaK Jd, TIOKA BBl UX BPYYHYIO He MCKirounTe. [1pn HeobxoamMocTH 3HaueHus null MoxHO
HEPEKOIUPOBATD B HeT, HCHOJIb3Ysl y3ell V3BiieueHue wim 3amnoliHeHue.

PMML

Mogesib criucka perieHuit MokHo Xxpanuth kak PMML RuleSetModel ¢ kxputepuem BeiOopa "nepBoe momnaganue”.
OHAKO OKHUAAETCS, YTO Y BCEX MPABIII OJIMHAKOBAS OLleHKa. J{JIst pa3perieHnss M3MEHCHU N MOJIsl Ha3HAYCHUS UJTH
3HAYCHUS HA3HAYCHUS MOJICJIU C HECKOJIbKUMHU HaOOpaMu MpaBUJI MOKHO COXPAHSATh B OJHOM (aiise, 4TOObI
MPUMEHSITH 110 OYEePE/IH, HE TTOAXOISIINE 1T IEPBOIl MOJIeIIH HAOJIFOICHHS IEPEIArOTCS BO BTOPYIO MOJIEIIh U TaK
nasiee. [171st 0603HaYeHHsI TAKOTO HECTAHIAPTHOTO MOBE/ICHUS UCIOJIb3YETCsl UMst aliroput™a DecisionList, 1 TOJIbKO
MOJIEJTH ¢ HAOOpaMH TIPABUII U C TAKMM MUMEHEM OYAyT pACIO3HABATHCS KAK MOJIEJIN CIHCKA PEIICHUN U B TAKOM
Ka4eCTBE OLCHUBATHCSI.

MapameTpbl cnenka moaenen CnMcKa peLieHun

Ha Bxiaake [Tapametpsl cienka mojeseid Ciucox pereHnit MOXHO MOJIYYUTh OIIEHKH CKJIOHHOCTE! U BKJIFOUUTH
WJTM BBIKJIFOUUTD ontumuzanuio SQL. Dta BkiIaaka JOCTYMHA TOJBKO MOCJe J0OABIEHUS B TOTOK CJIENKA MOJIEJIH.

Boruncmtb MPOCTHIC OLICHKH CKJIOHHOCTH. I[J'IH MoeJiel ¢ (bHaFOBbIM IIOJIEM Ha3HAYCHUA (KOTOpOC BO3BpalmacT
IpeaACKa3aHuc Z[a nJm HCT) MOXKHO 3anC6OBaTB OLCHKY CKJIOHHOCTH, KOTOpas 0003HayaeT HpaBZ[OHOI[O6I/IC
IpaBUJIbBHOTO BBIXOHOI'O 3HAYCHUS, 3a JAHHOTO OJIs ITOJI HA3HAYCHUA. 910 JOIIOJIHCHHUE K IPYI'UM IPCACKA3aHHbIM
1 JOBCPUTCIJIbHBIM 3HAYCHUAM, KOTOPBIC MOXHO CTCHECPUPOBATDH ITPU CKOPHUHIC.
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BbIuncMTh CKOPPEKTHPOBAHHBIE OLEHKH CKJIOHHOCTH. [TpOCTHIe OIEHKN CKIIOHHOCTH OCHOBBIBAIOTCS TOJIBKO HA
JIAaHHBIX OOYYEHUS U MOTYT BBITJISIIETh YPE3MEPHO ONTUMHUCTHUECKUMU M3-32 TEHACHIIUT MHOTHX MO/JIeJIei
4pe3MEPHO TOYHO MOJATOHSTH 3TH JJAHHBIE MO MOJIeIh. KOpPpEeKTUPOBKA CKJIOHHOCTEH HampaBjieHa Ha
KOMITICHCAIINIO 3TOTO 3(h(hekTa myTeM MpOBEPKHU BBHIMTOJIHEHHS MOJICIH HA UCIBITATEIIBHOM U IPOBEPOYHOM
paznenax. st oToit onuuu TpedyeTcs, YTOOBI oJie pa3iesieHus ObLJIO ONpeAesIeHO B IOTOKE U CKOPPEKTUPOBAHHBIE
OIICHKHU CKJIOHHOCTH OBLITM BKJIFOUCHBI Ha Y3JIe MOJICIIMPOBAHUS IO TCHEPHUPOBAHUS MO/ICIIH.

T'enepupoBats SQL a1 3T0i Moesm Koria ncrosib3yroTcsl TaHHbIe, XpaHsImecs B 0a3e JaHHBIX, kKo SQL MoxHO
nepeaaBaTh 0OpaTHO B 0a3y JAHHBIX JJIS BHIIOJIHEHHUS, YTO OOECIIEUYMBACT BHICOKYIO TPOU3BOAUTEIILHOCTh MHOTHX
Olepanuu.

BriOepute oHy U3 CIEIYIOMNX OMIUI 1UI yKa3aHUs, KaK BBINOJIHAETCS reHepupoBanue SQL.

* Ilo ymoryanmio: BoInoiHATL OLEHKY NPH NOMOIIH aJaNTepa CKOPHHIa cepBepa, e/ OH YCTAHOBJIEH; B IPOTHBHOM
ciyydae - B ponecce. [Tpu coeanuenny ¢ 6a30ii TaHHBIX C yCTAHOBJICHHBIM aIallTEPOM CKOPUHTa reHepupyet SQL
IIPY IIOMOIIIY 3TOTO a/IalTepa U CBS3aHHBIX (PYHKINUIL, 3a/JaHHBIX moJsib3oBaTesieM (user defined functions - UDF), n
OIICHMBAET Ballly MOJIeJib B 0a3e nanHbIX. Korna ajantep ckopuHra HeIOCTYIIEH, 3Ta OIIKSI BBINOJIHSIET BHIOOPKY
BaIllUX JaHHBIX U3 0a3bl JaHHBIX Ha3a]1 U ux ckopunr B SPSS Modeler.

* Cxopunr ¢ npeodpa3oBanueM B codocTBennblii SQL Ecym aTa onius BeiOpaHa, reHepupyeTcsi coocTBeHHBI SQL
JUUISL CKOPUHTa MOJIEJIM B 0a3e JaHHBIX.

IIpumeuanne: XoTs 3Ta oMU MOXET OBICTPO AATh PE3yJIbTAThI, pPa3Mep U CIOXKHOCTh codocTBeHHOro SQL
pacTeT ¢ POCTOM CJIOKHOCTU MOJEJIH.

* Ckopunr BHe 6a3bl 1anHbIX Ecii BBIOpaHa 9Ta OMIus, BBIOJIHIETCS BRIOOPKA BAIIUX JAHHBIX U3 0a3bl JTAHHBIX
Hazaz u ux ckopudr B SPSS Modeler.

Cpenctso NpocmMoTpa CNUCKa peLueHun

[TpocToit B uCOIb30BaHUU ¥ OCHOBAHHBII Ha 3a/1ayax rpaduueckuii naTepdeiic CpecTBO IPOCMOTpa CIUCKA
peLIeHN UCKITFOYAEeT CII0KHOCTH U3 IpoLiecca MOCTPOSHUsI MOJesIeld, 0CBOOOXKAast BAC OT MEJIKUX AeTalieit cnoco0oB
HCCIICIOBAHUS JAHHBIX U MO3BOJISIS YICJIUTH OCHOBHOE BHIMAHNE TEM YaCTsIM aHaJm3a, I1e Tpedyercs
BMEIIATEIILCTBO MOJIH30BATEIS, B YACTHOCTH, TIPH 3aJaHUM IesIeil, BRIOOpe TPYII Ha3HAYCHUS, aHAJIA3EC
pe3yIbTATOB M BEIOOPE ONTHMATIFHON MOISIIH.

NMaHenb Pabouasa moaenb

Ha nanesm paboueif Mo/iesId BEIBOJAUTCS TEKYINAST MO/JIEJb, B TOM YHUCJIE 331441 UCCJICOBAHUS TAHHBIX U Apyrue
JIEHCTBUS, IPUMEHsIEMbIE K paboueit MoJIeIu.

ID. OnpepensieT nociea0BaTEIbHBINA TOPSI0K cerMeHTOB. CerMeHThl MOJICJIM BBIMUCIISFOTCS TIOCJIeIOBATEILHO B
COOTBETCTBUU C MX HOMepamu ID.

l'[pamma CEeIr'MeHTOB. CO,Z[Cp)KI/IT UMs CETMCHTA U OIPCACIICHHBIC IJIA HETO YCIIOBUS. ITo YMOJYaHUIO UM CETMECHTA -
OTO UM IIOJIA UJIA O6"be,Z[I/IHeHHI>Ie nMEHa noneﬁ, HCIOJIb30BAHHBIX B YCJIOBUU, pa3aCJICHHBIC 3aIIATBIMU.

3nauenne. [IpeacrasisieT co0oif MoJie, 3HaUEHUE B KOTOPOM BbI XOTUTE IIPEACKa3aTh, UCMIOIb3Ysl IPEANOJIOKEHHE,
4TO OHO CBSI3aHO CO 3HAYEHUSIMU B IPYIUX MOJISAX (IPEeIUKTOpax).

Ilpumeuanue: Yepe3 1uajioroBoe OKHO |“Opl"aHI/I3aIII/IH rokasarteJieid MoJiesiu’” Ha CTp. 159|MO)KHO BKJIFOYATH U
BBIKJIFOYATH BHIBOJI HA MAHEJIb CJICTYFOIIIUX OIIIIMIA.

l'[mcpbmae. prFOBaH auarpamMma BU3yaJIbHO IPEACTABIIACT IMMOKPBITUEC KAXIOTO CETMEHTA IO CPABHEHHUIO C
IIOJTHBIM ITOKPBITHEM.

IMoxpsbiTHe (n). CMIUCOK MOKPBITHI JJIs1 KXKIOTO0 CErMEHTA MO OTHOIICHUIO K MOJHOMY MOKPBITHIO.
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Yacrora. Cucox KOJIMIECTB MONAJAHIUNA IO OTHOIICHHIO K MOKPBITHIO. Hanpumep, ecim mokpeiTie paBHO 79, a
qacToTa - 50, 3TO 03HAYAET, YTO ISl JTAHHOTO CerMeHTa MoJiydeHo 50 OTKJIMKOB Ha 79 MpeasioKeHMIA.

BepositHocTb. YKa3bIBaeT BEPOSTHOCTL cermeHTa. Hanpumep, ecim nokpeiTue paBHo 79, a ywactota - 50, 910
O3HAYaeT, 4YTO BEPOSITHOCTD JJIsl cerMeHTa paBHa 63,29% (50, nenenHoe Ha 79).

Ommoka. O603HaYaeT OMMOKY CerMEHTa.

JlaHHBIC BHU3Y HaHEJN 0003HAYAIOT MOKPBITHE, YACTOTY U BEPOSITHOCTD BCEH MOJIEIIH.

[TaHess HHCTPYMEHTOB paboueii MaHeIH

[Tanens paboueil MOETH IPEAOCTABIISACT CIICAYIONINE QYHKIMU Yepe3 CBOO MAHEJIb HHCTPYMEHTOB.

IIpumeuanue: HexoTopsle (pyHKIIMU JOCTYITHBI TAKXKE, €CIIU IIEJKHYTh MPABON KHOMKOM MBIIIH 110 CETMECHTY

MO/IEJIH.

Tabmuuya 9. KHOMKM naHenn nHCTPyMeHTOB paboyest Moaesnm.

Knonka nanesm HHCTPYMEHTOB

Onncanue

3amyckaeT IMaoroBoe OKHOIFeHCpI/IPOBaTb HOBYIO Mo;[enbl TJIe IPEICTABIICHBI ONIMU IS
CO3/JaHUS CJICNIKa HOBOM MOJICJIN.

CoxpaHsieT TeKyllee COCTOSHUE NHTEPAKTHBHOTO ceaHnca. [lapamMeTpsl y3Jia MOICIMPOBAHUS
CHHCOK PEICHHI U3MEHSIFOTCS HA TEKYIIHE, B TOM YHCJIe OTHOCSIIUECS K 3a/1a4aM
UCCJICIOBAHUS JaHHBIX, CHOHMKAaM MOJieJiel, BHIOOPY JAHHBIX U II0JIb30BATEILCKAM
nokasaTesisiM. J{J1si BOCCTAHOBJICHHS CEaHCA B 3TOM COCTOSIHMM BKJIFOUHMTE TIEPEKIIFOYATEIb
Hcnonb3oBaTh HEGOPMALHIO COXPAHEHHOTO CeaHca Ha BKJIa ke Moiellb y31a MOACIMPOBAHUS U
Haxkmute kHONKY ITyck.

")
.

I
-

OTKpBIBAET IUAJIOrOBOE OKHO OpraHu30BaTh 10KA3aTEIN MOACH. JJONOJHUTEIbHYIO
uHdOpMaIIIO cMOTpHTE B paszese [‘Opranusamus nokasareseii Mojem” Ha cTp. 159

OTKpBIBaeT IUAI0roBOe OKHO OpPraHn30BaTh BHIOOD JIAHHBIX. JIOMOJHUTELHYIO HHPOPMAIIUIO
CMOTpHUTE B pasjesie [*Oprannsauus Bei6opa nanubx” Ha cTp. 155}

OTkpbiBaeT BKIaAKy CHUMKH. JIONOJIHUTENIbHYO HHpOPMALMIO cMOTpHTE B paszesie| Bxiaika)
[Crumkn” Ha cTp. 151]

OTKpBIBACT BKJIAJIKY AJIbTEPHATUBBL. [{ONOJHUTEILHYIO HHPOPMAIIMIO CMOTPHUTE B pa3esie
['Bxianka AsbrepHaTuBbl” Ha cTp. 151]

I[enae’r CHUMOK CTPYKTYPbI TCKyIHCﬁ moies. CHUMKH BBIBOJSITCS Ha BKJIagke CHUMKY 1
OOBIYHO UCIOJIb3YIOTCA B HEJIAX CPDABHCHU A MOJIEJIEH.

3anyCKaeT JAUaJIOroBo¢ OKHOIBCTaBKa CCI'MCHTOBI, rAae nNpeaACTaBJICHBI OIIUU JIJIsA CO3JaHU S
HOBBIX CETMCHTOB MOJICJIA.

3anyCKaeT JAUaJIOroBo¢ OKHOIHS}MCHGHI/IC IIpaBUJI CerMeHTOBI € nNpeaACTaBJIEHBI O
no0aBIeHUS chIOBI/Iﬁ JJIs1 CETMEHTOB MOEJIM UJIM U3MEHCHUS PAaHEE ONPEICIICHHBIX yCHOBI/Iﬁ

CEITMCHTOB MOJCJIN.

HepeMeLuaeT BLI6paHHLII71 CEIrMEHT BBEPX IO UEPAPXUU MOIEIIN.

HepeMeLuaeT BLI6paHHLII71 CEIrMEHT BHU3 110 UEPAPXUU MOIEIIN.

&S B0

Vnansier BoIOpaHHbIN CErMEHT.
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Tabnnua 9. KHOMKu naHenm uHCTPYMEHTOB paboyqeii Moaenm (MpodomKeHne).

i HCpCKJ’IIO‘-IeHI/IC MEXAY BKJIIFOUYCHUEM U HEBKJIFOUCHUEM BbI6paHHOrO CcerMeHTa B MojieJib. Ecim
B
o CCIMCHT UCKJIFOYACTCs, €TO PE3yJIbTAaThbl ,HO6'd.B.]'I$[I—OTC$I K OCTATKYy. DTO OTIMYAETCS OT YAaJICHUA
CEIrMEHTAa, TAK KaK €CTh OIIus HOBTOpHOﬁ AKTHUBAIlMUA CCTMEHTA.

Bxnagka AnbTepHaTuBbI

Ha crenepupoBaHHO# pu HakaTuu KHONKY HaiiTH cerMeHThI BKJIaJIKe AJIbTEPHATUBBI BHIBOJUTCS CIIMCOK BCEX
aJbTEPHATUBHBIX PE3yJIbTATOB UCCIICAOBAHUS TAHHBIX JJIT BRIOpAHHON MOJIEIM WJIM CETMEHTAa Ha MaHeJm padboueit
MO/IEJIH.

UToO6BI nepeBecTy aJIbTEPHATHBY B COCTOSTHUE padoueit MOIEIH, BEIACIUTE HY)KHYIO aJIbTePHATUBY U HAKMHUTE
KHOTIKY 3arpy3uTh; aJIbTepHATUBHAS MOJIeJIb MOSBUTCS HA MAaHEeIM paboveit Moaesn.

Ipumeuanue: Britagxa ATbTEpHATUBBI MOSIBIICTCS TOJBKO B TOM CJIydae, CJIM Bbl 3a1a711 MaKcHMalIbHOe
KOJIMYECTBO aJbTEPHATHB HA BKJIAIKE DKCIEPT y3J1a Mo iesiupoBanusi CIUCOK pellieHn, YTOObI CO3/1aTh HECKOJIBKO
AJIbTEPHATHUB.

Kaxmas CITCHCpUPOBAHHASA aJIbTCPHATUBA MOICIIM BBIBOJAUT I/IH(i)OpMaL[I/IIO (6] KOHKpCTHOﬁ MOICIIN:

Nms. Bee anpTepHAaTHBBI HyMEpYIOTCS HOce0BaTebHO. [lepBast abTepHATHBA OOBIYHO COACPIKUT JIyUIIINe
pe3yNbTaTHhI.

Ilesb. Yka3piBaeT 3HaueHne Ha3HayeHUs. Hanpumep: 1, 4To 3KkBUBaJIEHTHO JIoruyeckomy "true".
Ynciio cermenToB. KoymuecTBO IpaBUil CETMEHTOB, UCIOJIb30BAHHBIX B aJIbTEPHATUBHON MOJIEIN.
IHoxkpeiTHe. [ToxpbITHE aTbTEPHATUBHON MOJEIIH.

Yacr. KoamuecTBo nonaJaHuii 10 OTHOLIEHUIO K HOKPBITHUIO.

BeposiT. Yka3bIBaeT B IPOLEHTAX BEPOSTHOCTD aJIbTEPHATUBHON MOJEIIN.

Hpumeqaﬁue: AHLTepHaTI/IBHLIe PE3YJIbTATBI HE COXPAHAIOTCA C MOJCJIBIO; OHU I[eﬁCTByIOT TOJIBKO B TCUCHUC
AKTHUBHOI'O C€aHCA.

Bknanka CHUMKM

CHHUMOK - 3TO NIPEJCTABJICHNE MOJIEJIN B KOHKPETHBII MOMEHT BpemMeHu. Hanpumep, MoXeT oTpeboBaTHCS CEIATh
CHIMOK MOJEJIU NIePe] 3arPy3Koil APYTroi aIbTepHATUBHON MOJEIN Ha aHeJIb paboueil MOJIesH, eCli BaM He
X0YeTcs TePSTh MPOMEXYTOUHBIE Pe3yIbTaThl paboThI Tekyleit Mmoaenu. Ha Bkiagke CHUMKHU NEPEIUCIISIOTCS BCe
CHUMKHU MOJEJIeH, cieJIaHHbIe BPYYHYIO AJIs JIFOOOTr0 YKciIa COCTOSTHUI paboueit Moaesu.

Hpumeqaﬁue: CHHUMKH COXPaHsAOTCA BMECTE C MOJECJIBIO. PeKOMCHﬂyeTCH CAEJIaTh CHUMOK IIpU 3arpy3kKe nepBoﬁ
MOACJIN. DTOT CHUMOK 00€eCIeyuT COXpPAaHHOCTb HUCXOJHOM CTPYKTYPBI MOJICIIM, U BbI BCErIa CMOXKETEC BEPHYTHLCA K
3TOU CTPYKTYPpE€. CFCHepI/IpOBaHHoe UM CHUMKa BBIBOOUTCA KaK OTMETKA BPCMCHHU, 0603HaanoLua;{, Korga oH OBLI
COCJIaH.

Co3/1aTh CHUIMOK MOJIEJIN
1. BwibepuTe COOTBETCTBYIOIIYIO MO/ICJIb/AJIbTEPHATUBY JIJIs1 BBIBO/IA HA ITAHEJIM paboUeil MOIeJIu.
2. BHecute Bce HCOOXOAMMbBIC M3MEHECHUS B PAOOUYIO MOJIEIIb.
3. Haxwmure kHonky Caenatb cHUMOK. HOBBIIT CHUMOK TOSIBUTCS HA BKJIaIkKe CHUMKH.
Nmsi. Umst cHuMKa. MOXHO U3MEHUTH UMSI CHUMKA, IIEJIKHYB [0 HEMY JBAY/IbL.

Ilesb. Vka3piBaeT 3HaueHNUE Ha3HavyeHUs. Hanpumep: 1, 4To 3KBUBaJIGHTHO JIoTHYeckoMy "true".
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Yucsio cerMeHToB. KommuecTBO MpaBmI CETMEHTOB, UCTIOJIF30BAHHBIX B MOICIIH.
ITokpbiTHE. [ToXpBITHE MOIETH.
Yacr. KosmuecTBo nmonagaHuil o OTHOIIEHUIO K TOKPBITHIO.
BeposT. Yka3biBaeT B mpoleHTaX BEPOSITHOCTh MOIEJIH.
4. YToOBI IepeBeCTH CHUMOK B COCTOSIHHE paOoyeii MOJIEIIN, BBIACIUTE HYKHBII CHIMOK ¥ HAXXMHUTE KHOIKY
3arpy3nTh; CHUMOK MO/ISJIN TIOSIBUTCS HA TIAHEIIN paboveil MO IeIIH.

5. CHHUMOK MOXHO yIaJIUTh, HAXKaB KHONKY Y JAJIMThb, UJIH LIEJIKHYTh MPABOil KHOMKOI MBIIIH [0 CHUMKY 1
BBIOPATH B MEHIO Y JAJMTh.

PaboTa ¢ CpeacTBO NpoCMOTpa CNUCKA peLLueHnit

Mopenb, KoTopas HaWIydIInM 00pa3oM MPeICKakeT OTKJIMKA U MOBEICHIE KJIMEHTOB, CTPOUTCS B HECKOJIBKO
stanoB. Korma 3amyckaercss CpecTBO TPOCMOTpA CIHCKA PeIeHuit, paboyast MOIeIb 3aMOTHIETCS
OTIPEeICJICHHBIMHI CETMEHTAMH MOJEIH 1 IIOKa3aTeIIMH, M TOTOBA K TOMY, YTOOBI BBI 3aITyCTHIIN 38049y
UCCJICIOBAHNUS JaHHBIX, IPH HEOOXOIUMOCTH U3MEHIIIA CETMEHTHI M/HUJTH [T0OKA3aTE/IM U CTEHEPUPOBAJIH HOBYIO
MO/IeJIb UJTH y3€JI MOJIeJIMPOBAHUS.

MosxHO 706aBJISTH OJHO UJIM HECKOJILKO MPABUJI CETMEHTOB, IIOKA BBl HE pa3paboTaeTe y10BJIETBOPUTEILHYIO
MoJenb. [IpaBuia cerMeHTOB MOXHO JOOaBUTh B MOJEJIb, 3aITyCTUB 3a/1a4¥ UCCIICTOBAHUS JAHHBIX UM UCIIOJIB3Y S
¢yraKnuro V3MeHnTHh NpaBHJIO CerMenTa.

B mporiecce mocTpoeHms MOAEIN MOKHO OIEHATD €€ MPON3BOINTEIIFHOCTD, MCIIBITAB MOJEITh Ha JAHHBIX
U3MEpEeHHIi, BU3yaIM3Upysl ee IuarpaMMoii WM FeHepupysi 0JIb30BaTeIbckue nokasaresu Excel.

Ecimm ecTb COMHEHUS B KAUECTBE MO/JIEJIN, MOXHO CTEHEPUPOBATH HOBYIO MOJEJIb U IOMECTUTD €€ Ha X0JIcT IBM
SPSS Modeler nnu Ha maymutpy Moesnb.

3anaum uccnenosaHua AaHHbIX

3aaua ncciie10BaHMs TAHHBIX - 9TO COOpaHME MapaMeTPOB, ONPEIEIISIOMNX, KAKAM 00pa30M reHEPHPYOTCSI HOBBIE
npaBuia. HexoTopble U3 3THX MapaMeTpOB MOXHO BBIOPATH JIJT 00eCTIeUeHHsI THOKOCTHU TPH MIPOCTOM U OBICTpOU
aJlanTallid MOJIEJIel B HOBBIX CHTYAIMsIX. 3aa4a COCTOUT U3 MIabJIoHa 3a/1a4d (THIA), IEJIM U BRIOOPA MOCTPOCHHUS
(mabopa JaHHBIX IJIS UCCIICAOBAHMS).

B crrenyromux pasiesax npeacTaBiieHbl NOAPOOHOCTH PA3JIMYHBIX ONepalnil 3a1a4 UCCIICI0BAHUS TAHHBIX:

* [3amyck 3amau nccnegopanms’)

. |“CO3J13.HI/I€ Y U3MEHEHHE 3a]1a41 UCCIIeIOBAHMS JAHHBIX  Ha CTP. 153|

* [‘Opranmsanus BeiGopa nannbx” Ha cTp. 155

3anyck 3aga4 ucciegoBanusi: CpeIcTBO MPOCMOTPA CIIUCKA PEIICHIIA TO3BOJISET BPYYHYIO T00aBUTH B MOJICJIb
MIpaBUJIa CErMEHTOB, 3allyCTUB 3aJ1a4M UCCJIEJOBAHMS JAHHBIX UJIM CKONMPOBAB U BCTABUB IIPABUJIA CETMEHTOB U3
OIHON MOJEINN B IPYTyro. 3a/1a4ua MCCIeAOBAHNS TaHHBIX COACPKAT HHPOPMAIIIIO O TOM, KaK CTEHEPHPOBATH
HOBBIC IPABHJIA CETMEHTOB (YCTAHOBKHU MTAPaMETPOB UCCIICTOBAHNS JAHHBIX, TAKUX KaK CTPATErHs MOMCKa,
aTpuOyTHI MOUCKA, ITMPUHA TIOUCKA, TOBEPUTEIILHBIA HHTEPBAJI U T.11.), @ TAKXKe O MOBEACHUH KJIMEHTOB, KOTOPOE
HYXHO Tpe/ICcKa3aTh, U O JAHHBIX JJIs u3y4yeHus. Llenb 3a1a4n Mccaejo0BaHUS TaHHBIX - TIOUCK JIyUYIIAX BO3MOXKHBIX
MIpaBUJI CETMEHTOB.

YTto0nI CICHCPpUPOBATH ITPaBUJIO CETMCHTA MO/JCJIN IIPU 3allyCKE 3aJavu UCCIICAOBAHUS JaHHBIX!

1. IMenxuute mo crpoke OcraTok. Ecin Ha nanenn padoyeit MoieM y>Ke BHIBEICHBI CETMEHTBI, MOXKHO BBIOpATh
TaK>XE€ OJJUH U3 5TUX CCTMCHTOB, 4TOOBI HAUTHU JOMNOJIHUTEJIbHBIC ITPAaBUJId, OCHOBBIBASICh HA OTOM CETMCHTE.
ITocste BbIOOpA OCTAaTKA UM CETMEHTA UCMOJIb3YHTe OUH U3 CJIEAYIOIIUX CIOCOOO0B [JIs1 FTEHEPUPOBAHMS MOJIEIIN
UJIM aJIbTepHATUBHBIE MOJEJIN:

* B menro acTpyMeHTHI BoIOepuTe HailTi cerMeHThI.
¢ IlleskHUTE MPaBOi KHOIKOW MBIIIH IO CTpOKe M cerMeHTy OcTaTok n Beioepute HaiiTn cerMeHThbI.

* Haxwmure knonky HaiiTi cerMeHTBbI Ha naHeu paboueit Moaesu.
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IToxa 3amaya 06pabaThIBAETCsl, X0/ €€ BBIMOJHEHUS OTOOpakaeTCsl B HIDKHEH YacTh paboyvero mpocTpaHCTBa U
I/IH(bOpMI/IpyeT, Korga 3agadya OKOHYUTCH. CKOJ'H)KO NMCEHHO BPEMECHU HOTpe6yeTCH JJI BBIIIOJIHCHU A 3a1a4HU,
3aBUCHUT OT CJIOKHOCTH 3a/1ayll UCCJICIOBAHUS JAHHBIX U OT pa3Mepa Habopa AaHHbIX. Ecii B pe3ysibTaTax ecTh
TOJIBKO OJIHA MO/IEJIb, OHA BBIBOJIUTCS Ha MAHEJb paboveil MoJiesn cpa3y MOCJIe BBIOJIHEHNUSI 33/1a41; OJTHAKO IIPU
HAJIMYUY B Pe3yJIbTaTaX HECKOJILKAX MOJIeJIeil OHU BBIBOJISTCS HA BKJIAJKE AJIbTCPHATUBEIL.

Hpumeqanue: P€3yJ'ILTaTOM 3aaa9u MOryT OBbITh UJIU MOJECJIU, UJIU OTCYTCTBUEC MOHSHCﬁ, WJIA Heyaada.

[Tpormecc momcka HOBBIX MPABUJI CETMEHTOB MOHO MOBTOPSTH JO TOTO MOMEHTA, KOTJa HAKAKIe HOBBIE TpaBuja
yke He OyIyT 100aBIATHCS B MOJIE/b. DTO YKa3bIBAa€T HA TO, UYTO BCE 3HAUYMMBIE TPYNIBI KJINEHTOB yXKe HallICHBI.

3amavy BCCIeOBAHMS TaHHBIX MOXHO 3aIyCTUTH JJIs JIFOOOTO CYIIECTBYIOIIEro cerMeHTa Moiesm. Eciu pe3yiabTat
3aJ1a4u He TOT, YTO BBI UIIIUTE, MOXHO BHIOPATH 3aIyCK APYIoif 3a/1a4ll UCCIIeIOBAHMS JAHHBIX JIJISI TOTO XKe
CermMeHTa. DTO 00ECNeYUT HAXOXKJACHUE TIONOJTHUTEILHBIX MPABUJI 111 BBIOpaHHOTO cermeHTa. CerMeHThl,
pacmnoJjioxxeHHble "HrKe" BHIOpaHHOTO (TO €CTh J00aBJICHHBIE B MO/IEJIb MI03Ke BHIOPAHHOI'O CErMEHTA),
3aMeIIaroTCSI HOBBIMHU CeTMEHTAMHU, TaK KaK KaXKIbIil CETMEHT 3aBUCHT OT CBOMX ITPEIIIICCTBEHHUKOB.

Co3zanne 1 N3MeHeHHe 32124 HCCJIeI0BAHNS TaHHBIX: 3a/1ava MCCIIeAOBAHMS JAHHBIX - 3TO MEXaHN3M IIOUCKa
coOpaHus MpaBmJI, KOTOPBIE 00PA3YIOT MOJIEJIh TaHHBIX. BMecTe ¢ KpuTepusMu NOUCKA, ONIPeIeICHHBIMI B
BbIOpaHHOM I11a0JIOHE, 3T 33/1a4a Olpe/iessleT TaKXKe Ha3HayeHue (TO eCTh (PaKTHUYECKUil BOIPOC, KOTOPBIN ObLI
OCHOBAHHUEM JUJIsl aHAJIN3a, HAIIPUMED, CKOJILKO MOKyNaTeseil MOr'yT OTKJIMKHYThCS Ha TOYTOBYIO PACCHLIKY), &
TaKXKe UICHTUUIUPYET HAOOPHI TaHHBIX /IS UCIOJIb30BaHusL. L{esb 3a1aun vcciieToBaHus! JAHHBIX - TOUCK JIyYIITNX
BO3MOXHBIX MOJEJIEH.

COSHaTb 3aav1y UCCIICAOBAHUS JaHHBIX

YTo06bI CO3daTh 3aJav1y UCCIIEAJOBAHNUA JaHHBIX!
1. BbI6€pI/ITC CEIMCHT, B KOTOPOM BbI XOTUTE UCCIJICAOBATH AOIMOJIHUTCIIbHBIC YCIIOBUA.

2. Haxwmure xHonky [Tapamerpbl. OTkpoeTcs auanoroBoe okHO Co31aTh/U3MEHHUTD 3a/1a4y UCCIICTOBAHUS
JIaHHBIX. B 9TOM 1MaJI0rOBOM OKHE MPEIOCTABJICHBI ONLUU AJISl ONPEAC/ICHUS 3aJaU1 UCCIICOBAHUSI IAHHDBIX.

3. Baecute HeoOXoauMble n3MeHeHns 1 HaxxMuTe KHOMKY OK, 4TOOBI BepHYThCS HA TAHEIh pPabOoyUeit MOIEIIH.
CpelicTBO MPOCMOTPA CIUCKA PEIIEHUH UCIOJIb3YET 3TH MapaMeTPhl B KAYECTBE MAPAMETPOB O YMOJYAHUIO JIJIS
3aIycKa Kax o 3a/1aun, moka He OyJeT BbIOpaHa allbTepHATUBHAS 3a/1a4a UJIU aJIbTepPHATUBHBIC TAPAMETPHI.

4. Haxwmure xHonky HaliTu cerMeHTbI, 9TOOBI HAYATh BBIOJIHEHUE 38491 MCCIICIOBAHNS JTAHHBIX [JI5
BBIOPAHHOTO CETMEHTA.

N3menuthb 3aJavy UCCIICAOBaHU TaHHBIX

B JAUAJIOTOBOM OKHE CO3HaTb/I/13MeHI/ITI) 3aa4vy UCCJICAOBAHUS NaHHBIX NPEACTABJICHBI OIIIUUN AJI OIIPEACIICHU S
HOBOM 3a/1a4u UCCJICIOBAHMS JAHHbBIX WJIM U3MEHEHUS CyHICCTByIOHICﬁ.

BoJIbIMHCTBO OCTYMHBIX IS 38/1a9H MCCIICIOBAHMS JaHHBIX TAPaMETPOB Te e, UTO MPEIIaraloTcs Ha y3JIe
Crmcok penteHnil. VIcKIIoueHns TpeICTABICHB! HIDKE. [lOTOHATEIbHYIO HHDOPMAIIIIO CMOTPHTE B pasfeie
|“Onu1/m MOJIEJIN CNUCKA PELICHN” Ha CTP. 146|.

3arpy3uth napamerpnl: Ecii BbI cO3/1a71M HECKOJIBKO 33144 UCCIETIOBAHUS JaHHBIX, BEIOEpPUTE HY)KHYIO 3a/1a4y.

COS}IaTB... H_IGJ'IKHI/ITG 31CCh, YTOOBI CO3J4aThb HOBYIO 3a1a4y UCCJICAOBAHUS JAaHHBIX HA OCHOBE TCKYIIINUX
IIOKa3bIBACMBIX IAPaAMETPOB 3aJa4u.

Hasnauenne
ITone naznauenusi: [Ipeacrasisier co6oit moJie, 3HAUEHNUE B KOTOPOM BBl XOTHTE MPEICKa3aTh, UCTIOJIb3Y S

IPENOJIOKEHNE, YTO OHO CBA3aHO CO 3HAUCHUSIMH B APYTHX MOJIAX (IPEIUKTOPAax).
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LlesieBoe 3Ha4eHne. Y Ka3bIBACT 3HAUCHUE [10JIS1 HA3HAYCHMS, 33/IAF0IIEe BHIXOIHBIE JTAHHbBIE, KOTOPBIE Bl XOTUTE
cMoOJIeIpoBaTh. Hanpumep, ecim moJjie HazHaveHus churn 3akogupoBano kak 0 = no u 1 = yes, 3agaiite 1 mis
OIpEACJICHUA NTPAaBUJI, B COOTBCTCTBUU C KOTOPLIMU 3allCU 6y)1yT OTHECCHbI K BEPOATHBIM J1JI1 OTTOKA KJIMCHTOB.

[TpocTtrie mapameTpsl

MakcnmaibHoe YHCI0 aJbTEPHATHBHBIX BAPHAHTOB. 32/1a€T KOJIMYECTBO aJIbTEPHATHB IS BBIBOJIA MIPHU 3aITyCKe
3aJlauyl UCCIJICOBAHNS JaHHBIX. MUHUMAJIBHBIN pa3pelieH bl TapaMeTp - 1; MakcUMaJIbHBII HapaMeTp He
OIpeeIsIeTCS.

DKCIepTHBIE HapaMeTpBhI

N3mennTh... OTKpBIBACT IUAIOrOBOE OKHO VI3MEHHTD J0NOJHHTEIbHbIE TAPAMETPBI, T03BOJISIFOIIEE ONPEIeUTh

paCIIMPEHHBIE HACTPOUKH. JIOMOJHUTEIbHYO HMHPOPMALIUIO CMOTPUTE B pa3jesie |“Pe,Z[aKTI/IpOBaHI/I€|
luonoanTeanmx HapaMeTpOB”',

JlanHbIe

Bo160op nocrpoenust. [TpenocTaBiiseT onmun 1715 3a1aHUS TOKA3aTeIs OIIEHKU, KOTOPBIH JOJDKEH OyAeT
aHam3upoBaThesi CpeicTBO MPOCMOTPA CIUCKA PELICHUI 11 OUCKA HOBBIX MpaBuiL. [lepeynciieHHbIe oKa3aTesu
OIICHKH CO3/IAF0TCSI W/UJIM U3MEHSIOTCS B IMAJIOrOBOM OkHe OpraHu3oBaTh BHIOOP JTaHHBIX.

Z[OCTyl]HbIe noJisl. Hpe,Z[OCTaB.HﬂeT OMIUHU AJIS1 BLIBOJIA BCEX MOJICH MJIU ISt BI)I60pa BPYYHYIO, KaKU€ IOJIsA
BBIBO/JIUThH.

W3menntp... Ecoin BoIOpaTh onmuio HacTpouTs, oTKpoeTCst AuajioroBoe okHo HacTpoiika 70CTyNHBIX moJiei, B
KOTOPOM MOXHO BBIOpaTh, KAKUE MOJII OYIYT JOCTYIHBI Kak aTpHOYTHI CerMeHTa, OOHAPYKEHHBIE 3a1a4eit
YICCIIeIOBAHNS NAHHBIX. J{OMOTHATEIbHYIO HHDOPMAIIMIO CMOTpHUTE B passese| HacTpoiika JOCTYIHBIX mojIeil” Hal

Penaxruposanue gqomoanureavnvix napamerpos: B nuanoroBoM okHe M3ameHeHne NOMOTHUTEILHBIX TAPAMETPOB
MPEICTABIICHBI CJICTYFOIINE O KOH(PUTYPUPOBAHUSL.

Metoa pa30ueHHsi HA TPYNNbL. DTOT CIOCO0 MCIOJIb3YEeTCs T pa3OnueHns Ha TPYIIIBI KOJIMYECTBEHHBIX MOJIeH (1o
PaBHOMY KOJIMIECTBY WJIM IO PaBHOM IIMpPHHE).

UYucJio uTepBaioB. KOJIMYECTBO MHTEPBAJIOB, CO3/IaBAEMBIX JIJIS1 KOJIMYECTBEHHBIX MoJiel. MuHuMaIbHOe
paspelIeHHoe 3HaUeHne mapaMeTpa - 2; MaKCUMaJIbHOE 3Ha4YeHNe He OTpAaHNYMBACTCS.

Hlnpmla MOHCKAa MOJeJIH. MaxcumajibHOE KOJIMYECTBO PE3YJIABTATOB MOJICJIM HAa NUKJI, KOTOPLIC MOT'YT
HCIIOJIb30BATLCA AJIs CIICAYIOIICTO HUKJIA. MunumabHOE Pa3spCuICHHOC 3HAYUCHUC ITapaMeTpa - 1; MaKCUMaJIbHOEC
3HAYCHHC HE OIrpaHUYIMUBACTCA.

Ilupuaa noucka npaBuia. MaxcuMabHOE KOJIMIECTBO Pe3yIbTATOB MPaBUA HA UKL, KOTOPBIE MOTYT
UCIIOJIF30BATHCS 1T CICAYIOIIETO UKIa. MUHIMAJIbHOE pa3pelIeHHOe 3HaYCHUE TapaMeTpa - 1; MakCHMaJIbHOe
3HAYCHUE HE OTPAHNMYMBACTCS.

dakTop c/MAHAS HHTePBaJIOB. MUHIMAJIBHBIN 00beM, Ha KOTOPBIIT TOJDKEH BHIPACTH CETMEHT NPU CIUSHUU C
COCEIHUM CETMEHTOM. MUHIMAJIbHOE pa3pelleHHoe 3HaueHue napamerpa - 1,01; MakcuMmabHOE 3HAUEeHNE He
OTpaHUYNBACTCH.

* Pa3pemmuTs nponyuieHHble 3Ha4eHUs B YCJI0BHAX. True - 115 pa3pemenus kputepust IS MISSING B mpaBuax.

* OT1OpoCcHTH NPOMEKYTOUHBIE Pe3yabTaThl. [1pu 3HaUeHNH True BO3BPAIIAFOTCS TOJIBKO OKOHYATEIILHBIC
pe3yIbTaTHI mporecca moncka. OKOHYATENBHBI pe3yIbTaT - 3TO TaKO# pe3yIbTaT, KOTOPHIi O0JIbIIe He
0oOHOBIIsIETCS B npoliecce noucka. [1pu 3HayeHnn False BO3BpaIaroTCs TAKKE IPOMEXYTOUHbIE PE3YJIbTATHI.
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Hactpoiika qoctymnuix moaeii: B nuanoroBom okae HacTpoiika TOCTYNHBIX MOJIEH MOXKHO BBIOpATh, KAKUE MOJIS
OyIyT NOCTYNHBI KaK aTpuOyThI CErMeHTa, OOHAPYKEHHBIE 3a/1aUeil UCCIIeIOBAHUSI TAHHBIX.

Z[ocrymn)le. HepeqncnﬂeT T10JIsA, JOCTYIHBIC B HACTOANIIEC BPEMS KaK anI/I6yTbI CErMeCHTA. LLJ'IFI yaaJeHus noJie u3
9TOI'O CIIUCKa BbI6€pI/ITC COOTBETCTBYIOIIHUE ITOJISA U HAXXKMUTEC KHOIIKY y}laJII/IT]) >3, BI)I6paHH]>IC OJIA 6y[[yT
NEPEMCECILCHBI U3 CIIMCKa HOCTyHHbIC B CITMCOK HenocryngIe.

Henmoctynnsie. [TepeunciiseT moist, KOTOPbIE HEAOCTYITHBI KaK aTPHOYTHI cerMeHTa. UTOOBI BKIIFOUATD 9TH MOJIS B
CIACOK TOCTYIHBIX, BRIOEPUTE COOTBETCTBYFOIIINE ITOJIS 1 HAXXMHUTE KHONIKY << /lo6aButh. BriOpannsie mosis OyayT
nepeMeIreHs! u3 cnrucka Hegoctynaele B criicok JlocTymHbIe.

Opraﬂmauml BblﬁOpa JAHHBIX OpraHI/Bys{ BI)I60p JaHHBIX (Ha6op1>1 JaHHBIX HCCJ’IeﬂOBaHI/Iﬂ), MOXKHO yKa3aTb,
KaKH€ ITOKa3aTCJIM OUCHKU JOJIKHBI UCIIOJIb30BaThCA Cpe[[CTBO IpoCMOTpa CIIUCKa pCIHCHI/Iﬁ JJI1 TIOUCKA HOBBIX
InpaBuJi, 1 BI>I6paTI:, Kakue Ha60pr JaHHBIX 6y,l'[yT HCNOJIb30BAThHCS KaK OCHOBA JJIS TOKa3aTesIei.

UToObI OPraHn30BaTh BBIOOP AAHHBIX:

1. B mento MHCTpyM™MeHTHI BbIOepuTe NyHKT Opranuzamus BbIOOPA JAHHBIX WM IIEJIKHUTE IPABOI KHONKON MBIIIH
IO CErMEHTY ¥ BbIOepuTe 3Ty e oniuro. OTKPoeTCs [uajioroBoe okHo Opranmusanus BbIOOpa JaHHBIX.
Ipumeuanue: B mnasoroBoM okHe OpraHusaliiys BEIOOpa JaHHBIX MOXKHO TakXKe U3MEHSTh U yIaJIITh
CYIIECTBYIOIINIA BEIOOP TAHHBIX.

2. Haxwmute kaHONIKY JI06aBHTH HOBBII BLIOOP TaAHHBIX. 3AITUCH O HOBOM BBIOOPE JAHHBIX JOOABUTCS B
CYIIIECTBYIOIIYIO TaOJIHITy.

3. Haxwmure kHonky Mms 1 BBeIUTE COOTBETCTBYIOIIEE UMSI BBIOOPA.

4. Haxmure xHonky Pa3aes u BbiGepuTe COOTBETCTBYIOIUI THII pa3/iea.

5. Haxkmure KHONKY Y ¢JIOBHE U BIOEPUTE COOTBETCTBYIOIIYIO OMINIO YCIoBUs. [1pu BeIOOpe ommun 3aaaTh

OTKPOETCsI TMAJIOTOBOE OKHO 3a/1aTh YCIOBUE BHIOOPA, PETOCTABIISIONIEE BOZMOXHOCTh ONpEAeSIeHUs YCIOBUH
J1J151 KOHKPETHBIX MOJIEH.

6. OrmpenennTe COOTBETCTBYIOIIEE yCiIoBUE N HaxkmuTe KHOTKY OK.

BapI/Ia,HTBI BI)I60pa JAHHBIX TOCTYNHBI B BBINIAJAOIIEM CITUCKE BLI60p IMOCTPOCHUA B 1UAJIOTOBOM OKHE
CO3)IaTI)/I/I3MCHI/ITL 3aa1y UCCJICAOBAHUA NTaHHBIX. DTOT CIHUCOK IO3BOJISIET Bbl6paTb, Kakoil moka3aTesib OLICHKHA
6y,Z[CT UCIIOJIb30BATHCA JIs1 KOHerTHOﬁ 3aa4u UCCIICJOBAaHUA JaHHBIX.

NpaBuna cermeHTOB

HpaBI/IJIa CEIMEHTOB MOJCJIM MOXHO HaI7ITI/I, 3allyCTHB 3aJav1y UCCIICAOBAHUS JaHHBIX HA OCHOBE mabJioHa 3a1a4.
MoxHo BPYYHYIO LlO6aBI/ITb B MOJCJIb TpaBUJia CETMCHTOB, UCIIOJIb3Y (I)yHKI.II/II/I BceraButh cermenT nym MI3MeHUTDH
IIpaBUJIO CCTMEHTA.

Eciu BIOpaTh MOMCK MPAaBUJI CETMEHTOB Uepe3 UCCIIeI0BAHNE TAHHBIX, Pe3YJIbTATHI, €CJIM OHU OYIyT, BEIBOISITCS Ha
BKs1azike [Iporpamma npocMoTpa 1uajioroBoro okHa MHTepakTUBHBIN cIUCOK. MOXHO OBICTPO YTOUHUTH Ballly
MO/IeJIb, BBIOPAB OJIMH U3 aJIbTEPHATUBHBIX PE3yJIbTATOB B IMAJIOIOBOM OKHE AJIbOOMBI MOJIEJIel 1 Ha)kaB KHOIIKY
3arpysuth. Tax MOXHO 3KCHEpUMEHTUPOBATH C PAa3JIMYHBIMU Pe3yJIbTaTaMHU, IOKA BbI HE Oy/1eTe FOTOBBI HOCTPOUTH
MOJI€JIb, TOYHO ONHUCBIBAOLIYIO ONTUMAJIbHYIO TPYIILy HA3HAUEHHUS.

BceraBka cermenToB: Vcmosn3ys pyHKINIO BCTABKU CETMEHTA, MOKHO BPYYHYIO JOOABUTH K MOJEJIH ITpaBuja
CETMEHTOB.

UTo06b! 7OOABUTH YCJIOBUE MPABUJIA CETMEHTA K MOJIEIIN:

1. B gmanoroBom oxHe MIHTEpaKTHBHBII CIMCOK BHIOEPUTE MOJIOKEHNE, B KOTOPOM BBl XOTHTE JOOABUTH HOBBIIA
cerMeHT. HoBbIli cerMeHT OyeT J100aBjeH HETOCPEICTBEHHO HAJl BLIOPAHHBIM CETMEHTOM.

2. B meHro M3MeHNUTH BBIOCpUTE MyHKT BCTaBUTH CerMEHT MITH IIEJIKHATE MTPABO KHOITKOM MBIIITH IO CETMEHTY IJIS
JIOCTYHAa K BBIOOPY 3TOI OMIIHA.

OTKpOﬁTCH JUaJIOrOBOE OKHO BceraButh CEIMCHT, B KOTOPOM MOXHO BCTABUTH YCJIOBHUA IIPpaBUJI HOBOT'O
CEIrMCHTA.
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Haxwmute kHOnky BeraButb. OTKpoeTCS IMaIoroBoe OKHO BCTaBUTH yCiIoBHe, MO3BOJISAFOIIEE ONPEACIUTh
aTpUOYTHI IS HOBOTO YCJIOBUS IPABHIIA.

BBI6€pI/IT€ II0JIE 1 OIICPATOP U3 PACKPBIBAOIIIUXCA CIIMCKOB.

Ilpumeuanue: ITpu BriOope onepatopa Not in BeIOpaHHOE ycIoBHe OYIET AeCTBOBATH KaK YCIOBHE
UCKJIFOUYCHUS U BEIBOJUTHCS B TMAJIOTOBOM OKHE BCTaBUTH mpaBUiio KpacHsM mipudTom. Hampumep, xoraa
ycioBue region = 'TOWN' moka3zaHoO KpacHBIM IIBETOM, 3TO o3Ha4aeT, uTo TOWN mckiroueH u3 Habopa
pe3yJIbTaTOB.

BBenute 0JTHO MJIM HECKOJIBKO 3HAUCHUN MJIM HAXKMHUTE KHONKY BCTaBHTBH 3HaUeHHe, YTOOBI OTKPBITH TUAJIOTOBOC
OKHO BcTaBuTh 3HaueHME. B 3TOM AMaioroBom okHe MOXHO BBIOpATh 3HAUCHUE, OMPEICIICHHOE [IJTs 33 IAHHOT O
noJis. Hanpumep, moJie coCTOMT B OpaKe MpeOCTABUT [IJIs BBIOOpA 3HAYCHUS /Ia U HET.

Haxwmute kHonky OK, 4ToOBI BepHYThCS B AnasioroBoe okHO BeraBuTh cerment. Haxmure xHonky OK ere
pa3s, 4ToObI 106aBUTH CO3JaHHBIN CETMEHT B MO/JIEJIb.

Hosrlii cermenT 6y,HCT BBIBC/ICH HA 3KPaH B YKa3aHHOM IIOJIOKECHUU MOICIIN.

PeZ[aKTﬂpOBaHﬂe NnpaBuJI CerMeHTa: (DyHKI_II/IOHaJ'IbeIe BO3MOYHOCTH IUAJIOTOBOr0 OKHA M3MeHUTH IIpaBUIIO
CETMCHTA MO3BOJIAIOT )1063.BJ'I$[TB, U3MEHATD U YAAJIATH YCJIOBUA IPaBUJI CCTMEHTOB.

YUToO6BI N3MEHUTD YCJIOBHUE IPABHUIJIA CETMEHTA:

1.
2.

BHGCpI/ITe CETMCHT MOJICIIN, KOTOpLII7I BbI XOTUTC UBMCHUTD.

B menro [1paBka BeiOepuTe MyHKT VI3MEHHTH MPABHJIO CErMEHTA MU IIEJIKHUTE IPABOY KHOMKOMN MBIIIH 110
IPaBUJIY LI JOCTYIA K BEIOOPY ATOH OMIUH.

OTKpOETCS IMAJIOrOBOE OKHO MI3MEHHUTh NPAaBUJIO CETMEHTA.
BriOepuTe COOTBETCTBYFOIIEE YCIOBUE MPABUJIA W HAXKMHUTE KHONKY VI3MeHHTB.

OTKpOCTCﬂ JAUaJIOrOBOC OKHO N3mennts YCJIOBHE, ITO3BOJIAOIICC OIIPCACIUTD anI/I6yTbI JUJIsL BbI6paHHOFO
yCJI0BHA ITpaBUJIA.

BriOepute noJie u onepaTop U3 BHINAJAIONINX CIUCKOB.

Ilpumeuanue: TTpu BeIOOpe onepaTopa Not in BEIOpaHHOE yCIOBHE OYIET AeHCTBOBATHL KAaK YCIOBHE
UCKJIFOYCHUS U BBIBOAUTHCA B JUAJIOTOBOM OKHE N3menutn IpaBUJIO CETMCHTA KPACHBIM I_HpI/I(bTOM. Haan/IMep,
koraa yciosue region = 'TOWN' moka3aHO KpacHBIM IIBETOM, 3TO o3Ha4aeT, uTo TOWN mckimoueH u3 Habopa
pe3yJIbTaTOB.

BBennTe 0/THO MJIM HECKOJIBKO 3HAUCHUH MJIM HAXKMHTE KHOTIKY BeTaBHTh 3HaveHHe, YTOOBI OTKPBITH THAJIOTOBOE
OoKHO BcTaBuTh 3HaUeHME. B 3TOM AMaoroBom okHE MOXHO BHIOpATH 3HAUCHHE, ONPEICICHHOE IJIs1 3aTaHHOTO
noJjisi. Hampumep, moJie cocTOUT B Gpake MpeIOCTaBUT JIs1 BLIOOpA 3HAUSHUS /1A 1 HeT.

Haxxmute kaonky OK, 4ToObI BEpHYThCS B IMAJIOTOBOE OKHO VI3MEHUTD NpaBujio cerMenTa. Haxmure KHOMKY
OK erie pa3, 4TOOBI BEPHYTHCS B pabOUYIO MOJIEh.

BeIOpaHHBIi cerMeHT Oy/1eT MOKa3aH C U3MEHEHHBIMHU YCIIOBHUSIMH MTPaBUIL.

Vganenue ycaosuil mpagua cermentos: YUTo0bI yAAIUTH YCJI0BHE NPABUJ CETMEHTOB:

I.
2.

BI)I6CpI/ITC CErMCHT MOJCJIU, conepmamnﬁ yCJI0BUA NpaBUJl, KOTOPBIC Bl XOTUTE YAAJIUTD.

B menro M3mennTh BBIOEpUTE MyHKT I3MEHHTH MPABHJIO CErMEHTA WJTH IIEJIKHUTE IPABON KHOMKOHN MBIIIH I10
CeTMEHTY IS TOCTYIa K BBIOOPY TOI OIIIHH.

OTKpOﬁTCﬂ JAUAJIOTOBOE OKHO 3menenue IIpaBuJia CCrMCHTAa, B KOTOPOM MOXHO YAAJIMTH OJHO UJIM HECKOJIBKO
yc.]'[OBHfI IIpaBUJI CCTMCHTOB.

BriOepuTte COOTBETCTBYIOIIEE YCIOBUE IPABUI X HAKMHUTE KHOMKY Y 1aJUTh.

IenxauTe mo OK.

VnasneHue 0JJHOrO MJIM HECKOJIbKHUX YCJIOBUIT IPABUJI CETMEHTOB BBI3bIBAET OOHOBJICHHUE TTOKA3aTeell Ha NaHesIn
paboueii Mmojen.
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KonupoBanne cermenToB: CpencTBO MPOCMOTPA CIIICKA PEIIeHI IPeAOCTaBIsAeT yIOOHBIH CIOCOO KOMMPOBAHUS
cerMeHToB Mojesieit. Korjia Bbl XOTUTE TPUMEHUTh CETMEHT U3 OJHOM MOJENN K APYroil MOJEH, IPOCTO
CKONUPYHTE (MJIM BBIPEKbTE) €r0 U3 OJIHOI MOJIETIN U BCTaBbTe U3 Oydepa maMsTu B Apyryro. Bel MoxeTe
CKOIUPOBATH TAKKe CETMEHT MOJIEJIM, TOKA3aHHBIN Ha maneu [IpeagBapuTebHbINA NPOCMOTP aJIbTEPHATUBHI U
BCTaBUTh €ro u3 Oydepa maMsTu B MOJECIIb, IOKa3aHHYIO HA TaHeJU paboueit Moxem. DTu (HYHKIUN KOMUPOBAHHUS,
BBIPE3aHMS W BCTABKH UCIOJIB3YOT CHCTEMHBIH Oy(hep oOMeHa [T XpaHCHUS UM U3BJICUCHHSI BDEMEHHBIX JaHHBIX.
DTO 03HAYAET, UYTO YCIIOBUS M HA3HAYCHUs KONMHUPYIOTCs B Oydepe namstu. Comepxxumoe Oydepa oOMeHa He
3ape3epBUPOBAHO [IJIs NCIOJIb30BAHNUS UCKIIFOUNTEHHO B CpeIcTBO MPOCMOTpa CIIICKA PEIICHHI, €T0 MOXKHO
BCTABJIITH TAKXKE U B IPyTUe MPUKJIATHBIE TPOTpaMMbl. Hanprmep, mpu BcTaBke coepxuMoro Oydepa mamsta B
TEKCTOBBIN peJaKTOP YCJIOBHS M Ha3HAYCHNE BCTABJIIOTCS B popmaTe XML.

YT100BI CKONMMPOBATH UJIM BbIPE3aTh CCIMEHTBI MOICIIN:
1. BBI6€pI/ITe CEIrMCHT MOJACJIN, KOTOpLIﬁ BbI XOTUTEC HUCIIOJIL30BATH B ,Z[pyl"Oﬁ MOJCJIN.

2. B meHro M3mennts BeiOepute myHKT KompoBaTh (11 Beipe3aTs), MOXHO TakXke IIEJIKHYTh PaBOil KHOIKOM
MBIIIIH [0 CETMEHTY MOJIEJIH U MOCJIe 3TOTro BEIOpaTh KonnpoBats mim Beipe3aTs.

3. OTkpoiiTe COOTBETCTBYIOIIYIO MOJIENb (KyJa Oy/IeT BCTABJIEH CETMEHT MOJIEIIH ).

4. BBI6CpI/ITe OJHWH U3 CECMCHTOB MOACJIN U HICJIKHUTE I10 BceTaButh.

Ilpumeuanue: Bmecto komana Beipe3ath, KonnpoBats 1 BcTaBuTh MOKHO UCIOJIB30BATh TAK)KE KOMOUHAIIAN
knasuir: Ctrl+X, Ctrl+C u Ctrl+V.

CKOHHpOBaHHbIﬁ (I/I.]'II/I BpreSaHHbIﬁ) CCI'MCHT BCTABJIACTCA HAl paHEe BbI6paHHLIM CEIrMCHTOM MOICJIN.
IToxa3aTeu BCTaBJIGHHOTO CETMEHTA U CETMEHTOB HUIKE BBIYACIISFOTCS IIOBTOPHO.

Ilpumeuanue: Obe Momeu B 3TOR MPOIEAYPE TOJDKHBI OCHOBBIBATHCS HA OJTHOM 0a30BOM IIA0JIOHE MOICIN 1
coliepKaTh OJMHAKOBOE TI0JIe HAa3HAUEHU S, B IPOTHUBHOM CJIydae MOSIBUTCS COOOIIeHne 00 OImoKe.

A.]'leepHaTl/lBHI)Ie mojaeau: B Tex ciIydadX, Korga CymeCTBYET HECCKOJIbKO PE3yJIbTATOB, HA BKJIAAKE AJ'II)TepHaTI/IBbI
BBIBOJSATCA PE3YJIbTATHL KaXXJ0M 3aa4u UCCJICIOBAHUS JaHHBIX. Kaxczu)n‘/i PEIYJIAbTAT COCTOUT U3 YCJ'[OBI/Iﬁ B
BbIGpaHHI)IX JaHHBIX, KOTOPbIC JarOT HanboJiee TOYHOE COOTBETCTBUE C IOJIEM Ha3HA4YCHUS, a TaAKXKE BCC
"I[OCTaTO‘{HO Xopomne" AJIbTCPHATHUBBEI. O6HICC KOJIMYECCTBO BbIBOAUMBIX aJIbTCPHATHUB 3aBUCUT OT KPUTCPHUCB
IIOUCKA, UCIIOJIb30OBAHHBIX B IIPOLECCEC aHAJIU34a.

UTOoOBI IPOCMOTPETH aJIbTePHATHBHBIC MOJICIIH:

1. IleskHUTE MO aJIBTEPHATHBHON MOJEIN HA BKJIanke AbTepHaTHBBL. Ha maness [IpeaBapuTesbHBII IPOCMOTP
aJIbTePHATUBBI CETMEHTHI aJIbTEPHATHBHON MOJICITHN MOSBSTCS UM 3aMEHST CETMEHTBI TEKYIIEeH MOICIIH.

2. st paboThl ¢ aJIbTEPHATUBHOM MOJIEJIbIO HA MAHEN paboueil MoJe M BbIOEpUTE MOJIEIIb, IIEJIKHUTE 110
3arpy3urb Ha nanesu [IpeaBapuTeIbHBIN TPOCMOTP AJIbTEPHATUBLI HJIM LIEJIKHUTE MPABOI KHOMKOW MBIIIHU O
MMEHHU aJIbTEPHATUBHON MOJIEJIM HA BKJIAJIKe AJIbTEPHATUBBI U BbIOepuTEe 3arpy3uTh.

Hpumeanue: HpI/I TCHECPpUPOBAHUUA HOBOM MOJIEJIN AJIbTCPHATHUBHBIC MOACIIN HE COXPAHAROTCA.

Hactponka mogenu
JlanHble He cTaTHYHBL. KJIMeHTHI nepee3xaroT, BCTYNAIOT B Opak, MEHSIOT MeCcTO paboThl. ToBaphl TepSIOT
PBIHOYHYIO ITPUBJICKATCJIBHOCTD U YCTAPEBAIOT.

CpencTBo mpocMOTpa CIIUCKA PElIeHuit obecneunBaeT THOKOCTh OM3HEC-TI0JIb30BATEIICH 1T IPOCTOH U OBICTPOi
aJlanTalliy MOJIeJIel B HOBBIX CHTYaIMsIX. BBl MOkeTe H3MEHSTb MOJIeIIb, PEIaKTUPYS, YA, IeaKTUBAPY S
KOHKPETHBIE CETMEHTBI MOJICIIN UJTH U3MEHSISI HX IPHOPHUTET.

IIpnoputu3anus cerMeHTOB: PaHXMpOBaTh MpaBujla MOJEIN MOXHO B JTF0OOM BeIOpanHOM mopske. [To
YMOJIYAHUIO CETMEHTBI MOJIEJIM BBIBOASTCS B MOPSAKE IPUOPUTETA, IPUIEM y IEPBOrO CETMEHTa CaAMBbIil BHICOKMI
npuoputeT. [Tpu Ha3HAUEHNN OJTHOMY MJIM HECKOJILKAM CETMEHTAM JIPYTUX NPHOPUTETOB COOTBETCTBYIOIIUM
006pa3oM MeHseTCs MOAeb. Bbl MOXeTe U3MEHUTh HY’KHBIM 00pa3oM MO/Iejb, HepeMellasi CerMEHThI Ha yPOBEHb
6oJiee BBICOKOTO HJIM 00JIee HU3KOTO IPUOPUTETA.
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1 onpeniesieHns: IpUOPUTETAa CETMEHTOB MOCIIN:
1. Bribepute cerMeHT MOZIENM, KOTOPOMY BBl XOTUTE HA3HAYUTD APYTOM IPHOPHUTET.

2. Haxmute o1Hy U3 KHOIOK CO CTPEJIKAMU Ha MaHEJIM MHCTPYMEHTOB paboueil MoAesH, YTOOkI EpEeMECTUTh
3aJaHHBIA CErMEHT MOJEJIU BBEPX UJIU BHU3 110 CIIUCKY.

[Tocre mproOpUTH3ANUY BCE MPEIBIAYIINE PE3yIbTAThI ONCHOK OYAYT BBIYUCIICHBI IOBTOPHO, ¥ OyIyT BHIBEACHBI
HOBBIC 3HAYCHUS.

Y nanenue cermenToB: YTOOBI yIaJIUTh OJIUH UJIM HECKOJIBKO CETMEHTOB:
1. BniOepuTe cerMeHT MOJICIIN.

2. B meHro MI3MeHUTH BbIOEpUTE NYHKT Y AAJMTh CerMEHT UJIM HAXKMUTE KHONKY Y IaJIUTh HA MaHeJn
MHCTPYMEHTOB NaHe M padoueit Moiesu.

IMoka3zaTtesu OyyT BBIYUCIICHBI JIJIS1 U3MEHEHHOW MOJIEJIM IIOBTOPHO, @ MOJIEJIb OYeT U3MEHEHa COOTBETCTBYIOIIIM
o6pazoMm.

Hckiiouenne cerMeHTOB: B0O3MOXHO, IpH MOMCKE KOHKPETHBIX TPYII BbI Oy/1eTe OCHOBLIBATH OM3HEC-ICUCTBUS HA
BBIOOpE CErMEHTOB MO/iesd. [1pu BHeAPEHNH MO/I€IM MOXKHO BBIOPATH OMINIO UCKJIFOUCHUS HEKOTOPBIX €€
CerMEHTOB. VICKJIFOUeHHBIE CErMEHTHI OLICHUBAIOTCS KaK MyCThle 3HaYeHUs. Takoe UCKJIIOUeHNE HE O3HAYAET, YTO
CErMEHT He UCIOJIb3YeTCsl; CMBICIT UCKJIFOYEHUSI B TOM, YTO BCE YAOBJIETBOPSIOIINE 3TOMY IIPaBUITY 3AMUCH
HCKJIFOYAIOTCS M3 CIUCKA pacchlIKu. [IpaBuiio mo-npexaemMy NpuMEHIMO, HO MHAYE.

UTOOBI NCKITFOYATH KOHKPETHBIE CETMEHTHI MOICIIH:
1. BriGepute cerMeHT Ha naHesu paboueil Moaesu.

2. Haxwmure xHonKy [TepeK/II0UNTh HCKJ/IIOUEHHEe CerMeHTa Ha TaHEeJIM HHCTPYMEHTOB B COCTaBe MaHeu paboyeit
Mozenn. B BeiOpanHOM cTos161e HazHavyeHne BEBIOpAaHHOTO CerMeHTa Telephb NOsIBUTCS Haanuch VIcK/Io4eHo.

Hpumeanue: B otmmuume ot YAAJICHHBIX CCTMEHTOB, UCKJIFOYCHHBIC CETMCHTBI OCTAIOTCA JOCTYIIHBIMU IJIS
HUCIOJIb30BAHMS B KOHEUHON MOJCIIN. M ckimroueHHbIe CerMEeHTHI BIIMSIOT Ha PE3YyJAbTAaThl JUAT'PAMM.

W3menenne 3na4veHusi Ha3Havenusi: B nmasioroBom oxHe M3MeHNTH 3HaUeHNE HA3HAYCHUS MOYKHO U3MEHUTD
3HAYCHUC HA3HAYCHUSA IJIA TCKYIIECT O 1OJId HA3HAYCHUA.

CHUMKH 1 pe3yJIbTaThl CEAHCOB CO 3HAUYEHHEM Ha3HAUCHUS, OTJIMYHBIM OT 3a/IaHHOTO B paboueit Moaey,
0003Ha4aroTCsl N3MEeHeHNeM (hoHa B TAOJIMIE JJII COOTBETCTBYIOIIEH CTPOKH Ha JKEJITBIA. DTO yKa3bIBaeT, YTO
CHUMOK/pE3yJIbTAT CeaHCa yCTAPEIIH.

B nmuanoroBom okHe Co3/1aTh/U3MEHHTH 3a/1a4y HCCJIeI0BAHNS JAHHBIX BBIBOUTCS 3HAUYCHUE HA3HAUYCHUS JIUTs
TeKyIeit padboyeit Mojesn. ITO 3HAUCHUE HA3HAUCHUS HE COXPAHSIETCS B 3a/1aUe UCCIIE0OBAHNUS TaHHBIX. BMecTo
9TOrO 3Ha4YeHue OepeTcs ¢ maneau Pabovas MoIesb.

[Tpu npoaBMKeHNM COXPAaHEHHON MOJENN Ha aHesb Pabovas Moesb co 3HaYeHNeM Ha3HAYCHUS, O TJINYAFOIIAMCS
OT COOTBETCTBYIOIIEr0 3HAUCHUS paboueil Mojienu (Halpumep, U3-3a peIakKTHPOBAHNS aJIbTEPHATUBHOTO
pe3yJibTaTa UM KOINMM CHAMKA), 3HAUSHUE HA3HAUYCHUSI COXPAHEHHON MOJIeNIN 3aMeHsieTcs IS COBIAACHUS CO
3HAUEHUEM Ha3Ha4YeHUs paboueil MoAen (3HAUEHNE Ha3HAUCHHU ], IOKa3aHHOe Ha naHeau Pabovas Mozess, He
n3mensiercs). [TokasaTesm Mojiesm nepeoleHNBaIOTCsl C HOBBIM 3HAYCHNEM Ha3HAYCHHUS.

CreHepupoBaTb HOBYIO MoAersb
B JANAJIOTOBOM OKHE rCHCpI/IpOBaHI/IC HOBOM MOACIM NPEACTABJICHBI ONIUUN IJII UMEHOBAHUA MOJEJIN U BbI60pa, rae
OyJIeT CO3/1aH HOBBIH y3eI.

Umsa MO/J€eJIH. BI)I6epI/ITe HaCTpOl/lTb, YTOOBI NOANPABUTL aBTOMATUYCCKU CICHEPUPOBAHHOC UM UJIN CO31aTh
YHUKAJIbHOC UM JId y3Jia, KaK OHO 6yHCT IIOKAa3bIBATHCA Ha XOJICTC ITIOTOKA.
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Co3aatb y3ea Ha ... [Ipu Be16ope XoJIcT HOBast MOJE)Ib OyIeT paciojiokeHa Ha pabodyeM XO0JICTe; IPU BbIOOpe
IMamurpa GM - Ha nmasmTpe Moaenu; Beioop onuun O6a No/10KeHHs pacrojiaracT HOBYIO MOJEJIb U Ha pabouem
X0JICTE, ¥ Ha najutpe Mojenu.

BriIIOYMTH HHTEPAKTHBHOE COCTOsSIHHE ceanca. [1py BKIIFOYEHUH 3TOM ONIIMY UHTEPAKTUBHOE COCTOSIHUE CEaHCa
COXpaHsieTCsl B creHepupoBaHHoi Moiesiu. Korjia mo3sxe Bbl CreHepupyeTe U3 MOJIEJIU y3eJI MOACIMPOBAHMUS, 9TO
COCTOSIHHUE TIepeHeceTCs Tyna U OyAeT UCIOIb30BaThCS I MHAIUAIN3AINN HHTEPaKTUBHOTO ceaHca. HesaBucumo
OT BBIOOpA 3TOM ONIINK caMa MOJIEJTb OIIEHIMBAET HOBbIC JaHHBIC OMHAKOBO. ECi He BEIOMpATH 3Ty ONIINIO,
MO/IeJIb BCE PABHO CMOXKET CO3AaTh y3€JI IOCTPOEHHS, HO OH OyAeT GoJiee 00IMM 1 OYAET 3aImycKaTb HOBBIE
MHTEPAKTUBHBIE CEAHCHI, a HE MIPOIOJDKATH CTaPhIe CEAHChI C TOTO MOMEHTA, KOTJa OHH OBLIM OCTAHOBJICHBI. Ecim
Bbl U3MEHSIETE NapAMETPhI Y3J1a, HO 3aIlyCKAETEe €ro C COXPAHEHHBIM COCTOSIHUEM, 3TH U3MEHEHHBIE TapaMeTphbl
OyIyT UITHOPUPOBATHLCS U OYAYT UCMOJIb30BATHLCS MApaMETPhl COXPAHEHHOT'O COCTOSIHUS.

HpquettaHue: CTaHHapTHHe MOKa3aTeJIu - 5TO €AMHCTBCHHBIC IOKA3aTCJIN, KOTOPBIC OCTAIOTCA B MOICJIU.
I[OHOJ'IHI/ITCJ'IBHBIC IOKa3aTeCJId COXPAHAOTCA C UHTECPAKTUBHBIM COCTOSIHUCM. CFSHCpHpOBaHHaH MOJECJIb HE
NpeACTABIIAECT COXPAHEHHOI'O MHTEPAKTUBHOI'O COCTOSAHUSA 3aa4Y UCCIICAOBAHUS JaHHBIX. HpI/I 3allyCKe CpC,Z[CTBO
IpOoCMOTpa CIIMCKa pCH.ICHI/Iﬁ BBIBOJATCA MAPaMETPbI, UCXOJHO 3aJaHHBIC B ITPOI'paMME ITPOCMOTpaA.

JIOTIOJTHUTEJIbHY IO HH(POPMAITUIO CMOTPUTE B pa3L[eJ1e|“HOBT0pH0e FeHEPHPOBAHHE Y3J1a MOIepoBanus’ Ha cTp.|
i

OueHKka moaenu

yCHCIHHOG MOOCJIMPOBAHUC Tpe6yCT THIaTCJ'II:HOfI OLOCHKU MOJECJIA IIEPCI €€ peanmauneﬁ B l'[pOI/I3BOLICTBCHHOI71
cpenac. CpeZ[CTBO IpoOCMOTpa CIruCKa pCH_ICHI/If/'I OpeaOoCTaBJISACT HECKOJIBKO CTATUCTUYCCKUX U 6H3HeC-HOKaSaTeJ‘I€I71,
KOTOPBIC MOXXHO HMCIIOJIb30BATH AJISI OLICHKH BOSZ[CfICTBPI)I MOICJIM B p€aJIbHBIX YCIIOBUAX. C}ona BXOAAT
JIMarpaMMbI BBIUTPBIIIEH 1 MOJTHAS (PYHKIIMOHAIbHASI COBMECTUMOCTD ¢ Excel, 4To mo3BoJIsieT 00CUnTHIBATh
CIIEHAPUH CTOMMOCTB/IIPEUMYIIECTBA JIJIsI OIICHKU BO3/ICHCTBUSI BHEIPCHMUSL.

Moenm MOXHO OLIEHUBATh CJICAYOIMMU criocobamu:

* C 1uCroJIb30BaHKUEM MPEIBAPUTEIIHLHO OMPECTICHHbBIX TOKa3aTelell CTATUCTHIECKUX U OU3HEC-MO/IeIeH,
JoCTynHBIX B CpeIcTBO MPOCMOTpA CHKCKA PelleHwid (BEpOSTHOCTD, YaCTOTA).

e OreHuBas MokKa3zaTeJd, IMIIOPTUpOBaHHbBIe n3 Microsoft Excel.

* Busyanmusupys MOZeJIb ¢ UCIIOJIb30BAHUEM IMATPAMMBI BBIUIPBILLIA.

Opranuzanus nokasareJeii Mogaemn: CpecTBO IPOCMOTpPA CIMCKA PEIICHUN PETIOCTABIISAET OIMIUAN IS
onpe/IesICHNs ToKa3aTesield, KOTOPbIe BBIYMCIISTFOTCS W BBIBOJSTCS B BUE CTOJIONOB. KaKIbIif CErMEHT MOXKET
BKJIFOUYATH B ce0sI MOKA3aTeJIM HOKPBITHUS, YACTOTHI, BEPOSITHOCTU M OIMUOKH IO YMOJTIAHUIO, TPEICTABJICHHbBIE
croJionamu. Bl MokeTe co3/1aTh M HOBBIE TIOKA3aTEJN, KOTOPBIE OYIyT BRIBOAUTHCS KaK CTOJIOIIBI.

OmnpenenieHne nokasaTtesei Mojieneit

Uto0bl 706aBUTH MOKA3aTENb K Ballleld MOJIENIU UJIM ONPEIEIUTh CYIIECTBYIOIIUI TOKAa3aTeb:

1. B mento MiHCTpyMeHTHI BbIOepuTe MyHKT Opranu3oBaTh NOKAa3aTes M MO/IeJIH UITH [IEJIKHATE TPABOH KHOMKOMH
MBIIIH U ceaiTe 3TOT BBIOOP. OTKpoeTCs naoroBoe okHO OpraHn3oBaTh MOKA3aTeN MOICII.

2. Haxwmute xonky Jl00aBUTH HOBBIIi OKa3aTe b Moae/H (cripaBa oT cTosona [Toka3zaTs). HoBbIif moka3aTesb
OyzleT mpe/IcTaBJIeH B TaOJUIIe.

3. Jlaiite ums nokasaTtesro, HaliuTe MOAXO SN TUII, OO BBIBOJIA 1 BEIOOP. CTosben [Toka3aTh ykaszbiBaer,
OyJIeT JI1 3TOT MOKa3aTeJIb BBIBOJUTHCS JIIS paboueit Moaesm. J1J1s onpeieIeHns CYIeCTBYIOIIETro MoKa3aTelIst
HalIMTe U BLIOEPUTE €r0, a TAKKe YKAXKHUTE, TOJDKEH JIM 3TOT ITOKa3aTe/Ib BEIBOAUTLCS JJII paboveid MoIesu.

4. Haxmure xHonky OK, uTo65b! BepHYThCS B pabouee NpocTpaHcTBO CpeACTBO IPOCMOTPA CIUCKA PELIeHUI.
Ecnu o151 HoBOro nokasatesist 6b11 oTMeueH cTosoer ITokasaTs, 3TOT nokas3aTesib OyaeT BEIBOAUTHCS IS
paboueii Mojeu.

ITonb3oBaTenbckue nokaszatesn B Excel
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JlonoTHATELHYI0 HHpOPMAIIO cMOTpuTe B pasaerne|‘Onenka B Excel”|

Obnosaenue moxazareqeii: B HEKOTOPLIX CJIyYasixX MOXET HOTpe6OBaTLCH TIOBTOPHO BBIYMCJIUTL IOKA3aTECJIN
MOJECJIU, HAIIpUMEP, KOI'Ja CYHICCTBYIOIIasA MOJCJIb IPUMCHSCTCSA K HOBOMY Ha60py KJIMCHTOB.

YT0OBI HOBTOPHO BLIYUCIHTHL (OOHOBHTH) MMOKA3ATEIN MOJICIIH:

B mento 3amennTs BoIOepuTe MyHKT OOHOBUTH BCE MOKA3ATEJH.

uau

Haxwmure knaBumy FS5.

Bce nokazaTesm OymyT BBIYHCIICHBI OBTOPHO, a TS padboyeit Moaesm OyayT MOKa3aHbl HOBBIC 3HAYCHMUS.

Onenka B Excel: CpencTBo nmpocMoTpa CIiucka perreHuii MOXHO HHTerpupoBaTh ¢ Microsoft Excel, uTo mo3Bosiser
UCIIOJIb30BATh COOCTBEHHBIE BBIUHMCIICHNS 3HAYCHUH U (OPMYJIIBI IPUOBLIN HENOCPEICTBEHHO B IPOIIECCE MOCTPOCHHUS
MOJIEJIH, YTOOBI BOCIIPOU3BOIUTH CIIEHAPUU CTOMMOCTH/BBIUTphINia. CBsi3b ¢ Excel mo3BoJisieT 93kcnopTUPOBATD
JAaHHBIC B EXCCI, TIC UX MOXHO UCIOJIb30BATH JJId CO3JJaHUS NMPE3CHTAIIMOHHBIX JUarpaMMm, BbIYUCIICHUS
0JIb30BATEJIbCKUX ITOKA3ATEJICH, TAKUX KaK CJIOKHBIC IIOKA3aTEJIU MPUOBLIM U BO3BPATA HHBECTHUIUH, U
MPOCMAaTPHUBATH BCe MaHHBIC B CPeICTBO MMPOCMOTPA CIICKA PEIICHUH BO BPEMSI MOCTPOCHHUS MOJICIIH.

Ilpumeuanue: J1751 BOSMOXKXHOCTH PabOTHI C 3JIeKTpOHHBIME Tabrmmamu Excel anammtnaecknit sxkcnept CRM
JIOJDKEH ONpeAesmTh HHpopManmio KoHpUTypanun 17151 cHHXpoHn3anuu CpeIcTBO MPOCMOTpa CIIICKA PEIIeHH ¢
Microsoft Excel. Dta xoHpurypamus coaepkurcs B daiisie 3JiekTpoHHOR Tabymiel Excel m 0603HavaeT, kakas
nHGopmarnus nepegaercs u3 CpeacTBO MpocMoTpa circka penrennit B Excel n o6paTtho.

Cuienyroinue AefCTBHs BO3MOXHBI TOJIBKO B TOM cilydae, ecim ycranoBieH npoayktT MS Excel. Ecim Excel ne
YCTAHOBJICH, OIIINY JIJIsl CAHXpOHU3anuu Mozeieii ¢ Excel He BeIBossTCSI.

Ytob6sl cnHEXpOoHI3UpOBaTh Moesm ¢ MS Excel:

1. OtxkpoiiTe MOAEJIb, 3aITyCTUTE UHTEPAKTUBHBIN CEaHC U B MeHI0 IHCTpYMEHTHI BeiOepuTe MyHKT Oprain3oBaTh
NOKAa3aTe/IH MO/ICIH.

2. Buwibepute Ja niis onmuu Bernc/mTs nosb3oBaTe/bekue nokasaresm B Excel. AktuBupyetcs nosie Padouas
KHHI'a, II03BOJISIIOLIEE BAM BBIOPATH NIPEBAPUTEIHLHO CKOH(DUTYpUpOBaHHbIN 1120100 paboueit knuru Excel.

3. Haxwmure xkHonky Coemunutbes ¢ Excel. Otkpoercs auasioroBoe okHO OTKPBIThH, B KOTOPOM MOJXKHO NEPEHTH B
TOJIOXKEHHE peABAPUTEILHO CKOH(MUTYPUPOBAHHOTO IIA0JIOHA B BaIlleil JIOKAJIbHOI UITH ceTeBOM (aitoBoit
crcTeMe.

4. Bribepute cooTBeTCTBYFOIMN m1adiioH Excel m HaxkMuTe KHOKY OTKPBITH. 3aIIyCTUTCSI BEIOPAHHBII 11a0JI0H
Excel; ncnonp3yitTe nanein 3agad Windows (Mm HaxMuTe coyetanue kiaaBuin Alt-Tab), 4ToObI BepHYThCS
Ha3aJ B TAAJIOTOBOE OKHO BBIOpaTh BXOIHBIE TaHHBIC IS MOJIH30BATEIbCKAX IOKA3ATEIICH.

5. BrIOepuTe COOTBETCTBYIOIINE OTOOPAKEHHSI MKy IMCHAME MOKa3aTesell, Oonpee/ieHHbIX B 1madione Excel, n
MMEHAMH Moka3zaTeJieli MoJiesn 1 HaxkmuTe kHonky OK.

IMTocste ycranossienus cBsizu Excel Haunnaet paboTy O CBOMM IPEABAPUTEILHO CKOH(DUTYPUPOBAHHBIM IIA0JIOHOM,
r/Ie B 9JIEKTPOHHOI TabJmIle BBIBOASTCS paBuiia Mo/iesu. Berunciennsie B Excel pe3ysibTaThl BBIBOSTCS KaK
HOBBIE CTOJIONKI B CpeICTBO MPOCMOTpaA CIIUCKA PEIICHUH.

Hpumeuanue: noxazateu Excel He 0cTarOTCS JOCTYIMHBIME P COXPAHECHUH MO/ICJIN, UX MOXKHO UCIOJIb30BaATh
TOJILKO B aKTHUBHOM ceaHce. OJTHaKO Bbl MOXKETE CO3/aTh CHUMKH, BKJIFOUAroIue B ceds mokasartem Excel.
[MoxazaTemu Excel, coxpaHeHHbBIC B TPEICTABJICHUSX CHUIMKOB, MMOAXO/ISIT TOJIBKO JJIS IIEJICH XPOHOJIOTHIECKOTO
CpaBHCHHUS U HE OOHOBJISIFOTCSI TP TOBTOPHOM OTKPBITHH. [|OTIOTHUTEIILHYEO HHPOPMAIIIIO CMOTPHUTE B pa3/ieiic
|“BKJ'IaZ[Ka CHumKH” Ha CTP. 151|. IToxa3zatenu Excel He OyayT BEIBOJIUTHCS B CHUMKAX, TOKA BbI HE YCTAHOBHTE
MOBTOPHOE coenHeHue ¢ mabaonoM Excel.
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Kongpurypuposanue unrerpayuu ¢ MS Excel: Wuterpamnus CpeacTBo mpocMoTpa curcka pemieanii ¢ Microsoft Excel
OCYILIECTBJISCTCS MyTEM HCIOJIb30BAHUS IPEABAPUTEILHO CKOH(MUTYPUPOBAHHOTO IIA0JIOHA 3JIEKTPOHHON TaOJIUIIBI
Excel. DTOT 111abJI0H COCTOUT U3 TPeX pabOYUX JIUCTOB:

IToxa3aremm MO/J€eJIH. BLIBO,Z[I/IT UMIIOPTUPOBAHHBIC IOKA3aTECJIN Cpez[cho IpoCMOTpa CIuCKa pemeHHﬁ,
[I0JIL30BaTE ILCKKE OoKa3aTe Excel 1 HTOru BeIYUCIIEHMIT (OHpeﬂeJ’IGHHLIS Ha pa60qu JINCTEC HapaMeTpLI).

IMapametpnl. CofepXUT NepeMeHHBIC JIS1 BBIYHCIICHUI HA OCHOBE HMIIOPTUPOBAHHBIX IMOKa3aTtesieir CpeacTBo
IIPOCMOTpA CIHCKA PEIICHU 1 OJIb30BaTEILCKHX MmokaszaTeieit Excel.

Kondurypauus. CoaepXuT Onuuu 171 yKa3aHus, Kakue IMEHHO MoKa3aTeu IMIopTUpyroTcs u3 CpencTBo
IPOCMOTpA CIIMCKA PELICHUIT, U [JI ONpeesieHNs 10JIb30BaTeIbCKUX MokaszaTeseit Excel.

HIPEJIVIIPEK/[EHUE: CtpykTypa padouero jmcra Koudurypanus crporo onpenenena. HE nsmensiite
KaKne-JIm0o siueiiky B 3eJICHO! 30He.

* Tloka3zaresu U3 Moje/IM. YKa3bIBAET, Kakue nmokazatesn CpeacTBO MPOCMOTpa CHUCKA PELICHU UCTOJIb3YIOTCS
JJ151 BBIMUCJIEHUH.

* Tloxa3zatesm A5 Moje/M. YKa3bIBaeT, Kakne creneprupoBaHuble Excel moxa3atenm OymyT BO3BpAIICHBI B
CpencTBo mpocMoTpa cnucka peteHnit. CrenepupoBanubie Excel mokazaTesm BEIBOASTCS KaK HOBBIE CTOJIOIBI
noxasaTeseit B CpeIcTBO MPOCMOTpA CHICKA PEIICHHH.

Ipumeuanue: Tlokazarern Excel He ocTaroTcst TOCTYIHBIMY JIJIs1 MOJIEJIN, KOT'/1a BBl TEHEPUPYETE HOBYIO MOJIEJIb;
OHHU JJOCTYIHBI TOJILKO B aKTUBHOM CEAHCE.

Usmenenue moxkasare.etl mongenu.’ B CIICAYIOIUX ITPpUMEpax O6T>$[CH$ICTC$[, KaK MOXHO HECKOJIbKUMU CIIOCOOaMU
U3MCHUTD IOKA3aTCIIN MOICIIN:

e M3meHeHue CYLICCTBYROLICT O ITOKA3aTECIIA.
° I/IMHOpT 13 MOACJIA JOMOJIHUTEIILHOI'O CTAHAAPTHOI' O IOKA3aTEeJIA.

° 9KCHOpT B MOICJIb JOMMOJIHUTCIIBHOI'O ITOJIB30BATEJILCKOT' O IMOKA3aTECIIA.

M3MeHeHue CyIIeCTBYIOLIEr O ToKa3aTelIs
1. OTtkpoiiTe mabJIoH 1 BEIOEPUTE pabOUMil JIUCT 3JIeKTPOHHOM Tab bl KoHpurypanus.
2. W3menwute mro60e Ums wim Onucanne, BbIJICIUB X U BBEs HOBBIIl TEKCT IOBEPXY.

OOpaTuTe BHUMaHKE HA TO, YTO €CJIM Bbl XOTHTE U3MEHUTH NMOKA3aTel b, HAPUMED, TPEIJIOKUTDH MOIH30BATEITIO
BepositHOCTh BMecTO HacTOThI, HY’)KHO TOJIbKO U3MEHUTH UMS U onicaHue B MeTpuKax U3 MOJIe/, 3TU
M3MEHEHHUS MOSIBATCS B MOJIEJIM, U TOJIb30BATEIb CMOXKET BHIOPATh COOTBETCTBYIOIINIA OKA3ATEb JIJISI
OTOOpaXKEHHUSI.

VIMIopT 13 MoJieJ IOTMOJIHATEIILHOTO CTAHIaPTHOTO TOKA3aTeJIsI

OTkpoiiTe 1a0JI0H U BEIOEpUTE PabOUMit JTUCT 3JIEKTPOHHOM Tabmiel KoHdurypanus.

2. Brwibepute B MeHIO:
HNucrpyments! > 3amuta > CHATH 3aIMTY JIHCTA

3. Bribepure sueiiky AS ¢ xenTsIM hoHOM, KOTOpas coaepkuT ciaoso Konen.

4. BpiOepuTe B MEHIO:
Berasuth > CTpoku
Beenute imsi u Onucanne HoBoro nokasatesisa. Hanpumep, Ommoka n Oummoka, CBI3aHHASI C CErMEHTOM.
B sueiike C5 BBeuTe popmyny =COLUMN(' Tloka3aTemm moaemn'!N3).
B siueiike D5 BBenute hopmysry =SROW('Tlokazatemm mogemn'!N3)+1.

OTH GOpMYJIBI IPUBEAYT K TOMY, YTO HOBBI ITOKa3aTelb MOSBUTCS B cToJIOIe N pabouero ymcra [TokazaTenn
MoaeJIu, KOTOpBIﬁ B HACTOAIIEEC BPEMS ITYCT.

8. BriOepuTe B MeHIO:
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1.
12.

13.

14.
15.

HWuctpymenTtsl > 3amura > 3alMTHTD JICT
IenxuauTe mo OK.

Voenutech, uTo y suetiku N3 padouero jucra [Tokazatenn Mo/iesu MOSIBUIICS 3ar0JIOBOK HOBOT'O CTOJIOIA
Oumoka.

BribepuTe Bce stueiikn crosoma N.
BriGepute B MeHIO:
®opmar > Aueiikn

ITo ymosuanuto y Bcex siueek kateropus uyncia - Oomas. Haxmute kHonky ITpouenTHast 10151, 4TOOBI
M3MEHHTH BHJI BBIBO/IA PUCYHKOB. DTO MOMOTAET MPOBEPHUTH BAIllM pUCYHKH B Excel; kpome Toro, craHoBHTCA
BO3MOXHBIM JPYro€ UCNOJIb30BAHUC TaHHBIX, HAIIPUMEDP, KaK BbIXOJHBIX TaHHBIX JJId rpaq)mca.

enkuute mo OK.

CoxpaHuTe 2JIeKTPOHHYIO TabJmiy kKak madson Excel 2003 ¢ yHukajgbHBIM MMEHEM U pacliupenueM ¢aiina .xlt
. 17151 IPOCTOTHI ONpe/IesIeHNs TI0JIOKEHHSI HOBOTO MIa0JIOHA PEKOMEH/TyeTCsl COXPaHUTD €ro B IPEe/IBAPUTEIILHO
CKOH(UTYPHPOBAHHOM IS I1a0JIOHOB MOJIOKEHNH B JIOKAJILHOM MM ceTeBOil (haitiioBoii cucteme.

3KCHOPT B MOJACJIb JOMMOJIHUTCIIBHOI'O IMTOJIB30BATEJIBCKOI'O IOKAa3aTCIA

1.

10.
I1.

12.
13.

14.

15.
16.

OrtxkpoiiTe mabI0H, B KOTOPbIX Bbl XOTUTE J00aBUTH cTos10e Ommbka u3 npeablaylero npuMepa; Bbloepure
pabouwmii suct KoHdurypamusi.

Beibepute B MeHIO:

HWucrpyments! > 3amuta > CHATH 3aIMTY JHCTA

Bribepute sueiiky Al14 ¢ sxenTsiM GOHOM, KOTOpas comaepxut ciioBo Konen.
BriGepute B MeHIO:

BeraButh > CTpoku

Beeaute ims u Omucanne HoBoro nokasatens. Hanpumep, Macmradnposannas ommoka 1 MacmradupoBanue,
npuMeHeHHoe K ommoOke u3 Excel.

B stueiixe C14 BBegute popmyiy =COLUMN('Tloka3aTtemn mogemm'!O3).

B sueiike D14 BBenute popmyy =ROW('Tloka3zaremm moaemn'!O3)+1.

O1H GOPMYJIBI ONPEIEIISIOT, 4TO cToj0en O OyaeT coaepKaTh HOBBII MOKA3aTeN b JJIS1 MOJIEIIH.
Bribepute paboumii muct [TapameTpsl.

B sueiike A17 BBenute onucanue - Macmradupyemas ommoKa.

B stueiike B17 BBequTe MacmtaOHbI KoaddunueHT 10.

Ha paboueii ctpanune [TokazaTenu moaenm BBeauTe onrcanne Macimradupyemas ommoka B stueitke O3 xax
3aroJI0BOK IS HOBOTO CTOJIONA.

B sueiike O4 Begute popmysry =N4*ITapamerpoi!$B$17.

Bri6epute yrou stueiiku O4 u neperamure 3Ty sueiiky BHU3 70 stueiikn 022, 4ToObI CKONUPOBATH GOpPMYJTy B
9Ty AYEHKY.

BriOepute B MeHIO:

WuctpymenTsl > 3amuta > 3alMTHTD JIHCT

enxuute mo OK.

CoxpaHuTe 3JIEKTPOHHYIO Tabsmiy kak mabson Excel 2003 ¢ yHuKaIbHBIM UMEHEM U paciiupenueM daiina .x/t
. 17151 IPOCTOTHI ONpe/IesIeHUsI TTOJIOKEHHsI HOBOTO 1a0JIOHA PEKOMEH/TYeTCsI COXPAHUTD €ro B IPE/IBAPUTEIILHO
CKOH(UTYPUPOBAHHOM ISl 111a0JIOHOB MOJIOKEHUH B JIOKAJIbHOM MM ceTeBoil (hailiioBoii cucteme.

[Tpu obpamennu x Excel ¢ ucnosb3oBanmeM 3Toro madiiona 3aueHre Ommoka OyeT TOCTYIHO KaK HOBBIMA
OJIH30BATEIIbCKUIT MOKA3aTEIb.

Busyanusauua mogenen
Jlydiiasi BO3MOXHOCTb IIOHSATh BO3AEHCTBUE MOJEJIU - BU3yaJIM3UpoBaTh ee. Mcnosib3ys nuarpaMmy BBIUTPBILLA,
MOXHO HNOJYUYUTH IICHHYIO BO3MOXHOCTD B3IJIAJd UBHYTPU HaA C)KC,HHCBHblf/i OM3HeC U TEXHUYECKUA BBIMI'PBIIIT OT
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IIPUMEHEHHsI Balllelt Moiesu, u3y4ast 3pQpeKkT HeCKOJIbKUX aJIbTEPHATHB B PeajlbHOM BpeMeHH. B pasnene
[ ImarpaMma BBIMTpBINTA”|MOKAa3aHBI MPEUMYIIECTBA MO/ Tiepe]] CITYYaiHO IPHHATHIME PEIIEHUSIMHE; 3/1eCh JKe
MO>KHO HENOCPEICTBEHHO CPABHUTH HECKOJILKO AUarpaMM Ul aJIbTEPHATUBHBIX MOJEJIEH.

Jmarpamma Bpmrpbmma: /IuarpamMma BBIMTPBIIIA MIPESICTABIISIET 3HAYCHUS U3 CTOJIONA % 6b1Urpbiuia TAOIIAIIEL.
Bomrpeimn onpesensieTcss Kak OTHOIIIGHNE YMCIIa ONAJaHU Ha KaXKIOM JCJICHUH IIKAJIBI K OOIIeMY YUCITy
MIOTIATAHUH B IepeBe C UCIOIb30BAHNEM CIICAYIOIEH (hOPMYJIIBL:

(umcIo monaiaHuii Ha HHKpeMeHT / o61iee uuciio nonaaanuit) x 100%

HI/IanaMMa BBIMI'PbIIIA HATJIAJHO UJIFOCTPUPYCET, HACKOJIbKO HIMPOKO IO ACPEBY HYXKHO IMPOU3BOJUTHL NOUCK IJIA
HabOpa TAHHOTO MPOIIEHTA BCEX MoNaIanuil. J{uaronabHas JJUHUS MOKA3BIBACT OXKUIAEMBIN OTKJIMK JJIs1 BCEi
BBIOOPKH, €CJIM MOJIeJIb HE UCIIOJIb3YeTCs. B 3TOM ciIyuae mokasartesib OTKJIMKA ObLT ObI KOHCTAHTOI, TaKk KakK
BEPOSTHOCTh OTKJIMKA JJIsl OJTHOTO KJIMEHTA TaKasl %e, Kak JJIst {pyroro. s ynBoeHus: cobpaHHoi uHpopMaimm
HYXHO ObI OBLJIO ONPOCUTH BJIBOE OoJIbIIIE Jro/ieil. KpuBast U1 0603HAYAET, HACKOJIHKO MOXHO MOBBICUTD
OTKJIMK, BKJIFOUUB TOJIbKO T€X KJIMEHTOB, KOTOPbIE HA OCHOBAHMM BBIUTPBIIIA PAHKUPYIOTCS B MAKCUMAJIbHBIX
mponeHTIIsIX. Hampumep, BKIIFOUHB B pacchbUIKy BepxHUe 50%, MokHO 051 061710 coOpaTth Oobie 70%
MOJIOKUTEJILHBIX OTKJIMKOB. Uem Kpy4€ KpuBasi, TEM 60.J'IBI_HC BBIWT PBIII.

YToO6BI IPOCMOTPETH AUATPAMMY BBIUTPBIIIA:
1. OTtkpoiite TOTOK, comepxaniuii y3ei CIUCOK pelleH i, U 3aIyCTUTe MHTEPAKTUBHBIN CeaHC C 3TOTO y3JIa.

2. lTlepeiinute Ha BKJIaAKy Bemrpsim. B 3aBUCHMOCTH OT TOro, Kakue pas3/iesbl Bbl YKa3ajil, MOKHO YBUIETh OJIHY
WA [IBE TAATPAMMBI (IBe JrarpaMMEbI OyIyT MOKa3aHbI, HAIIPUMED, KOTAa H 00YYAFOIINHI, U IIPOBEPOYHBII
paszen 3aIaHbl TS TOKa3aTeJie MOIeIIN).

ITo yMoyaHMIO qUarpaMMBbl BBIBOASTCS IO CErMEHTaM. MOXKHO NEPEKIIOUNTh TUarpaMMbl Ha BBIBOJI KBAHTIIICH,
BbIOpaB KBaHTH/M, a 3aTEeM BBIOpAaB COOTBETCTBYIOIIUI CIOCOO OMpe/iesieHns] KBAHTHIICH U3 PACKPBIBAIOIIETOCS
MEHIO.

Tapametpor quarpammul: Bo3moxxHocTs [TapaMeTpsl iuarpaMm MpeIocTaBIIsIeT ONIUK sl BEIOOpa, Kakue
MOJIEJIN U CHUMKH OY/yT IPEACTABIICHBI HA IMarpaMmax, JIJIsl KakKiX pas/ieIoB OHU OYyT MOCTPOEHBI ¥ BEIBOIUTH
WJIM HET METKH CETMEHTOB.

Monenu a1 BEIBOJA HA auarpamMmax

Tekyume Mozeu. [To3BosiseT BeIOpaTh, kKakue MoJIe I OYAyT MPeACTaBJIeHbl Ha AUarpaMmax. Bel MosxeTe BEIOPATH
pabouyro MoJiesb UK JIFOObIe CO3/TaHHbIE MO/JIETIM CHUMKOB.

Paszenbl 17151 BBIBOA HA AT PAMMBI

Pasz[emﬂ JUIA JIeBOi JAHarpaMmmbl. B BbIIIAAAFOIIEM CITMCKE MPEACTABJICHBI OIIIIUU IJISI BBIBOJA BCEX ONPCIACJICHHBIX
Pa3aciioB UM BCEX JAHHBIX.

Pasz[e.m,l JJI npanoifl AUarpamMmsl. B BbIIIAAaOIEM CHUCKE MPEACTABJIEHBI ONIIWU JIJIA BBIBOJA BCEX ONPECACIICHHBIX
pas3aciioB, BCEX JAHHBIX UJIU TOJIBKO JIeBOI AuarpamMmbl. HpI/I BI)I60pe (028888707 PucoBaTth TOJILKO cjieBa BBIBOJUTCS

TOJIBKO JICBas JUarpamMma.

0T06pa)l(aT]> METKH CErMEHTOB. HpI/I BKJIFOUCHHUU 3TOM ONUMHU HA JuarpaMmax BeIBOAATCSI METKU BCEX CETMCHTOB.
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nasa 10. CtaTtuctuyeckue moaenu

CraTucTuieckue MOACIN UCHOJIB3YIOT MaATEMATUYCCKUC YPABHCHUS OJIA KOAUPOBAHUA I/IHq)OpMaHI/II/I, HM3BJICYCHHOM
U3 JaHHBIX. B HEKOTOPLIX CJIyYasiX ME€TOAbI CTATUCTUYCCKOTO MOACJIMPOBAHNA MOT'YT OYCHb 6I)ICTpO npeaoCTaBUTh
aJACKBATHBIC MO/JICJIN. )_'[axce JJI 3a1a4, B KOTOPbIX 0OoJiee ruOKKe CrIocoObl MAIIMHHOI O O6y‘I€HI/IH (TaKI/Ie Kak
HSﬁpOHHLIS CGTI/I) MOT'YT B KOHCYHOM CUETEC JaTh JIYUIIHUC PE3YJIbTAThI, MOXHO UCIIOJIb30BATh HCKOTOPLIC
CTATUCTHUYCCKUEC MOJICJIM B KAYECTBC 0a30BBIX Moeie npeacKkazaHus, YTOOBI CyAUTb O XapaKTCPpUCTUKAX OoJee
IPOABUHYTBIX CIIO0CO0O0B.

]_—[OCTyHHbI CJICAYIOIIUEC Y3JIbl CTATUCTUYCCKOTO MOACIINPOBAHUA.

P Mopenu TMHEHHOM perpeccuy NpeICKa3bIBAIOT 3HAUCHNS HEMPEPHIBHOTO LIEJIEBOTO MOJISI HA OCHOBE
i o v
\ i:‘ JIMHEHHBIX B3aUMOCBSI3€i MEX/Ty 1[eJIEBBIM II0JIEM U OJIHUM MJIM HECKOJIbKUMHU MPETUKTOPAMU.
o Jlorucrnueckas perpeccus - 3T0 CTATUCTUYECKUIT METOA 1S KJTacCu(UKAINI 3aIceil HA OCHOBAHUH
i j ~ v (v kv
\ | f_" f 3HAYEHMI BXOJIHBIX 1oJieit. OHA aHAJIOrMYHA JIMHEHHON perpeccuu, HO JIOTUCTUYECKAsl PErpeccust

HUCIIOJIB3YET KAaTEropuaJIbHbIC ITOJISI HA3HAYCHU S BMECTO YUCJICHHBIX.

e V3en PCA/pakTopa npeocTaBiiseT MOIIHbIE CPEICTBA COKPAILECHHS YHCIIA JAHHBIX JJI yMEHbIICHHS
{ E}p CJIOKHOCTH BAIlIMX JAHHBIX. AHAJIN3 TJIABHBIX KOMIOHEHTOB (principal components analysis, PCA)
HAXOJUT JIMHEHHbIE KOMOUHALIMI BXO/IHBIX 110JIeH, KOTOPBIME TJIABHBIM 00Pa30M OINPEIeIISFOTCS
U3MEHEHHUS B 11eJIOM HabOope MoJieit, I/1e KOMIIOHEHTBI OPTOrOHAJIBHBI IPYT Apyry. PaKTOPHbIH aHAIN3
HANPABJICH HA BBISIBJICHUE CKPBITHIX (PAKTOPOB, OOBSICHSIIOLIUX CTPYKTYPY KOppeJsiiuii B Habope
HabJro1aeMbIx noJieid. Lesns 060ux moaxoa0B - HAUTH HEOOJIBIIOE KOJIMYECTBO IPOU3BOIHBIX MOJIEH,
KOTOPBIE 3P (HEKTHBHO CYMMUPYIOT HHOPMALIIIO HCXOJHOTO HAOOPa BXOHBIX MOJICH.

s JIMCKpUMUHAHTHBII aHATIN3 JIeJIaeT OoJiee CTPOTHe MPEANOI0KEHHS, YeM JIOTHCTHYEeCKasl PErpeccus, HO
\ E ] OH MOXET OBbITh IEHHOW aJIbTepHATUBOM MJIM JONOJIHEHHEM K aHAJIM3Y JIOTHCTHYECKOM perpeccui,
KOTJa 9TH MPEINOJIOKEHUS OKa3bIBAIOTCS IPABUIILHBIMU.

O06o0meHHas TMHEHHAS MOIEJIb PACIIUpPSIET OOIIYIO JIMHEHHYIO MO/Ie/b, TAK YTO 3aBUCHMAs
nepeMeHHast CYNTACTCs JIMHEHHO CBSI3aHHOM ¢ (paKTOpaMu M KOBapruaTaMu Yepe3 3a/laHHYI0 (PYHKIUIO
cBs3u. boJjiee Toro, Mozesip AOMycKaeT HaJIM4Ue y 3aBUCUMOIL IepeMEHHOI pacpeiesIeHus,
OTJIMYAFOIETOCsl OT HoOpMaJibHOTro. OHA BKIIFOYAET B ce0sl QyHKIMOHAILHBIE BO3MOKHOCTH OOJIBIIIOTO
KOJIMYECTBA CTATUCTHYECKUX MOJEJICH, B TOM YHCJIE JIMHEWHOW PErpeccuul, JIOTUCTUIECKON perpeccui,
JIOTJIMHENHBIX MOJIEJIeH /U151 KOJIMYECTBA TAHHBIX U MHTEPBAJI-IIEH3YPUPOBAHHBIX MO/ICJICH BHIKIBAHUSI.

O6o001IeHHAas JTMHEHA s cMellaHHast Mojielib (generalized linear mixed model, GLMM) o606m1aet
JIMHEHHYIO MOJIEITh TAKUM 00pa3oM, 4TO Y 3HAUCHUIT HAa3HAYECHNS] MOXKET OBITh OTJIMYHOE OT
HOPMAaJIbHOTO paclpeelieHue i OHO OyAeT JIMHEHHO CBSA3aHO ¢ GaKTOpaMH U KOBapHATAMU Yepe3
3a7aBaeMyro (DyHKIUIO CBSI3HU, TaK YTO HAOJIIOIEHUS MOTYT ObITh CKOppeIMpoBaHHbBIMU. OOOOIICHHbIE
JINHEHHBIC CMEIIaHHbIC MOJICJT BKJIFOUAFOT IUPOKUI HAOOp MOJIeliell, HaYrHAsL OT MPOCTOM JIMHEHHOM
perpeccuy ¥ KoH4asi CJIOKHBIMA MHOI'OYPOBHEBBIMH MOJIEJIIMU 111 HE HOPMAJILHO PACHPEeSICHHbIX
JIAHHBIX C IOBTOPHBIMH U3MEPEHUSIMU.
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P V3ex perpeccnn Kokca mo3BoJisieT mocTpOuTh MOJIEITh JTOKHUTHS JIJIS1 JAHHBIX BPEMEHU-TI0-COOBITHS B

J NPUCYTCTBUU LEH3YPUPYEMBIX 3amuceil. DTa MOJIesb co3/1aeT QYHKIUIO TOKUTHS, KOTOpas

CEE IpeCKa3bIBaeT BEPOATHOCTD, YTO U3y4aeMOe COOBITHE IPOU3OHAET B JaHHOE BpeMs () IS JaHHbBIX
3HAYCHUI BXOIHBIX IEPEMEHHBIX.

Y3en nuHenHon mogenu

JIuneitnas perpeccus - 3T0 OOBIYHBIN CTATUCTUYECKUN METO/I JIJIS KJIacCU(UKAIINY 3aMiceil HA OCHOBAHWM 3HAYCHU T
YICJIOBBIX BXOJIHBIX IT0Jiel. JIuHeliHas perpeccust NOArOHSET NPSIMYIO JIMHUIO UJIU TOBEPXHOCTD,
MUHAMU3UPYIOIIYIO PA3HOCTU MEX/TY IPeACKa3aHHBIMU U (PaKTHYSCKUMU BBIXOIHBIMU 3HAYCHUSIMU.

TpeboBanusi. B Moaesix JIMHEHHOR perpeccuy MOXHO UCIOJIb30BATH TOJILKO YUCIOBBIE NOJIS. Y BAC OJDKHO ObITh
TOJILKO OJTHO IT0JIe Ha3Ha4YeHUs (C 3a1aHHOI posbto Ha3Havenne) n 0IMH WM HECKOJIBKO IPEAUKTOPOB (B 3aTaHHOI
poJibio BBoa). ITons ¢ 3amannoii postbro O6e nin HeT urHopupyrotes, kak 1 HeurcsioBblie moJis. (ITpu
HEOOXOAMMOCTH HEUYHCIIOBBIE TTOJIS MOKHO TIEPEKOINPOBATE C UCTIOJIH30BaHNEM y3J1a [1pon3BOAHEIC TaHHBIE).

JlocTouncTBa. Mojesm IMHEHHO perpeccu OTHOCUTEIHHO MPOCTHI U TAFOT JIETKO HHTEPIPETHPYEMYIO
MaTeMaTHYecKyro (GopMyJIy U TeHepupoBaHus Npecka3anuid. Tak Kak JIuHelHas perpeccus - 3TO JaBHO
YCTQHOBUBIIASCS CTATUCTHYECKAs MPOLETypa, CBOMCTBA ITUX MOJEJICH XOpoIIo u3BeCTHbI. OOBIYHO JIMHEHHBIE
MO/Ie I OUeHb OBICTPO oOyuaroTcs. Ha y3iie TuHeltHbIX MoiesIelt Npe1oCTaBIISIFOTCS CIOCOObI AaBTOMATUYECKOT O
BBIOOpA MOJIEH 7151 UCKJIFOUEHNU ] HECYIIECTBEHHBIX BXOIHBIX IOJICH U3 ypaBHEHHUS.

ITpnmeuanue: B Tex ciryyasx, KOTIa MOJIe HA3HAUYCHHS KATETOPHAJIbHOE, & HE B KOJIMYECTBEHHOM JIHAINa3o0He,
HAIpUMep, 1a/HeT I yilieT/He yiiJeT, B KauecTBe aJlbTePHATHBBI MOKHO UCIIOIH30BATh JIOTHCTHIECKYIO
perpeccuro. Jloructuyeckast perpeccusi 00ecneunBaeT TakKe MOAAePKKY HEUNCIIOBBIX BXOJHBIX IOJIeH, MCKITFOYast

HEOOXOAMMOCTh HX MePeKOANPOBaHNUS. JlOMOTHUTEIbHYIO HHPOPMAIIIIO CMOTpHTE B pasnee| Jloructuyeckuii
lyses” Ha cp. 177

JNInHenHbIEe mogenu

JIuneiinbie MOAEIN IPEACKA3BIBAOT 3HAYCHU A HENPEPBIBHBIX HEJICBBIX IEPEMCHHBIX, OCHOBBIBASACH HA B3AUMOCBSA3U
MCEXOY 11eJIeBOM HCpCMCHHOﬁ 1 OTHUM UJIM HECKOJIbKUMHU NPEAUKTOPAMU.

JIuHeltHbIE MOJICJI OTHOCUTEJIBHO MPOCTHI U TAFOT JIETKO HHTEPIPETUPYEMYIO MaTEMATHYCCKYIO (hopMyITy JIs
ckopuHra. CBoiicTBa 3TUX MO/JIEJIEH XOPOILIO MOHSITHBI, U X OOBIYHO MOXHO IOCTPOUTH OYEHb OBICTPO, 110
CPaBHCHUIO C MOJCIISIME JIPYTHX THIIOB (TAKUMU KaK HEWPOHHBIC CETH WJIH JACPEBbs PEIICHUI) HA TOM ke Habope
JTAHHBIX.

ITpumep. CTpaxoBast KOMIIAHUS C OTPAHNYCHHBIMI PECypCaMu JIJISl NCCIIEIOBAHNS CTPAXOBBIX TpeOOBaHUN
JIOMOBJIA/IEJIbLIEB JKEJIAET HOCTPOUTH MOJIEIb JJIsl OLIEHKH CTOMMOCTH TpeboBaHuil. [IpumMensist 3Ty Moziesb B
[IEHTPax OOCITy’)KUBAHUS, COTPYIHUKH KOMIIAHUT MOTYT BBECTH MH(OPMaNNIo OT TpeOOBAHNH, pa3roBapuBas Mo
TeJe(hOHY C KJIMEHTOM, U HEMEJIEHHO MOJIyYUTh "0XUIaeMy0" CTOMMOCTh TPeOOBaHMS, OCHOBBIBASICh Ha MPOIIIBIX
JIaHHBIX.

TpedoBanns K moJisM. [10JDKHBI OBITH LIEJIEBOE U, IO KpaifHeil Mepe, OHO BXOIHOE 1OJIs. [1o yMouaHuto He
HCIIOJIL3YIOTCSI TOJISI C MIPEeIONpeAeSIeHHBIMU poJisiMu J{BoiiHOT0 Ha3HauyeHNs u Het. L{eneBoe moJjie qoDKHO OBITH
HEMPEePBIBHBIM (KOJIMYECTBEHHBIM). JIJ1s1 TPeIUKTOPOB (BXOIOB) OTCYTCTBYIOT OIpaHUICHNS HA THI U3MEPEHUIT;
KaTeropuabHbIe N0 ((PIaroBble, HOMIHAIBHBIE U MTOPSAKOBBIC) UCIOJIBE3YIOTCS B MOJIEIIN B KauecTBe (pakTOPOB, a
HEMPEePhIBHBIE MOJIS HCIOJIB3YIOTCS KaK KOBAPUATEI.

Uenun
Yro BBI XOTHTE CAeaaTh?

* IlocTpouth HOBYIO MOJIeJIb. ITOCTPOUTH COBEPIIEHHO HOBYIO MOJIEJIb. DTO OOBIYHAS ONEPALMS y3JIa.
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IIponoskuTh 06y4enue cymecTBylomei Moae. O0yueHue IPOJI0IDKACTCS C OCIIE/IHEH MO/IEIIbIO, YCIEIIHO
CreHEPUPOBAHHOM Y3JIOM. DTO JJa€T BOBMOKHOCTH CKOPPEKTHUPOBATH MJIM OOHOBUTH CYIIECTBYIOLIYIO MOJIEIbL Oe3
HCO6XO,E[I/IMOCTI/I O6paLL[aTbCH K UCXOJHBIM JAHHBIM, YTO MOXECT BBIIIOJIHATHCA 3HAYUTCIIBHO 61)1CTpee, TAaK KakK B
MOTOK BBOJSITCSI TOJIBKO HOBBIC WJIM OOHOBJICHHBIC 3anucy. HGopManus mo IpeablayIeil MOIe M COXPAHSICTCS
BMECTE C Y3JIOM MOJICJIMPOBAHUS, YTO IMO3BOJISIET UCIIOJIH30BATh 3TOT BAPHUAHT, JaKe €CIIM IPeabI Iyl nugget
MOJIEJIH HEJIOCTYIIEH B MOTOKe uitn [Tanutpe Mo iesei.

IHpumeuanue: Korpa 3ToT BapHaHT JOCTYIEH, BCE OCTaJIbHbIE YIPABJIAIOLINE 3JIEMEHTHI Ha BKy1agkax IToss u
ITapaMeTpbl KOHCTPYKIUH OJIOKUPYIOTCS.

Kaxkosa Bama rJjiaBaas nejib? Beibepute moxo/IsIyro 1elb.

Co31aTh CTAHJAPTHYIO MO/IeJb. JIaHHBII METO/ CTPOUT €IMHIUYHYIO MOJIEITb JIJIs TPEICKa3aHusl 1IeJIeBOi
NIEPEMEHHOM, UCTIOJIB3Y Sl MPeIUKTOPBL. BOOOIIIe TOBOPS, CTAaHAAPTHBIE MOJIEJIN JIETYe MOAAAI0TCS HHTEPIPETAINN
U MOTYT TpebOBATH MEHBIIIE BPEMEHH [IPU CKOPUHTE, YeM IIOCTPOEHHbIE C IPUMEHEHUEM OyCTHHIra, O3TTUHTA WK
ancamoOJieil 00JIbIIUX HAOOPOB JAHHBIX.

Ipumeuanne: UTOObBI UCMOJIB30BATH ITY OMIMIO [IJIS1 PACIIEIIICHHBIX MOJIeJIeit COBMECTHO ¢ omiuei [1pomonkuTh
o0y4eHne cyuiecTBYIOLIeil Moae/H, He0OX0AMMO HaJmune coeqmaeHms ¢ Analytic Server.

IMoBbIcHTH TOYHOCTH MOJ1e/H (OycTUHT). [JaHHBI METO/I CTPOUT MOJIEIIb AHCAMOJIS, UCTIOJIb3Y Sl OYCTHHT,
KOTOPBII TEHEPUPYET ITOCIEAOBATEILHOCTb MO/IEICH TS OJTyUeHuUs O0Jiee TOUYHBIX IpecKka3anuii. AHcamMOm
MOTYT 3aHSTh OOJIbIIIE BPEMEHH JIJTS UX IIOCTPOCHUS W CKOPUHTA, YeM CTaHAapTHAS MOJEIIb.

BycTHHT reHepupyeT oCIe10BATEIbHOCTD "KOMIIOHEHTHBIX MOJEJICH", Kax1asi U3 KOTOPBIX CTPOUTCS IO LIEJIOMY
HaOopy AaHHBIX. [Ipexae ueM CTPOUTDH KaXKIYIO OCJIEA0BATEIbLHYI0 KOMIOHEHTHYIO MO/IEJIb, 3aICU
B3BEIIMBAIOTCS HA OCHOBE OCTATKOB JJIsl IPEAIeCTBYOIIEeH KOMIOHEHTHOI Moesu. Habronenusm ¢
OOJIBIIIMMHM OCTATKAMU NPUAAIOTCS OTHOCUTEJILHO OOJIBIINE Beca MPENEeACHTOB, C TEM YTOOBI CJICTyIOIIast
KOMITOHEHTHAs MOJIEJIb OblJIa CKOHIIEHTPUPOBAHA HA TOM, YTOOBI XOPOIIIO Ipe/ICKa3bIBaTh Takue 3anucu. Bmecte
TaKue KOMIIOHEHTHBIE MOJIEJIN 00Pa3yIoT MOIe/b aHCaMOJI1. Mo/iesib aHcaMOJIsl BBITOJIHSIET CKOPHHT HOBBIX
3anuceit, NoJb3ysICh NPAaBUIOM O0bETMHEHNS; JOCTYIHBIE TPABIJIA 3aBUCSIT OT TUNA N3MEPEHHH 11eIeBOH
NIEPEMEHHO.

IToBBICHTD CTAOMIBLHOCTH MOAEH (03rTHHT). [JaHHBIN METOJT CTPOUT MOJIEJTb AaHCAMOJIS, UCTIOJIL3Y sl OATTHHT
(byTcTpen-arpernpoBanme), KOTOPHI TeHEPHPYET MHOKECTBEHHBIE MOJIEIIH IJIS TOJIyUeHHs OoJIee HaIeKHBIX
mpeackazaHuii. AHCAMOJIM MOTYT 3aHSTh OOJIbIIIe BpEMEHH JIS NX TOCTPOCHUS M CKOPHHTA, YeM CTaHIapTHAS
MO/IeIb.

Bytcrpen-arperupoBanue (03rTHHT) GOPMUPYET PEIJIMKHA 00YYAFOIIero Habopa MaHHBIX MTyTeM BEIOOpA C
BO3BpAIllEHIEM W3 HCXOAHOTO HaOopa MaHHBIX. B pe3yibTate co3aaroTcs Oy TCTpen-BEIOOPKH HCXOAHOTO Habopa
JIAaHHBIX PABHOTO 00BbeMa. 3aTeM MO KaXI0# permmke (popMupyeTcs: "KOMIOHEHTHAsI MoJielb". BMecTe Takne
KOMITOHEHTHBIE MOJIe/IN 00Pa3yroT MOAEIb aHCaMOJIs1. Moies aHcaMOJIs BBIIOJIHSAET CKOPHHT HOBBIX 3aIIHCEH,
MOJIb3YSICh MPABUIIOM OOBEIMHEHNUS; JOCTYIIHBIE TPaBUJIa 3aBUCAT OT TUIIA U3MEPEHUIl LIeIeBOI epeMEeHHOM!.

Co3aath Mo/ieJIb J1JIsl 04eHb 00JbIMX HA00poB J1aHHbIX (TpedyeT cepsep IBM SPSS Modeler). {anubiii MmeTon
CTPOUT MOJIEIF aHCAaMOJIS TyTeM pacIIelUIeHIs] Habopa JaHHBIX Ha OT/IeIbHBIC OJIOKM JaHHBIX. BeiOepuTe 3 TOT
BapUaHT, €CJIM BaIll HAOOP JAHHBIX CIIMIITKOM BEJIHK JJIS IIOCTPOCHHS MO/IEJIeH IePEUNCIICHHBIX BBIIIIE, MJIN IS
MHKPEMEHTHOTO IIOCTPOCHUS MOJEIH. JJaHHBII BapuaHT MOXET NOTPeOOBATh MEHbIIIE BpeMEHH [IJIs IIOCTPOCHHS,
HO 00JIbIIIe BpEMEHU JJI51 CKOPHUHTA, YeM CTaHAapTHASI MOJIeb. J1J1s 3Toi oniuu TpedyeTcst CoeIMHEHUE C CEPBEP
IBM SPSS Modeler .

I/IH(bOpMaHI/I}O O nmapamMeTpax, CBA3dHHLBIX C 6YCTI/IHFOM, OSITUHIOM M OYEHb OOJIBIIUMU Ha60paMI/I JaHHBbIX,

CMOTpHUTE B paS,E[eJ'Iel“AHC&M6J‘II/I” Ha CTP. 1691

OCHOBHbIe nNapameTpbl

ABTOMATHYECKH NOATOTOBHTD JaHHbIe. DTOT MapaMeTp MO3BOJIIET NPOIeIype BHIIOJIHUTE BHYTPEHHUE
IpeoOpa3OBaHU I1eJIeBOIl IEPEeMEHHON U IPEIUKTOPOB, YTOOBI MAKCUMU3UPOBATH IPOTHOCTUYECKYIO CHITY MOJEJIH.
Bce npeobpa3oBaHus COXpAHSIOTCS BMECTE C MOJIEJIbIO U IPUMEHSIOTCS] K HOBBIM JAHHBIM IPU CKOPUHTE.
Hcxoanble Bepcun npeodpa3oBaHHBIX MOJIEH UCKITIOYAOTCs U3 Moean. [To yMOTYaHNIO BBIMOIHSIOTCS
aBTOMAaTHYECKHEe NpeoOpa30oBaHNs JAHHBIX, ONMCAHHBIE HUXKE.
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* Oo0padoTka gat u BpeMenn. Kaxxplit mpe MK TOP, SBJISIOIIEHCS IEPEeMEHHON JaT, MpeoOpa3yeTcst B HOBBII
HEMPEPBIBHBINA MPEIUKTOP, COACPIKAIIUT BpeMsl, polie/iiee, HaunHas ¢ onopHoit gatsel (1970-01-01). Kaxasrii
IPEIUKTOP, SABJISIONINNACS IEPEMEHHON BpeMeHHU, TpeoOpa3yeTcsl B HOBBIH HENIPEPBIBHBIN NPETUKTOD,
coJiepKaInuil BpeMsi, mpolIe/lee, HauynHas ¢ onoproro Momenta Bpemenu (00:00:00).

* KoppexkTnpoBka mkajbl u3mMepennii. HermpeprIBHBIE TPEINKTOPH, COACPXKAIINE MEHEE 5 pa3IMIHBIX 3HAYCHUH,
npeoO0pa3yroTCs B MOPSIKOBBIE TPEIUKTOPHI. [TopsiIKoBbIe MPeUKTOPEI, coaepxkaliue oosiee 10 pa3IuuHbIX
3HAYCHUH, TPeoOpas3yroTCs B HEIIPEPHIBHBIC TPETUKTOPHI.

* OO0pa6oTka BHIOPOCOB. 3HAUCHNU S HETIPEPHIBHBIX MPEANKTOPOB, KOTOPHIE JIEKAT BHE TPAHUI] OTCEUCHUS
(ompeniensieMbIX TpeMsl CTAHAAPTHBIMH OTKJIOHEHUSIMH OT CPEIHETr0 3HAYCHNUS ), 3aMEHSFOTCS 3HAUCHUEM T'DAHUIIBI
OTCEYCHHUSI.

* O0paboTKa NponyIeHHbIX 3Ha4YeHuii. [IponyIeHHbIe 3HAYCHU ST HOMUHAJIbHBIX IPEAUKTOPOB 3aMEHSIFOTCS MOJIOU
obyuaroriero pazouenus. [TpomnyiieHHbie 3HAYSHUS! TOPSIKOBBIX MPEIUKTOPOB 3AMEHSIFOTCSI METUAHON
obyuaroriero pazouenus. [TpomnyiieHHbIe 3HAUYSHUST HEMPEPBIBHBIX PEJIUKTOPOB 3aMEHSFOTCS CPETHIUM
3HAYCHUEM OOYyYaroIero pa3oneHus.

* KonTposmpyemoe o0beMHeHHe. DTa onepanus AejaeT MOo/Ielib 0oJiee "9KOHOMHOM" yTeM YMEHbIIIEHUS Yrcia
moJieit, 00padaThIBAEMBIX B CBSI3H C IIEJICBBIM MOJIeM. VI IeHTUPUIHIPYIOTCS MOA0OHBIE KATETOPUI, OCHOBBIBASICH
Ha B3aMMOCBSI3H MEX/Iy BXOJIHBIM M IIeJIeBBIM HoJisiMu. Kateropun, KOTOphIe He Pa3IMYArOTCS 3HAYUMO (T.€.
nMerolue p-3nadenne 6ostbie 0,1), oobenuusroTcs. Ecim Bce kaTeropun oObeIMHSAIOTCS B OJTHY, TO UCXOTHAS 1
MOJIy4YeHHAs BEPCUH MOJISI UCKITIOYAIOTCS U3 MOJIEJIH, TOCKOJIbKY OHU HE MPE/ICTABIISAIOT IEHHOCTH KaK MPEUKTOP.

JloBepuTe/IbHbI YPOBeHb. DTO TOBEPUTEILHBIN YPOBEHb, UCMOJIb3YEMBIii TPU BHIYUCIEHUN UHTEPBAJILHBIX OIIEHOK
KO3(pPUIUCHTOB MOJICJIH, peIcTaBIeHHbIX Ha manem |Kosgdunuentsl 3anaiite 3Hauenue 6osbine 0 u menbine 100.
3HaueHue o yMoJYaHuto - 95.

Moa6op moaenu

Mertoa noadopa moaesu. Beibepute oanH 13 METOAOB oAO0pa MOeNH (TOAPOOHOCTH HIXKE) M BKIIIOYHTH Bee
NpeINKTOPbI, KOT1a BCe NMEIOIINECS IPEAUKTOPHI IPOCTO BBOASTCS B MOJIEJIb KaK YJICHBI IJIaBHBIX 3¢ ¢dexToB. [To
yMOJTYaHUIO HcnoJib3yeTcs I1psimoii arosslii .

IIpsimo¥i maroBblii 0TGOP. DTOT METO HAYMHAET pabOTy ¢ Mojesn 6e3 3G PekToB, 700aBIIsIsA U yaassis 3h(HEeKThI Mo
OJTHOMY Ha Kaj)XJOM IIare JIo TeX Mop, Moka HU OJMH 3P(PEKT HeIb3s OYaeT J0OaBUTh, pyKOBOACTBYSICh KPUTEPUSIMU
aroBoro oToopa.

* Kpurepnu 17151 BKJIIOYEHHS/MCKIIOYEHNsI. DTO CTATUCTHKA, MCIOJIb3yeMast JJIsl ONPE/IeJICHUs] TOTO, CJIe/TyeT JIN
addexT 106aBUTH B MO/JIeJIb MM UCKJIIOUNTH 13 Hee. Mindopmammonnsiii kputepnii (AICC) ocHoBbIBaeTcs HA
MPaBIONOA00UN O0YIAFOIIEr0 MHOKECTBA TS TAHHOW MOJICJIA ¥ CKOPPEKTHPOBAH C IeJIbEo mTpadoBaTh
W3JIAIITHE CIOXHBIE MOJIe . F-CTaATHCTHKA OCHOBBIBACTCS] HA CTATHCTUYECKOM KPHUTEPUH CHIKCHUST MOICIIbHOT
ommOKky. CkoppeKTHPOBaHHbI R-KBapaT OCHOBBIBACTCS HA TOYHOCTH HOATOHKH IJIs1 O0YJAFOIIETO MHOXKECTBA 1
CKOPPEKTHPOBAH C IeJIbI0 TPadoBaTh U3IUIIHE CJIOKHBIE Moaen. KpuTtepuii npe1oTBpaienus cBepxo0yveHnst
(CKO) ocHOBBIBaeTCSl HA TOYHOCTH MOATOHKH (cpeaHeM kBaapate ommoOku nim CKO) ms MHOXKeECTBA
HpeoTBpalleHHs CBepXoOyueHns. MHOXECTBO MPEIOTBPAILEHUS] CBEPXOOYUSHUS IPECTABIISIET COOOM
CITyyaliHyI0 MOJIBBIOOPKY, coepkalyto npudm3uteabHo 30% HabroneHuit n3 UCXOAHOTO HAOopa JaHHBIX,
KOTOPast He UCHOJIb3YETCs TP O0YUECHUU MO/IEIIH.

Ecym BbIOpaH r000it KpuTepHii, OTINYHBIA OT F-cTaTHCTHKH , TO HA Ka)k/IOM IIIare B MOJIEJIb J00aBIIseTCs
3 HeKT, COOTBETCTBYIOIMNI MAKCUMAIbHOMY MOJIOKUTEILHOMY MPUPAIIECHUIO 3HAYCHNS KpuTepus. Bee adexTs
B MO/JIEJIM, COOTBETCTBYIOIINE YMEHBIIICHUIO 3HAYCHUSI KPUTEPUS, YAAISIOTCS.

Ecnu B kauecTBe KpuTepus BEIOpaH F-cTaTHCTHKY , TO Ha KaX/IOM LIare B MOJEJIb Jo0aBiseTcs 3hQexT, qarormuii
HaMMeHbIIIee p-3HaUeHUE, [IPU YCIOBHUH, YTO OHO MEHbIIIE IIOPOTrOBOr0 3HAYEHHMS, 3aIaHHOTO B Br/IIOYaTh
3¢deKThI ¢ p-3HAYEHHSIMH, MEHbIIUMH YeM. 3HaueHne o ymosrdanuto - 0,05. Bee adpdextsr B Mogemm ¢
p-3HAYCHUEM, TIPEBOCXO/ISIIMM OPOTrOBOE 3HAUCHUE, 3a7aHHOe B cKio4aTh 2(h(eKThI ¢ p-3HAYEHHSIMH,
00/1LIIMMH YeM, yIaJISIoTes. 3HaueHue mo ymosuanuto pasHo 0.10.

* 3ajaTh MaKCHMAaJIbHOE YHCJI0 IP(PEeKTOB B OKOHYATEIbHOI Moaes . [To ymMoruanuto Bce nMeronyecs 3pGexThl
MOTYT OBbITh BKJIFOUEHBI B MOJiejIb. Kak ajlbTepHATHBA, €CJIM IAr0OBbIil aJITOPUTM, 3aKaHYMBASI pabOTy Ha
HEKOTOPOM I1are, IMeeT 3aJJaHHOe MaKCUMaJIbHOE YHCIIO 3G(PEKTOB B MOJIEJIN, TO OH OCTAaHABJIMBAET paboTy,
COXpaHsis TeKyIuit Habop AP dekToB.
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* 3aaaTh MaKCHMAJIbHOE YHCJIO IAroB. [I1aroBblil aIrOpUTM OCTaHABIMBAETCS IOCIIE OIPEIEIICHHOTO YHCIA AT OB.
ITo yMoyaHMIO 3TO YTPOEHHOE 4nciI0 uMerouxcst 3¢ dekron. Kak anprepHaTuBa, 3a1aiiTe N0JI0KUTEIbHOE
1eJI0€ /1JIs1 MAKCUMYMa YHUCJIa IAroB.

Bo10op Hanyunmx noavMHaozkectB. [TpoBepsitoTcs "Bce BOZMOXHBIE" MOJIeIM UM, 110 KpaiiHell Mepe, OoJiblnas
COBOKYIHOCTb BO3MOHBIX MOJIEJICH, YeM TP MPSMOM IOIIaTOBOM O0TOOPE, U BEIOOpA HAWIYYIIINX B
COOTBETCTBUU C KpUTEpHUEM HaWIyqIInXx noaMHoxecTB. Vindopmanuonnsiii kputepnii (AICC) ocHOBBIBaeTCs Ha
IPaBIONOA00NN 00YIAFOIIET0 MHOKECTBA TSI TAHHOW MOJIEIIA ¥ CKOPPEKTHPOBAH C IEJIbI0 MITPadOBaTh U3ITUIITHE
cioxHble Mozesn. CkoppexkTHpoBaHHbIi R-KBaIpaT OCHOBBIBAECTCS HA TOYHOCTH IIOATOHKH JJISI 00YYAFOIIIETO
MHOXECTBA U CKOPPEKTHPOBAH C [0 IITPadoBaTh U3JIUIITHE CJIOKHBIE MoJiesr. Kpurepnii npeioTBpaiienus
ceepxo0y4enust (CKQ) ocHOBBIBaeTCS HA TOYHOCTH MOATOHKHM (cpeHeM kBaapate omubku wim CKO) mist
MHOXECTBa IPEIOTBPAIICHNUS CBepX0OyueHNs.. MHOXXECTBO IIPEIOTBPALICHUS CBEPXOOYIEHUS TPEICTABIIIET COO0Oi
CITyyaliHYyIO MOJIBBIOOPKY, coAepikallyto npudiusuteabHo 30% Habro1eHuit U3 UCXOAHOTO HAbopa JaHHBIX,
KOTOpas He UCIOJIb3YeTCs IPU 00yUEHUH MOJIEIH.

B xauectse HaI/IJ'Iy"IH_Ieﬁ MOJCJI BbI6I/Ipa€TC$I MOJCJIb C HanOOJIbIINM 3HAUYCHUEM Kpurtepus.

IIpumeuanue: BrrOop HAMIIYYIINX TOAMHOXKECTB TpeOyeT O0JIbIIero 00beMa BEIYACICHHUI, YeM IPSIMOil IIaroBBIN
oT60p. Koraa BeImosHseTCS BEIOOP HAMITYYIINX HOJIMHOXECTB B COYETAHUU C OYCTHHIOM, O3TTHHTOM UJIH OYEHb
OospIuMK HAOOpaMU JAHHBIX, TO ISl IOCTPOCHUSI MOJEJIM TOTPeOyeTCsl 3HAUYUTETLHO O0JIbIIIe BpEMEHH, YeM IPH
HOCTPOCHUH CTAHJAPTHOM MOJIEJIM C UCTOJIB30BAHUEM MPSIMOTO MOILIAroBOro otdopa.

AHcambnu

Z[aHHBIC napaMeTpbl ONIPCACTIAOT ITOBEACHUC aHCﬁM6J’Iﬂ, KOTOPOC UMCCT MECTO, KOI'la Ha BKJIAKC LICJ'II/I
3alpamurBacTCs 63FFI/IHF, 6ycTI/IHr NJI1 OYCHb 6OJ'ILH_H/IC Ha60pLI JAHHBIX. HapaMeprI, KOTOPBIC HC MPUMCHSAROTCS K
BBIOPAHHOM 11€JTH, UITHOPUPYIOTCSI.

Barrunr 1 ovens GoJibMe HA0OPBHI JAHHBIX. DTO MPABHUIIO, KOTOPOE IPUMEHSETCS IPU CKOPUHTE aHCaMOJIs, YTOOBI
00BEAMHUTD MPECKa3aHHbIE 3HAUCHNUS 151 0A30BBIX MOJIEJICH C IeJIbI0 BBIYUCIICHUS 3HAYSHUI CKOPHUHTA IS
aHcaMOJIs.

M le/lHﬂTOC 0 YMOJ/IYAHUIO NPABHJIO OGECHHHEHl/lﬂ JJIA HENMPEPBIBHBIX HEJIEBbIX noJieii. HpeHCKaSaHHbIe 3HAYCHUA
JJIs ancamOJIs B CJIy4a€ HENPECPBIBHBIX MEJICBBIX noJieut MOTYT OBITH BBLIYUCJIEHBI C UCIOJIL30BAHUEM CpPEIaHET O
SHAYCHUA UJIM MEIUAaHbl NPEACKA3aHHbIX 3HAYEHMH JJIs 0a30BBIX Mojiesei.

O6paTI/ITC BHHUMAaHHUEC HA TO, YTO €CJIM LICJIb COCTOUT B INOBBIIICHUMN TOYHOCTHU MOJCJIA, Bbl60p npaBujia O6]>€HI/IH€HI/IFI
UTHOPUPYCTCA. HpI/I 6yCTI/IHFC BCEraa MCHOJIb3yETCA B3BCIICHHOC PCILICHUC OOJIBLIIMHCTBOM I'OJIOCOB JJIs1 CKOpHUHTa
KaTCropuaJIbHbIX HEJICBBIX noJiel ¥ B3BElIeHHAs MeaHa J1JIs CKOpHUHI'a HENPEPBIBHBIX LEJICBBIX MOJIEH.

Bycrunr u 63rrunr. 3aaaiite yncio 6a30BbIX MOJEIEH [1JIs1 TOCTPOCHHUSI, KOT/A LEJIbIO SIBJISIETCSI HOBBIIIICHUE
TOYHOCTH MJIU CTAOUIILHOCTH; 151 O3TTHHTA 9TO YUCIIO OYTCTPen-BbIOOPOK. OHO MOJIKHO OBITH MOJIOKUTEIbHBIM
EJIBIM.

JononHutenbHblie NapameTpbl

Bocnpon3sectn pe3yabTaThl. 3aJaHie CTAPTOBOTO YHCIIA TEHEPATOPA NCEBIOCITYIafHBIX YICETI TO3BOJIACT
BOCIIPOU3BECTHU PE3YJIbTATHI. [ eHEPATOP MCEBAOCITYYANHBIX YUCEIT UCIIOJIL3YETCS /Il BBIOOpA 3aIuceit,
MOMAAAIONIMX B MHOXKECTBO MPEAOTBPAIICHHsI CBepX0OyUeH sl 3aAaiiTe 11e10e YUCIIO UITH HIEJIKHUTE MO
T'enepupoBaTh, YTOOBI CTEHEPUPOBATH IICEBIOCTYYAHOE TIeJIOe YUCIJIO B Iuana3oHe Mexay 1 u 2147483647
BKJIFOYUTEIILHO. 3HAUEHHE 0 yMOoJTHaHuto - 54752075.

Onuuu mogenu
I/IMH MO/J1eJIN. I/IMFI MOACJIM MOXKXHO CITCHECPUPOBATb ABTOMATUYCCKH Ha OCHOBE LECJICBBIX HOJ'ISI71 Wi 3a1aThb
CaAMOCTOMATECIIBHO. ABTOMaTI/I‘IeCKI/I TCHEPUPYEMOC UM ABJIACTCA UMCHEM LICJICBOT'O I1OJIA.

O6paTuTe BHIMaHME Ha TO, YTO IIPU CKOPUHTE MOJIEIIN BCET1a BBIYUCIIACTCS MpeIcka3aHHoe 3HaYeHne. VM HOBOTO
TI0JISL €CTh MM LIeJIEBOTO MoJIs ¢ ipedpukcom SL-. Hanpumep, npu MMEHH [EJIEBOTrO MOJIs sales, HOBOMY MOJIFO ObLIO

651 pucBOeHO UMst SL-sales.

I'masa 10. CraTucTudyeckue MOJIETH 169



CeoaKa ana moaenu
{\f3 Bug Coaxa mis momemm} {\f4 - } {\f3 3To MrHOBeHHas BU3yaJIbHAS CBOJKA 10 MOJICJIN ¥ €€ IOATOHKE. }

Tadmmua. [lanaas Tabamna oToopakaeT HEKOTOPhIE YCTAHOBKY BBICOKOTO YPOBHS [IJI1 MOJIEJIH, BKJTFOUAS:
* lms Ha3HA4YCHUS, yKa3aHHOTO Ha BKiIanke|[Toss

* BrinmoJsHsIach 11 aBTOMATHYECKa s IIOATOTOBKA, 3alaHHAd B pa3/ieJic |OCHOBHI)I€ HapaMeprll

* Metox u KpuTepuit BEIOOpa MOJIEIIH, yKa3aHHBIE B pa3/iese napaMeTp0B|B516op Mozlengl BoeiBoauTes Takxke
3HAYCHUE KPUTEPHS OTOOPA AJIs1 OKOHYATEJIbHOW MOJIENIN U MIPEACTABIIsIeTCs B popme "MeHbIIle 3HAUUT JIyulie" .

Jmnarpamma. JlanHas nuarpaMma INOKa3bIBaeT TOYHOCTh OKOHYATEJIbHOM MOJIe/ N, IPeICTaBJICHHYIO B (hopme
"Gosbie 3uaunT syume”. Ee 3nauenue pasao 100 X CKOPPeKTHPOBAHHBI R* 11 OKOHYATETLHOM MOJIEIH.

ABTOMaTMUeCKanA NOAroToBKa AaHHbIX

DTOT BUJI BEIBOAUT UH(POPMAIMEO O TOM, KAKUE MOJIs ObLIN MCKJIFOUYCHBI U KaK IPe0OPa30BaHHBIEC TOJIs OBLITH
MOJIYYCHBI HA 3TAIe AaBTOMATHYECKOM NOAroTOBKHU NaHHBIX (ADP). 17151 ka)10r0o 1oJist, KOTOpoe OBLIO
peoOdpa3oBaHO WJIM UCKJIFOUEHO, B TAOJIUIIEC IEPEUUCIISICTCSI UM TIOJIs, €r0 POJIb B aHAJIU3E U ICHCTBUE,
coBepuieHHOe Ha aTane ADP. IToss copTupyroTcs B ajipaBUTHOM HMOPSIIKE MMEH IOJIeH M0 BO3pacTaHUIO.
Bo3MokHBIE 1eiiCTBUS, BBIIOJHIEMbIE JJISI KAXK/I0T0 O0JIs, BKIIIOYAIOT:

*  BbIMHMCJIATH NPOJOJIKATEILHOCTD: B MECALAX BHIYUCIISIET UCTEKIIEE BPpEMs B Mecsllax, UCXOs U3 3HAYEHUI B 11OJIE,
coepKallleM aThl, JO TeKYIIel CUCTEMHOU JaTHI.

*  Bplunciurh NPOAOIKMTEJIBHOCTL: B YaCaX BBIYUCIIACT UCTECKIICC BPEMS B Yacax, UCXOd U3 3HAUYCHUH B I10JIC,
CoJCpKaIeM BpeMs, 1O TEKYHICTO CUCTEMHOI'O BPEMEHU.

e CMeHHTDb THII H3MEPEHHHl ¢ HeNpPepPbLIBHOTO HA MOPSAIKOBBIIl ITIpeoOpa3yeT HEMPEPHIBHBIC MOJISI C MEHEE YeM 5
PAa3JIMYHBIX 3HAYCHUH B TOPSIKOBBIE MOJIS.

*  CMeHHTb THI H3MePEHHIl ¢ MOPSIIKOBOro Ha HeNpepbIBHBII IIPeoOpa3yeT NOPSAKOBEIE MOJIs ¢ OoJiee yem 10
pa3JIMYHBIX 3HAYCHUI B HEPEPHIBHBIE TTOJIS.

° Ype3an, BblﬁpOCl)I 3aMCHSCT 3HAUYCHU A HENPEPBIBHBIX NPEAUKTOPOB, KOTOPLIC JIC)KAT BHE I'PAHUIL OTCCUCHUA
(OHpCL[eJ'IHCMLIX TpEMs CTAaHAAPTHBIMU OTKJIOHCHUSAMU OT CPCIHET O 3Ha‘I€HI/IH), 3HAYCHHUCM I'PAHUIBLI OTCCUCHU .

* 3aMeHHMTDb NpONyLIeHHbIE 3HAYEHHs] 3AMEHSIECT MPONYIIICHHbIE 3HAYSHNSI HOMUHAJILHBIX TOJIeH MOJIOH, MOPSIKOBBIX
NoJiel MeIMaHOM, a HEMPEPbIBHBIX MOJIEH CPETHUM 3HAYEHUEM.

*  OO0beMHATH KATErOPHH /IS MAKCHMH3AINH B3aMMOCBSI3H € LeJIeBbIM M0JIEM BBISBIISET "TIOXOXKHUE" KaTeropun
MPEMKTOPOB HA OCHOBE B3aMMOCBSI3U MEX/1y BXOJIHBIMH U IIeJIEBON IepeMeHHbIMU. KaTteropuu, KoTopbie He
pa3ym4aroTCst 3HaYUMO (T.€. UMerolue p-3uauenne 6obIre 0,05), 00beIUHAIOTCS.

*  HckaounTh NpeuKTOP-KOHCTAHTY / nocJie 00padoTKH NPONyIeHHbIX 3Ha4YeHui / mocje 00beJuHeHnsi KaTeropuii
yaajseT IPeIuKTOPbl, KOTOPbIE UMEIOT €IMHCTBEHHOE 3HAUYEHHE, BEPOSITHO, B PE3YJIbTATE BHIIOJIHEHUS
JIOTIOJIHATEJIbHBIX IEUCTBUI aBTOMATAYECKOU MMOATOTOBKY JAHHBIX.

BaxHoCTb npeankToposB

OOBIYHO Ipu MOJCJIMPOBAHUUN COCPECAOTAUYNBAIOT BHUMAHUEC HA HanOoJiee BaXKHBIX IPpEeAUKTOpPax U UCKJIFOYAOT UJIA
UTHOPUPYROT HAUMEHEC BAXXHBIC. T0 momoraeT cAcjiaTh JuarpaMma BaXHOCTHU IIPEAUKTOPOB, ITIOKa3bIiBaA
OTHOCUTCJIbHYFO BAXXHOCTDb KaXXI0I'O IMIPEAUKTOPA NP OLICHKE MOJCJIN. HOCKOJ’ILKy 3HAUYCHUS BAXKHOCTHU ABJIAFOTCA
OTHOCUTCJIbHBIMHU, CyMMa 3TUX 3HAYEHMH JIJIs1 BCEX OKA3aHHBIX OpCAUKTOPOB paBHA 1,0 Baxnoctb IICPEMCHHBIX HE
CBA3aHa C TOYHOCTBIO MOJICIIN. OHa JIIIIb CBSI3aHA C BAXKHOCTBIO KaXXI0ro np€aMKTopa aJjisd NpeackKkasaHusd, a HE C
TOYHOCTBIO OTOI'O NPEACKA3aAHUA.

MpencKasaHHble NPOTUB HabNHOAEHHbIX

BI)IBOHI/ITCH AuarpaMma paccesHus ¢ UHTEpBaJIaMU IJIs1 NPEACKA3aHHBIX 3HAYEHUH 11O BCpTHKaJ’ILHOﬁ OCH MPOTUB
Ha6J'IIOHCHHLIX 3HAYECHHUU IO rOpI/ISOHTaHBHOﬁ ocu. B naecaJyic TOYKU JOJIKHBI JIEXKATh Ha HpHMOfI, HpOBeﬂeHHOﬁ oo/
yrjiiom 45 Ir'paaycosB. Taxkoe MNPpEACTABJICHUC ITIO3BOJISACT ONIPCACIUTD, €CTh JIM 3allMCH, KOTOPBIC ITJIOXO
NIPpeACKA3bIBAOTCA MOJCIIBIO.
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OcTaTtKM
BLIBOHI/ITCSI AUATrHOCTHUYCCKAsA AuarpaMmMa MOJCJIbHbBIX OCTATKOB.

Cruimm auarpammsl. IMeroTcs pa3InvHbIe CTHIIM BBIBOIA, KOTOPBIE MOKHO BBIOPAThH B BhINAAaromeM ciiucke CTHIIb.

M rHCTOFpaMMa. OT10 AuarpaMma pacCcesaHus ¢ UHTCpBaJIaMU IJI CTBFOACHTU3UPOBAHHBIX OCTATKOB C HAJIOKCHUEM
HOPMAJIbHOT'O pacClpCaciIiCHUA. HHH JIMHEMHBIX MOAeJIei npeanoraracTes, YTo OCTaTku UMCKOT HOPMAJIbHOC
pacipeacICHUE, IO3TOMY B HACAJIC TUCTOIpaMMa OOJIKHA XOPOIIO alIPOKCUMUPOBATHCA 9TOU TJIAAKON JIMHUEH.

e P-P mmarpamma. D10 quarpamMMma ¢ HHTEPBAJIAME THIIA BEPOSTHOCTh-BEPOSTHOCTh, CPABHUBAFOIIAS
pacrmpe/iesicHie CThIOJAEHTU3UPOBAHHBIX OCTATKOB C HOPMAJIbHBIM pacipe/iesieHreM. ECiiu HaKJIOH BbIBEEHHBIX
TOYEK MeHee KPYTOii, YeM HAKJIOH HOPMAJIbHOU KPUBOIL, TO OCTATKH MOKA3bIBAIOT OOJIBIIYIO U3MEHYUBOCTD, YEM
OHa JIOJDKHA OBITH JIJII HOPMAJILHOTO pacupeesieHust. Ecii 9TOT HakJIOH OoJiee KPYTOid, TO OCTATKH MOKA3bIBAIOT
MEHbIIYIO U3MEHYUBOCTh, Y€M B CJIyuae HOPMAaJIbHOTO pacnpe/iesieHus. Ecim BbIBeIeHHbIE TOYKH UMEIOT (hopmy
S-00pa3Holi KpUBOM, TO paclpeeeHue OCTATKOB SIBJIIETCS CKOIIICHHBIM.

Bbibpochbi

Dra Ta6m/ma BBIBOJUT 3allMCU, KOTOPBIC OKA3BbIBAOT YPE3MCPHOC BJIMAHUEC HA MOICIIb, @ TAKXKEC BbIBOAUT ID 3amucu
(CCJ’II/I 9TO 3a4aHO Ha BKJIAJAKE HOJ'IH), 3HAYCHHUE NEJICBOI'O II0JIAA U PACCTOSHUC KyKa Paccrosinue KyKa - OTO M€pa
TOI'0, HACKOJIBKO U3MECHUJIUCH OBI OCTATKH JJI BCEX 3aHHceﬁ, €CJIM KOHKPCTHAA 3alliCh HE Yy1aCTBOBaJId OBl B
BBIYUCIICHUN KOB(i)(i)HHI/IeHTOB MOOCIIN. Bounbioe pacCcToaHuC KyKa TOBOPHUT O TOM, YTO UCKIFOUYCHUEC 3aIIMCHU
CYIIIECTBEHHO M3MEHsIeT K03(h(PHUIMEHTHI, U TOJDKHA pacCMaTPUBATHCS KaK BJIMSIFOIIASL.

Brusromnue 3anucu qOKHBI OBITH THIATCJIbHO UCCJICAOBAHBI, YTOOBI OIIPEACINTh, HYXXHO JIM1 HA3HAYUTDb UM
MEHBIIIUN BeC IIpU OUCHUBAHUUN MOJCJIA UJIN YPE3aTh PE3KO BHIACIAIOIIMNCCS 3HAUYCHU A (BbI6pOCI)I) 0 HEKOTOPOTo
MIPUEMJIEMOI'O NOPOrOBOr0 3HAYCHUS, UJIN XKE NOJIHOCTHIO YAAJIUTH BJIUAOUIUEC 3alIUCH.

AP deKTbl

DTOT BHJI MOKA3bIBAET BEJIMUMHY KaXJ0T0 APPEeKTa B MOJICIIH.

Crom. imerotcs Pa3JIMYHBIC CTUJIM BBIBOJA4, KOTOPBIC MOXHO Bbl6paTb B BBINIAJAFOIIEM CITMCKE CTIIb.

e JImarpamma. DTO Auarpamma, B KOTOpoi 3¢ peKkThl OTCOPTUPOBAHBI CBEPXY BHU3 MO YOBIBAHMIO BAXKHOCTH
npeAuKTopoB. COeIMHSIONINE JIMHIK HA THATrPAMME SIBJISIFOTCS] B3BEIIEHHBIMU HA OCHOBE 3HAYUMOCTH 3(D(PEKTOB,
¢ 60JIBIIICH TOJIIUHOW JIMHUHU, COOTBETCTBYIOIIEH OoJiee 3HAUMMBIM 3 dekTamM (MEHbIINM p-3HaueHUsIM). [Tpn
HaBCACHUU YKAa3aTCJIA MBI HA COCIUHUTEIIbHYIO JIMHUIO IMMOABJIACTCA BCIJIbIBAIOIIAS ITOACKA3Ka, BEIBOAAIIAA
p-3HAYEHNEe U 3HAUYCHNE BaXXHOCTH JaHHOTO 3¢ dekTa. DTo 3a7aHO O yMOIYAHUIO.

e Tabmuma. OTo TabJMIA TUCTIEPCHOHHOTO aHAJM3a ISl OOIIUX U MHAMBUAYAJbHBIX 3D(EKTOB MOIEIIH.
WunuBuayanbable 93QQekThl OTCOPTUPOBAHBI CBEPXY BHHU3 MO YOBIBAHUIO BAXXHOCTH MpeIuKTOpoB. ObpaTuTe
BHUMaHHUE HA TO, YTO M0 YMOJTYAHUIO TaOJIUIA CBOPAYMBACTCS, YTOOBI IIOKA3aTh TOJIBKO PE3yJIbTAThI 1T MOICIIN
B 11eJIoM. UTOOB! YBUICTh PE3YJIbTAThI JAJIsl UHAMBUIYAIbHBIX 3(h(HEKTOB MOIEIIH, IETIKHUTE IO
CKOppeKTHPOBAHHASI MOJIE]Ib B siuciike TabJIuIle.

Ba:kHocTh npeInKTOPOB. LIMeeTcs MOJI3YHOK BaXKHOCTH IIPEAUKTOPOB, KOTOPBIH YIIPABIISIET TEM, KAKHAE MPEIUKTOPEI
BEIBOJSITCSI. DTO HE H3MEHSET MOJEIIH, & IPOCTO MO3BOJISIET COCPEIOTOYNTh BHUMAaHUE HAa HAaNOOJIee BaXKHBIX
npeaukTopax. 1o ymomaanuto BeiBoasaTes 10 BepxHUX 3(h(HeKTOB.

3HaunMocTb. ViMeeTcs MOJI3yHOK 3HAYMMOCTH, TIPEIOCTABIISIIOIINIT JOTOJIHUTEIIbHbIE BO3MOXHOCTH YIPABIISTh TEM,
kaxue 3¢ exTsI BEIBOAUTH, KpOME TeX, KOTOPBIE BHIBOASTCS HA OCHOBE 3HAYMMOCTH IPeAUKTOPOB. DddexTs co
3HAYCHUSIMU 3HAYMMOCTH, TPEBOCXOASIINMHY 3aJaHHOE MOJI3YHKOM 3Ha4YeHHE, CKPBITHL. DTO HE M3MEHSIET MOJIEJH, a
IIPOCTO MO3BOJISIET COCPEIOTOUNTH BHUMAHNE HAa HanboJiee BaXKHBIX addexTax. [To yMoIdanuio 3T0 3HaYeHNE PaBHO
1,00, Tak uro HuKakue 3pdex T He OTGUILTPOBLIBAIOTCS HA OCHOBE 3HAYNMOCTH.

KoadpPpuumeHtnbl

DTOT BHJI MOKa3bIBAET 3HAUEHUE KaXA0T0 Koddunuenta B Moaesm. O0paTuTe BHUMaHUE HA TO, 4TO (PAaKTOPHI
(xaTeropmalibHbIC IPEIUKTOPHI) MMEIOT HHANKATOPHYIO KOAUPOBKY B MOJIEIIH, TaK 4TO IQGeKThI , COIepIKaIIIe
(bakTOpBI, OOBIYHO OYAYT UMETh HECKOJIBKO CBSI3AHHBIX KOI((HIUHEHTOB, IO OTHOMY JJIS KaXI0H KaTeropuH,
UCKJTIOYasi KATETOPHUIO, COOTBETCTBYIOIIYIO U30BITOYHOMY (OMOPHOMY) apaMeTpy.
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Cruim. VIMeroTcs pa3yimyHble CTUJIN BBIBOJA, KOTOPBIE MOXKHO BBEIOPATH B BBINAJAOIIEM cniicke CTHIIb.

e JImarpamma. DTO AuarpamMma, B KOTOPOU CHavaJia BBIBOJAUTCSI CBOOOHBIN 4JieH, a 3aTeM 3P (eKThI,
OTCOPTUPOBAHHBIE CBEPXY BHU3 110 YOBIBAHUIO BaKHOCTH IPEIUKTOPOB. BHYTpH 3 ek ToB, comepranux
(bakTopbl, KOADOHUIHUEHTBI COPTUPYIOTCS B HOPSIAKE BO3PACTAHUS 3HAUCHU NaHHBIX. COeIMHSIIOIINE JIMHUK Ha
JIrarpaMMe packpalieHbl B 3aBUCIMOCTH OT 3Haka kKodddunuenTa (cM. KJTIoY JuarpaMMBbl) U B3BEIICHBI B
3aBUCUMOCTH OT 3HAYMMOCTH K03(h(pUIueHTa, ¢ 00JIbIlei TOIIMHOM JIMHUHI, COOTBETCTBYIOIIEH OoJiee
3HAYUMBIM KO3 punneHTaM (MEHbIINM p-3HaueHUsIM). [1pn HaBeieHNN yka3aTesis MBI HAa COeAMHUTEIbHYIO
JIMHUIO MMOSABJIACTCA BCIJIbIBArOIIAA IIOACKA3Ka, BBIBOAAIIAA 3HAYCHUC KOSd)(bI/ILII/IeHTa, Pp-3HAYCHUC OJId HETO, a
TaK)Xe 3HAYeHNE BXXHOCTH 3(h(heKxTa, C KOTOPHIM CBSI3aH 3TOT MapamMeTp. ITO 3aJaHO 110 YMOJYAHUIO.

e Ta6una. B 570l Tabamie BIBOAATCSA 3HAYCHUS, Pe3yIbTATHI TECTOB HA 3HAYNMOCTD U JTOBEPHUTEIJILHBIC
MHTEPBAJIBI IS MHAUBUIYAJIBHBIX K03 durmeHToB Moaeu. [Tocse cBo601HOTO ujieHa 3P PeKTH OTCOPTUPOBAHBI
CBEpPXY BHH3 10 yOBIBAHUIO BAXXHOCTHU NPEIUKTOPOB. BHYTpH 3(hdekToB, copepkamux GakTopbl, KO3OOUIUESHTHI
COPTHUPYIOTCS B MOPSAKE BO3pacTaHus 3Ha4YeHUI JaHHbIX. OOpaTuTe BHUMAHUE HA TO, YTO MO YMOJIYAHUIO
Ta0JIMIAa CBOPAYMBAETCS, YTOOBI BBIBECTH TOJILKO KOI(P(PHUIMEHT, 3HAYNMOCTb U BAXKHOCTD ISl KAXK/10T0
napamerpa Mozesi. YToObl yBUAETh CTAHJAPTHYIO OLINOKY, (-CTATUCTUKY W JOBEPUTEIIbHBIN HHTEPBAI,
meskHuTe 110 stuefike Koadduument B Tabsmue. [1pn HaBegeHnn ykazaTesis MBIIIM HA UMl TapaMeTpa MOJEIIH B
Ta0JIMIE TOSBIIIETCS BCIJIBIBAIOIIAS TOACKA3Ka, BRIBOISIIAS UMS TapaMeTpa, 3(Q(HeKT, C KOTOPHIM CBSI3aH 9TOT
mapameTp, u (7151 KaTeroprasbHBIX IPEAUKTOPOB) METKH 3HAYEHMI, CBSI3AHHBIX C JAHHBIM MapAMETPOM MOJIEIIH.
DT0, B YaCTHOCTH, TIO3BOJISIET YBHUJICTh HOBBIE KATETOPHH, CO3JaHHbIE, KOT/1a aBTOMAaTHYeCKast HOATOTOBKA
JTAHHBIX IIpHUBEJIa K OObEAMHECHUIO CXOTHBIX KATETOPU KATErOpUasIbHOTO MPEAUKTOPA.

Ba:xnoctb npeuKTOpoB. ECTh MOJI3YHOK BaXXHOCTHU MPEAUKTOPOB, KOTOPBIH YIPABJISIET TEM, KaK1e IPEIUKTOPbI
BBIBOJISITCSI. DTO HE U3MEHSIET MOJIEJIH, & IPOCTO MO3BOJISIET COCPEAOTOUUTH BHUMAHKE Ha HAauO0JIee BaXKHbIX
npeaukTopax. [1o ymomianuto BeiBogsTes 10 BepxHUX 3(h(HeKTOB.

3HaunmocTb. EcTh NOJI3yHOK 3HAYMMOCTH, IPEIOCTABIISIFOINNIT TOTOJTHUTEIIbHBIE BO3MOXHOCTH YIIPABIISTh TEM,
Kakne Ko3(p(HUINEHTHI BBIBOJUTE, KPOME TeX, KOTOPbIE BBIBOSTCS HA OCHOBE 3HAYMMOCTH HPEANKTOPOB.
KoaddumenTs! co 3HaYeHISIMI 3HAYMMOCTH, TPEBOCXOIAIIIME 3aJaHHOE TIOJI3YHKOM 3HAYEHHE, CKPBITHL. JTO HE
U3MEHsIeT MOJIEJIH, a MPOCTO MO3BOJISET COCPETOTOYNTH BHUMAHNE Ha HanboJiee BaXXHbIX ko3 durmentax. [To
YMOJTYAHHIO 9TO 3HayeHue paBHo 1,00, Tak 4To HUKakKue KO3 OUIMEHTHI He OTHUILTPOBBIBAIOTCS HA OCHOBE
3HAYUMOCTH.

OueHeHHble cpeaHue

OT10 AuarpaMMmbl, BBIBOOAUMBIC OJI 3HAYUMBIX IPECIAUKTOPOB. Ha AuarpaMme BOOJIb BCpTHKaHLHOﬁ OCH BBIBOIMUTCsI
OIICHECHHOC 11O MOJECJIM 3HAYCHUC HeHCBOﬁ HepeMeHHOﬁ JUIA KaXXI0ro 3HAUYCHUA NPEAUKTOPA Ha FOpI/ISOHTaHbHOﬁ ocn
Ipu COXPpaHCHUN 3HAUEHUI BCEX OCTAJILHBIX OPECAUKTOPOB HEU3MECHHBIMU. 210 JA€T MOJIE3HYIO BU3yaJIM3alluto TOTO,
Kakoe BIUsHUE KOd(D(PUIIMEHT Kak10ro MPeANKTOPa OKAa3bIBAET HA IEJIEBYIO IEPEMEHHYIO.

Hpumeanue: €CJIM HET 3HAYUMBIX HPEAUKTOPOB, OLICHEHHBIC CPCAHNC HE TCHCPUPYIOTCS.

CBoAaKa no nocTpoeHuo moaenu
DTa maHeJb MPeIOCTaBIIsET HEKOTOPBIE AeTaJIi Mpolecca MOCTPOSHUS MOJIEIN, KOT/1a B TPYIIIe TapaMeTPOB
ITonbop Mopaem caeslan BBIOOP ajropuTMa 0Td6Opa, OTIIMYHBIA OT BKJIIOYHTD BCe MPeIUKTOPSI .

IIpsmoii marosslil. Eciin anroputMoM otOopa SBJIsSETCs MPSMOH IIaroBblid, TO B TabJMIe BHIBOAATCS nociaeaaue 10
IIaroB IIAroBOTo ajroputMa. Ha kaioM 1iare nokasbplBaroTCsl 3HaU€HHE KpUTepust 0TO0pa 1 3P QPEKThl B MOIEIIH.
OTO JaeT NOHUMAaHUE TOro, Kakoi BKJIaJl B MOJIEJIb JAeT Kaxablil mar. B kaxaom cTodie MOXKHO COPTUPOBATh
CTPOKH, YTOOBI OBLIIO JIerye BU/eTh, Kakue 3 QexThl cojepkaTcs B MOJIEIIN Ha KaX/I0M Il1are.

Haunyuime noavMHoxkecTBa. Eciim arropuTMoM oTO0pa sBJIsieTCs "HAMTydIIIie TOJAMHOXecTBa", TO Tabmia
BEIBOAWT 10 JIyurmmx momesneit. Iy ka0l MOIesIi MOKa3bIBAFOTCS 3HAYCHUE KpuTeprs 0Toopa u 3pdexTs B
MOJIeH. DTO MO3BOJISIET MPOBEPUTH CTAOMIBHOCT JIYUIINX Moaesield. Eciu 171 HuX HaOJro1aeTcs TeHICHINS
UMETb MHOTO CXOXHX 3P (PEKTOB ¢ HEOONBIINMHI PA3INIUIMHE, TO HAWIYYIIIEH MOIETI MOKHO BIIOJIHE TOBEPATH.
Ecym 7151 HUX HaOJIrOAaeTCsl TEHACHIUSI MIMETh CUITbHO pa3jinuaroriuecs 3hGeKkTsl, TO HEKOTOPBIE U3 ITHX 3P dexToB
MOTYT OBITh CJHUIIKOM CXOXH MeXay cOOOM’, U X ciienyeT 00beUHUTD (MM OMH YAAIUTh). B kaxmoM cTtosbue
MOYXHO COPTUPOBATH CTPOKHU, YTOOBI OBLIIO JIerye BUICTh, Kakue 3 (exThl cojiepkaTcs B MOJIEIIN Ha KaX/I0M Il1are.
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MapameTpbl

OG6paruTe BHUMAHKE HA TO, YTO IIPH CKOPMHI'€ MOJIEJIM BCET/1a BHIUKMCIIAETCS MIPEACKA3aHHOE 3HAUeHre. FIMs HOBOTrO
TIOJIS €CTh WML TIEJIEBOTO TI0JIsI € TIpedukcoM SL-. Hanpumep, mpu IMEHH 1eJIEBOTO MOJIS sales, HOBOMY MOJTFO ObLIO
OBl IPUCBOEHO UMs SL-sales.

I'enepupoBath SQL 1u1st 310i Moaen Korga ucnosb3yroTes JaHHbIe, XpaHsIiuecs B 0a3e naHHbIX, Ko SQL MoxHO
nepenaBaTh 0OpaTHO B 6a3y JAHHBIX JJIS1 BBIMOJHEHUS], YTO OOECNEUNBAET BHICOKYIO MMPOU3BOAUTEILHOCTE MHOTUX
onepanui.

BriOepute oHYy U3 CIIEIYIOIINX OMIUI 1T YKa3aHUs, KaK BEIOJHseTCS TeHepupoBanue SQL.

* Ilo ymouannio: BeIMoTHATH OLEHKY HPH MOMOIIIH A/1aNTepa CKOPHHTA cepBepa, €CJI OH YCTAHOBJIEH; B MPOTHBHOM
cayuae - B mpouecce. [1pu coequnenun ¢ 6a30if JaHHBIX ¢ YCTAaHOBJIEHHBIM a/1allTEPOM CKOpHUHra resepupyet SQL
[P OMOIIIX 3TOTO aIalTepa U CBI3aHHBIX (DYHKIUIL, 3aJaHHBIX MoJib3oBaTesieM (user defined functions - UDF), n
OIICHUBACT BaIlly MOJEIb B Oa3ze JaHHBIX. Korga agantep CKOpUHTa HETOCTYIICH, 9Ta OIS BHIIIOJIHICT BEIOOPKY
BaIllMX JaHHBIX M3 0a3bl MAHHBIX Ha3al U ux ckopuHr B SPSS Modeler.

* Cxopunr ¢ npeodpasoBannem B codcTBeHHblil SQL Eciu 9Ta onnus BeiOpana, reHepupyercs coocTBeHHbIi SQL
JUIsS CKOPUHTa MOJIeJ M B Oa3e JaHHBIX.

IMTpumeuanue: XOTs 3Ta OMIUS MOKET OBICTPO JIaTh PE3yJIbTAThI, pa3Mep U CIOKHOCTL cOOCTBeHHOTO SQL
pacTeT ¢ pOCTOM CJIOKHOCTH MOJIEIH.

e Cxopunr BHe 6a3bl JaHubIX Eciiu BBIOpaHa 3Ta onius, BBINOJIHSIETCS BEIOOPKA BAIINX JJAHHBIX U3 0a3bl TAaHHBIX
Ha3aja u ux ckopusr B SPSS Modeler.

JInHenHbIN-AS y3en

V IBM SPSS Modeler aBe pa3iMyHbIX BEPCUU JTMHEHHOTO y3J1a:
* JIuHeiiHblii - TpaIUIIMOHHBIN y3eJ1, paboTarommii Ha cepsep IBM SPSS Modeler.
 Jluneiinbli-AS - y3eJ, paboTaroiuii, ToJibko xoraa oH coeauner ¢ IBM SPSS Analytic Server.

Jluneiinas perpeccusd - 3To OOBIYHBIM CTATUCTUYECKUI MECTO AJIsd Knaccmbm(aunn 3alKiCe Ha OCHOBAHUU 3HAYCHUI
YUCJIOBBIX BXOHBIX IOJICH. JIunelinas perpeccus NOAroHsACT MPAMYIO JIMHUFO UJIA ITOBEPXHOCTD,
MUHUMU3UPYIOIIYIO Pa3HOCTH MEXKAY MPEACKA3aHHBIMUA U (l)aKTI/I‘{eCKI/IMI/I BBIXOJHBIMU 3HAUCHUSIMU.

Tpe6oBauns. B MoiesIX THHEWHO perpeccuy MOXHO MCIOJIb30BATH TOJBKO YHCIIOBBIC MOJIS M KATETOpHAJIbHBIC
MIPEIUKTOPHL. Y BAC TOJDKHO OBITH TOJIBKO OJHO MOJIe Ha3HAUYEHUS (C 3aJaHHON postbio HazHavenue) M ovH Uit
HECKOJIbKO MPETUKTOPOB (B 3aJlaHHOI poJibio BBoa). [Toss ¢ 3amannoii posbro O6e nim Her urHopupyroTcs, Kak u
HeuncioBsle noJs. ([Tpn Heo6X0AMMOCTH HEUHCIIOBBIE MOJISI MOKHO MEPEKOANPOBATH C UCHOJIb30BAHUEM Y3JIa
ITpousBoaHbIE JaHHBIE).

JlocrouncTBa. Mojesu JTMHEHHON perpeccu OTHOCUTENILHO IPOCTHI U IAI0T JIETKO HHTEPIPETUPYEMYIO
MaTeMaTHYEeCKYIo (GOpMYIIy U TeHEpUPOBAHYS Mpe/IcKka3anmii. Tak Kak JIMHeHHas perpeccus - 3TO TaBHO
YCTaHOBHBIIASICS CTATUCTIYECKAs! IPOLIEAYPa, CBOMCTBA 3TUX MO/IesIelt XOpoIIo n3BecTHBI. OOBITHO JIMHEWHBIC
MOJIEJIA OYeHb OBICTPO OOyuaroTcs. Ha y3iie TMHeHHBIX Mo/IesIell MPeTOCTABIISFOTCS CIIOCOOBI AaBTOMATHYECKOTO
BBIOOpA TOJIEH [J15 MCKITFOUCHNU ST HECYIIIeCTBEHHBIX BXOIHBIX TOJICH N3 ypaBHEHMS.

ITpumeuanue: B Tex ciydasx, KOrja IMoJie HAa3HAUYEHUS KaTETOpUAJIbHOE, 4 HE B KOJIMYECTBEHHOM JIHAIa30He,
HaIrpuMep, Aa/HeT Ui yileT/He yier, B KaueCTBe aJIbTePHATUBLI MOXKHO MCHOJIb30BATH JJOTUCTUUECKYIO
perpeccuto. Jloructuyeckast perpeccus 00ecreunBaeT TakxKe MOACPKKY HEUUCIIOBBIX BXOIHBIX MOJIeH, MCKJIIOYas

HEOOX0/IMMOCTb UX NEPEKOIMPOBAHUS. []0MOHUTEIBHYIO HHPOPMANINIO CMOTpUTE B pasjelie [ Jloructuueckuij

lyse” ma crp. 177}
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INMnHenHble-AS moagenu

JIuHeliHbIE MOACJIM MPEACKA3bIBAOT 3HAYCHU S HEIIPCPBIBHBIX EJICBBIX ICPECMCHHBIX, OCHOBBIBASCH HAd B3AUMOCBSA3U
\%(s% 914 1eJIeBOM HepeMeHHOﬁ 1 OAHUM HJIM HECKOJIbKMMU NPCIAUKTOPAMMU.

JIuHeitHbIe MOACM OTHOCUTEJILHO MPOCTHI M AAIOT JIETKO HHTEPIPETUPYEMYIO MATEMATHUECKyI0 (hopmyIty 1i1st
ckopuHTa. CBOMCTBA 3THX MO/IEJIeH XOPOIIIO MOHSITHBI, M UX OOBIYHO MOXXHO MMOCTPOUTDH OUCHb OBICTPO, IO
CPaBHEHHUIO C MOCJIAME JPYIUX THIOB (TAKMMHU KaK HEMPOHHbIE CETH MJIM JACPEBbS PEIICHUI) Ha TOM ke Habope
JIaHHBIX.

IMpumep. CtpaxoBasi KOMIAHUS C OFPAHUUYEHHBIMU PECYPCAMU J1JIs1 UCCIIEIOBAHMS CTPAXOBBIX TPeOOBAHUIT
JTOMOBJIAJIEJIBIIEB XKEJIAeT IIOCTPOUTH MOJIEITh TSI OIICHKH CTOUMOCTHU TpeOoBaHuit. [IpuMeHsIst 3Ty MOJIe)Ib B
[EHTPax OOCITy)KUBAHUS, COTPYIHUKH KOMIIAHUT MOTYT BBECTH MH(DOPMAaNNIO OT TpeOOBAHNH, pa3roBapuBasi Mo
TesiehoHY C KIIMEHTOM, U HEMEJIEHHO MOJIyYHTh "0XHAIaeMy0" CTOMMOCTh TPeOOBaHMS, OCHOBBIBASICh HA IPOIILIBIX
JTAHHBIX.

TpedoBanusi K noJisiM. [{0JKHBI OBITH 1IEJIEBOE U, 1O KpaiiHel Mepe, OHO BXOAHOE MoJIsl. [To ymouanuto He
UCIOJIb3YIOTCS MOJIS C IpeAonpeeIeHHbIMU poJisiMu J{BoitHoro HazHaueHus: u Het. LleseBoe moJie 10JDKHO OBITH
HEMPEPBIBHBIM (KOJIMYECTBEHHBIM). J1JIs1 IPeIUKTOPOB (BXOIOB) OTCYTCTBYIOT OIPAHUYCHUS HA TUI U3MEPCHUIA;
KaTeropuabHbIe T0JIs ((pIaroBbie, HOMUHAJIBHBIC U MMOPSIKOBBIC) UCIIOJIL3YIOTCS B MOJICIIH B KayecTBe (pakTOPOB, a
HENpepbIBHBIE MOJISI UCIOJIb3YIOTCSl KaK KOBAPUATHI.

OcHoBbI

BK.]'[IO‘!I/ITI) KOHCTaHTy. 3Ta OIS BKJIFOYACT CMCIICHUEC 11O OCHU Y, Koraga 3Ha4C€HHUE 110 OCH X - 0 B MOICJIb 06I>I‘IHO
BKJIFOYACTCA CBO60,£[HI:II71 YJICH. ECJ'IH BbI npez[nonaraeTe, YTO JAHHBIC HpOXOL[S[T ‘{CpCS Ha4dyaJio KOOp,I:[I/IHaT,
CBO60,E[HI)Iﬁ YJICH MOXHO HUCKJIFOUUTDL.

PaCCMOTpeTB ABYCTOPOHHEE B3aﬂMOZIeflCTBHe. DTta OoInnus YKa3blBACT MOJCJIU CPABHUTH KAXXAYFO BO3MOXHYIO IIapy
BXOJHBIX 3Ha‘IGHPIfI, YTOOBI ONpCACINTD, BIIUACT JIM TCHACHIUSA B OJHUX U3 HUX HA OPYyIruc. Ecmm Bimusiane €CTh,
TAaKHUC BXOJHBIC 3HAYCHUA CKOPEC BCETO 6y,£[yT BKJIFOYCHBI B MaTpully IOCTPOCHUS.

JloBepuTeIbHBII HHTEPBAI 15 OLeHOK K03 uuneHToB (% ). DTO T0BEPHUTEIbHBI HHTEPBAJI, HCHOJIb3YEMBIH TPH
BBIYMCJICHUN MHTCPBAJIbHBIX OICHOK KOS(I)CDI/IHI/ICHTOB MOACI, NPEACTABJICHHBIX HA MAHCIIN Ko NIUCHTD!
3anaiite 3Hauenue 6obine 0 u mensiie 100. 3HaueHne Mo ymoyaHuto - 95.

IMopsiiok cOPTHPOBKH /1JIs1 KATErOPHAJIbHBIX HPeIUMKTOPOB. DTU 3JIEMEHTHI YIIPABJICHUS ONMPEIEIIAIOT HOPSI0K
KaTeropuii 1yist GakTOPOB (KaTEropuaibHBIX BXOIHBIX JTAHHBIX) C IIEJIbIO BBISBIICHHS "TIOCIICAHEN" KaTeropuu.
[MapameTp mopsiaxa COpTUPOBKU 3HAUCHII UTHOPHPYETCS, €CJIM BXOTHOE TIOJIE HE SIBJISICTCS KATETOPUAIbHBIM I

CCJIM 3aJaHa IMMOJIb30BATECJIbCKAs OIMOPpHAsA KaTCropusi.

Bbibop Mmonenu

Merton noxoopa moaeim. Beidepute onuH U3 METOI0B o100pa MoAeH (TOAPOOHOCTH HIDKE) NI BK/IouMTH Bee
NPEIMKTOPBI, KOT/1a BCE MMEIOIINECS TPEIUKTOPBI IIPOCTO BBOJISTCSI B MO/IEJIb KaK YJIeHBI IJ1aBHBIX 3(dexToB. [To
yMOJTYaHUIO HcnoJib3yeTcs I1psimoii Imarosslii .

ITpsimoii maroBblii 0TGOP. DTOT METO HAYMHAET pabOTy ¢ Moesm 06e3 3P PekToB, J00aBIIsIsA U yaalsis 3h(HEKThI O
OJIHOMY Ha KaXKJIOM IIIare /10 TeX Mop, noka Hu o uH 3h(HeKT Hellb3s Oy/1eT 10OABUTh, PYKOBOJICTBYSICh KPUTEPUIMU
aroBoro oToopa.

* Kpntepun 11 BK/II0YCHHS/HCK/II0OUEHHsL. DTO CTATUCTHKA, UCIOJIb3yeMas JJIsl OIpeesIeHHs TOrOo, CIEAYeT JIn
3 GeKT T06aBUTH B MOJIEIIh MM UCKITFOUNTh 13 Hee. ndopmamuonnsii kputepnii (AICC) ocHOBEIBaeTCs Ha
MIPaBIOIOA00NH O0YIAFOIIETO MHOKECTBA TSI TAHHOW MOJICIIN ¥ CKOPPEKTHPOBAH C IeJIbo mTpadoBaTh
W3JIAIITHE CJIOXHBIE MOIeH. F-CTaTHCTHKH OCHOBBIBAETCS HA CTATHCTUYECKOM KPUTEPHH CHIKSHUST MOCIIbHOT
ommoku. CkoppeKkTHPOBaHHbIl R-KBaIpaT OCHOBBIBAETCS HA TOYHOCTH MOATOHKH JIJIST 00YYAIOIIero MHOXeCTBa 1
CKOPPEKTHPOBAH C IeJIbI0 MITPadoBaTh U3JUIIIHE CJIOKHBIE Moe . Kputepuii npeoTBpaienus cBepxo0yveHnst
(CKO) ocHOBBIBaeTCS Ha TOYHOCTH MOATOHKY (cpegHeM kBaapaTe ommoku mwm CKO) a1 MHOXKecTBa
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IpeA0TBpALIeHHsI CBepX0OyUeHHs. MHOXECTBO NPeIOTBPAILEHUs] CBEPXOOYUCHHUST IPECTABIISIET COOOM
CITyyaliHyIO TIOJIBBIOOPKY, coAepkKalyto npubm3nteapbHo 30% Habro1eHuit u3 UCXOJHOTO HAOopa JaHHBIX,
KOTOPast He UCIOJIb3YETCsl IPU 00YUYCHUH MO/ICIIH.

Ecin Bb1OpaH 11000#t KpuTepHii, OTJINYHBIH OT F-CTaTHCTHKH , TO HA KaXX/IOM IIare B MOJIeJIb J00aBIIseTCs
3¢ (dexT, COOTBETCTBYIONINI MaKCUMAJIbHOMY TOJIOKUTEILHOMY IPUPAIIEHUIO 3HaYeHUs KpuTepusi. Bee ahdexTn
B MOJCJIU, COOTBETCTBYIOIINUEC YMCHBIIICHUIO 3HAYCHUA KPUTECPUS, YIATIAOTCH.

Eciu B kauecTBe KpuTepus BIOpaH F-CTaTHCTHKH , TO HA KaXKOM IIare B MOJIeJIb 100aBsieTcst ahQeKT, narormuit
HAaUMEHbIIIee p-3HaYCHHE, IPU YCJIOBHUHU, YTO OHO MEHbIIIE MOPOTOBOTO 3HAYCHUS, 33/IaHHOTO B BKIIIOUaTh

3¢ peKThI ¢ p-3HAYEHHSIMH, MeHbIIMMH YeM. 3HaueHue o ymordanuro - 0,05. Bee apdexTsr B Moemm ¢
Pp-3HAYCHHUEM, IIPEBOCXO/ISIIMM [OPOTrOBOE 3HAUCHUE, 3aaHHOe B VIcKI04aTh 3(p(eKThI ¢ p-3HAYEHHSIMH,
00ILIIMMH YeM, yIAJISIOTCs. 3HaueHue mo ymosuanuro pasHo 0.10.

e 3agaTh MakcuMaJbHOE YHCI0 () PEeKTOB B OKOHYATEIbHOH MoxesH. [1o ymoiryannto Bce nMmeroruecs 3QQexThl
MOTYT OBbITh BKJIFOUEHBI B MOZeJb. Kak ajbTepHATHBA, €CJIM [IArOBLIN aJITOPUTM, 3aKaHYMBAs pabOTy Ha
HEKOTOPOM IlIare, UMeeT 3aJaHHOe MaKCUMAaJIbHOE YHCIIO 3G (HEeKTOB B MOZEIIM, TO OH OCTaHABJIMBAET PadoTy,
coxpaHsis TeKylii Habop 3pdexToB.

M 33LlaTl> MaKCHMAJIbHOE 4ucJ/I0 maroB. Illarossrit AJITOPUTM OCTAHABJIMBACTCS IMOCJIC OIMPEACIICHHOI'O YUCJIa IIaroB.
ITo YMOJYAaHUIO 3TO YTPOCHHOC YMCJIO UMCIOIIINUXCS B(I)Q)CKTOB. Kak aJIbTCPHATHUBA, 3aJIaliTe MOJOKUTEIIbHOE
eJI0€ I MaKCUMyMa YucCJia I1aroB.

Bo16op Hanyummx noamMHozkectB. [IpoBepsroTcs "Bce BOZMOXHBIE" MOJIEIIH UJIH, 10 KpaitHelt Mepe, OoJipias
COBOKYMHOCTb BO3MOXHBIX MOJIEJIeH, UeM MPH MPSMOM INOIIATOBOM 0TOOPE, 11 BEIOOpA HAUIYUIIINX B
COOTBETCTBHUHU C KPUTEPHUEM HAUITY4IINX NoAMHOXecTB. Mndopmammonnsiii kputepnii (AICC) ocHoBbIBaeTCs Ha
IIPaBIONOA00MH 00yYarOIIero MHOXKECTBA JIJIsl JAHHOW MOJIEJIM ¥ CKOPPEKTUPOBAH C IIEJIbI0 ITPadOBATh M3JIMIITHE
cJ10xHbIe MoiesM. CKOppeKTHPoBaHHBIH R-KBajgpaT OCHOBBIBAETCS HA TOYHOCTH HOATOHKH JJIsl 00y4aroIero
MHOXECTBA M CKOPPEKTHPOBAH C LEJIBIO ITPa(oBaATh U3JIUIIHE CJIOKHBIE Mozes. KpuTtepuii npeoTBpaiienus
cepxo0y4ennst (CKQO) ocHOBBIBaeTCS Ha TOYHOCTH MOATOHKH (cpemHeM kBaapate omuoOku mwm CKO) st
MHO’XECTBA MPETOTBPAIEHNS CBEPXOO0yUeHNsI. MHOXECTBO NPEIOTBPAILEHUS CBEPXOOYUECHUS MIPEACTABIIAET COOOM
CITy4aliHyIO TIOJIBBIOOPKY, coAepKalyto npudm3uteaprHo 30% Habro1eHuit u3 UCXOAHOTO HAbopa JaHHBIX,
KOTOpas He UCIOJIb3YeTCs IPU 00yIEHUH MOJICIIH.

B xauectse HaI/IJ'Iy‘IIHeﬁ MOJ€CJI BLI6I/IpaeTCﬂ MOJCJIb C HanOOJILIINM 3HAUYCHUEM KpuTepus.

IMpnmeuanne: BpiOop HAMIYYIIMX TOAMHOXKECTB TpeOyeT O0JIbIIero 00beMa BEIYUCICHUI, YeM IPsIMOil IaroBbId
oT60p. Korma BhImosHSAeTCS BEIOOP HAVUTYUIIHX MOJIMHOXECTB B COYCTAHUU C OYCTHHIOM, OSTTHHTOM UJTH OYeHb
6opIIMMH HAOOPaMU TaHHBIX, TO IJIS MOCTPOCHUS MO OTPedyeT s 3SHAYNTEIHHO OOJIbIIe BpeMEHH, YeM IIpU
MTOCTPOCHNY CTAHIAPTHOI MOJIEIH C HCIOJIb30BAHIEM MIPSMOTO MOIIAroBOTO 0TOOpA.

Onuuu mogenu
I/IMH MO/J1eJIN. I/IMFI MOJEJIU MOXHO CFCHepI/IpOBaTL ABTOMATUYECKU HAa OCHOBE LICJIEBBIX noneﬁ Wi 3a1aThb
CaAMOCTOMATECIIBHO. ABTOMaTI/I‘{eCKI/I TCHEPUPYEMOC UM ABJIACTCA UMCHEM LICJICBOT'O ITOJIA.

OG6paruTe BHUMaHKE HA TO, YTO IIPH CKOPMHI'€ MOJIEJIM BCET/1a BHIUMCIIAETCS MIPEACKA3aHHOE 3HAUeHre. FIMs HOBOTrO
TIOJIS €CTh WML TIEJIEBOTO TI0JIsI ¢ TIpedukcoM SL-. Hanpumep, mpu IMEHH 1eJIEBOTO MOJIS sales, HOBOMY MOJTFO ObLIO
OBl IPUCBOEHO UMs SL-sales.

MHTepaKTVIBHbIﬁ BbiBOA
ITocne 3amycka auHEHON-AS MoAe M TOCTYIIEH CJIEIYFOIIUI BBIBOI.

NHdopmaumna o moaenu

[Tpencrasnenne Mudpopmanms 0 MOJeM COACPKUT KIFOUEBYIO HHOpManuio o Moaeau. Jlannas tabimmna
COMEPKUT HEKOTOPBIE MAapAMETPhI BLICOKOTO YPOBHS JIJISI MOJ/ICJIU, TAKKMe KaK:

* MM HazHAa4YeHUs, yKa3aHHOIO Ha BKJIAJKE
* Iloue Beca perpeccun
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* MeToa mOoCTpOCHUS MOJIENH, YKa3aHHBIN B pa3zesie napaMeTpos [Beibop Mmoaenn

* Yucio npeuKTOpOB BO BBOJIE.
* Umucsio npeIuKTOPOB B UTOTOBOI MOJIEIIH.

* CxoppektupoBanHblii mHPpopManuonHslit kputepuii Akanke (AICC). AICC - 3To kpuTepuii 151 BEIOOpA 1
CpaBHEHHUS CMEIIaHHBIX MOJIEJIel Ha OCHOBE OTPHIATEILHOTO YIBOCHHOTO (OTrpaHIMYEHHOT0) JIoTapupma
npaBAoNoa00us. MeHbIINe 3HAUCHNS YKa3bIBAIOT Ha JIyutnyto Mozaesb. Kpurepuit AICC "koppextupyet”
uHpopmanonHslit kputepuit Axauke (AIC) Ay MajbIx pa3MepoB BeIOOPOK. [1pu yBeuyeHNn pa3Mepos
BbIOOpOK kKpuTepuit AICC cxonutes k kputeputo AIC.

* R-kBazmpat. OT0 Mepa corsacusi 1Jis IMHEHHON MOJIENH, TakKe Ha3bIBaeMast KO GUIMEHTOM e TepPMUHALH.
PaBHa 1oJie ”3MEHYMBOCTHU 3aBHCUMON IEPEMEHHOMN, 00 BACHAEMO perpecCHOHHON Moienbto. [IpuanMaeT
3HaueHus Mexay 0 u 1. Masble 3HaUeHns TOBOPAT O TOM, YTO MOJIEJIb Hea/IeKBaTHO ONUCHIBAET JaHHBIE.

* CKOppeKTHpOBaHHBIN R-kBagpat
CBoJaKa 3anucemn

IMpencrasnenne CBojka 3anuceil COACPKUT UHPOPMAIHMEIO O YKCIIC U MPOIICHTE 3anuceii (Ha0JIro AeH i),
BKJIFOYEHHBIX B MOJIEJIb U UCKJTFOUEHHBIX U3 HEe.

BarKHOCTb NpeauKTopa

OOBIYHO IPU MOJICIMPOBAHUH COCPETOTAYNBAIOT BHUMAHNE Ha HanOoJlee BAXKHBIX MPEAUKTOPAX U UCKIIIOYAIOT HJIN
UTHOPUPYIOT HAMMEHEE BXKHbIE. DTO MOMOTAET CAEIATh AUarpaMma BaXXKHOCTHU MPEAUKTOPOB, IOKA3bIBAS
OTHOCUTEJIbHYIO B&XXHOCTb KaX10I'0 IPEAUKTOPA IpU olieHKe Moesu. [1ockosIbKy 3HaUeHU s BAaXKHOCTHU SIBJISIFOTCS
OTHOCUTEJIBHBIMH, CYMMa 3THUX 3HAUCHUH /I BCEX MOKA3aHHBIX MPeAUKTOPOB paBHa 1,0. BaXXHOCTh NepeMEeHHBIX HE
CBsI3aHA C TOYHOCTBIO MoJies. OHa JIMIIB CBsI3aHa C BAXKHOCTBIO KaJKA0r0 IPEIUKTOPA s IPeACKa3aHus, a He C
TOYHOCTBIO 3TOr'0 NPEACKA3aAHUS.

MpencKasaHHble NPOTUB HABNOAEHHbIX

BoiBoauTes IuarpamMma paccesHus ¢ MHTepBaJaMu JJ1s IPeACKa3aHHbIX 3HAUYEHUH 10 BEPTUKAJILHOM OCH TPOTUB
HAOJIIOICHHBIX 3HAYEHUH 110 TOPU3OHTAJIBHON OCH. B ujease TOYKM JOJDKHBI JIeXKaTh HA IPSIMOK, MPOBEICHHON TTOT
yriom 45 rpagycos. Takoe nmpecTaBIeHIE TO3BOJISIET ONPEACIINTE, €CTh JIM 3aIHCH, KOTOPBIE MIIOXO
IIPEJICKA3bIBAIOTCS] MOJIEJIbIO.

MapameTpbl

OO6paruTe BHUMAHUE HA TO, YTO IIPH CKOPUHI€ MOJIEJIH BCET/1a BRIYKUCISIETCS IPEACKa3aHHOe 3HaYeHue. VIMst HOBOTO
IOJIS €CTH MM IEJICBOT O TOJIs ¢ pedukcoM $L-. Hampumep, mpu MEHH [EJIEBOTO TOJIA sales, HOBOMY HOJIFO OBLIO
ObI IpUCBOEHO UM $L-sales.

I'enepupoBath SQL 1u1st 310i Moesm Korga ncnosb3yroTes TaHHbIEe, XpaHsIecs B 0a3e TaHHbIX, Ko SQL MoxHO
nepesiaBaTh 0OpaTHO B 06a3y MAHHBIX JIJIsI BBITOJHEHUSI, YTO OOECIEUNBAET BLICOKYIO MPOU3BOAUTEILHOCT MHOTUX
omnepauui.

BriOepute oiHY U3 CIICIYIOIINX ONIUI I yKa3aHUs, KaK BBIIOJHsCTCs TeHepupoBanue SQL.

* Ilo ymouannio: BeINOJHATH OLEHKY NPH MOMOIIN a/1aTepa CKOPUHIA CepBePa, €CJI OH YCTAHOBJIEH; B MPOTHBHOM
cJyuae - B mpouecce. [1pu coenunenun ¢ 6a30if TaHHBIX ¢ YCTAaHOBJIEHHBIM a/1allTEPOM CKOpHUHTa resepupyet SQL
[IPY HOMOIIIM 3TOTO aanTepa U CB3aHHbIX (DYHKIUIL, 3aJaHHbBIX oJib3oBaTeseM (user defined functions - UDF), u
OIICHUBAET BaIllly MOJEJIb B Oa3e AaHHBIX. Korga agantep CKOpUHra HeIOCTYIICH, 3Ta OMIHUS BBIIOJIHICT BHIOOPKY
BalllMX JaHHBIX M3 0a3bl JAHHBIX Ha3al U ux ckopuHr B SPSS Modeler.

* Cxopunr BHe 06a3bl JaHHBIX. Ecii 9Ta onnus BeIOpaHa, BEIMOJHIETCS BEIOOPKA BAIIMX JAHHBIX U3 0a3bl JAHHBIX
Hazaj u ux ckopusr B SPSS Modeler.
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INornctnueckun ysen

JlorncTuveckas perpeccusi, U3BeCTHas TAKXKe KaK HOMHHAJIbHASL perpeccus, - 3TO CTATUCTUYECKUNA METO/T SISt
KJ1accupuKaImy 3anuceil Ha OCHOBE 3HAYEHUH BXOIHBIX moJieit. OHa aHaJIoTuYHA JJMHEHHON perpeccuu, HO
JIOTUCTHUYECKAS] PErPeccHsl UCHOJIb3yeT KaTeropraJlibHble M0JI HA3HAYEHUS] BMECTO YMCJIOBBIX. [loaaepxuBatorcs u
OGuHOMMAJIbHBIC (IJIs [TOJIeH HA3HAYCHUS C IBYMSI TUCKPETHBIMU KaTErOPUSMHU), U TOJIMHOMUAJIbHBIC (IJ1s1 OJIei
HAa3HAYCHUS C OOJIBIINM JIBYX KOJIMYECTBOM KaTETOPHIl) MOJICIIH.

[Tpu paboTe JorucTHYeCKasi perpeccrsi CTPOUT HAOOP YpaBHEHUI, CBA3BIBAFOIINX 3HAUCHIS BXOIHBIX MOJIEH C
BEPOSITHOCTSIMH, OTHOCSIIIIUMUCS K KaXXTOH W3 KaTeropuit BeIxogHoro moJs. [Tocie Toro kak Mozaess
CreHepupoBaHa, € MOXKHO HCIOJIB30BATh IS OIEHKH BEPOSITHOCTEH /71 HOBBIX AaHHBIX. JIJIs KaXKI0# 3anmcn
BEPOSTHOCTH MPUHAIJIE)KHOCTU BBIYUACIISETCS JJI51 KaXKI0H BO3MOXHOM BBIXOHOMW KaTeropuu. Kateropus
HA3HAYEHUS ¢ HAMOOJIbINeN BEPOSITHOCTHIO HA3HAYAETCS KaK MpeJCKa3aHHOE BBIXOHOE 3HAUSHHE JJIs1 JAHHOM
3aMKCH.

IIpumep GnHoMuaIbHON Mogesm. [TpoBaiiep TeJIeKOMMYHHUKAIMOHHBIX YCIYT 03a004YeH KOJIMYECTBOM KJIMEHTOB,
TepseMbIX U3-32 KOHKYPUPYIOIIUX KOMIIAaHUH. VICroJib3yst faHHbIe 00 UCIOJIb3yeMbIX YCIIyrax, BbIl MOXKETE CO3/1aTh
OMHOMHAJIBHYIO MOJIeJIb, YTOOBI IPEICKa3aTh, KaK¥e U3 KJIMEHTOB CKJIOHHBI K IIEPeX0y K APYroMy poBaiinepy, u
HACTPOUTH MPEJIOKEHHUS [IJIsl COXPAHCHUSI MAKCHMAaJILHO BO3MOJKHOTO YUCJIa KJIMEHTOB. Vcnonb3yercs
OMHOMHAJIbHAS MOJIEJIb, TAK KAK y ITOJII HA3HAYCHUS [(Ba OTAEJIbHBIX 3HaUeHHs (HanpuMmep, [lepexonut n
Ocraetcs).

Ipumeuanue: Tobko 1151 OMHOMHATILHBIX MoJieJieil. CTPOKOBBIE MOJIsl JOJDKHBI OBITH OTPAHUYEHBI 110 JIJTNHE
BoceMblo cuMBoJIaMu. [1pu HeoOXxouMocTu 0oJiee JITMHHBIE CTPOKH MOXHO MEPEKOIUPOBATH C MOMOIIIBIO y3J1a
nepeKJiaccupuKaIum.

ITpumep nomHoOMHAIBHOI MoAe H. [IpoBalinep CBS3M CErMEHTHPOBA 0a3y CBOMX KIJIMEHTOB IO MabJIoHAM
WCIIOJTb30BAHMSI CEPBHUCOB, KATETOPHU3YS KJIMEHTOB B UeThIPE TPYIIEI. Vicoms3ys neMorpaduyeckne TaHHbIE TS
IIpeICKa3aHmsl MIPHHAIISKHOCTH K TPYIIIaM, MOXKHO CO3/1aTh IOJIMHOMHAJIBHYIO MOJIEb JJIs KJIACCU(DUKAITIH
NEPCIIEKTUBHBIX KJIMEHTOB MO TPYMIIaM U 3aTeM HACTPOUTD MPEAJIOKEHUS ISl MHIUBHIYaJIbHBIX KJIMEHTOB.

TpeGoBauns. OTHO UJIM HECKOJIBKO BXOJHBIX MOJIEH U CTPOro OJHO KaTeropruabHOE MO0JIe Ha3HAYEHHS C ABYMSI MJTH
6osee kaTeropusmu. Jy1st GHHOMHUATILHONX MOJIENIN Y NOJISl HA3HAYEHUS 10JKEH ObITh YPOBEHb u3MepeHus d.ar.
JJ1 moIMHOMUAIbHON MOJIENIN Y MOJISt HA3HAYEHUS 10JDKEH ObITh YPOBEeHb usmepenust @.iar umi HomunaavHoe ¢
JIByMsi nim 6oJiee kateropusiMu. [Tosist ¢ 3ajanabIME 3HaYeHUSIME O0a nimt HeT UTHOPUPYIOTCS. Y NCIOJIb3YEMBIX B
MOJIEJIN MOJIEN TOJDKHBI ObITH MOJIHOCTHIO KOHKPETU3NPOBAHBI THUIIBL.

JocTouncTBa. Mozesm JTIOTHCTHIECKON PErPeccuy 4acTo BechbMa ToYHbIe. OHI MOTYT pabOTaTh C CHMBOJIMIECKIMHU
1 YUCJIOBBIMU BXOJITHBIMU MOJIIMH. Takue MoJe M MOTYT JaBaTh Mpe/ICKa3aHHble BEPOSTHOCTH ISl BCEX KATErOpHid
noJiell Ha3HAYEHU s, TOITOMY JIETKO ONpPENeSIMTh BTOPYIO O KAYeCTBY rUNoTe3y. Moaesn JOTUCTUIECKON perpeccuu
HanOoJsee 3pPEKTUBHBI B CUTYAIMH, KOTJa TPUHAIJIEKHOCTH K TPYIIIE - 9TO UICTUHHO KaTEropuabHOe M0JIe; eCJIn
MPUHAIJISKHOCTD K TPYIIIIE OMPEACIIICTCS 3HAYCHUSIMU TTOJIs1 KOJIMYECTBEHHOTO uana3oHa (Harmpumep, Beicokuit [Q
110 CpaBHEHMIO C HU3KUM 1Q ), He0OXOAMMO 0OPATUTHCS K JIMHEHHON perpeccuul, YTOObI BOCHOIb30BATHCS
MPEUMYIIECTBOM OOJIbIICH HHPOPMATUBHOCTH OJIHOTO AWANAa30Ha 3HAUCHNUH. JIOTHCTHYECKe MO MOTYT
BEITIOJTHSATH ABTOMATHYECKUI BEIOOD TOJICH, XOTSI MOJICJIM TUIIA IepeBa U BrIOOp mokasaTeseit MOTYT IeaTh 3TO
OBICTpee ATt OOJIBIIMX HAOOPOB MAaHHBIX. M HAKOHEIl, TaK KaK JIOTHCTUIECKIE MOEIIN XOPOIIIO N3BECTHBI MHOT M
AHAJIMTUKAM H UCCIIEIOBATEIISIM JTaHHBIX, HEKOTOPbIE MOTYT MCIIOJIh30BaTh MX B KAUeCTBE OA30BBIX BEPCHIl IS
JTAJIbHEHINIETO CPABHEHMS C IPYTUMH CIIOCOOaAMH.

I1n 06paboTke 60IbIINX HAOOPOB JAHHBIX MOXHO CYIIIECTBEHHO NMOBBICUTH IPOU3BOAUTEIILHOCTD, OTKJIIOUNB
KPUTEPHi OTHOIICHUSI IPABIONO100Msl, pPACIIMPEHHYIO BBIXOJIHYIO ONIMIO. JIONOJIHUTEIbHYIO HHDOPMATIHIO
CMOTpPHUTE B pa3aeiie |“PacmeeHH1>H71 BBIBOJ [IJIs1 IOTUCTUYECKOM perpeccun’” Ha CTP. 182l
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Onuuu moaenen ysna NOrMcCTUYECKON perpeccumn

Nms mogemn MOXHO CreHeprupOBaTh UMS MOJIEIM ABTOMATHYECKH HA OCHOBE MOJIs Ha3HaueHMst uitu noJtst ID (;mbo
TUIA MOJIEJI B CJIy4ae, €CId HUKAKOEe U3 9THUX OJIeH He 3a/jaH0) JIM0O0 3aJaTh I0JIb30BATEIbCKOE UMSI.

WUcnoab3oBaTh Pa3a€¢/JICHHBIC TAHHBIC. Ecim OHpECaCIJICHO IT0JIE pa3aciia, oTa OINUA rapaHTUPYET, YTO OJIA
IIOCTPOCHUSA MOJCJIN 6y,E[yT HCIOJIB30BATHCA JaHHBIC TOJIBKO U3 pa3acja O6y"ICHI/IH.

Co3znanue moaedeii pacmenienusi. CTPOUT OTACIBHYIO MOJIENb TS KaXI0TO BO3MOKHOTO 3HAUYCHHSI BXOIHBIX
OJIeH, 3aTAHHBIX KaK ITOJISI paclieluieHusl. JIomoJTHUTEIbHYI0 HHPOpMaIio cMOoTpuTe B pasnaeiie| ‘TlocTpoenne
|Moz[enel71 pacuieryieHus” Ha CTp. ZSI

IIpoueaypa. 3anaer, kakas MOAEJIb CO3AaeTCsl, OMHOMMAJIbHAS WU TOJIMHOMHUAJIbHAS. [{OCTyNHbIE B JUAJI0TOBOM
OKHE OINIUU MEHSIOTCS B 3aBUCUMOCTH OT THUIIA BEIOPAHHOM MPOIIEIypbl MOICIUPOBAHUS.

*  BunomuaibHblii. Vcnosp3yeTcst, KOraa moJe Ha3HaueHus - (hJ1aroBoe WM HOMHHAJIBHOE C IBYMSI AUCKPETHBIMA
3HAYCHUSIMU (IMXOTOMUYECKMMHM), TAKUMHU KaK ga/net, on/off, m/c.

e TlommuomuansHoe. Vcnomb3yeTcs, Koraa moJjie Ha3HaueH!s HOMIHAJIBHOE ¢ O0Jiee YeM ABYMS 3HAUCHUSIMU.
MoxHno 3anath onuu I'taBusie 3¢pdextsi, [Toanas paxkropuas nim [Moab3oBarenbekas.

Bk.1104MTh B YpaBHEHHE KOHCTAHTY. DTa OIS OIIpe/eIsieT, OyAeT JIM BKIFOYATHCS B UTOTOBBIE YPABHEHUS
HOCTOSIHHBIN uJieH. B GOJIBIIMHCTBE CiIy4aeB HY)KHO OCTABHUTh 3TY OMNIIMIO BKJIFOYEHHOM.

BunomuasbHbie MOOCJ I
I[J'Iﬂ OMHOMHAILHBIX MoeJiei JOCTYIIHBI CJICAYIOIINE CIIOCOOBI 1 OIIIHH:

Mertoa. 3amaTh criocod, KOTOPHINA OYAET UCTIOIH30BATHCS TP MTOCTPOCHUN MOIEIIN JIOTHCTUIECKON PEerpeccu.

* Enter. 910 cioco6 1no yMoJI4aHUIO, IPU KOTOPOM BCE YJIEHbI HENOCPEICTBEHHO BBOISITCSL B ypaBHeHue. [1pu
MMOCTPOCHUU MOJEIN BBIOOD MOJIeH He MPOU3BOIUTCS.

e Tlpsmoii nomarosbiii. [Tpsmoii momarosslit cnocod oT60opa moJieil CTPOUT ypaBHEHHUE OT I1ara K 1ary, Kak u
0003Ha4YeHO Ha3BaHUEM. VIcXoHast MOJIeIb - 9TO NpocTeiias Moelb 0e3 YJIeHOB MOesH (KpOMe KOHCTAHTHI) B
ypaBHeHHH. Ha xaX/10M I1are olleHUBAIOTCS YIEHbl, KOTOPBIE €llle He J0OABJIEHbI B MO/JIENb, U 100aBJIIOTCS Te
13 HUX, KOTOPBIE BHOCST HanbOoJiee CyIIeCTBEHHbIH BKJIa/ B Ipe/IcKa3aTeIbHy o cuily Mojesm. Kpome atoro, yxe
IIPACYTCTBYIOIINE B MOEIIH YJICHBI OIICHNBAIOTCSI HOBTOPHO JIJIs1 OIIPEAEIICHIS], MOKHO JIM yIAJIUTh HEKOTOPBIE
U3 HUX O€3 CyIECTBEHHOTO BO3/eicTBIs Ha MoJiesib. Ecim Takue ecTh, oHn ynassrorcs. [Iponecc moBTopseTcs, u
JIpyrue 4JeHbl J00aBIIsIOTCS 1/nim yaasoTes.. Koraa 6osiblie HET 4IeHOB, KOTOPBIE MOKHO T00aBUTH JJIS
YJIy4IIEHUs] MOJIEJIN, U HET YWICHOB, KOTOPbIE MOKHO yJAJUTh U3 MOJEIH 0€3 CYIIECTBEHHOTO €€ yXyALICHHS,
TeHePUPYETCs] OKOHYATEIbHASI MOJIEIb.

*  OO0paTHblii nomaroBblii. OOpaTHBII MOIIATOBEIH CIIOCOO CYIIECTBEHHO MPOTHUBOIIOJIOKEH IPSIMOMY MOIIATOBOMY.
B aTOM cnocobe B HaYaIbHYIO MOJEITh BKJIFOUAFOTCS BCE BO3MOJKHBIE TPEINKTOPEL. Ha kakoM mmare yxe
MIPUCYTCTBYIOIINE B MOJIEJIN YJICHBI OLEHUBAIOTCS JJIs1 ONMPEACIICHNSI, MOXKHO JIM yIaJIUTh HEKOTOPbIE U3 HUX 0e3
CYIIIECTBEHHOT'0 BO3JACHCTBHUS Ha MOIeJib. KpoMe 3TOro, HOBTOPHO ONEHUBAIOTCS U YJICHBI, paHee yAaJIeHHBIE U3
MO/JIEJIU, YTOOBI ONPEAEJIUTh, HE TIOBBICAT JIX JIyUIlIMe U3 HUX Ipe/IcKa3aTeIbHYI0 cuily Mojeau. Eciu Tak, JaHHbIe
4JICHBI BO3BPAILAIOTCS B MoAesb. Korga 60Jiblile HET YiIeHOB, KOTOPbIe MOXHO YAAJIUTh U3 Mojeu 6e3
CYILIECTBEHHOT' O €€ YXY/IIIeHUs], U HET YJICHOB, KOTOPbIE MOXKHO J00AaBUTD JIJISl YJIyULIECHUS] MOJIEJIN, TeHEPUPYETCS
OKOHYATEJIbHAS MOJICJIb.

Karteropuaabubie BXoquble moJs. [lepevnciseT mosi, KOTOpble HACHTUPUIUPYIOTCS Kak KaTeropualibHbIe, TO CTh C
(byaroBsIM, HOMIHAJIFHBIM HJTH MTOPSAKOBBIM YPOBHEM M3MepeHMiA. J1J151 KaXKI0T0 KaTerOpHaIbHOTO HOJISI MOXKHO
3a71aTh KOHTPACT U 0A30BYIO KATETOPHIO.

*  Wmsa noas. B 3Tom cTomdue cogepkaTcsi IMEHA KaTerOpHaIbHBIX BXOIHBIX IOJICH, ¥ OH MMPEIBAPUTEIILHO
3aI0JTHEH BCeMH (DJTarOBBIMHU U HOMUHAJIBHBIMA 3HAYCHUSIMH JaHHBIX. UTOOBI TOOABUTH B 9TOT CTOJIOECT]
KOJIMYECTBEHHBIE MJTH YHMCIIOBBIE BXOHBIC TOJIS, IIEJIKHITE MO 3HAYKY [[00aBUTH MOJISA CIpaBa OT CIIUCKA U
BBEIOCPUTE HYXXHBIC MTOJIS.
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* Konrpacr. HTepnperanus Ko3GQUIIEHTOB PErpecCcht A1 KATErOPUAIbHOTO MOJISt 3ABUCUT OT UCIOJIb3YEMBbIX
KOHTpacToB. KOoHTpacT ompeseser, Kak KOHQUTYPUPYETCs MPOBEPKa TUIOTE3 JJIs1 CPABHEHMSI OIICHEHHBIX
cpenHux. Hampumep, ecim U3BECTHO, YTO Y KaTErOpUAJIbHOTO MOJIS €CTh MOApa3yMeBaeMblil MOPSA0K, HAaIpUMep,
1a6JI0H WK TPYNNUPOBKA, AJIsI MOAEIUPOBAHUS 3TOT0 MOPSAKA MOKHO UCIOIb30BAaTh KOHTPACTHI. JlOCTYIHBI
CJIeTyIoIMe KOHTPACTHI:

MugukaTtop. KoHTpacTsl yka3bIBAIOT HA HAJIMYNE UM OTCYTCTBHE MPUHAISKHOCTH K KaTETOPUU. DTO METOJI IO
YMOIYaHHUIO.

IIpocras. Kaxaas kareropust IpeIuKTOPHOIO 110JI, KPOME OOPHON KATErOpUH, CPAaBHUBAETCS C ONIOPHOIL
KaTeropuen.

Jnddepenmmanbupii. Kaxaas kaTeropust IpeJUKTOPHOTO MOJISI, KpOME MEPBON KATETOPUH, CPABHIBACTCSI CO
cpenHIM 3(dexToM mpeapaymux kareropuii. MI3BecTHBI Takke Kak 00paTHBIE KOHTPACTHI XeIMepTa.

Xeamept. Kaxxnas kaTeropus IpeuKTOPHOTO MOJIs, KPOME MOCIIeIHEN KATErOpuH, CPABHIUBACTCS CO CPETHIM
a(dexToM 1nocIe1yIomuX KaTeropuii.

IToBTOpsiemsIii. Kaxxaas kaTeropus NpeAUKTOPHOTO TOJIs1, KpOME NEePBOl KaTETOPHH, CPABHUBACTCS C
IIPEALLIECTBYIOILEH KaTerOpUen.

IMomHOM.. OpTOFOHaHLHLIe NMOJIMHOMHUAJIbHBIC KOHTPACTHI. HpennonaraeTCH, YTO KaTCropuu pacroJIOoKCHbI Ha
PAaBHBIX PACCTOAHUAX. TlommaoMuaIbHBIE KOHTPACTBI ZOCTYNHBI TOJIBKO OJIA YUCJIOBBIX MOJICH.

OrrJionennsi. Kaxiasi kKaTreropust IpeJIMKTOPHOTO MOJIsI, KPOME OMOPHOU KATETOPUH, CPABHUBAETCS C OOIIUM
(cyMMapHBIM) 3P PEKTOM.

* ba3zoBas kaTeropus. 3aJgaeT, Kak onpenessieTcs onopHas KaTeropus AJs BBIOpaHHOIO TUIIA KOHTpacTa.
Bri6epute IlepBasi, 4T0ObI HCIIOJIL30BATH EPBYIO KATETOPHIO JIJIsl BXOJIHOTO MOJIsl (COPTUPOBKA O ajipaBury),
nym BeiOepute Ioceansisi, YTOOBI NCIOJIL30BATH NOCIIEAHIOK KaTeropuio. 3HaYeHue 1o ymoJryanuio - [lepsas.

Ipumeuanue: ITO TOJIE HETOCTYIHO, €CJIM TapaMeTp KoHTpacTa - [Auddepennumansusii, XeamepTa,
IToBTOpsiemblit unu [TosmHOMUAIBHBIIA.

OIISHKa BJIMSAHHUA KaXX10I'O IIOJIS Ha OOIIUI OTKJIMK BBIYHACJISICTCS KaK YBEJIUMYCHUC UJIM YMCHBIICHUC HpaBHOHO,Z[O6I/IH
Kax/J101 13 Apyrux KaTeropHﬁ 110 OTHOIIICHUIO K OHOpHOfI. DTO MOXET IIOMOYb B I/II[GHTI/I(I)I/IK&I.II/II/I noJjiei u
3Ha‘ICHHﬁ, KOTOPEBIC C OoJIbIIIei BCPOSATHOCTBIO JaAyT KOHKpCTHLIfI OTKJIMK.

BazoBas xateropus nmokaswiBaeTcs pu BeiBojie Kak 0,0. DTo CBA3aHO C TeM, YTO CpaBHEHHE €€ C caMOoii co0oi gaeT
MyCTOM pe3ysbTaT. Bee Apyrue kaTeropuu noka3aHbl KAK YpaBHEHMS] OTHOCUTEJILHO OA30BOM KATETOPHUH.
JIOMOTHATE IbHYIO HH(POPMAIIIO cCMOTpHTE B passese| [Toapo6GHOCTH cilenka MOie i JOTHCTHYECKOi perpeccii’]

IlommaoMuasbHbIC MO A€
Z[J'IH MMOJIMHOMHUAJIbHBIX MO/IeJIeH JOCTYIIHBI CJIICAYOIIHC CIOCOOBI U OIIIUM:

Mertoa. 3a1aTh criocod, KOTOPHIN OYAET UCTIOIH30BATHCS IPH MTOCTPOCHUN MOEIH JIOTHCTUIECKON PErpeccu.

e Enter. 510 cnoco0 no ymMoMaHUIO, IPH KOTOPOM BCE WICHBI HEOCPEICTBEHHO BBOISTCS B ypaBHeHue. [1pn
MIOCTPOCHUU MOJEIN BBIOOD MOJICH He MPOM3BOIUTCS.

e Tlomarossiii. [Tommarossiit cnocod oTOopa moJjeit CTPOUT YpaBHEHHUE OT I11ara K 1ary, Kak 1 0603HaueHo
Ha3BaHUeM. VIcXomHASI MOJIEITb - 9TO MPOCTeiiinasi Mo/ieib 0e3 YWICHOB MOJIesi (KpOMe KOHCTAHTHI) B yPABHCHHUH.
Ha xaxxJ1oM 11are olieHUBAIOTCS YJIEHBI, KOTOPHIE elle He J0OaBJIeHbl B MO/I€JIb, U JOOABJIAIOTCS T€ U3 HUX,
KOTOpBIe BHOCST HanOoJIee CYIIeCTBEHHBII BKJIa ] B IPEICKA3aTeIbHYIO CIITy Moe. Kpome aToro, yxe
MIPUCYTCTBYIOIINE B MOJICJIN YJICHBI OIEHUBAFOTCS IOBTOPHO IJTS OTIPENIEIICHNUS, MOKHO JIA YAAJMTH HEKOTOPBIE
73 HUX 0€3 CyIIeCTBEeHHOTO BO3ACHCTBUS HA MOAeb. Ecin Takue ecTh, OHN yaassiroTes. [1pomece moBTopsieTcs, u
JIPYTHE YICHBI J0OaBIIAIOTCS W/niH ynairssroTces. Korga 0oJbIe HeT WIeHOB, KOTOPBIE MOKHO TO0ABUTH JJIS
yaydymeHusa MOJEJIM, U HET YJICHOB, KOTOPBIEC MOXHO YIaJIMTh U3 MOACIIU 0e3 CYyHIECTBEHHOI'O €€ YXYIIICHU,
TeHepUPYETCs OKOHYATETbHASI MOEIIb.

e TIpsamoii. [Tpsmoii ctoco6 BEIOOPa MOJIeH TOX0X Ha MOMIATOBBIN CITOCOO B TOM, YTO MOJIEITb CTPOUTCS IO IIIaram.
OmHako B 3TOM crocobe HavaJibHAS MOJIEJb - IPOCTEHIIas, K Heil MOKHO T00aBJIATh TOJBKO KOHCTAHTY U
OTJIeIbHBIE WieHbl. Ha KakoM 1miare erie He MPUCYTCTBYIOIINE B MOJIEIN YJICHBI IPOBEPSFOTCS, HACKOJIBKO
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CYIIIECTBEHHO OHM MOTYT YJIyYIIUTh MOJIeNb, U JIyYIIAi U3 YIEHOB J00aBIseTcs B MoAeab. Koraa 6osbiie HeT
YJICHOB JIJIS1 TOOABJICHUSI UJTH JIYUIIUH WIEH-KAaHAUIAT He 00eCneunBaeT JOCTATOYHOIO YIIyUIICHIS] MOICIIH,
TeHEPUPYETCSI UTOTOBast MOJIEb.

*  OopaTHblii. OOpaTHBINA CIIOCOO MO CYIIECTBY MPOTUBOIOJIOKEH psMoMy. [1pu 3ToM criocobe HavaJIbHAsT MOJIEITh
COJIEP)KUT BCE YJICHBI B KAYECTBE PEJUKTOPOB, U B TAJIbHEUIIIEM 3TH YJIEHBI MOXHO TOJIBKO YAAJSITH U3 MO/ICIIH.
YJieHbI MOJICJIH, AFOIINE MaJIblid BKJIA/, YAAJISIOTCS O OJHOMY, [TOKa HYM OJWMH YJICH HE MOXET OBbITh yAajieH 0e3
CYIIIECTBEHHOI'O YXYIIICHHS MOJIEJIH, U B pe3yJIbTaTe BO3ZHUKACT UTOTOBASI MOJICJIb.

*  Oo0paTHblii nomaroBwiii. OOPAaTHBII MOMIATOBBI CIOCOO CYIIECTBEHHO TPOTUBOTIOJIOKEH MTOIIAaroBoMy. B aTom
crnocobe B HAYAJIbHYIO MO/IEJIb BKJIFOUAFOTCS BCE BO3MOXHBIE MPEUKTOPBI. Ha kax/1oM mare yxe
HOPUCYTCTBYFOIIME B MOEJIU YJICHBI OIICHUBAIOTCS JIJIsI ONPEACICHNUSI, MOXKHO JIM Y/IAJIUTh HEKOTOPBIC U3 HUX Oe3
CYIIECTBEHHOT'O BO3/EHCTBUS Ha MO/Ie)Ib. Kpome 3TOro, moBTOPHO OIEHMBAIOTCS U YJICHBI, paHee yIaJICHHbIE U3
MO/IEJIH, YTOOBI ONPEICIIUTh, HE MOBBICST JIU JIyUIIIAE U3 HUX IpeAcKa3aTe/IbHyr0 cuity Mozesu. Eciu tak, maHHbe
4JICHBI BO3BPAIIAOTCS B MOJIeJIb. Koria 60JIbliie HeT WICHOB, KOTOPbIE MOXHO yIAJIMTh U3 MO Oe3
CYIIIECTBEHHOT'O €€ YXYAIICHNS, U HET YWICHOB, KOTOPBIC MOKHO TOOABUTH IS YIIYUIICHUS MOICIH, TCHEPUPYETCS
OKOHYATEJIbHASI MO/JIEJIb.

IIpumeuanue: ABTOMaTH4eCKnE CIOCOObI, B TOM YHCJIE MOIIATOBBII, TPSIMOIf 1 OOPATHBIH MOIIATOBBIN, - 3TO OYECHb
AJJAaNTHBHBIE CIIOCOOBI OOYUEHNS, M Y HUX €CTh CHJIbHAS TEHCHINN K CBEPXOOYUYECHHIO TaHHBIX 00yueHus. [1pu
UCIOJIb30BAHUH 3THX CIIOCOOOB OCOOEHHO BAJKHO MPOBEPUTH MIPUEMIIEMOCTh PE3YyJIbTUPYIOIIEH MOEIN NI HA
HOBBIX TAHHBIX, UJIM Ha CYILECTBYIOIIEH TeCTOBOM BEIOOPKE, CO3TaHHOM Ha y3J1e Pa3aesnsl.

Ba3oBas kaTeropus JJis Ha3HAYeHHs. 3a1aeT, Kak onpenessieTcs onopHas kateropus. OHa UCHOJIb3yeTCs Kak
6a30Basi, OTHOCUTEJILHO KOTOPO OIICHUBAIOTCSl YPABHEHUSI PETPECCUH JIS1 BCEX OCTAJIbHBIX KaTeropuil. Beidepure
IlepBas, 4TOOBI UCIOTH30BATH IMEPBYIO KATETOPHEO JJIsI BXOJTHOTO TOJIS (COPTUPOBKA 10 aJipaBUTY), HIT BEIOCPUTE
IMocaeaussi, YTOOBI UCTIOTH30BATH TOCIIETHIOIO KaTeropuio. Kak BapuaHT, MOKHO BBIOpATh ONIHEO 3a4aTh, YTOOBI
OTIPEICTUTH KOHKPETHYIO KATErOPHUIO U BRIOPATH JIJIs Hee HY>KHOE 3HAYCHNE U3 CIUCKa. J{OCTyMHbIe 3HAUCHUS JTIS
Ka)XI0TO TTOJIS MOKHO OINIPEIeINTh Ha y3Je Tui.

YacTo MOXHO 3a/1aTh KaTErOpUI0, KOTOPAs MPEACTABIIAET JJI BAC HANMEHBIINHA HHTepec, HapuMep, IPOoJaBaeMblit
¢ YOBITKOM TOBap. 3aTeM Apyrue KaTerOpUu CBSA3BIBAIOTCS C 0a30BOM JJIs1 CpaBHEHUS U UJCHTU(DUKAINH, YTO
MMEHHO MOBBIIIAET BEPOSITHOCTh UX MPUHAJJIE)KHOCTU B JAHHOM KaTErOpHH. DTO MOXET IIOMOYb B MJICHTU(QHUKALUH
moJieit ¥ 3HaYeHull, KOTOphIe ¢ 6OJIbILIEH BEPOSITHOCTBIO AaAyT KOHKPETHBIH OTKIIUK.

BazoBas kateropus mokassiBaeTcst npu BbiBojIE kak 0,0. DTO CBSI3aHO € TeM, YTO CPABHEHHUE €€ C CaMOil COOOH 1aeT
MyCTO# pe3yJibTaT. Bee Apyrue kaTeropuu NOoKa3aHbl KAk YPABHEHMSI OTHOCUTEILHO 0A30BOI KATETOPHH.
JIOTIOTHATEITLHYIO HH(pOPMAIIIO cMOTpHTe B pasese| TToapoGHOCTH cilenka MO JJOTHCTHYECKO# perpeccin’]

Tun Moe/m. EcTh Tpu onmuu 151 onpesesieHust WieHoB B Moean. Mozaemu I'naBuble 3¢ppeKThl BKITIOUAIOT B ceOs
TOJIbKO BXOJIHBIE ITOJISI IO OT/ICJIBHOCTH, M HE IPOBEPSIFOT B3AUMO/JICUCTBHIN (MYJIbTHIIMKATUBHBIX 3(h(EKTOB)

Mex Ay BXoAHbIMU noJisiMu. ITosHble (hakTOpHBIE MOIEIM BKJIFOUAIOT B ce0s1 BCe B3aUMOAEHCTBHS, a TAKXKE IJIABHbIE
3¢ GeKTHI BXOIHBIX moJIei. [1osTHbIe (haKTOpHBIE MOJIEJIN CIOCOOHBI JIyUIIle 3aXBATHIBATH KOMILJICKCHBIC
B3aUMOCBSI3H, HO UX TOPa3J0 CIOXKHEe HHTEPIPETHPOBATH, & TAKKE €CTh PHUCK NepeoOydeHus. V3-3a moTeHnnaILHO
0OJIBIIIOTO YXCIIa BO3MOKHBIX KOMOWHAINIA, CITOCOOBI aBTOMATHIECKOTO BRIOOPa TOJIel (oTmyaroriuecs: ot Beoa)
OTKJTFOUAFOTCS TS OJIHBIX (pakTOPHBIX Mozeseil. [Toab30BaTeabcKHe MOIEN BKITFOYAIOT B Ce0s TOJIBKO YJICHBI
(r1aBHBIE 9P PEKTH U B3AUMOJIEHCTBUS), KOTOPBIE 3a/1aeTe BbI caMu. [1pu BBIOOpE 3TON ONMIMU UCTIOJIb3YIHTE CIIUCOK
YneHbl MOJICIIN, YTOOBI I[O6aBI/ITI) YJICHBI B MOJECJIb UJIM YIAJIUTh UX OTTYyAA.

YjieHbl MO 1€JIH. HpI/I MIOCTPOCHUU ITonp30BaTeILCKON MOACIN BaM HYXXHO SIBHO YKa34aTb 4JICHbI B 3TOM MOJIeIn.
DTOT CIIMCOK ITOKA3bIBAET TCKyIJ_[I/Iﬁ Ha60p YJICHOB JJIsA MOACJIN. Kuonku clpaBa OT CIIMCKa YeHb! Mo ACJ I
IIO3BOJIAKOT ,I[O6aBJ'I$ITI: WK yJaJasaTh 4JICHBI MOJCJIN.

* Uto0b! 70OABUTH YJICHBI B MOJIC]Ib, HAXXMUTE KHOIIKY JJ00a6uUTb HOGbIE UAeHbL MOJCAU.

* YToOhI YAQAJIMTb KaKUC-TO YJICHBI, BBI6€pI/ITe X 1 HAXXMHUTEC KHOIIKY yﬂa/luTb 6bl6paHHbl€ Y/AeHbl Mogenu.
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ﬂOﬁaB.ﬂeHMe UseHOB B MoAesb JIOTMCTUYECKON perpeccuun

[Tpu 3anpoce MoOJIB30BATEILCKON MOJEIN JJOTUCTUYECKON PErPECCUU MOKHO T00ABUTH YWICHB! B MOJIEJIb, HAXKAB
KHOIIKY /[o0asuTe HOGbIE UaeHbl MoZeau HA BKJIaake MoJiesb JorucTuyeckoit perpeccu. OTKpOETCs UaIoroBoe
0KkHO HoBBbIe uJieHbl, B KOTOPOM MOXHO 33/1aBaTh YJICHBI PEIPECCUU.

Tun L[OﬁaBJIﬂeMOFO yjieHa. EcTb HeckoJIbKO cioco60B ,E[O6aBI/ITB YJICHBI B MO/I€JIb, OCHOBBIBAsICh HA BLI60p€ BXOJHBIX
MOoJIeH B CIIUCKE ﬂOCTyHHLIe IIOJIA.

 Ilpocroe B3anMoeiicTBHE. BeTaBiisieT WieHbI, MPEICTABIISIONINE B3aMMO/ICHCTBIE BCEX BRIOPAHHBIX IOJICH.
* T'naBuble 3¢dexThl. BcTaBisieT ouH uiieH riaBHOro 3ddekTa (camo mosie) A1 KaKI0T0 BHIOPAHHOTO MOJIA.

* Bce AByXCTOpOHHHE B3aUMO/I€iicTBHSI. BCTABIIIET YJIeH ABYXCTOPOHHETO B3aMMOAEHCTBUS (IPOU3BEICHIE
BXOJIHBIX IOJIEH) JJIs1 KaXKT0M BO3MOJKHOM ITaphl BBIOpAHHBIX BXOIHBIX MoJieil. Hanpumep, eciii B CIIMCKe
JlocTymHbIe 1OJIs BEIOpaHbI BXOHBIE 0151 A, B 1 C, 3TUM CIOCOOOM MOYXHO BCTaBUThL WieHbl A * B, 4 *Cu B *
C.

* Bce TpexcToponHne B3auMOaelicTBHS. BCTaBIISET YileH TPEXCTOPOHHETO B3aMMOAEUCTBHS (IPOU3BEICHIE BXOMHBIX
oJIei) JIJIS1 BCEX BO3MOXKHBIX KOMOMHAILINI TPEX OAHOBPEMEHHBIX BRIOpAaHHBIX MoJiei. Hampumep, eciii B CIICKe
JlocTymHbIe oI5 BRIOpaHbl BXOAHBIE 1011 A, B, C 1 D, 3TUM CTocoO0M MOXHO BCTaBUTD WwieHbl 4 ¥ B * C, A * B
*D,A*C*DuB*C*D.

* Bce 4eThIpeXCTOPOHHIE B3aHMOAECTBHS. BCTABIISIET WICH Y€ THIPEXCTOPOHHETO B3aMMOICHCTBHS (IPOU3BEICHIE
BXO/IHBIX MOJIEH) JJIs1 BCEX BO3MOXKHBIX KOMOMHAILIMI YeTBIPEX OJHOBPEMEHHBIX BHIOPAHHBIX mmoJjieid. Hampumep,

ecm B ciiicke JlocTymHbIE MOJIs BEIOpaHbl BXOHBIE 10151 A, B, C, D 1 E, 5TUM CHOCOO0OM MOHO BCTaBUTh YJICHBI
A*B*C*D,A*B*C*E,A*B*D*E,A*C*D*EuB*C*D *E.

Jloctynnbie noJis. BEIBOAUT CIIMCOK JOCTYNHBIX BXOJHBIX MOJIEH, KOTOPbIE OYAYT UCIIOIH30BATHCS MPH
KOHCTPYUPOBAHUU YJIEHOB MOJECJIN.

HpOCMOTp. IToxa3wiBaeT YJICHBI, KOTOPbIC 6y,ﬂyT BKJIFOYCHBI B MO/JICJIb ITOCJIC HAXaTusl KHOIIKA BcTraButh Ha ocHOBE
BI>I6paHHLIX noJjiei u BbI6paHHI>IX BbIIIC THUIIOB YJICHOB.

BceTraButh. BeTaBiisieT 4jieHBI B MOACJIb (Ha OCHOBC TCKYLICTO BLI60pa MoJIeH U TUIIOB "I.HCHOB) 1 3aKpPbIBACT
JAaJIOrOBOEC OKHO.

IononHutenbHble onuun y3na NlIorMcTuyecKomn perpeccuun

Ecim BbI XOpOI110 3HAKOMBI C JIOTUCTUYECKOH perpeccueit, J0MOJTHUTEIbHBIE ONIIMK MO3BOJISIT TOYHEE HACTPOUTH
npoiecc oOyuenust. Jljist AoCTyna K AOMOJHUTEILHBIM ONIUSAM BbIOepuTe pexkxuM /lonoHuTe/IbHO HA BKIIAIKE
JonoHUTEIbHO.

Macmrad (ToJbKO NOJIMHOMHAIBLHBIE Mo/Ie/ ). MO0HO 3a/1aTh 3HAUEHNE MacIITaba TUCIIEPCHH, KOTOPOe
HCIIOJIB3YETCS JJIT KOPPEKINH OTIEHK! KOBAPHAIIMOHHONW MaTpHIbI mapaMmeTpa. [IHpcoH oneHMBaeT 3HAUCHIE
Macmitada mpy TOMOIIU CTATUCTHKH XU-KBapaT [Iupcona. OTK/IOHeHHe OTIEHMBACT 3HAUYCHIE MacITaba mpu
MTOMOII CTATACTUKY (PYHKINU OTKJIOHCHHS (XH-KBaApaT OTHOIICHUS IpaBaononoous). Kpome Toro, MoxHo
3aJaTh CBOE MOJIb30BATEJIbCKOE 3HaUeHNe MaciiTaba. OHO TOJDKHO OBITH MOJIOKUTEIHHBIM 3HAUYCHUEM.

Jlo6aBuTth Bee BeposiTHOocTH. Eciiu BeIOpana 3Ta omnuusi, BEpOSITHOCTH JIJIs KAXKI0U KATErOPUU BBIXOJHOTO HOJIS
OyayT mo0aBJISTHCS K KaX0i 3amucu, oopabaTeiBaeMoii y3j0M. Ecim 3Ta onmus He BbIOpaHa, 100aBIISIETCS TOJILKO
BEPOSATHOCTD MPeACKa3aHHON KaTEerOPHH.

Hanpumep, B TabGIMILy, COAEPKAIILYIO PE3YIIbTAThI HOJMHOMHUATIBHOMN MO/JIEITH C TPEMsI KATErOpUusMHu, OyaeT
BKJIFOUEHO IISITh HOBBIX CTOJIONOB. B 0/THOM cTOJIO1IE OY/TyT MEPEUUCIICHBI BEPOSTHOCTH MPABUIILHO IPEICKA3aHHOTO
BBIXO/I, B CJIE/IYIOIIEM CTOJIONE OYET MoKa3aHa BEPOSTHOCTD IONAIaHuUs UJIM IIPOMaxa 3TOro Ipe/cKa3aHus, a B
OCTaJIbHBIX TPEX CTOJIONAX OyAeT OKa3aHa BEPOSITHOCTb, YTO MPEACKa3aHNUE KAK/I0H KATCTOPHUH - 3TO MPOMaX MJIN
nonaaanue. J{onoJHUTEIbHYIO HHPOPMAIIUIO CMOTPUTE B pa3aene|“Cnen0K JIOTUCTUYECKOI Mojiesin” Ha CTP. 1841r

Ipumeuanue: 15151 OMHOMMAIILHBIX MO/IEJIeH Bcera BbIOUpAETCs 9Ta ONUUS.
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Jlonyck BbIPOK/IEHHOCTH. 33/1aTh JOIYCK, UCIOJIb3yeMbIil TP IPOBEPKE HA CUHTYJISIPHOCTH.

CX0aMMOCTh. DTH OIIUY MO3BOJISIOT BaM YNPABJISATH MapaMeTpaMH JJI1 CXOAUMOCTH Moaesu. Koryia BeInosHseTCs
MO/I€JIb, HACTPOUKU CXOJUMOCTHU YIPABJISIIOT TEM, CKOJILKO pa3 MPOBOASTCS NOBTOPHBIE 3AMYCKU C PA3JIMYHBIMU
napamMeTpamu, YTOObI YBUIETb, XOPOLIO JIM OHU MOJXOIST. UeM yaliie UCTBITHIBAIOTCS apaMeTphl, TeM OJIMKE APpYT
K JIPYIY Pe3YJIbTAThI (TO €CTh PEe3YJILTATHI CXOMISITCS). JlOMOTHATEIbHYO HHPOPMAIIO CMOTPHUTE B pa3ieie
|“Onu1/11/1 CXOIMMOCTH JIOTUCTUYECKON perpeccnn”l

BbIBoA. DT onmuy MO3BOJISIOT 3aTPeOOBATH TONOJHATEIILHBIE CTATUCTHYECKUE JaHHbIE, KOTOPBIE OYIyT MOKA3aHbI
B PACILIMPEHHOM BBIBOJIE CJICHKA MOIEIIN, HIOCTPOCHHOM Y3JIOM. J10NOJHUTEIbHYIO HHPOPMALIHIO CMOTPHTE B
paszeie [‘PacimpeHHbIil BBIBOJ IS JIOTUCTHYECKOM perpeccvm”l

IMomaroBble omuuu. DTU ONIUY MO3BOJIIIOT BaM YIPABJISATH KPUTEPUSIMHU [IJII TOOABJICHUS U YJIAJIEHUS TIOJIeH npu
MOIIIATOBOM, IIPSIMOM, OOPATHOM U MOIIATOBOM OOPaTHOM COCOOaX OIeHKHU. (DTa KHOMKA OTKJIFOUCHA, SCITN
BBIOpaH criocod Bros). JIOMOTHATEILHYO HHPOPMAIIIO CMOTPHUTE B pa3/ieiie |“OHHI/II/I IaroBOTO 0T6opal
|J'IOFI/ICTI/I'-ICCKOI7I perpeccun” Ha cTp. 183

Onuumn cxoaAMMOCTHU JIOFTMCTUUECKON perpeccumn

Bbl MokeTe 3a1aTh DapaMeTPhbl CXOAUMOCTH ISl OLEHKU MOJIEJIEH JIOTUCTUYECKON PErpeccuu.
MaxkcumyMm nrepammii. 3aaliTe MakKCUMaJIbHOE KOJIMYECTBO UTEPAIMA A1 OLEHKH MOJIEIIH.

MakcumaJjibHOe YHCJI0 AroB MOJIOBHHHOIO JeJICHUS. [TonoBunHOE JCJICHUEC - 3TO I/ICHOJ]I)SyeMLIﬁ JIOTUCTUYECKOM
perpeccpleﬁ IpUEM IIpU BOSHUKHOBCHUU CJI0OKHOCTEH B IIponecce OUCHKHU. HpI/I HOPMAJIbHBIX YCJIOBUSAX HYKHO
HCIOJIB30BATh MapaMeETp IO YMOJTIaHUFIO.

Cxomumoctb Log-npaBaononodusi. Mtepaiun npekpaiiaroTcsi, €C/id OTHOCUTEILHOE N3MEHEHHUE
Log-npaBaomno1o0ust MEHBIIIE 3TOTO 3HAYCHUS. DTOT KPUTEPUI HE UCIOJIBL3YETCsI, €CJIU 3HaUYeHKE paBHO (.

CxoaumocTb napamMeTpoB. MTepanuy npexpaaroTcs, ecid a0COJIIOTHOE WM OTHOCUTEJIbHOE U3MEHEHUE B OLICHKAX
nmapaMeTpa MEHbIIIEe 9TOTO 3HAYeHUs. DTOT KPUTEPUil He UCNIOJIb3YeTCs], eCIIi 3HaueHue paBHoO 0.

JleqbTa (TOJBKO IS IOJMHOMHAJIBHBIX Mojiesiel). MoxHO 3a7aTh 3HaueHne oT 0 10 1, koTopoe OyaeT 100aBIAThCS
B KaXX/IyI0 MMyCTYIO SUEiKy (KOMOWHAIIMS 3HAYCHHI BXOIHBIX U BBIXOIHBIX IOJIEH ). DTO MOXKET IIOMOYb aJrOpPUTMaM
B 00pabOTKe TaHHBIX, KOT/a CYIIeCTBYET MHOT'O BO3MOYHBIX KOMOWHANINN 3HAUEHWIA MTOJIeH IO CPABHEHUIO C
YHICIIOM 3aIiucell B JaHHBIX. 3HAYEHHUE 110 YMOTYaHuIo - (.

PaCLIJMpeHHbIﬁ BbIBOA ANA NOrMCTUYECKOMN perpeccuun

BriGepute 10ONOJHUTEIbHBIE BBIXOAHBIE JAHHBIE, KOTOPBIE Bbl XOTUTE UCHOJIb30BATH B PACIIUPEHHOM BLIBO/IE
cJIenKa MOJIes U perpeccuu. [ npocMoTpa pacliipeHHOro BbIBOJA epeiIuTe Ha CJIENOK MOJIEJIN U BbIOepuTe
BKJ1aKy JlonosmuTe bHo. JIonoHuTeIbHyI0 HHGOPMAIMIO CMOTpPUTE B pasieie | PaciiiperHblii BLIBO/ CIIENKOB]
[Moesteit torucTuyeckoit perpeccun” na crp. 187

[TapameTrpsr BuHOMHBATTEHOTO KPUTEPHUS

Br1GepuTe THITBI BBIXOAHBIX TAHHBIX, KOTOPbIE OYIYT TeHEPUPOBATHCS JIJISI MOJIeIH. JIOTOJTHUTEIHHYIO
uH(bOpMaLUI0 CMOTPUTE B pa3esie f‘PacmmpeHHHﬁ BBIBOJI CJICIKOB MOJIEJICH JIOTUCTHYECKOH perpeccun’ Ha CTp.|
i187

BoiBecTn. BI)I6€pI/IT€, BBIBOJUTD JIA PE3YJIbTATHI IO KaXXJIOMY LIary U JOXIOATbCs, II0OKa 6y,Z[yT BBIIIOJIHCHBI BCC
miaru.

JAN nas exp(B). Boidbepute 10BepuTeibHbIE HHTEPBAJIBI IS BCEX KOIDPUIMEHTOB B BIPAXKEHHUHU (IOKA3aHHBIX KAK
Oeta). 3aaiiTe ypoBeHb JOBEPUTEIHHOTO HHTEPBAJIA (3HAYCHHUE IO YMOTYAHUIO 95%).
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Jlnarno3 ocraTkoB. TpeOyeT Tabmiy ocTaTkoB JIMarHocTHKA IO HAOJIFOICHUSIM.

*  BoiOpocsl 3a npeesamu (cpe/HeKBAAPATHYHOE OTKJIOHeHHE). [IepeuncimTh TOJIbKO OCTaTOYHbIE HAOJIFOICHNUS,
JUTS KOTOPBIX CTAaHAAPTU30BAHHOE 3HAYCHUE IPUBEICHHOM EpEMEHHON HE MEHbIIIE 3aTaHHOTO BAMU 3HAUCHHUS.
3HaueHue 0 YMOJTIAHUIO - 2.

* Bce na6moenns. Bxirouaet Bce HaO TrOAeHNS B TA0JIMIIE OCTATKOB J{MarHocTUKa MO HAOJIFOICHUSIM.

Ilpumeuanue: Tak Kak IpH BEIOOPE ITOM OMIMK MEPEUUCIIIIOTCS BCE BXOIHBIE 3AMIUCH, 9TO MOXKET MPUBECTHU K
MOSIBJICHUIO B OTYETE OUEHb OOJIBIION TAOMIIBI, B KOTOPOH OTHA CTPOKA OYJIET COOTBETCTBOBATH OJIHOM 3aINCH.

ITopor otcedenns: KiaccuUKANNN. DTa OIS TO3BOJISIET ONPEACIIUTL TOUKY OTCCUCHUS TSI KJIaCCH(DUKAIUT
HaOromeHmiA. HabmromeHns ¢ mpencka3aHHbIME 3HAUYCHASIME OOJIBIIE IIOPOTa OTCEUCHUS KIIaCCU(PUKATIVIHT,
KJIACCH(DUIIMPYIOTCS KaK MOJIOKUTEIIbHBIC, a C IIPeICKa3aHHBIMY 3HAUCHUSIMU MEHBIIIE TOPOTa OTCEUCHHUS - KaK
oTpunatesbable. YTOOBI N3MEHUTH 3HAYCHHUE 110 YMOJTYaHHIO, BBeuTe uynciio Mexay 0.01 u 0.99.

TlommHOMUATbHBIE ONITUN

BriGepute THUITBI BBIXOAHBIX TAHHBIX, KOTOPbIE OYAYT TeHEPUPOBATHLCS JJIsl MOJIEIU. JIOTOJIHUTEIbHYIO
HHGOPMAIUIO CMOTPUTE B pa3iesic [‘PaciinpeHHbILl BBIBOJ CIICIKOB MOJIEJIeH JIOTHCTHYECKOI perpeccun’ Ha cTp)
il 87

Ilpumeuanue: Beroop onmnu Kpurepnn oTHoLIeHnii NPaB1ono100Hs CYIIIECTBEHHO YBEJIMINBACT BpeMsi 00padboTKH,
Tpebyemoe ATl MOCTPOCHUST MOJIEIIH JIOTUCTHYECKOi perpeccun. Ecimm 111 mOCTpOeHus Baleid MoJiem TpeOyeTcs
OUYCHB OOJIBIIIOE BPEMSI, PACCMOTPHUTE BO3MOKHOCTE OTKJIFOUEHHS 3TOH OIIINH WJIM UCIIOIH30BaHUS BMECTO Hee
cratuctuky Banbaa m MJI-ctatuctuku. JOnoTHUTEIBHYIO HHPOPMALIUIO CMOTPUTE B pasjesie [Onmu marosoro)
lor60pa sorucruyeckoii perpeccun’]

XpOHOJIOFl/lﬂ nTepaum‘fl JUIA KAXKAbIX. BI)I6epI/ITe UHTCPBAJ AJId MOIIArOBOM MeYaTU COCTOSHUS I/ITepaHI/Iﬁ B
PacCIIMpeHHOM BBLIBO/IC.

JloBepuTebHBI HHTePBAJL. J(OBepUTEIbHBIC HHTEPBAJIBI I KOA(Q(HUINCHTOB B ypaBHEHUSIX. 3a/1aifTe yPOBCHD
JIOBEPUTEIILHOTO MHTEPBAJIA (3HAUCHHE 10 YMOJTIaHUIO 95%).

Onuwuwu WwaroBoro otéopa NOrMcCTUUECKON perpeccum

3TI/I OIIIUU MO3BOJIAIOT BaM YIIPABJIATHE KPUTCPUAMU IJIA ,E[O63,BJ'ICHI/I$[ " ygaJICHUs noJiei Ipu MomaroBoM, ImpsiMmom,
00pATHOM U MOIIATOBOM OOPATHOM CIOCOOaX OIEHKH.

Yuc10 4ieHoB B Moie i (TOJIbKO HOJTMHOMHAIbHBIE MO/1esin). Bbl MoXkeTe 3a/1aTh MUHUMAJIbHOE KOJIMYECTBO YJICHOB
MOJIEJ N 151 OOPaTHOTO U MOIIArOBOTO OOPATHOTO CIIOCO0a MOCTPOCHNUS M MAKCUMAJILHOE YHCIIO WICHOB IS
MPSIMOTO U TIOMIAaroBoro crnocoba. Ecim 3amate MuHIMAaTbHOE 3HaYeHUE OoJbIe 0, MOIEIh OYAET BKIFOUATH B ceOs
Kak MEHIMYM 3aJJaHHOE YHCIIO YJIEHOB, TAXe CITH HEKOTOPBIE N3 HUX OBLIIN yIajIeHbl HA OCHOBAHNUH
CTATHCTUYECKUX KpUTepreB. MUHIMAIIFHBIN TapaMeTp UTHOPUPYETCS IPU ITOCTPOSHUH MOIesIeH PSMBIM 1
MOIIArOBLIM CIOCO0aMu, a Takxe crmocodom Beos. Ecim 3agaTh MakcuMaibHOE 3HAYEHUE, HEKOTOPBIE YIEHBI MOTYT
OBITH POMYIIEHBI B MOJIEJIH, JJAXKe €CJIM OHU OBLIA BHIOPAHBI HA OCHOBAHMU CTATHUCTHYECKNX KpuTepueB. HacTpoiika
3agaTh MaKCHMYM UTHOPUPYETCS IPU TOCTPOESHUH MOJiejielt 0OpATHBIM U MOIIATOBBIM OOPATHBIM CIIOCOOAMHU, a
Taxxe cnocobom Baon.

Kpurepuii Bkiroyennst (ToJIbKO ISl IOJMHOMHAJIBHBIX Moj1eiei). J71s qOCTIKeHNss MaKCUMAaJIbHON CKOPOCTH
006paboTtku BeIOepuTe Onenka. [1pu ncnonpzoBanny onmyy OTHOLIEHHE PABIONOA00HS OICHKY OYIYT HECKOJIBKO
6oJIee yCTONYMBBIME, HO TOTPeOyeTcst OOIIbIIe BpeMeHH JIS NX BBIYHCIICHNS. [10 yMOTYaHUIO UCIIOIB3YeTCS
MUJI-craTucruka.

Kpurepuii nck/ouenusi. Beibepure OTHOLIEHHE NPaBAoNoA00us 17151 Oojiee YCTORUNBOW Moaesu. JIJ1s1 COKpaIeHust
BPEMEHHU Ha MOCTPOEHUE MOJIEJIM NOoNpoOyiiTe BLIOpaTh Banaba. OnHAKO €Ciii Bbl BHIIOJIHUIIN UJIM TOYTH BBITOJTHIIIN
pa3zelicHue TaHHBIX (YTO MOXHO OIPEICSIUTh Ha BKJIaAKe JJONOJHUTEIBHO CJICNKa MOJIEIIH ), CTATUCTHKA Basbaa
CTAHOBUTCSI OUEHb HEHAIEKHOM U ee He HY)KHO UCNOJIb30BaTh. [1o yMOMaHUIO UCHOJIL3YETCS] CTATUCTUKA
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OTHOIIICHHS TpaBaonoAo0us. 1151 ONHOMHUATILHBIX MOJIEJIeH CyIIeCTBYET NOMOJHUTEIbHAS onuus Y c1oBHO. OHa
obecrieuynBaeT yaJjieHne MPOBEPKH HA OCHOBAHUU BEPOSITHOCTH 1O CTATUCTUKE OTHOIIIEHUS IPABIONOI00US,
BBIYHCIICHHOMW TIO OLIEHKAM YCJIOBHBIX MapaMeTpoB.

IMoporu 3HaYUMOCTH /1151 KPHTEPHEB. DTa OMNLUS MO3BOJISIET 3a4aTh KPUTEPUU BLIOOPA HA OCHOBE CTATHUCTHYECKOM
BEPOSITHOCTH (3HAUCHHUE p), CBA3AHHOU C KaXIbIM moJjieM. [1oJist 6yyT 100aBIIeHBI B MOJIEIIb, €CJIU TOJIBKO
CBsI3aHHOE 3HAYCHUE p MEHBIIE, YeM 3HaueHue BBoa, 1 OyIyT yaaJieHbl, €CJIA TOJIBKO 3HAUCHHE p OOJIbIIE, YeM
3HaucHue Y aaJsieHue. 3HaucHue BBoa 10DKHO OBITH MEHbIIIE, YeM 3HAYEHUE Y IaJIeHHe.

Tpeﬁonaﬂml JAJIS1 BKJIIOYCHHS I HCKJTIOYCHUSA (TOJ'II)KO NOJIHHOMHAJIbHbIC MOIle.J'll/l). I[J'IH HEKOTOPBIX MPUKJIATHBIX
nporpamMm ¢ MaTeMaTUYECKON TOUKHA 3pC€HUA 0€eCCMBICJIEHHO )Z[O63.B.]'I$[Tb YJICHbI B3AUMO/ICUCTBUS B MO/JECJIb, IIOKA
OHa HE COACPXKUT TAKXKE YJICHOB HU3IICTO NMOpsAAKA OJIA HOJ'ICI71, BXOJISIIIMX B YJICHBI B3AUMOICHUCTBHUS. HanpuMep,
HET CMBICJIA BKJIFOYATH B MO/JCJIb YJICH A* B, IIOKa B HEC HC BKJIFOUYCHBI OTACJIBHO YJICHBI AuB. 2Ot Oonuunu
TO3BOJIAOT OIIPEACINTh, KaK TAKUEC 3dBUCUMOCTHU O6pa6aTLIBaIOTC$I Ipu nomaroBomM BI)I60pe YJICHOB.

* Vepapxus s quckpeTHbIX 3 dexToB. DHDHexThI BRICIINX HOPSIKOB (B3aMMOACHCTBUS, BKIIFOYATOIINE OOJIbIIE
OJIeH) BBOSITCSI B MOJIEJIb, TOJIBKO eciii Bce 3((PEKThI MOPSIIKOM HUXKe (TJ1aBHbIE 3QGEKThI U B3AUMOICHCTBHS,
BKJIFOYAFOIINE MEHbIIIE [0JIeH) JIJI COOTBETCTBYIOLIMX MOJIEH YKe eCTh B MOACIH U 3Q(EKThl HU3IIETr0 MOPsiJIKa
He OyyT yJaJIaThCsl, €CJIU YIEHBI BBICIIETO MOPSAKA C TEMHU e MOJIIMU €CTh B MOJIEJIH. DTa OIIUS IpUMEHUMA
TOJIbKO K KATErOpUAJIbHBIM IOJISIM.

* Hepapxus nis Beex 3¢dekToB. DTa ommus paboTaeT Tak e, Kak MPeablayasi, 32 TeM UCKIIFOYeHHEM, YTO OHA
MIPUMEHSIETCS KO BCEM BXOJIHBIM IOJISIM.

* Orpanunyende pacupocTpaHeHus 175 BeexX 3 dekToB. DHdHeKkThl MOKHO BKIFOYATH B MOJIEJIh, TOJILKO €CJIA BCE
3 PeKTHI, cofiepKamecs B JTaHHOM 3¢ (dekTe, TakKe BKIFOYSHBI B MOJIEJb. DTa ONIMS aHAJIOTHMYHA OTIIAN
Hepapxun 17151 BeeX 3(p(heKTOB, HO KOJIMIESCTBEHHBIE OJISI pACCMATPUBAIOTCS HEMHOTO nHaue. UTOOBI a3 ekt
coaepxa apyroit ahpdext, 3ToT apyroi 3hdexT (HU3IIero Nopsaka) J0JDKeH BKIIFOYATh B ce0s gce
KOJIMYECTBEHHBIE T10JIsI, IPUCYTCTBYIOIINE B coepikalieM 3 dexTe (BBICIIEro NOpsiAKa), a KATeropuasbHbIE MOJIs
conepxarnerocs apdexTa 10DKHBI OBITH TOJIMHOXXECTBOM TAKHUX I0JIeH B conepxkaiieM addexre. Hampumep,
ecii A ¥ B - 3TO KaTeropuaJibHble 1MOJIsl, a X - 9TO KOJIMYeCTBEHHOE ToJ1e, wieH 4 * B * X comep)uT uieHbl A * X u
B*X

¢ Her. Hukakue B3auMoOCBsI31 NPpUHYAUTCIIbHO HE YCTAHABJIUBAIOTCA; 1JICHBI ,HO6aBJ'IﬂI-OTCﬂ B MOJCJIb U YIAJIAOTCH
U3 Hee He3aBUCHMO.

Cnenok normcTtnyecKkom moagenu

CJIenOK JIOTUCTHIECKOM MOIENIU IPEACTABIIAET YPABHEHUS, OLIEHEHHBIE Y3JIOM JIOTMCTHYECKOU Moaean. OH
COJIEPKUT BCO MH(POPMALIUIO, COOPAHHYEO MOJIEJBIO JIOTHCTHIECKON PErPECCUH, a TAKKE HHPOPMAIUIO O CTPYKTYPE
U IPOU3BOAUTEIBLHOCTH MOJIEIHM. Y PABHEHUE TAKOTO THIIA MOKET OBITH CTEHEPUPOBAHO TAKKE JIPYTUMHU MOJIEIISIMH,
takumu kak Oracle SVM.

[Tpu 3amycke MOTOKA, COAEPIKAIIETO CIICMOK JIOTMCTUYECKOU MOJIEIIH, y3ei 00aBIISCT 1Ba HOBBIX MOJIS,
CoJIepKaIUX IMPeCKa3aHUue MOJICIIN U CBSI3aHHYIO BEPOSTHOCTh. MIMeHa HOBBIX HOJICH MOJIy4aroTCs U3 UMEHU
BBIXOHOT'O MOJIsI, KOTOPOE Tpe/ICKa3bIBacTCs, ¢ T00aBlicHneM Tpedukca $L- I mpelicKa3aHHOW KaTerOpuu 1
mpedukca $LP- 1iis cBsi3aHHOM BepossTHOCTU. Hanpumep, eciti UMst BBIXOHOTO TIOJIst colorpref, HOBbIE TOJIs1 Oy 1y T
Ha3bIBaThCst $L-colorpref u $LP-colorpref. Kpome 3Tor0, ecim Bbl BbIOpasu ormmuto [IpucoeiMHuTH BCe BEPOSITHOCTH
Ha y3Jie JIOTHCTUYECKON MOJIesH, Oy/1eT JOOABIICHO TONOJIHUTEILHOE MOJIE JIJIS1 KAKIOU KATErOPUH BBIXOIHOTO
T0JIs1, COJIEpIKalllee BEPOSTHOCTD, IPUHAJISKAIIYIO COOTBETCTBYIOIIEH KaTErOPUH JIJIs1 KXKAO0U 3amucy. ViMeHa aTux
JTOTIOJTHUTEJIbHBIX MMOJIEH COCTOSIT U3 3HAYEHUI BBIXOAHOTO oJIst  nmpedurca $LP-. Hanpumep, eciin pa3perieHHbie
3HaueHUsI B oJie colorpref - 310 Kpacnui, 3eaenvrit u Cunuit, 0ynyT 1006aBJicHbI TpH HOBBIE noJIst: $LP-Kpachuiil,
SLP-3enenviit u $LP-Cunuii.

Fenepnponaxme y3Jaa (I)l’lJIpr. Memnto FCHCpI/IpOBaTb MO3BOJISIET BaM CO3/7aBaTh HOBBIM y3eia (DI/IJ'II)Tp JJId nepeaauun
BXOJIHBIX MOJICH HA OCHOBE PE3YyJIbTAaTOB MOJECIIN. HOJ'IH, OT6pOHI€HHI:IC 13 MOACJIM U3-3a MYJIbTUKOJIJIMHCAPHOCTH,
6y,HyT OT(I)I/IJ'ILTpOBaHLI CICHECPUPOBAHHBIM Y3JIOM, KaK U I1OJIA, HEC UCIIOJIb3OBAHHBIC B MOJICJIN.
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I'Io.npoéHocm cnenka moaenu JIorMcTUYeCKom perpeccuun

JJ1s moSTMHOMUAJIbHBIX MO/IesIei Ha BKyIaake Mofesib cienka MOJeJU JIOTUCTUYECKON PErPECCUU BhIBEACHBI
PpACIIIeIICHNS ¢ YPAaBHCHUSIME MOJICJIM HA JICBOU IMAHEJIM U BAXXHOCTBIO MPEIUKTOPOB HA mpaBoit. s
OMHOMMAJIBHBIX MOJISJICH Ha BKJIAJIKE BBIBOJUTCS TOJIbKO BAXXHOCTh IPEAUKTOPOB. [IOMOTHUTEIbHYIO HHPOPMAIUIO
CMOTPHUTE B pasjiesie |“Ba>I<HOCTL peMKTOpa’ Ha CTP. 43l

VpaBHEHUST MOTETICH

J17151 TOJIMHOMUAJIBHBIX MOJIEJIeH Ha JIEBO TMAHEJN BBIBOASITCS (haKTHUECKIE YPABHEHNUSI, OLICHEHHBIE JIJIs1 MOJIEJIN
JIOTHCTHYECKOH perpeccuut. CyIIecTBYET 110 OJTHOMY YPaBHEHHIO JJIS KaKI0M KATETOPHUH B TOJIC HA3HAUCHHUS, KPOME
6a30Boii KaTeropuu. Y paBHEHHs BBIBOJATCA B opmaTe AepeBa. Y paBHEHHE TAKOTO TUIA MOXET OBITh
CreHEpPHPOBAHO TAKXKE HEKOTOPBIMHU APYTMMH MOEJISIMH, TakuMH kak Oracle SVM.

VpaBuenue 5. [Toka3zbiBaeT ypaBHEHUs PErPECCUH, UCIIOIb3YEMBbIE IJIs1 IOJIyYeHUs BEPOSITHOCTEH KaTeropuu
Ha3HAYCHUS IPH 33 JaHHBIX 3HAUCHUSX IPSAUKTOPOB. [ToCIeHss KaTeropus MoJis Ha3HAYCHUS pacCMaTpPHUBACTCS
Kak 0a30Basi KaTeropus; IOKa3aHHbIC YPABHEHMS TAFOT OTHOIICHUS IIIAHCOB IS IPYTUX KaTETOPHIA MOJIS
Ha3HAYCHUSI OTHOCHUTEIILHO 0A30BOI KaTErOpHH TSI KOHKPETHOTO HAOOpa 3HAUYEHMIT TpeANKTOpoB. [1peacka3zannas
BEPOSITHOCTD JJIS KX /IOH KaTErOPUH JAHHOW CTPYKTYPHI MPEINKTOPOB MOJIYyIaeTCs U3 ITHX 3HAUCHUN OTHOIIICHHAS
IIIAHCOB.

Kak BbIuucIsIIOTCS BCPOATHOCTHU

Kaxaoe ypaBHEeHUE BBIYUCIISET OTHOIIEHUS IIAHCOB [JI1 KOHKPETHOHN KaTeropuy Ha3HAUEHUsI OTHOCUTEIBLHO
6a30Boii kaTeropuu. OTHOIIEHHS! IAHCOB, TAK)XE HA3bIBAEMBIC JIOTHTAMH, - 5TO OTHOIIECHUS BEPOSITHOCTH 3a/ITaHHOM
KaTEeropuy Ha3HAYCHUS K BEPOSTHOCTH 0A30BOI KATETOPUH, K KOTOPBIM IIOCJIC BHIYUCIICHHS IPUMEHSIETCS
HaTypaJjbHas Jorapupmuueckas pyHkums. s 6a30B0oii KaTEropuy MIAHCHI OTHOCUTEILHO caMoii ce0s pasHsI 1,0,
TO €CTb I0CJIe JJorapudMupoBanus mosrydaeM 0. DTo MOXKHO NMPEJACTABUTD, KaK MOAPA3YMEBAEMOE YPABHEHNE IS
6a30Boii KaTeropuu, B KOTOpoM Bce KordduimenTs! paBHsI 0.

YT100BI MOJIYUYUTh BEPOATHOCTL U3 OTHOIICHU S IAHCOB JIA KOHerTHOﬁ KaTeropuun Ha3HAYCHU A, HY>)KHO B34AThb
3HAYCHUEC JIOTUT, BBIMUCIICHHOC 110 YPABHCHUIO JIsA 3TOM KaTeropum, 1 IpUMEHUTD CJICAYIOIIYIO (bOpMyJ'IyI

P(rpymmer ;) = exp(g ;) / Iy exp(g y)

TAC g - 9TO BbIMUCJICHHBIC OTHOHICHUS IIAHCOB, I - UHAEKC KaTeropuu, a k n3mensiercs ot 1 JO KOJIMYECTBA
KaTeFOpI/Iﬁ TI0JIA Ha3HAUYCHU .

BaxxHocTh npenukTopa

HuarpamMma, 0603HaYaIONMIAsI OTHOCUTEIILHYIO BaXXHOCTh KaXI0TO IPEAUKTOPA B OICHUBAEMOU MOJICJIU, MOXKET
OBITH TOMOJIHUTEJIPHO TAKXKe ITOKa3aHa Ha BKJIaake Mojesb. OOBIMHO BaM MOTPEOYeTCsl HAPABUTH YCUIIHS IO
MOJICJTUPOBAHKIO HA PACCMOTPEHNE HANOO0JIee BaXKHBIX MPEIUKTOPOB, OTOPACHIBASI UJIM UTHOPHUPYS CAMbIE HE
BaxkHble. OOpaTUTe BHUMAHUE HA TO, YTO 3TA IMATPAMMAa JIOCTYIHA TOJILKO B TOM CJIy4ae, eCJii [epe/]
reHepUPOBAHIEM MOJIEJIM Ha BKJIaJIKe AHAJM3 BbIOpaHa Olirs BoIMHCISATH BAXKHOCTH NPeTMKTOPOB.
JlonoTHUTEThbHYIO HHPOPMAIIUIO CMOTPHUTE B pa3£[eﬂe|“Ba)KHOCTb npeauKTopa” Ha CTP. 43l

Ipumeuanue: 15151 MOAEIN JIOTUCTUYECKON PErPECCUU BAXKHOCTD MPEAUKTOPOB MOXKET BHIYUCIISATHCS J10JIbIIIE, YEM
JUTSE MOZIeJIEH APYTUX TUIIOB, U ATO HE BLIOMpAETCs Ha BKJIaJKe AHAJIU3 MO YMOJTYaHUIO. BEIOOD 3TOM OMIIMKU MOXET
MIOHU3UTH MPOU3BOJUTETLHOCTh, OCOOEHHO 111 OOJIBIIUX HAOOPOB JAHHBIX.

CBoJKa cnenxkos moaenen NIOrMcTUYECKomn perpeccum

CBoJ1ka T MOJIEIIH JIOTHCTUYECKOU PErpecCuy BHIBOIUT MOJISI U TAPAMETPbI, HCHOJIb3YEMbIe ISl TEHEPUPOBAHHUS
Moenn. KpoMe 3Toro, eciti Bbl 3aIyCKasid y3ei AHaJM3, IPUCOSTUHEHHBIN K 3TOMY Y3JIy MOJICTMPOBAHHUS,
nHPOPMAIHS ITOTO aHAIM3a TakXKe OyIeT BBIBOJMTCS B JAHHOM pasjesie. 3a oo1ei nHpopMmaiueii mo opaysepy
Mogerteii obpatuTech K pasaeny [TIpocMoTp cienkos Mozeseii” Ha cTp. 42
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I'Iapameprl CNenKoB moaenen IorMmcTuyecKon perpeccuun

Ha Bxnanke [TapameTpsl B ciienke MOIEIH JIOTHCTHYECKON PErpeccuyl 3aJAF0TCs ONIUN IS TOBEPUTEIILHBIX
nokasaTeJielf, BepOsITHOCTEH, OIIEHOK CKJIOHHOCTHU ¥ reHepupoBanus SQL npu ckopuHre mozeseid. ta BKIagka
JIOCTYITHA TOJIbKO HOCJIE TOrO, CJIEHOK MOJEJIN ObLII 100aBJIeH B IOTOK U BBIBEJI PA3JIMUHbIE ONIUHU, 3aBUCSIINE OT
TUIA MOJEJIU U IOJI1 Ha3HAYECHUS.

MonuHomuanbHble Moaenu

JJ1 TOTMHOMMATIBHBIX MO/JIeJ el TOCTYIMHBI CJICTYFOIITIE OTIIIIH.

Paccuntats 10BepuTe/IbHbIE 3HAYEHHSI 32/1a€T, BHIYUCIISIIOTCS JIM IPU CKOPUHTE JOBEPUTEIbHbIEC 3HAUCHMSI.
PaccuuraTh npocThbie OLEHKH CKJIOHHCTH (TOJILKO /151 (JIArOBBIX MOJIeil Ha3Havennst) ToJIbKO ISl MOAEJIeH C
(bI1aroBBIM OJIEM HA3HAYCHHSI MOKHO 3aTPeOOBaTh MPOCTHIE OLCHKH CKJIOHHOCTH, KOTOPBIC 0003HAYAFOT
MpaBaoNoa001e BBIXOIHOIO 3HAYCHUS true, 3aJaHHOTO I OJIsl Ha3HAYEHUs. DTO TONOJHEHUE K CTAaHAAPTHBIM

Npe/IcCKa3aHHbIM U JIOBEPUTEILHBIM 3HaUeHUSIM. CKOPPEKTUPOBAHHBIC OIEHKU CKJIOHHOCTH HEJTOCTYITHBI.
JloTOTHUTEIHHYIO HHPOPMAIIAIO CMOTPHUTE B pa3nene|“0num/1 aHaJm3a y3J0B MOACTIUPOBAHUS Ha CTP. 34[

Jlo0aBUTH Bce BePOATHOCTH 3a1a€T, T0OABJISFOTCS JIM BEPOSITHOCTH JIJIS1 KAXK 01 KATErOPUH BBIXOTHOTO MOJIS K
KXo 3ammcu, obpadatseiBaemoii y3jaom. Ecim sTa onius He BeIOpaHa, 100aBIISeTCS TOJIBKO BEPOSTHOCTH
npejackazaHHoi kaTeropun. Hanpumep, 1J11 HOMHHAJILHOTO HOJIS HA3HAUSHUS C TPEeMsI KATETOPHUSIMU BBIXOIHbIE
JIaHHBIE CKOpUHTra OYyT BKJIIOYATh B ceOst cTOJIOCI] 11 KaXKJOH U3 Tpex KaTeropuii, a Takke 4eTBepThIi cTosbel,
0003HaYarONINA, 11 KaKoi KaTeropuu npejacka3aHa BepoaTHOCTb. Hampumep, eci BeposITHOCTU AJIs KaTeropuit
Kpacnuui, 3eaenvrit n Cunuit paBubl 0,6, 0,3 1 0,1 coOoTBETCTBEHHO, IpeACKa3aHHON kaTeropueii 6ynet Kpacnsiii ¢
BeposiTHOCTHIO 0,6.

I'enepupoBath SQL 1u1st 3T0i Moaesm Korga ucnosmb3yroTes TaHHbIe, XpaHsIecs B 0a3e TaHHbIX, ko1 SQL MoxHO
nepeaaBaTb O6paTHO B 633y JAHHBIX OJIS BBIIIOJIHCHUS, YTO O6CCHC‘H/IBaeT BBICOKYIO TPOU3BOJUTEIIBHOCTE MHOTUX
Olepanni.

BbI6epI/ITe OJIHYy U3 CJIEAYIOIUX OMNIUN AJIs YKa3aHusl, KaK BBIITOJIHACTCA T€HCPUPOBAHUEC SQL

* Ilo ymo4yanuio: BeIno/IHATL OLEHKY NPH NOMOIH aJaNTepa CKOPHHIa cepBepa, ec/ii OH YCTAHOBJIEH; B IPOTHBHOM
cJyyae - B mpouecce. [1pn coequHennn ¢ 6a30if TaHHBIX ¢ YCTAHOBJICHHBIM a/1allTePOM CKOpHHTa reHepupyet SQL
IPYU TOMOIIY 9TOTO aJlaNTepa U CBsI3aHHBIX (QYHKIMIA, 3aJaHHBIX moJsib3oBaTesieM (user defined functions - UDF), n
OIICHMBAET Ballly MOJeJIb B 0a3e JanHbIX. Korna agantep ckopuHra HeIOCTYIIEH, 3Ta OIIHSI BBIOJIHSET BHIOOPKY
BaIllUX JaHHBIX U3 0a3bl JaHHBIX Ha3a]l U ux ckopudr B SPSS Modeler.

* Cxopunr c¢ npeodpa3oBannem B codcTBeHHbIil SQL Ecim 9Ta onmus BeiOpana, reHepupyetcs coocTBeHHbIH SQL
JUUIS1 CKOpUHIa MOJIEJIH B 0a3e JaHHBIX.

IIpameuanne: XoTs 3Ta oNuUs MOXKET ObICTPO AATh PE3yJIbTAThI, Pa3Mep U CIOKHOCTb coOcTBeHHOro SQL
pPacTeT C POCTOM CJIOKHOCTH MOJIEJIH.

* Cxopunr BHe 6a3bl JaHHBIX Ecyii BeIOpaHa 3Ta OIIWS, BBIIOJHSACTCS BBIOOPKA BAIIMX JAHHBIX U3 0a3bl JTaHHBIX
Hazaj u ux ckopusr B SPSS Modeler.

Ipumeuanue: [{J1s1 NOJIMHOMUAJIBHBIX MoAeJel renepupoanue SQL HenocTynHO, eciiu Oblj1a BHIOpaHa ONMus
IIpucoeauHnTh Bce BEPOSITHOCTH, & JJIST MOJIEJICH C HOMAHAJILHBIMY MTOJISIMU HA3HAYEHHUS - €CJTH BRIOPaHO BhrducasaTs
JoBepuTeIbHbIe NoKka3aTemn. [ eHepupoBanne SQL ¢ BRMHUCICHUSIME JOBEPUTEIBHBIX IOKA3aTeIeH MOIIePKIBACTCS
TOJILKO ISl TOJIMHOMHUAJILHBIX MOJIEJIeH ¢ (hJTarOBBIMY MOJISIMU Ha3HAUeHUS. [{711 OMHOMUAIBHBIX MOJEIIeH
reHepupoBanue SQL HemocTymHO.

BuHoMManbHbIe Mmogenu

LLJ'IH OMHOMHAJILHBIX IOJICH JAOBCPUTEJIbHBIC ITOKA3ATEJIN U BEPOATHOCTHU BCETd BKIIFOYCHBI U HET HACTPOCK,
IIO3BOJIAOIIUX OTKJIFOYUTH 3THU OIIIUU. Z[J'IH OMHOMUAJILHBIX Moeei T'CHCpUPOBAHUC SQL HEOOCTYIHO.
E,HI/IHCTBCHHBIfl nmapameTp, KOTOpLIﬁ MOXKHO UBMCHUTHB JIsA OMHOMUAJILHBIX MO,H@J'ICfI, - 3TO BO3MOXHOCTb
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BBIYHCJICHUS IPOCTBIX OIEHOK CKJIOHHOCTEH. Kak oTMeueHo paHee 1151 OJMHOMHUAIBHBIX MOJIEJIeH, 3TO IPHMEHHMO
TOJIBKO IS MOJICJICH C (hJIArOBBIMH MOJISIMU HA3HAYCHNMS. J[OTMOTHATEILHYIO HHPOPMAIIMIO CMOTPHUTE B pas/elie
[*Onnun anammsa y37108 MofeanpoBanns” Ha cTp. 34

PaclunpeHHbIN BbIBOA CNEeNKOB MoAenen ormcTu4ecKomn perpeccum

PacmmpeHHBIN BBIBOI 1S JIOTHCTHYECKON PErpeccuu (Ipyroe Ha3BaHUE - HOMAHAJbHAS Perpeccusi) 1aeT MOIpoOHYEO
“HPOPMAIIIO 00 OICHNBAEMON MOIEIN U €€ TIPON3BOIUTEIFHOCTH. boJIbITas 4acTh comepKaIiencs B
pacIIIpeHHOM BBIBOJE MH(POPMAIINY TeXHUIECKas, M TpedyeTcs IIyO0oKoe 3HAHNE aHAJIN3a JIOT UCTHYECKO
perpeccun, YTOOBI IPAaBIJIBHO HHTEPIPETUPOBATH 3TOT BBIBO/I.

IIpenynpe:xaenus. O603HaUaCT JFOOBIE MPEAYNPEKICHNS UM TOTEHIIMAIbHbBIE IPOOJIEMBI C pe3yIbTaTaMu.

CBoaka 00padoTku HaOM0AeHuil. BEIBOIUT K0IM4eCTBO 00pabOTaHHBIX 3alUCell C NEPeX0 0M Ha HOBYIO CTPOKY IIpU
Ka)XJ0M CHMBOJIMYECKOM I10JIE B MOJIEIIH.

Cgopxka no maram (Heo0s3aTesbHO). [lepeunciset apPekTsl, J0OABICHHBIC B MOIe/ b WJTH yIaJICHHBIC U3 Hee Ha
Ka)XIIOM IIIare CO3/1aHusI MOJIEJIN, KOTJa MCHOJIb3YETCSl aBTOMATHYECKAN BBIOOD MOJIEH.

HpuMeqaltue: IToxa3wrBaeTcst TOJIBKO JJTS momaroBoro, npsamoro, O6paTHOFO 1 IomaroBoro 06paTHOFO croco0oB
COo3aaHusa MOJCIIN.

XpoHostorusi uTepanuii (Heods3aTebHO). [ToKka3bIBacT XPOHOJIOTHIO UTEPAINI OLIEHOK MapaMeTPOB ISl KAXKIbIX 1
WTEepalyii, HAYNHAS C IIEPBOI, T1Ie 77 - 3TO 3HAUCHHE MHTEpBaJia nevyat. [10 yMOTMaHHIO eyaTaeTcs Kaxaas
utepanus (n=1).

HWndopmanus o noaronke mo/ielieil (moJuHoMua bHbIe MoaesM). [Toka3piBaeT pe3yJibTaThl UCIIBITAHUS] OTHOIIECHUS
paBaoNo00us Baleit MoJien (MTOrOBOM) B CPABHEHUH C MOJIEJIbIO, Y KOTOPOW KOA(p(UITMEHTHI BCEX TapaMeTPOB
06BN paBHBI HYJIFO (OBLT TOJIBKO CBOOOTHBIN UJICH).

Kaacenpukamus (Heods13aTenbHo). [TokaspiBaeT MaTpuily NpeCKa3aHHbIX U (PAKTHYECKUX 3HAYCHU I BBIXOIHOTO
II0JISI C YKAa3aHUEM X IPOIEHTHBIX JTOJICH.

CTaTHCTHKA KPUTEPHS COTJIACHS XH-KBAApaT (Heo0s3aTe/ibHo). [Toka3bIBaeT CTATUCTUKY KPUTEPHS COTIIACHS
XHU-KBaApat u [IupcoHa. DTH CTATUCTHYECKUE TAHHBIC IPOBEPSIFOT OOIIYO IIOATOHKY MOJIEIIH K JAaHHBIM OOYICHMSI.

Kpurepuii cornacust Xocmepa-Jlememena (Heo0sizaTesbHo). [Toka3biBaeT pe3yIbTaThl TPYNITUPOBKA HAOJIOACHUN IO
JIEIAJISIM PUCKA ¥ CPABHEHUE HAOIIFOCHHON B KaXKI0H JeNnie BEPOSITHOCTH C €€ 0KMAAeMbIM 3HAYCHHEM. DTa
CTATUCTHKA COTJIacus 6oJiee yCTOﬁqHBa, 4YeM TPAJUIIMOHHBIC CTATUCTUKU COI'JIaCUA, UCIIOJIb3yEMBIC B
IIOJIMHOMMUMAJIbHBIX MOJCJISAX, 0COOEHHO JJIsA MO,I:LCJ'[Cﬁ C HCNPEPBIBHBIMU KOBapUuaTaMu U JJid UCCIIEAOBAHUS C
BBIOOpPKAMU MAJIOTO 00bEMA.

IlceBo R-kBagpar (Heods3aTesbHO). BoiBoAMT nokazatenu noaronku mojesn no Kokcy u Cuesuty, Hoalpkenkepky
" R-xBaapaTt Makdanaena. DTH CTATHCTUYSCKAE TaHHBIE B HEKOTOPOM CMBICIIC AHAJIOTHYHBI CTATHCTHAKE R-KBaIpat
B JIMHEWHOW perpeccum.

IToka3aTean MOHOTOHHOCTH (HeoOs3aTeIbHO). [ToKa3BIBAET YHCIIO COTJIACOBAHHBIX ITAP, PACCOTIIACOBAHHBIX AP U
CBSI3aHHBIX IIAP B JTAHHBIX, & TAK)KE MPOLEHTHYIO OJIO OOIIETo Yiciia MpeACcTaBICHHBIX map. B 3Toii ke Tabmme
conepxatcsi D Comepca, ramma ['yamana u Kpackana, tay-a Kennasia u C-nokazartesb corjacusl.

Nndopmammnonnslii kputepnii (Heodsi3aTesbHo). [ToxasbiBaeT nndopmanuonnslii kputepuit Akanke (corrected Akaike

information criterion, AIC) u 6aitecoBckuit mHpopManunonHbIit kputepwmii [lIBapma (Schwarz's Bayesian information
criterion, BIC).
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Kputepun otHowIenust npaB/ono1oous (Heodsi3aTesibHo). [TokasbiBaeT pe3ysIbTaThl CTATUCTUYECKOM POBEPKH,
BO3HHUKACT JIM CTATUCTUYCCKOC OTJIUMYUE OT HYJIA U3-3a BJIMSAHUC KOE)(I)(i)I/IHI/ICHTOB MOACJIN. 3Ha‘H/IMLIe BXOIHBIC IIOJIA
- OTO TAKHUEC MOJIA, Y KOTOPBIX OUYE€Hb HU3KUE YPOBHU 3HAYMMOCTHU B BBIXOJHBIX MMOJIAX (HOMC"IaI-OTCﬂ KakK BHQ.).

Ouenkn napamMeTpos (Heods3aTenbHO). [Toka3piBaeT OLEeHKN KOIPPUIMEHTOB ypaBHEHU, pe3yJIbTAThI IPOBEPKA
9TUX K03(p(PUIUEHTOB, OTHOIICHUS IIIAHCOB, MMOJIYYCHHBIX 13 K03(D(OUIIMEHTOB, TOMEUYCHHBIX Kak Exp(B), n
JIOBEpUTEJIbHBIC HHTEPBAJIBI J1J151 KOI(PPUIIMEHTOB [JIsl STUX OTHOIICHHIA IIIAHCOB.

ACHMNTOTHYECKAS] KOBAPHANMOHHASI/ KOPPEJISIIHOHHASI MATPHIA (Heo0s3aTe/IbHO). [Toka3pIBaeT aCUMITOTHYECKHE
KOBApUAHTHI W/UJIM KOPPEJIAIUU OIIEHOK KOA((PUITUEHTOB.

Ha0.mro1aeMble U Ipe/IcKa3aHHble YacTOThI (He00s3aTeNIbHO). [T KaXI0r0 mabioHa KOBAPHAT TOKA3bIBACT
HabJII0TaeMble U TPEICKA3aHHBIC YaCTOTHI [T KAX/IOTO 3HAUSHUS BHIXOIHOTO MOJIsL. DTa TabJMIa MOXKET ObITh
OUYEHBb OOJIBIION, 0COOEHHO JIJISt MOJIEJIEH C YUCIOBBIME BXOAHBIMHE HOJIsiMU. ECiin uTOroBast Tabmia OKaKeTcs
4pe3MEPHO GOJIBIION /IS MPAKTUYECKOTO MPUMEHEHHSI, OHA MPOIMYCKACTCS MJIH BHIBOIUTCS IPEAYIPEK ICHUE.

Y3en PCA/daKTopa

V3en PCA/(baKTopa IpeaoCTaBJIAACT MOIIHBIC CPCACTBA COKPAIICHU A YUCJIa JaAHHBIX JJI51 YMCHBIIICHU A CJIIOKHOCTHU
BalluX JaHHBIX. Hpeﬂnara}oTCﬂ JIBa MIOXOXHUX, HO pa3JIMIYHBIX ITOAXOIA.

* AHaJW3 rJIaBHBIX KOMIOHeHTOB (principal components analysis, PCA) HaxonnT jmHeiiHbIe KOMOMHAIIN
BXOJIHBIX I10JIEH, KOTOPBIMH TJIABHBIM 00PA30M OIIPE/IEIISIFOTCSI U3MEHEHHS B [IEJIOM Habope MoJIeH, rae
KOMIOHEHTBI OPTOTOHAJIBHBI APYT Apyry. PCA HampaBiieH Ha BCIO N3MEHYNBOCTD, 1 COBMECTHYIO,
YHUKAJIBHYIO.

e Ilespro ()aKTOPHOTO AHAJM3A SBIIICTCS BBISIBJICHUE CKPBITHIX MOHSATUN HWIH (GAKTOPOB , OO BSCHSIOMIUX CTPYKTYPY
KOppeJIsuil BHyTpH HaOopa HAOIIF01aeMbIX ToJieil. DakTOPHBIM aHa M3 HAIPABIICH TOJILKO HA COBMECTHYIO
M3MEHYMBOCTh. Y HUKAJIbHAS JUCHEPCHs OTISIBHBIX IOJIeH He paccMaTPUBACTCS MPH OIICHKE MOICIH. Y 3e
¢daxTopos/PCA mpemocTaBisieT HECKOJIBKO BApUAHTOB ()aKTOPHOTO aHAIIHM3A.

Lless 060ux MOIX0I0B - HANTH HEOOJIBIIIOE KOJIMYECTBO IMPON3BOIHBIX MTOJIEH, KOTOpBIE 3(h(HEeKTUBHO CyMMHUPYIOT
uHpOPMAIHIIO HCXOTHOTO Habopa BXOJHBIX MOJICH.

TpedoBanns. B pakropubix Mozessix u B Mojiesiix PCA MOXHO UCIOJIb30BATh TOJILKO YUCIIOBBIE ITOJIsI. UTOOBI
OLIEHUTD (haKTOPHBIN aHam3 nim anam3 PCA, Hy>KHO OJTHO MJIM HECKOJIBKO IOJIEH C 3a/IaHHON POJIbIO BXogHbIX
noJteid. [Toutst ¢ 3amannoit posbio Hasnauenue, O6a wvim Her NTHOPUPYIOTCS, KAK U HE YUCIIOBBIE MOJIS.

JocronncTBa. aktopHsblii aHam3 u anam3 PCA MoryT a3 QpeKTHBHO YMEHBIIUTH CJIOKHOCTH BAIIUX TaHHBIX 03
CYIIIECTBEHHOTO Bpeaa I HHPOPMAIIMOHHOTO COAEPKUMOTO. DTH CIOCOOBI MOTYT IMTOMOYBL B IOCTPOEHUH O0JIee
yCTOﬁ'{HBbIX Moz[eneﬁ, BBIINTOJIHSAEMBIX 6LICTpCC, YyeM 6])1.]'[0 6LI BO3MOXHO IJI1 UCXOOHBIX BXOOHBIX MOJIeH.

Onuun monenen ysna PCA/paKkTopHOn moaenu

Umsa MO/Jde/IH MoxHO CI€HECpUPOBATH UM MOJCIIN ABTOMATUYCCKH HAa OCHOBE ITOJISI HA3HAYCHU S UJIA I1OJIsA 1D (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3a)1aHo) 60 3a1aThb MOJIb30BATECJIBCKOEC UMHA.

Hcnoas30BaTh pa3aesnennble JanHble. Ecm onpeneneHo mose pasena, 3Ta ONIus rapaHTUPYET, YTO AT
MTOCTPOCHUS MOJIEIH OYAYT MCHOIb30BATHCS JAaHHBIE TOJIBKO U3 pa3jesia OOyUeHNS.

Cnoco0 u3BJjieyenns. 3agaiite cnocod, KOTOPIX OYJET UCOIBL30BATHCS JJIs1 COKPAIICHUS KOJIMYECTBA JAHHBIX.

e T'naBHBIE KOMIIOHEHTHI. DTO CIIOCO0 IO YMOJYAHUIO, Mcnob3yromuit PCA mits oOHapyXKeHHsS KOMIIOHEHTOB,
KOTOpPBIE CYMMHPYIOT B cebe CBOIHYIO HH()OPMAIINIO BXOIHBIX MOJIEH.

* Hes3semennblii MHK. [Tpu paboTe ¢ 3TUM HHCTpYMEHTOM (PaKTOPHOTO aHAJIM3a HAXOOUTCSI HA00p (hakTOpPOB,
KOTOpPBIE HAWTYYIIIAM 00Pa3oM BOCHPOU3BOIIT CTPYKTYPY B3aMMOCBs3eil (KOPPEJISAINiA) CpeIi BXOTHBIX MOJICH.
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*  O0600mennplii MHK. DTOT cioco6 (¢pakTopHOTO aHAIM3a aHAJIOTUYEH HEB3BEIIEHHBIM HAMMEHBIIIMM KBagpaTaMm,
HO B HEM UCHOJIB3YETCA B3BCUIMBAHUE, YTOOBI OCJIAONUTDH BJIMSIHUAE MOJIEH C OOJILILINM BKJIaJOM yHPIKa,J'IbHOfI
U3MEHYMBOCTH (OTCYTCTBYIOIIEH B IPYTUX MOJIAX).

*  MakcumaJjbHoe npasonogooue. [Tpu sTom BapuanTe GakTOPHOTO aHAIM3A CO3AA0OTCS (PAKTOPHbBIE ypaBHEHUS,
KOTOPBIE C HANOOJIBIIIEH BEPOSITHOCTBIO CO3AaTyT HAOIIOIEHHYIO CTPYKTYPY B3aUMOCBSI3el (KOpPEJIAIMii) BO
BXO/THBIX MOJISIX HA OCHOBAHUU MPEIIOJIOKEHUI 0 OopMe ITUX B3aMMOCBsI3eil. B yacTHOCTH, 3TOT C1ocod
IIPEANOJIaraeT, YTo JaHHbIe 00yUYeHHs CJIeYIOT MHOTOMEPHOMY HOPMAaJIbHOMY PACHpe/IeICHUIO.

M (I)aKTOpl/Ba].lﬂﬂ rJIABHO# OCH. DTOT HHCTPYMCHT Q)aKTOpHOFO aHaJIM3a OYeHb IOXOXK Ha CIOCO0 TIaBHBIX
KOMITOHCHTOB, HO OH HalIpaBJICH TOJIbKO HAa COBMECTHYIO UBMCHUYUBOCTD.

* Aianda ¢pakropuszamus. [1pu 3ToM BapuanTe (aKTOPHOTO aHAIM3A MOJIST PAacCCMaTPUBAIOTCS KaK BHIOOPKA U3
YHHUBEPCAILHOTO MHOXECTBa MOTCHIINAIHLHBIX BXOIHBIX moJieil. [1pr 3ToM MakCHMHU3UPYETCs CTATUCTHYECKAS
HAJEKHOCTH (DAKTOPOB.

*  AHajm3 06pa3oB. DTOT UHCTPYMEHT (PaKTOPHOT'O aHAJIN3A MCIOJIb3YET OLEHKY JaHHBIX JUJIs BbIIEJICHHs 001Iei
N3MEHYMBOCTH 1 HAXOXJICHUS OIMCBHIBAIOIINX ¢ (PakTOpOB.

HononHutenbHblie onuun ys3na PCA/¢paKToOpHON moaenu

Ecim BBI XOpOII10 3HAKOMBI ¢ PakTOPHBIM aHam30oM i PCA, onmun skcnepTa MO3BOJIST TOYHEE HACTPOUTH
nporiecc oOyuenus. Jjis JoCTyna K JOMOJHUTEILHBIM ONIMAM BhIOEpUTE pexknuM /lono/IHHTeIbHO HAa BKJTAIKE
JlonosHuTEIBHO.

Iponymennsie 3navenust. [To ymosuanuro IBM SPSS Modeler ucnosib3yeTr TOJIbKO Te 3aMich, KOTOPbIE COAEPKAT
JIOTYCTHMBbIC 3HAYCHUS BO BCEX MOJISIX, HCIOJIb3YEMBIX B MOJIEIH. (DTa CTpATEr s TAKKE HA3bIBACTCS HCKJTIOUEHHEe
NPONYIIEHHbIX 3HAYeHHil nemKoM.) VIHOT 13, KOT1a MPOMYIIEHHBIX 3HAYCHUIT MHOT O, TAHHBIN IIOIXO0/ OTOpachiBaeT
HENO3BOJIUTEJILHO MHOTO 3alKCel, TaK YTO OCTABIIUXCS JAaHHBIX HEIOCTATOYHO JJISl TEHEPUPOBAHUS XOPOIIIeH
MojieJid. B Takux cirydasix MOXHO OTMEHUTD BBIOOpP onuuu Mcnosib30BaTh ToJIbKO NoJHble 3amucH. Torga IBM SPSS
Modeler mpITaeTcs HCIOIBL30BATH JJIS1 OIIEHKHA MOJIESIM MaKCUMYM WH(POPMAITNH, BKJIFOYasl Te 3aIUCH, T]Ie
HEKOTOPBIE MOJIS COMIEPKAT MPOIYIIEHHbIE 3HAUEHUS. (DTa CTpATEeTUsl TAK)Ke HA3bIBAETCS NONAPHOe HCKITI0YeHHe
IPOMYIIEHHBIX 3HaueHnil.) OqHAKO TaKOe UCIOJIb30BAHUE HEMOJIHBIX 3aMICell MHOTA TPUBOAUT K BEIYACIUTEIHHBIM
mpoOJieMaM NpH OLEHKe MOJeIeil.

IToas. YKa)KI/ITe, KaKyro MaTpuly UCIoJIb30BATh IIPU OLNCHKEC MOJCIIN, KOPPECTIAINOHHYIO (HO yMonanmo) nm
KOBapUalMOHHYIO.

MakcuMyM HTepanuii 10 CX0MMOCTH. 3aaliTe MaKCUMaIbHOE KOJIMYECTBO UTEPANU AJIs1 OTIEHKH MOJICIIH.

N3Bneun paxTopbl. EcTh qBa criocoba BeIOOpa KosmuecTBa (JaKTOPOB JIsl U3BJICUEHHS] U3 BXOJIHBIX HOJICH.

e CoOcTBennble 3Ha4ennst. [1py NCIOIHF30BAHNN 3TON ONMIMK OYIYT OCTABJICHBI Bce (PAKTOPHI MIJIM KOMITOHEHTHI C
COOCTBEHHBIMH 3HAYCHUSIMHU, OOJIbIIIE 3aJaHHOTO 3HAUYeHNS KpuTeprs. CoOCTBeHHbIe 3HAYEHHS U3MEPSFOT
BO3MOXKHOCTB KaXI0T0 (pakTOpa MJIM KOMIOHEHTa CYMMHPOBATH TUCTIEPCHIO B HAOOpE BXOAHBIX HoJeid. [Tpn
HCIIOJIb30BAHUN KOPPEIIAIOHHON MATPHUIIBI B MOJEIIN COXPAHATCS BCe (PaKTOPBI MITM KOMIIOHEHTHI C
COOCTBEHHBIMU 3HAUCHUSIMH OOJIbIIIE 32 TAHHOTO 3HaUeHUs. [1py UCOIb30BaHNN KOBAPHAITMOHHONW MAaTPHUIIbI
KPUTEPHUH - 3TO 3aJJaHHOE 3HAUYCHNE, YMHOXKEHHOE Ha cpe/iHee cCOOCTBeHHOe 3HaueHue. [1pu Takom
MacIITa0UPOBAHUU CMBICII IPUMEHEHHST 00eUX MATPUIl CTAHOBUTCS AHAJIOTMYHBIM.

*  MakcumasbHoe Kosn4ecTBo. [Tpu 3Toif oniuy OyIeT COXpaHEHO 3aJaHHOE KOJIMYECTBO (PAKTOPOB UIIH
KOMIIOHEHTOB B YOBIBAIOIIIEM MOPSIKE COOCTBEHHBIX 3HAUCHUH. J{pyrumMu cioBaMu, OYAYT COXpaHEHB! (PaKTOPEI
UJI KOMIIOHEHTHI, COOTBETCTBYIOIINE /7 MAKCUMAJIbHBIM COOCTBEHHBIM 3HAYECHUSIM, T/I€ /1 - 9TO 3aJaHHBIN
kputepuil. [1o yMoTYaHUIO KPUTEPUiT N3BJICUEHUS - 9TO HSATh (PAKTOPOB/KOMIIOHEHTOB.

MaTtpuunblii popMaT KOMIOHEHTOB/(PAKTOPOB. DTH ONIUHU YIPABISIOT (OPMATOM (PaKTOPHOU MATPHIIGI (WA
MaTPHUIBI KOMIIOHEHTOB 1151 Mojiesieit PCA).

* CoprtupoBaTh 3Ha4enns. Ecyiii BeIOpaHa 3Ta omnmus, (hakKTOPHbIE HATPY3KU B BBIXOIHBIX TaHHBIX MOJEIH Oy IyT
OTCOPTUPOBAHBI YUCIIEHHO.
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* CkpbITh 3Ha4eHus Hke. Ecom BeIOpaHa 9Ta omnus, B MaTpuIle OYAYT CKPBITHI OLCHKH HIDKE 3aJaHHOTO ITOPOora,
4TOOBI B HEH OBLIIO JIerye YBUIETb CTPYKTYPY.

Bpamenue. DTy ONIUU MO3BOJISIFOT YIPABJISITH CIIOCOOOM BpAIICHUS ISl MOJIEIH. [{OMOHUTEIbHYIO HH(POPMAIIUIO
cMoTpuTe B pasaerne| ‘Onuuu Bpaienus y3iaa PCA/daxtoproit Mogem’}

Onuuu BpawleHna ysna PCA/¢paKTopHON moaenu

Bo MHOTHX Cllydasix MaTeMaTHYECKOe BpallleHie Habopa OcTaBIINXCs (PAKTOPOB MOXKET YBEJIMUUTh UX MMOJIE3HOCTh U
0COOEHHO BO3MOXHOCTh MHTEPIpeTANU. BpiOepuTe criocod BpalieHus:

* be3 Bpamenns. Onnus o yMOJTYaHAIO. BpaleHne He HCTIOIb3yeTCsl.

*  Bapumaxc. OpTOroHaJIbHBIM METO/] BpaIlleH! s, MUHUMHU3UPYIOLIUI YHCII0 MOJIEH ¢ BBICOKIMU HArpy3KaMu Ha
KaX/Iblif (pakTOp. DTOT METO/I YIIPOIIAET HHTEPIPETANNIO (haKTOPOB.

e Tlpsmoii 06 mMHIH. MeTo] KOCOYTOJIbHOTO (HEOPTOTOHAILHOTO) BpameHus. Korma JleabTta paaa 0 (1o
YMOJITYAHUIO), TOJIyYarOTCS KOCOYTOJIbHBIE BpalieHus. [1o Mepe TOro, Kak AejibTa OTKJIOHSCTCS B OTPUIATEIIBHYIO
CTOPOHY, GaKTOPBI CTAHOBSTCS O0JIee OPTOrOHAJILHBIMU. UTOOBI H3MEHUTH 3a1aBAEMOC 110 YMOJTYAHUIO [Ie/IbTa
(paBHoe 0), BBeauTE YMCJIO, MEHbIIIee Ui paBHoe 0,8.

*  Kaaprumakc. OpTOTOHAIBHBIN CIOCO0, MUHUMH3UPYIOIIUI KOJIMYECTBO (PAKTOPOB, HYKHBIX JJI51 OO BSICHEHUS
KaX0T0 1moJist. [Ipu 3TOM yIpoIaeTcss MHTEPIpeTaIs HaOJIro 1aeMbIX HOJICH.

*  DkBumakc. Criocob BpallieHus1, IPeACTABIISONMIA 13 cebst koMOuHaImio Bapumakc (ynporienue GakTopoB) u
KBaprumakc (yupoinenue noJjiei). MUHUMU3UPYETCs YUCIIO 1oJIel ¢ 00bIuME (DaKTOPHBIMU HATPY3KaMU U
qICIT0 PaKTOPOB, TPEOYEMBIX JIJISI OOBSICHEHUS TTOJIS.

* TIIpomaxke. KocoyroyibHOE BpallleHHE B IIPE/IIOJIOKEHIH, YTO (PaKTOPBI MOTYT KOPPEIMPOBATH MEXTy COOOM.

BeruncisieTcs ObIcTpee, 4eM IpsiMOe BPAIeHuEe OOIMMIH, II03TOMY HOJIE3HO I OOJIBIINX HAOOPOB JaHHBIX.
Kanna ympaBiiseT KocOyroJIbHBIMA HATIPABJICHISIMHI PEIICHUS (CTEIEHbIO KOPPEIInui (pakTopoB).

Cnenok moaenu PCA/dpaxkTopHOn mogenu

Crreniok momesn PCA/(hakTopHON MOAEIHN PEACTABIIIET MO (DAKTOPHOT'O aHAJIN3a U MOJICJIb AHAJIN3a TJIABHBIX
KoMIoHeHTOB (principal component analysis, PCA), co3aannbix y3ioMm ¢aktopos/PCA. OHu coepkat BCro
uH(pOpMaIHIo, 3aXBaYCHHYI0 OOYUYEHHOM MO/IeJIbIO, @ TAK)KE CBEICHNS O IPOU3BOIUTEILHOCTH U XapaKTePUCTHKAX
MOJICJIH.

Korma BrI 3amyckaeTe MOTOK, COAEPKAIINI MOIeITh (paKTOPHBIX YpaBHEHMIA, Y3€JI T00ABIIIET HOBOE MOJIe IS
KaXI0T0 (pakTopa MM KOMIIOHEHTA B MOIeJd. VIMeHa HOBBIX MOJICH MOJIy4aroTCs U3 MMEHU MOJICITH C T00ABIICHIEM
npedukca $F- u cyddukca -1, rae n - 370 HOMEp paKkTOpa WM KOMIIOHeHTa. Hamnpumep, ecimi Bara Moaess
Ha3biBaeTCs PaKkTop U COACPKUT TPU PaKkTOpa, HOBBIEC MOJISI OyayT Ha3bIBaTLCS $SF-Daxtop-1, SF-Dakrop-2 u
SF-®akTop-3.

Z[.]'Iﬂ JIy4YII€ro nNoHMMaHus, YTo UMCHHO 3aKOJupoBaJjia q)aKTOpHaﬂ MO/JECJIb, MOKHO BBIIIOJIHUTH HeKOTOprﬁ
JIOTIOJTHUTEJIbHBII ncxo st anaymms. [1oJie3Hslit ciocod npocMoTpa pe3ybTaToB (PaKTOPHON MOJIENH - 3TO
U3YUYCHUE KOPPEJSIUil MEXIY (paKTOpaAMU U BXOJHBIMHU MOJIIMU C TOMOIIBIO y3J1a CTaTUCTHKA. DTO MOKAXKET,
KaKHe MOJIsl CUJIbHO HATPYKEHBbI KAKUMHU (PAKTOPAMHE, M TIOMOXET OOHAPYKUTH CKPBIThIEC 3HAUCHUST UJTH
HHTEPIpeTANnn BalluX (PaKTOPOB.

OrneHnTH (HAKTOPHYIO MOJIEb MOXHO TaKKe C NCIOJIb30BaHNEM HH(POPMAILIUH, JOCTYIIHON B PACIINPEHHOM BBIBOJIE.
JLJ1s mpocMoTpa pacIIMpEeHHOro BbIBOJA NEpeiIuTe HA BKJIAAKY JlonoHuTe IbHO TPOrPpaMMBI IPOCMOTPA CJIENKOB
Moieseit. PacimpeHHbIN BBIBO COCPKUT MHOTO MTOAPOOHBIX CBEICHNH M MH(DOPMATHUBEH /JI OJIb30BATEJICH C
XOPOIIKMM 3HaHueM (akTopHoro anamsa win PCA. JJonoJHUTeIbHYIO MHOOPMAIIUIO CMOTPUTE B pa3eiie

Y1)

|“Pac1n1/1peHHI)n71 BBIBOJI cJiennkoB Mojiesieii PCA/(akTopHbIX MOJIesIeii” Ha CTP. 191|
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YpaBHeHusa cnenkoB PCA/¢dpaKTopHbIX Mmogenen

Ha Bxiagke Mopnesns 114 ciienka pakTOpHONW MOJIe N BRIBOIUTCS YPaBHEHUE OIEHKH (PaKTOPOB IS KAXKI0TO
¢dakropa. OneHku HakTOPOB UM KOMIIOHEHTOB BBIYUCIISIFOTCSl YMHOXEHHEM 3HAUYSHUST KaXKI0r0 BXOHOIO TOJISl Ha
ero Ko GUIMEHT U CyMMHUPOBAHIEM BCEX IIPOU3BEICHUIA.

CBoaKa cnenkoB PCA/dpaKTopHbIX Moaenen

Ha Bxmagxe CBoaka st cienka (pakTOPHOW MO BEIBOJUTCS KOJIMYECTBO (PaKTOPOB, COXPAHCHHBIX B

¢daxTopHOi/PCA Momemnn, a Takxe TOMOJHUTEIbHAS HHPOPMAIHS O NOJIX U TapaMeTpax, HCIOJIb30BAHHBIX IS

TeHEPUPOBAHMS MOJIe M. [JONOTHUTEIbHYIO HH)OPMAIIUIO CMOTPUTE B pa3z[ene|“Hp00M0Tp CJIETIKOB MOJIesIeit” Ha|
Tp. 42

PacwupeHHbI BbiBOA cnenkoB moaenen PCA/¢paKTopHbIX Moaenen

Pacmmpennsiil BBIBOI 1151 (PaKTOPHOT'O aHAJM3A TaeT HOAPOOHYH MH(DOPMAIIHIO IO OLCHUBAEMOW MOJICIIN U €€
MPOU3BOANTEIILHOCTH. BoJbIast 4acTh copepkaleiicss B pacIIimpeHHOM BbIBOJIe MHDOPMAIIAU TeXHUIECKAs, 1
TpebyeTcs T1yOoKoe 3HaHNE (PaKTOPHOTO aHAJM3a, YTOOB! MPABIIILHO HHTEPIIPETHPOBATE 3TOT BHIBOJ.

IMpenynpexaennsi. O603HAYAET JTFOOBIE PETYTPEKICHUS UM TOTEHITMATBLHBIE TPOOJIEMBI C Pe3yJIbTaTaMH.

OommocTH. [Toxa3bIBaeT AOJIIO TUCTIEPCHH KAXKIOTO TOJIs, KOTOpasi O0BACHSIETCA (PaKTOPAMU MJIM KOMIIOHEHTaAMU.
Hauaavnas naeT HavaJbHbIE OOLTHOCTH C MOJHBIM HA0OpOM (aKkTOpOB (MOEIIb HAUMHAETCS C KOJIMYecTBa
(akTOpOB, PABHOTO KOJIMYECTBY BXOJIHBIX IOJIeH), a M 36.1eueHue TaeT OOIHOCTH HA OCHOBAHUM OCTABIIET0Cs
Habopa GakTopoOB.

Oo6masn oobsicHennasi aucnepcust. [Toxa3pBaeT OOIIYIO TUCHEPCUIO, OOBICHEHHYIO (DakTOpaMu B Mojies. HauaibHule
coOcTeeHHble 3HAUeHUA - TIOKA3BIBACT TUCTIEPCHIO, OO BSICHEHHYIO MTOJTHBIM HAOOPOM HAYaIbHBIX (aKTOPOB. Cymmbl
K8aApaTO8 HATPY30K U36.1eUeHus - TIOKa3bIBaeT IUCIEPCHIO, OOBSICHEHHYIO OCTABIINMHUCS B MOAEIN (PaKTOPaMH.
Cymmbl K8agPATO8 HATPY30K 8pAlyeHUA - TIOKA3bIBACT TUCTIEPCHIO, OO BSICHEHHYIO MOBEPHYTHIMH (DaKTOPAMHU.
O6paTuTe BHUMaHHE HA TO, YTO JJIs1 KOCOYTOJIbHBIX BpamieHuit CymMmol K8AAPATOS HATPY30K 6pawyerua TOKa3bIBaeT
TOJIbKO CYMMBI KBaJIpaTOB HAIPY30K, HO HE MOKA3BIBAET MPOLUEHTHBIE JTOJIM IUCIEPCUH.

MaTtpuna ¢pakTopoB (WM KOMIOHEHTOB). [Toka3pIBacT KOPPEISIIUU MEXKTYy BXOTHBIME HOJISIMUA U (haKTOpamu 0e3
BpAIICHUSI.

Matpuua noBepHyThix (aKTOpPOB (UM KOMIOHEHTOB). [T0Ka3bIBAET KOPPEJISIIUN MEK/TY BXOHBIMHU MOJISIMU U
MTOBEPHYTHIMH (DPaKTOPAMH [IJIT OPTOTOHAJILHBIX BPAIIICHHUH.

Martpuua narrepna. [Toxa3piBaeT 4acTHBIE KOPPEJIAINHA MEX Y BXOJIHBIMU MOJISIMU M TOBEPHYTHIMU (DaKTOPAMH IS
KOCOYI'OJIbHBIX BpPAILCHUM.

Mannua CTPYKTYPbI. IToxa3niBaeT IIPOCTBIC KOPPEIIAIUN MEXKAY BXOAHBIMU OJISIMU U TOBEPHYTHIMU (baKTOpaMI/I
JJIs1 KOCOYTI'OJIBHBIX BpameHHﬁ.

Koppeasimmonnas matpuna ¢pakTopoB. [TokassBaeT KOppessinuy cpen GakTOPOB ST KOCOYTOJIbHBIX BPAIlCHAT.

Y3en AuUCKpUMUHaHTa

ITpy IMCKpUMMHAHTHOM aHAJIM3€ IPOUCXOIUT CO31aHUE IPOTHOCTUUECKON MOAEM Il HPUHAAJIEKHOCTH K IpyIIIIE.
JlaHHAs MOJIeIb CTPOUT IUCKPUMHUHAHTHYIO (DYHKIIUIO (MJIH, KOTAa TPYII O0JIbIIe IBYX, HAOOP TUCKPUMHUHAHTHBIX
(byHKIMIT) B BUJIE JIMHEHHOM KOMOMHAIIMY NTPEIMKTOPHBIX IEPEMEHHBIX, 00ECIEUNBAIOLIYIO HAMITYYIlIee pa3JiesIeHUe
rpyni. 3tu GyHKIUK CTPOSITCS 0 HAOOPY HAOIFOACHUH, /111 KOTOPBIX UX NPUHAJIEKHOCTH K I'PYIIIaM U3BECTHA, U
MOTYT B JaJIbHEHIIIEM IPUMEHSATHCSA K HOBBIM HAOJIIOIEHUSIM C U3BECTHBIMU 3HAUYEHUSIMU NIPEIUKTOPHBIX
NEPEMEHHbIX, HO HEU3BECTHOI IPYNIIOBOM NPUHAJIEKHOCTBIO.
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HpuMep. TCHGKOMMyHI/IKaHI/IOHHaH KOMIIaHUA MOXET UCIIOJIb30BATH HHCKpHMHHaHTHbIﬁ aHaJIM3 IJId
KJ'IaCCI/I(t)I/IKaHI/II/I KJIMCHTOB IO I'pylnaM Ha OCHOBAHUUN JAHHBIX UCIIOJIb3OBAHUSA YCIIYT. 3TO 1O3BOJIIET OILICHUTH
MNOTCHIUAJIBHBIX KJIMECHTOB U COCPEAOTOUYUTHCA HAa TEX U3 HUX, KTO HanboJee BCPOSATHO OKAXETCA B I'pynnax CaMbIX
HCHHBIX KJIMCHTOB.

TpedoBannsi. Bam TpebyeTCsi OJTHO WITH HECKOJILKO BXOHBIX MOJICH 1 POBHO OJIHO IOJIe Ha3HaYeHUs. Ha3HaueHme
JTIOJDKHO OBITh KATErOpUaIbHBIM TIOJIEM (¢ ypoBHeM u3mepenus D.iar uimn Homurar) co CTpOKOBOH M
IEJIOUNCIIEHHON cucTemoit Xxpanerus. (ITpn HeoOOXOIMMOCTH CHCTEMY XpaHEHHUSI MOKHO ITPeo0pa3oBaTh, NCHOJIb3YS
y3e1 3anoHuTeNs Wik y3ea M3Bneuenne. ) [Tons ¢ 3aganasivu 3HaueHUSIME O6a wm Her urHOpUpYIOTCS. Y
UCIIOJIB3YEMBIX B MOJIEJIN TOJICH TOJDKHBI OBITH MOJTHOCTHIO KOHKPETU3NPOBAHBI TUIIHL.

JlocTonncTBa. {uCKpUMHUHAHTHBINA aHaym3 U Jloructuyeckasi perpeccusi - 3To AB€ NOAXOISIINE MOJIESIN
iaccupukanyu. OHAKO TUCKPUMHUHAHTHBIN aHAJIN3 UCMOJIb3YET OOJIbIIE MPEANOJIOKEHUNR O BXOTHBIX MOJISIX,
HaIpUMep, YTO Y HUX HOPMAaJIbHOE paclpeie/ieHle U UX 3HAYCHUsI I0JDKHBI ObITh KOJIMYECTBEHHBIMHU, U B CJIyyae
BBIMIOJTHEHHUSI 9TUX TPeOOBAaHMI Pe3yIbTAThl MOTYT OKa3aThCs JIyUIlle, OCOOECHHO JIJIs HEOOJIBIINX Pa3MePOB
BBIOOPKH.

Onuun moaeneu ysna JIUCKPUMUHAHT

Mmst mogemn MOXHO CreHepHpOBaTh MM MOJIEJIM ABTOMATHYECKH HA OCHOBE IOJIs Ha3HaueHHst nitu noJtst ID (smbo
TUINA MOJIEJIU B CJIy4ae, €CJIM HUKAKOE U3 9THUX IOJIeH He 3a/1aH0) JIN0O 3aaTh M0JIb30BATEIbCKOE UMSI.

Hcnoan3oBaTs pa3ae/icHHbIC TaAHHbIEC. Ecmu OIIPEACJICHO I10JIC pa3ciia, 0Td O rapaHTUPYET, YTO IJId
IIOCTPOCHUS MOJEJIN 6yL[yT HCIOJIb30BATHCA JaHHBIC TOJIBKO U3 pa3jacja 06y‘IeHI/IH.

COSI[aHl/le MOZ[e.]Ieﬁ pacuienjicHus. CTpOI/IT OTACJIbHYIO MOJCJIb IJISI KaXXA0TO BO3MOXKHOT'O 3HAYCHU S BXOIHBIX

110JIeH, 33 JaHHBIX KaK [0JIs pacuieienus. Jlonoanurensuyto nadopmarmo cMotpute B pasjese| ‘TlocTpoenug
[Motesteit paciuerenns” Ha cTp. 28

Metoa. JlocTynHbl ClieAyrOLINEe ONIUH A1 BBOJAA B MO/IEJIb IPEIUKTOPOB:

* Enter. 910 crocob 1o YMOJIYaHURO, IIPU KOTOPOM BCE YJICHBI HENOCPEACTBCHHO BBOAATCA B YPABHCHHUC. qHCHLI,
KOTOPBIC HE BHOCAT CYIECCTBEHHOI'O BKJIaa B IPEACKA3aTCIIBHYIO CUITY MOIEJIN, HE HO6&BJ’I$HOTCH.

* Tlomarossiii. MlcxomHas MOJIEIb - 3TO MPOCTEUIIas MOJIEIb Oe3 YJICHOB MOJIeJd (KpOMe KOHCTAHTHI) B
ypaBHeHNH. Ha KakJIoM I11are oIeHUBAIOTCS WJICHBI, KOTOPHIE ellle He JOOaBJICHBI B MOJIEJIb, U JOOABJIIIOTCS T
W3 HUX, KOTOPBIE BHOCSAT HanboJIiee CYIeCTBEHHBIN BKJIa B MPeACKa3aTeIbHYIO CUITY MO/ICIIH.

Ipumeuanue: Y momaroBoro crnoco0a ecTb CUIbHAsI TEHACHINS K HepeoOyYeHHIIO TaHHbIX 00ydeHus. [1pu
UCIIOJIb30BAHNH 3THUX CIIOCOO0OB OCOOCHHO BAKHO MPOBEPUTDH MPUEMJIEMOCTH MOJIYICHHON MOJEIIN MJIM Ha HOBBIX
JIAHHBIX, WJIM Ha CYILIECTBYIOIIEI TECTOBOI BEIOOPKE.

JononHutenbHble onuuu yana JIUCKPUMUHAHT

Ecomi BBI X0pOIIIO 3HAKOMBI € TUCKPUMUHAHTHBIM aHAJU30M, JIOTMOJHUTEIbHBIC OMIIUY TO3BOJIST TOHKO HACTPOUTD
nporiecc oOyueHust. JIjist JoCTyna K JOMOJHUTEILHBIM ONIMAM Ha BKJIajke JJonoHUTENIbHO 3aaiiTe i1 Pexnma
3HaveHue J{OnmoJTHUTE IbHBII.

AnpHopHbIe BEPOSITHOCTH. DTa (QYHKIIUS OIpeIesIsieT HACTPOKY KiacCu(pUKAITMOHHBIX KOA((UIIUEHTOB B
COOTBETCTBHU C AIIPUOPHBIM 3HAHUEM NTPUHAJICKHOCTH K I'pyHIIe.

* Bce rpynmnbi paBHbl. [Ipe/iosiaratoTcst paBHbIE BEPOSITHOCTH JJIsI BCEX TPYIII, YTO HE OKA3bIBACT BIIMSHUS HA
K09 HUIIHEHTHI.

*  BsruucamTh m0 pa3mMepam rpymm. AnpropHbIC BEPOSTHOCTH MPHHAJICKHOCTH K TPYIIIE 3aBUCAT OT pa3Mepa
HaOJrogaeMoii rpynnsl B Bbioopke. Hanpumep, ecimn 50% nabironenuit u3 061acTy aHajm3a NonajaaeT B NEPBYIO
rpymy, 25% BO BTOpYIo 1 25% B TPeThIO, KJIaCCUPUKAIIOHHBIE K03()(DUIIMEHTHI HACTPAUBAFOTCS TSI YBEIINUCHHUS
MIpaBIONOA00NS TPUHAJIKHOCTH K IEPBOI TPYIIE IO OTHOIICHUEO KO BTOPOI W TPETHEH.
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KoBapunanuonnasi MaTpuia. Bel MokeTe BEIOpATh OJIMH U3 JIBYX CIIOCOOOB KJIacCH(PUKAIIUU HAOIIFOIEHUT - OO Mo
BHYTPHUTPYNIIOBOM KOBAPUALMOHHOI MaTpuIe, MO0 M0 KOBAPHAIIMOHHBIM MaTPHUIAM JJIS OTACJIBHBIX TPYIIIL.

*  Buytpu rpynm. 114 x1accudukanuy HaOJIIOACHUH UCTIOIB3yeTCs 00 beAMHEHHAS BHY TPHUT PYIIIOBAS
KOBapHalMOHHAS MaTPHUIIA.

e Jlig orgeavrwix rpymm. 1t Kitaccu(hUKANUU UCIOJIBL3YIOTCS KOBAPHANIMOHHBIC MAaTPUIIBI TS OTACJIBHBIX TPYIIIL.
Tax xak kjaccupuKanus MPON3BOIUTCSI HA OCHOBE TUCKPIMUHAHTHBIX (DYHKIUIA, a He HA OCHOBE UCXOTHBIX
TIepeMEHHBIX, BRIOOP 9TOTO MapaMeTpa He BCerja paBHOICHEH KBAIPATUIHOMN TUCKPUMIHALINH.

BbIBoA. DTH oNIMYU NO3BOJISIOT 3aTPEeOOBATH TONOJHNATEILHBIE CTATUCTHYECKUE JaHHbIE, KOTOPBIE OYIyT MOKA3aHbI
B PACHIMPEHHOM BbIBOJIE CJICNKA MO/ICJIN, IOCTPOCHHOM Y3JI0M. J1OMOJIHUTEIBHYO HHPOPMAIIUIO CMOTPUTE B
paszene [‘Onnuu BeIBOJA y371a ):lI/ICKpI/IMI/IHaHT”I.

IMomaroBble onmuuu. DTHU OINIUY MO3BOJIAIOT BAM YIPABIISATH KPUTEPUSIMHU [IJI1 TOOABJICHUS U YJAJIEHUS TTOJIeH pu
MOIIIATOBOM CIIOCOO€ OICHKH. (DTa KHOIKA OTKJIFOUCHA, ECJIM BRIOpaH crocod Beo). JIoIOJHUTEIbHY IO
HHPOPMAIIIIO CMOTPHUTE B pa3ieiic |“Or1u1/n/1 aroBoro otoopa y3yia JucKkpuMuHAHT Ha CTP. 194I

Onuuu BbiBOAA y3na JUCKPMMUHAHT

BriOepuTe JOOTHATEILHBIC BBIXOIHBIE TAHHBIE, KOTOPHIE BBl XOTUTE UCTIOJIH30BATH B PACIINPEHHOM BBIBOJIE
CJIeTIKAa MO/IEJIN JIOTUCTHIECKOH perpeccun. JIJIst MpocMOTpa PaCIIMPEeHHOTO BBIBOIA MEpeInTe Ha CICHOK MOJICIIHN 1
BbIOEpUTE BKJIAAKY JIONOJIHUTEIbHO. [JOTOJTHUTEIbHYIO HH)OPMAIIUIO CMOTPUTE B pa3uene|“Pacm1/1peHan71 BLIBOJ

Y1)

[crienkoB MCKPUMIHAHTHBIX Mozesieir” Ha crp. 195

OmnucaTesbHble CTATACTAKA. [OCTYITHBI HapaMeTPhI: CPEIHIE 3HAYCHUS (BKJIFOUAs CTAHIAPTHBIC OTKJIOHCHHUS ),
OIHOMEPHBII AUCIEPCUOHHBII aHam3, a Takxke M -kputepuiit bokca.

*  Cpeanue. BBOasTCS 00lIIee U TPYNIIOBLIE CPEIHNE, A TAK)KE CTAHIAPTHBIE OTKJIOHEHHUS JIJIsl HE3aBUCUMBbIX
NIEPEMEHHBIX.

*  OgnogbaxTopuviil qucrepcuontsiil anaiuz. IIpoBoauT oqHO(DAKTOPHBIN TUCTIEPCHOHHBIA AHAJN3 JJIS TPOBEPKH
TUIOTE3bI O PABEHCTBE I'PYNIOBBIX CPETHUX IS KX I01 He3aBUCHMOM NEePEeMEHHO.
* M bokca. Kpurepunii paBeHCTBA IPYNIIOBLIX KOBAPHAIIMOHHBIX MaTpHIl. Ecim p He 3HaYMMO, a BEIOOpKA

JOCTAaTOYHO BEJIMKA, TO HET JOCTATOYHBIX CBUJACTCIILCTB TOI'0, YTO MATPUIIBI PA3JIMNYALOTCA. 9T1oT KpI/ITCpI/Iﬁ
YYBCTBUTCJICH K OTKJIOHCHUAM OT MHOFOMepHOfI HOPMAJIbHOCTH.

Koadduments! pynkmmn. Bo3aMosxkeH BbIBOJ ki1accuukannoHHbIX Kodddunnentos duiepa u
HECTaH/IapTU30BAHHBIX KO (UIIIEHTOB.

*  Quuepa. KoappunumenTs! Kiraccupuimpyroiieit pynkmun Ouirepa, KOTOPbIe MOXHO HAMPSIMYIO UCIIOJIb30BATh
JUTS KJIaccuuKanum. 71 kaxa0i TPyImbl co3/1aeTcs OTACIbHBIN HA0Op KO3 PUIIMEHTOB, IpU 3TOM HaOJIIOIeHIE
OTHOCHTCS K I'pYIIIE, KOTOPOM COOTBETCTBYET HAMOOJIbIlIee 3HAUYCHUE AUCKPUMUHAHTHON (DyHKIIMU (3HAYCHHE
kJaccuduupyromeit GpyHkum).

* Hecranzaptusosantvie. BBIBOIUT HeCTaHIAPTU30BAHHBIE KOIPPUINEHTH! AUCKPUMAHAHTHON (DYHKIIU.

Matpuupl. JlocTynHBIME MaTpuiaMu K03(pGUIMeHToB 17151 He3aBUCUMBIX IIEPEMEHHBIX SBJISIOTCS:
BHYTPUIPYIIIOBASl KOPPEJIALMOHHAS MAaTPpULA, BHYTPUTPYIIIOBAs KOBApUALIMOHHAs MAaTPULIA, KOBApUALIUOHHbBIE
MaTpPHIBI 1JI OTAEJIbHBIX TPYII U 00IIas KOBapHaIllOHHAas MaTpHLA.

*  Buytpurpymmnogas xoppeiayus. BEIBOOUTCS 00BbeIMHEHHAS BHYTPUT PYIIIOBAS KOPPEJSIMOHHAS MAaTPHILIA,
MOJIy4eHHAsI MyTeM yCpPeTHEHUSI KOBAPUAIIMOHHBIX MATPHIL OT/IEJILHBIX TPYII Nepe] BEIYUCTICHUEM KOPPETISIUi.

M BHyTqupyHHOBClﬂ KosapuayuA. BrBogutcs O6T>6,Z[I/IHCHH3_$I BHYTPUI'DYIIIIOBAs KOBApHUAIMOHHAA MaTpula,
KOTOpasa MOXCT OTJIMYATLCA OT O6HI€I7I KOBapI/IaHHOHHOﬁ MaTpuibl. ManI/IL[a BBIYUCIIACTCA IYTEM YCPCOAHCHU A
OTACJIbHBIX KOBAPUAIIMOHHBIX MAaTPHII JId BCEX I'PYIIIL.

M prmmsbze Kosapuayuu. HJ’IH Kaxx 101 I'PyNIIbl BBIBOOUTCS OTACJIbHAA KOBaApUAallMOHHAS MaTpula.

*  Obwasa xosapuayus. BBIBOIUTCS KOBapUALMOHHAS MAaTPULIA [T BCeX HAOJIFOACHUM), KaK eCJI Obl OHU OBbLIIH U3
OJHOH BEIOOPKHU.

Kunaccudukamns. Crenyromuit BEIBOJ OTHOCHTCS K Pe3yJIbTaTaM KJIacCH(PHUKAIINN.
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Iotoueunvie pezyavratsl. Koasl A1 paxTHUECKO TPYIIIBI, MPEACKA3aHHON TPYIIILI, ATOCTEPHOPHBIE
BEPOSTHOCTH U 3HAUCHUS] TUCKPUMUHAHTHON (DYHKIIMU BBIBOJSITCS AJIS1 KAXKIOTO HAOJFOACHMUSI.

Urorosas Ta6/lu14a. Yucaa Ha6J’IIOHCHI/II7I, NIpaBUJIbHO U HENPABUJIbBHO OTHECCHHBIX K KaXx/J101 u3 I'pyni B
JAUCKPUMHUHAHTHOM aHAJIA3E. 9T0 HWHOI'Jd HA3BIBAKOT ManPII.ICﬁ HepCerCTHOﬁ KJ'IaCCI/I(bI/IKaI.II/II/I.

Kaaccugpuxayus ¢ yaarenuem mo ognoil toure. Kaxmgoe HaOJIroieHNE IPU aHAII3E KJIacCH(pUIUpPyeTCs C
MTOMOIIBIO (DYHKITUH, TOJYIEHHO IT0 BCEM OCTAJIbHBIM HAOJIFOJICHUSIM, KpOME JTAaHHOTO. VIcnob3yeTcst Takxke
nasBanue "U-meton".

Tepputopuaivras kapra. I'paduk, Ha KOTOPHI HAHECEHBI IPAHMIIBI, TO3BOJISIONINE OTHECTH HAOJIFOJICHUE K
TpyIIe HA OCHOBAHUY 3HAUYCHUI (PYHKIMH. Y¥Ciia COOTBETCTBYIOT I'PYyIIaM, IO KOTOPBIM PaCHpeaeIIIOT
HaOmromeHns. CpelHee KaI0i TPYIITbl 0003HAUYCHO 3BE30YKOM BHYTPH TPaHUI] 3TOH rpymibl. Ecim ecTh TOJBKO
OHA MUCKPUMHUHAHTHAS (PYHKIHS, JUATpaMMa HE BBIBOIUTCS.

Obwsequnennvie rpymampl. CTPOUTCS AUATPAMMA PACCESHUS 3HAYEHUI NIEPBBIX JIBYX JUCKPUMHUHAHTHBIX (YHKIUIA
JUISL HAOJTFOAGHUH M3 BCeX I'pyIil. Ecim ecTh TOJIbKO O/1HA TUCKPUMUHAHTHAS (DYyHKIMS, BMECTO AUAr PAMMEBI
paccesiHusl BBIBOAUTCS] TUCTOTpaMMa.

Has otgeavnvix rpymm. JluarpaMma paccesiHus 3HAUCHUI IEPBbIX ABYX JUCKPUMHUHAHTHBIX (DYHKIUI CTPOUTCS
JUTSL K&KIOU IPYNIBI B OTEJILHOCTH. ECIIN eCTh TOJIbKO O/1HA AMCKPUMUHAHTHAS (DYHKIIMS, BMECTO AT PAMMBI
paccesHus BBIBOJAUTCS THCTOTPAaMMA.

IMomaroBprii. OTHeT 0 MArax BEIBOJUT CTATACTHUKY JIJI BCEX NEPEMEHHBIX ITOCJIE KaXI0To Imara; F s nonapasix
paccTosiHMil BEIBOAUT MAaTPHUILY MOMAPHBIX F-OTHOIICHAH I KaXKI0W Tapsl TPYIIL. F-OTHOIICHUS I KPUTSPUCB
3HAYMMOCTH paccTosHnN MaxagaHoOuca Mexay TpyImamMu.

Onuuu warosoro otéopa y3na JUCKPUMUHAHT

Mertoj. Bribepute cTaTUCTUKY, KOTOpas OyIe€T UCIOJIb30BATHCS [IJIS BBEICHUS UJTU YAAJICHHS] HOBBIX IEPEMEHHBIX.
Bo3MOXHBIMHU aJIbTEPHATUBAMH SIBJISFOTCS JIIMOAa Y UITIKCA, HEOOBSICHEHHAS JUCIIEPCUSl, PACCTOSIHUE
Maxananobuca, Haumensliee F otHolenue u V' Pao. Beidpas V' Pao, MoxHO 3a/1aTh MUHUMAJILHOE MpUpalleHue v,
HEOOXOAMMOE JJIsl BKITFOUCHUS IIEPEMEHHOI.

Jambaa Yuakca. Metosn oT00pa NEpeMEHHBIX B [IATOBOM JIMCKPUMUHAHTHOM aHAJIN3e, OTOMPAIOLIHIA
NepeMeHHbIE [IJI BBOJA B YPaBHEHUE HA OCHOBAHUH TOT'0, HACKOJIbKO OHM YMEHbBINAOT 3HaUeHue "asmo1a"
Vunkca. Ha xaxaoMm 11are BBOJUTCS IEPEMEHHasl, MUHIMU3UPYIOIIAS 3TO 3HAYCHUE.

Heobvacnennas qucrmepcus. Ha xax oM 1mare BBOAUTCS HEPEMEHHAs, MUHIMHU3HUPYIOIIAsS CyMMY HEOObSCHEHHOM
M3MEHYMBOCTU MEXy I'PyNIaMH.

Paccroanue Maxananobuca. Mepa TOro, HACKOJIbKO 3HAYCHU A Ha6H}OHCHI/Iﬁ JJI1 HE3ABUCHUMBIX IIEPEMCHHBIX
OTKJIOHAKOTCA OT CPEAHETO ITO BCEM Ha6J’IIO£[eHI/IHM. Boabmoe PacCCTOAHUC MaxaJrano6uca O3Ha4YacT, 4TO
H3.6J'II-OJICHI/IC COZICPXKUT IKCTPEMAJIBHBIC 3HAYCHUS B OJHOM WJIN 0o0JIee HE3aBUCUMAbIX TICPEMECHHBIX.

Haumenvuee F otnowenue. MCTOZ[ 0T6opa NEPEMECHHBIX B IIAIrOBOM aHaJIU3€, OCHOBAHHBIM HA MaKCUMU3ALNU
F-OTHOLHGHI/ISI, BBIYUCJICHHOI'O IO PACCTOSHUIO MaxaJjianobuca MCXKAY IrpynmnamMu.

V Pao. Mepa paznuuuii Mexx1y rpynIoBbIMU cpeJHUMHU. Takke Ha3piBaeTcs ciaenoM Jloymu-Xotesmura. Ha
Ka)KJIOM Il1are BBOJMUTCS Ta NepeMeHHasi, KoTopas MaKCUMU3UpyeT npupoct unjaekca V Pao. Beibpas sToT
mapamMeTp, BBEIUTE MUHIMAJIbHOE 3HAYCHUE, KOTOPOE JOJDKHA UMETh MIepeMeHHAs!, YTOOBI OBITh BKJIFOUCHHOI B
AHAIN3.

Kpurtepun. Bosamoxusie anbrepHaTuBbl: Mcnoas3oBath F-3nauenne u Ucnogabs3oBath BepositHocTh F. Beenute
S3HAYCHUA [JId BKIIFOUYCHUA U YAAJICHUSA ICPEMECHHBIX.

Ucmoavzosars F-3nauenue. HepeMeHHaﬂ BBOJUTCA B MOJICJIb, €CJIN €€ F-3naucHue IPEBIIIACT 3aJaHHOC 3HAYCHHUC
BKJIFOUCHHU A, U UCKJIFOYACTCA, €CJIN €€ F-3HaueHne MeHbIIle 3HAYCHUS UCKJIFOUCHUS. 3HAYCHNE BKIIFOUCHUS JOJDKHO
IIPEBOCXOIUTH 3HAYCHUC YIAJICHUA, oba JOJIDKHBI OBITh HOJIOKUTEIbHBIMU. Eciin HeO6XO,Z[I/IMO BBECTHU B MOJICJIb
0OoJIbIIIE MEPEMEHHBIX, CHU3BTC IOPOT BKJIIFOYCHU . YT100BI HCKJIFOUYUTD U3 MOJCJIn 0OJIbIIIEE YUCIIO NEPEMEHHBIX,
YBECJIIMYBTEC NOPOI" UCKJTFOUYCHU .

HUcmoavzosats 6€POATHOCTD F. HepeMeHHaﬂ BBOJUTCA B MOJICJIb, €CJIN Ha6JHO,Z[a€MLII7[ YPOBCHb 3HAYUMOCTHU €€
F-3nauenns menbIme 3a1aHHOTO IIopora BKJIFOYCHUA, U UCKJIIFOYACTCA, €CJIU OTOT YPOBCHb 3HAYMMOCTHU OoJibliIe
Imopora UCKJIFOUYCHU . HOpOF BKJIFOUYCHUA JOJDKCH OBbITh MEHBIIIEC Imopora yaaJICHus, OHU oba JOJDKHBI OBITh
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MOJIOKUTEIbHBIMU. Ecin HCO6XO£[I/IMO BKJIFOYUTH B MOJECJIb 0oJibIiIe NEPEMEHHBIX, YBEJIMYBTEC IOPOT BKJIFOYCHU .
YT100BI UCKJIFOYUATD U3 MOACIN 0oJIbIIIEE YUCIIO NEPEMEHHBIX, CHU3bTC IOPOTI UCKJIFOUCHUA.

Cnenok nMCKpMMMHaHTHOVI MmoAaenu

Crenku JUCKPUMUHAHTHBIX MOJiesIel IPeCTABIISIIOT YpaBHEHHUSI, OLIeHEHHbIe y3Jlamu JluckpuMuHant. OHu
coJIepKaT BCEO COOPAHHYIO AMCKPUMUHAHTHOW MOJIEIIbE0 MH(DOPMAIIHIO, a TaAKKe HHOOPMAIIUIO O CTPYKTYpE U
MIPOU3BOAUTEIILHOCTH MO/ICIIH.

Ipwu 3amycke MOTOKA, COMEPIKAIIETO CIIEMOK JUCKPUMHUHAHTHON MOICITH, y3eJT T0OABIISET 1BA HOBBIX MOJIS,
COJIEpKAIIUX MPEACKa3aHIE MOJIEIIU U CBSI3AHHYIO BEPOSITHOCTh. MIMeHA HOBBIX MOJIEH MOJIyYarOTCSl U3 HUMEHH
BBIXOJTHOTO TOJIsl, KOTOPOE MPEICKA3bIBAETCS, ¢ J00aBeHreM npedukca $D- 11 mpeacKa3aHHON KaTerOpur 1
npedurca $DP- 1151 CBA3aHHOM BeposiTHOCTH. HampuMmep, ecit UM BBIXOIHOTO TOJIst colorpref, HOBbIE TOJIs Oy Iy T
HaswiBaThCs $D-colorpref u $DP-colorpref.

I'enepupoBanne y3;1a ®uiabTp. Menro ['eHeprpoBaTh IO3BOJISIET BaM CO3/aBaTh HOBBIH y3es OMIbTD IS Iepeavn
BXOJTHBIX TT0JIei HA OCHOBE Pe3yJIbTATOB MOICIIH.

BaxunocTb npeaukTopa

Huarpamma, 0o603Havaroast OTHOCUTEIFHYIO BAXKHOCTH KaK/10r0 MPEAUKTOPA B OLEHNBAEMON MOJIEJIN, MOXET
OBITH TONOJIHUTEILHO TaKKe oKa3aHa Ha BkJIaake Mojenb. OObIMHO BaM MOTPeOyeTcss HANPABUTH YCUJIIHS 11O
MO/JIEJIMPOBAHUIO HA PACCMOTPEHNEe HanOoJIee BaXHbIX IPEAUKTOPOB, OTOpackIBas MK UTHOPUPYSI CaMble HE
BakHble. OOpaTHUTe BHUMAHNUE Ha TO, YTO 3Ta AUAarpaMma JOCTYIHA TOJIbKO B TOM CJIy4ae, €CId Hepes
TCHEPUPOBAHUEM MOJICJI Ha BKJIaKe AHAJN3 BEIOpaHa onnrs BeMHCIATH BaKHOCTH MPEIHKTOPOB.
JIOMOTHATEIILHY0 HHPOPMAILIIO CMOTpHTE B paseie| BaxuocTs npeankTopa” Ha crp. 43|

PaCI.IJMp(EHHblﬁ BblBOA CJieNKOB ANCKPUMUHAHTHbIX Mmoaenen

PacmmpenHslii BBIBOJ 7151 JUCKPUMUHAHTHOTO aHAJIM3a JAeT NOApOoO0HYI0 HHPOPMAIHIO 00 OlIEHUBAeMOit MOiesn
U ee IPOU3BOIUTEIILHOCTU. BoJibIilias 4acTh coepxkaieiics B pacCliupeHHOM BBIBOJIE MH(GOPMAIUY TeXHIYECKasl, U
TpebyeTcs r1y0oKoe 3HaHNE JUCKPUMUHAHTHOIO aHAJM3a, YTOOBI MPABUJILHO UHTEPIPETUPOBATH 9TOT BBIBOJI.
JIONOTHATEIILHYIO HHPOPMAIIIO CMOTPHTE B pas/ese| Onmun BoiBoa y31a Juckpumusant” Ha cTp. 193]

MapameTpbl CrieNnKOB ANCKPUMUHAHTHbIX Moaenen

Ha Bxmagke [TapameTpsl ciienka JUCKPUMHHAHTHON MOJIEIIN MOKHO MOJIYYUTH OLIEHKH CKJIOHHOCTH ITPH CKOPHUHTE
MOJIe M. DTa BKJIaAKa JOCTYIHA TOJIBKO JJI MOAEJICH ¢ (p1aroBBIMU NMOJIIMU HA3HAYEHHUS B TOJIBKO IOCJe TOTO, KaK
CJIETIOK MOJIEJN 100aBJIeH B IOTOK.

BbruncauTh npocThie OMEHKH CKJIOHHOCTH. [171s1 Moieieii ¢ (bJlaroBbIM MOJIEM Ha3HauYeHHsI (KOTOPOE BO3BpAIIACT
npeackaszanue Jla wm HeT) MoXHO 3aTpeboBaTh OIIEHKY CKJIOHHOCTH, KOTOPasi 0003HaYaeT MPpaBIoIoo0me
MIPaBUIILHOTO BBIXOTHOTO 3HAYCHMUS, 38 JAHHOTO JIJIS TIOJIs1 Ha3HAYCHUS. DTO JTONOJIHEHHE K IPYTHM IIPEICKa3aHHBIM
7 JOBEPUTEJILHBIM 3HAYCHUSIM, KOTOPBIE MOKHO CTeHEPHPOBATH ITPH CKOPHHTE.

BbIuncaMTh CKOPPEKTHPOBAHHBIE OLEHKH CKJIOHHOCTH. [TpOCTHIe OIIEHKN CKIIOHHOCTH OCHOBBIBAIOTCS TOJIBKO HA
JIAaHHBIX OOYYEHUS U MOTYT BBITJISIIETh YPE3MEPHO ONTUMHUCTHUECKUMU M3-32 TEHACHIIUT MHOTHX MO/IeJIei
4pe3MEPHO TOYHO MOJATOHSTH 9TH JJAHHBIE MO MOJIeIh. KOppeKTUPOBKA CKJIOHHOCTEH HampaBJjeHa Ha
KOMIICHCAIINIO 3TOTO 3(h(hekTa myTeM MpOBEPKHU BBHITOJIHEHHS MOJICIN HA UCIBITATEIIBHOM U IPOBEPOYHOM
paznenax. st oToit onuuu TpedyeTcs, YTOOBI oJie pa3iesieHus ObLJIO ONPeAesIeHO B IOTOKE U CKOPPEKTUPOBAHHBIE
OIICHKU CKJIOHHOCTH OBLITM BKJIFOUCHBI Ha Y3JIe MOJICIIMPOBAHUS IO TCHEPHUPOBAHUS MOJICIIH.

T'enepupoBats SQL a5t 3T0i Moesm Koria ncrosib3yroTcs TaHHbIe, XpaHsaImecs B 0a3e JaHHBIX, Ko SQL MoxHO
nepeaaBaTh 0OpaTHO B 0a3y JAHHBIX JJIS BHIIOJIHEHHMS, YTO OOECIIEUYMBACT BHICOKYIO TPOU3BOAUTEIILHOCTh MHOTHX

Olepanuu.

BriOepute oaHy U3 CIEAYIOMNX OMIUI U yKa3aHUs, KaK BBINOJIHSAETCS reHepupoBanue SQL.
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* Ilo ymoyanmio: BeIno/IHATL OLEHKY NPH NOMOIM aJaNTepa CKOPHHIa cepBepa, e/ OH YCTAHOBJIEH; B IPOTHBHOM
cJyyae - B mpouecce. [1pn coenuHennn ¢ 6a30if JTaHHBIX ¢ YCTAHOBJICHHBIM a/1allTePOM CKOpHHTa reHepupyeT SQL
IPY IOMOIIY 9TOTO aJlaNTepa U CBSI3aHHBIX (QYHKIMIA, 3aJaHHBIX moJsib3oBaTesieM (user defined functions - UDF), n
OIICHMBAET Ballly MOJeJIb B 0a3e JaHHbIX. Korna ajantep ckopuHra HeIOCTYIIEH, 3Ta OIIHSI BBIOJIHSET BHIOOPKY
BaIlluX JaHHBIX U3 0a3bl JaHHBIX Ha3a]l U ux ckopuHr B SPSS Modeler.

* Cxopunr BHe 6a3b1 JaHHBIX Ecyii BeIOpaHa 3Ta OIIWS, BBIIOJHSACTCS BHIOOPKA BAIIMX JAHHBIX U3 0a3bl JTaHHBIX
Hazaj u ux ckopudr B SPSS Modeler.

CBoaKa cnenkoB AUCKPUMUHAHTHbIX Moaenen

Ha Bxutajike CBOJTKA TSI CJIETIKA JUCKPUMUHAHTHON MO/IESTH BBIBOJISITCS MOJISI U TAPAMETPBI, UCIOJIb30BAHHbIE JIsI
reHepupoBaHus Mojiesin. Kpome 3Toro, eciii Bbl 3aIyCKalii y3es1 AHAJIU3, IPUCOSAMHEHHBII K 9TOMY Y31y
MOJICJIMPOBAHMS, MH(HOPMAIUS ITOTO aHAIM3a TakkKe OyAeT BRIBOJAMTCS B JAHHOM pa3sjee. 3a o0Iei
nHpopManueii o Opaysepy Mojeseit 00paTuTech K paanenyl“HpOCMOTp CJIETIKOB MOJIeJIel” Ha CTP. 42I

Y3en 0600L1eHHON NMHenHON moaenu

O600111eHHAs JIMHEHHAS MO/JIE/Ib PACIIUPSET OOIIYIO JIUHEHHYIO MOJIEJIb, CBSI3bIBAsI 3aBUCUMYIO NIEPEMEHHYIO C
(dbaxTOpaMu U KoBapuaTaMu HOCPEICTBOM 3afaBaeMoil ¢pyHkiuu. bojee Toro, Moaesb JOIMYCKAeT HAIUuKe y
3aBUCHMOI IIEPEMEHHOM pacipeeseHusl, OTJIIMYAIOLIEr0Css OT HOpMaJIbHOT0. OXBATHIBAIOTCS IIUPOKO
HCHOJIb3yeMble CTATUCTUYECKHE MOJICIIN, TAKUe KaK JIMHEHHAS perpeccus, 1JIsl OTKJIMKOB C HOPMaJIbHBIM
pacnperesieHieM, JIOTHCTHIECKIe MOJICIIH /U1l IBOMYHBIX JaHHBIX, JIOTJIMHEHHbIC MO/IEIIN [IJIS CUETHBIX JaHHBIX,
MO/IEJIU C JOTOJIHSFOIIMM JBONHHBIM JIOTapU(PMHUPOBAHUEM JIJISl MHTEPBAJI-IEH3yPUPOBAHHBIX JAHHBIX BDKHBAHUS
IUTFOC MHOTHE JIPYTUe CTATHCTHYECKUE MOJIEIIH, BIJIOTh 10 UX OYEHb OOIIMX PeTaKIIIid.

IIpumepsl. CygoxoaHast KOMIAHUS MOXET UCTIOJIb30BATh 0000IIEHHBIC JIMHEHHBIE MOEIIHN, YTOOBI TOA00PATh
HYXHYI0 perpeccuto [Tyaccona 115 onmucanus KOJMYECTBA MOBPEXKACHUH CY0B HECKOJIbKUX TUIOB, HOCTPOCHHBIX B
pa3Hoe BpeMms; MOoJIy4eHHas: MOJEJIb MOXKET TIOMOYb B ONPEAEJSICHNH, CyJa KaKUX TUIOB Yallle BCEro MNOBPEXAAI0TCS.

CtpaxoBasi KOMIIAHASI MOXET HCIIOJIb30BaTh 0000IICHHBIE JIMHEHHBIE MOIEJIH, YTOOBI TOA00PATH HYKHYIO
peTpeccuro TaMMa LTS OTIMCAHWS CTPAXOBBIX MCKOB O MIOBPEXKICHAN aBTOMOOWIICH; MOJIyYeHHAS] MOJIEITh MOXKET
ITOMOYb B OTIpe/IeICHUH (PaKTOPOB, JAFOIINX HANOOIBIIIA pa3Mep UCKOB.

Meauku MOTYT UCIIOJIb30BaTh OOOOIIECHHBIC JIMHEHHBIC MOJICIIH, YTOOBI C MOMOIIBIO TOTOJIHSFOIIEH JIOT-JI0T
perpeccun onrucaTb UHTEPBAJI-UCH3YPUPOBAHHBIC JAHHBIC BEIDKUBAHUA U MPEACKA3aTh BPEMS IIOBTOPHOT'O
oOpaleHus 3a MeJUIUHCKON TTOMOIIIBIO.

HpI/I pa60Te 0606HICHHLIX JIMHEMHBIX MoAeJIel CTPOATCA YPpaBHCHUS, CBA3BIBAIOIINUEC 3HAYCHUS BXOIHBIX noJieu co
3HAUYCHUSAMU BBIXOJHOT' O ITIOJIsA. KOF,Z[a MOJICJIb CICHEPUPOBAaHaA, €€ MOXHO HUCIIOJIb30BATh IJI OLICHKU 3HAYEHUU 11O
HOBBIM JAHHBIM. I[J'Iﬂ KaXJ101 3amucu BCPOSATHOCTDb NPHUHAJJIC)KKHOCTHU BBIYUCIIACTCS IJIA KaXXJ10i BO3MOXKHOU
BBIXOTHOU KaTeropuu. KaTerOpI/IH Ha3HAYEHUS C HAMOOJIbIIEH BCPOSATHOCTBIO HA3HAYACTCA KaK MPEACKA3aHHOC
BBIXO/IHOE€ 3HAYEHUE JJIs JAHHOM 3aIUCH.

TpeGoBanns. Bam TpebGyeTcst 0JTHO NITM HECKOJIBKO BXOHBIX MOJICH U POBHO OJIHO MOJIe HA3HAYEHUS (Y KOTOPOTO
MOXeT OBbITh YPOBEHb u3MepeHus Ko.iuuecreennsiit U Paar) ¢ AByMsI UM 00Jiee KaTeTOPUSIMHU. Y HUCIOJIb3YEMBIX
B MOJIEJIM OJIEH JOJIKHBI OBITH MOJHOCTBIO KOHKPETU3UPOBAHBI TUIIBI.

JocrounctBa. O6001IEHHAS JIMHEHHAS MO/JIEIb OYEHb THOKA, HO IPOLIECC BLIOOPA CTPYKTYPhI MOJIEJIH HE
ABTOMATH3UPOBAH, TO €CTh TPeOyeT HEKOTOPOTO YPOBHS 3HAKOMCTBA C BAIIMMU JTaHHBIMH, YTO HE TPEOYeTCs IS
aJIrOpUTMOB "YE€pHOTO suKa.

Onuuu none yana o606LeHHOI NUHEeNHOW Mogenu

KpOMe 9TOro, AJs OHI.[I/II71 I1OJIsI Ha3HAYCHU A, BXOJHBIX MoJIeH 1 MOJIb30BATEILCKUX pa3aciioB, OOBIYHO
Npe/UTaracMbIX Ha BKJIaKax [10718 y3710B MOeMpoBanus (cMoTpuTe pasae|Moe mpoBanye Onmuii noseii y3ia']
), y3eJ1 00001IeHHOM TMHEHHON MOIe I 00eCceYuBAET CieAyIOLIUe JOIOIHUTEIbHbIE (DYHKINOHAILHLIE
BO3MOKHOCTH.
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Ncnoab3oBath noje eca. [TapaMeTp IIKaIbI SBIISETCS OUEHOYHBIM IIAPAMETPOM MOJEIIU, CBA3AHHBIM C JUCIIEPCUEH
0TBeTOB. MacmTabHbIe Beca - 3TO "M3BECTHbIE" 3HAUCHMS, KOTOPBIE MOTYT U3MEHATHCS OT HAOIIOACHUS K
HaOurosieHuto. Eci 3a1aHa nepeMeHHast MacIiTaOHOIO Beca, OTHOCAIIMNCS K AUCIIEPCUN OTBETOB MacCIITaOHBbIIH
K03(h(DUIMEHT ACIMTCS HAa 3HAYCHHE Beca JIJIsl KaXK10T0 HAOJIIOIeHNSI. 3aIICH C HeMOJIOKNTEIbHBIMHY (MJTH
MPOIMYIIEHHBIMHI ) 3HAYEHUIMH Beca IO IIKaJIe He UCHOJIb3YIOTCS B AHAJIH3E.

IToJsie Ha3HAYEHHS NIPEACTABJIACT KOJIHYECTBO COOBITHIA, IPOHCXOISALINX B CEPHH NMONBITOK. ECII OTKJIMKOM SIBJISETCS
KOJIMYECTBO COOBITHI, BCTPEUYAIOIINXCSI B HAOOPE UCIIBITAHUIA, 110JIe HA3HAYEHHSI COJIEPXKUT KOJIMUECTBO COOBITHH,
IIPAYEM MOKHO BBIOpATh JOMOJHUTEIbHYIO IEPEMEHHYIO, COAEPXKAIILYIO KOJIMIECTBO MONBITOK. [ToMnMo 3ToTO,
€CJIM KOJIMYECTBO UCIBITAHUN OJMHAKOBO [JISl BCEX I'PYIII, UCIBITAHUS MOTYT OBITh 3aJaHbI IIPU TOMOIIU
(bUKCHPOBAHHOTO 3HAYECHUS. UNCIIO UCTIBITAHMUIA HE JOJDKHO MPEBBIIIATE YUCJIA COOBITHH JJI KaX/T0H 3aIUCH.
CoOBITHS TOJIKHBI IPEICTABIIATH COOOI HEOTPHUIATEIbHBIE, A NCIIBITAHUS - TOJIOKUTEJIbHBIE eJIbIe YUCIIA.

Onuuu mogenei yana O6o06LieHHan NMHeiHaA Moaernb

Nmsa MO/J1e/ITH MoxHO CICHCPUPOBATDb UM MOJCIIN ABTOMATUYCCKH HAa OCHOBE ITOJISI HA3HAYCHU S UJIA ITOJIsA ID (J'II/IGO
THUIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3a;[aHo) 0o 3a1aThb MOJIb30BATCIIBCKOC UMHA.

HUcnoabn30BaTh pa3/ie/icHHbIC JaHHbIC. Ecmm OIIPEAECIICHO II0JIE pa3/Jiciia, 3Ta ONNUA TapaHTUPYET, YTO JIA
TIOCTPOCHUA MOOEIIN 6y;[yT HCIIOJIb30BATHCA JaHHBIC TOJIBKO U3 pa3acja o6yqumf.

Co3nanue Moedteii pacmenyienusi. CTpoUT OTACJIbHYIO MOJIENb JJIS1 KAXK0TO BO3MOXKHOI'O 3HAYESHHUSI BXOJHBIX
oJIeH, 3aJaHHbBIX KaK [0JIs paciienieHus. JJonoiHuTesbayo nHpopManuo cMotpute B paszesie| TloctpoeHus
[Moreseii pacinerienus” Ha ctp. 28|

Tun moae/m. EcTb 1Be omum /1 TUIIA MOAEIIH, KoTOopas OyneT crpouthest. [1pn ncnonb3oannn onuun Togbko
riaBHbie 3¢deKTbl MOIEb OYAET BKIIFOYATH B CE0S TOJILKO BXOIHBIE MOJIS IO OTACJILHOCTH, HO HE OyJIeT IPOBEPSThH
B3aUMOJCHCTBUS (MYJIbTUIIMKATHBHBIE 3P PekThI) Mex 1y nosssMu. Onmus I'1aBuble 3()(eKThI H Bce IBYCTOPOHHHE
B3aHMO/IelicTBHS BKJTFOYAET B ceOsI Bce IBYCTOPOHHNE B3AaNMOICHCTBHS, a Tak)Ke IJIaBHbIC 3()()HEeKThI BXOTHBIX IOJICH.

Cwmemenne. Kpurepuii cMelleHust sBisiercs: "cTpyKTypHbIM" IpeiukTopoM. Ero xoaddunueHT e oneHuBaeTcs
MO/IeJIbI0, HO IPEeANoJIaraeTcs, 4To y Hero 3HaueHue 1; mo3ToMy 3HaYeHUs! CMELLEHUs IPOCTO 100aBIISIOTCS K
3HAYCHUSIM JIMHEHHOT O NpeAUKTOPA Ha3HAUEHHS. DTO OCOOEHHO MOJIE3HO B PErpecCHOHHbIX MoJesx [Tyaccona, riue
y KaX/10T0 HaOJIFOJICHUSI MOTYT OBITh Pa3JIMYHbIC YPOBHH BIIMSIHUS HA MCCIIEyeMOe COOBITHE.

Hanpumep, npu Mo1eIMpOBAHNY YPOBHS ABTOMOOMIIBHBIX aBAPHIA 111 KOHKPETHBIX BOJUTEJICH €CTh BaKHOE
pasymure MEeXAy MeX/ly BOAUTEJIEM, TOOBIBABIINM B OJJHOI aBapyu 3a TPU TOAA BOXKJICHUS, U BOJUTEIIEM,
HOTIABIIMM B aBApHIO OJUH pa3 3a 25 set. KosmuecTBo aBapuit MoXeT ObITh MOAEIMPOBAHO Kak OTKJIMK [Tyaccona
WM OTPHUIATENIbHBIN OMHOMHUAIBHBIN OTKJIMK C JIOTapu(pMIUEcKOil CBSI3bI0, €CIIM HATYPAJIbHBIN JIorapudM ONbITa
(cTaxxa) BOAMTENIS BKJIIOUECH KaK KPUTEPHUI CMEILEHHUS.

JUtst Ipyrux TUIIOB COYETAHUN pacHpe/iesIeHUs U CBSI3U MOTPeOOBAINCH OBl Ipyrue npeodpa3oBaHus NePeMEHHON
CMEIIICHUSI.

Ilpumeuanue: Ecm ucnosp3yeTcs MOJie CMEIIEHNS IepeMEHHOH, OHO He JTOJDKHO MCHOJIb30BATHCS TaKKe KakK
BxoaHoe ToJte. [Tpn HeoOxoamMocTH 3amaifTe A1 Mo CMeITieHus posib HeT Ha BhImesiexarieM y3Jie HCTOYHHKA
uim y3Jie Tur.

Bba3zoBas kaTeropust 1isi Ha3Ha4venus (piara.

Ju1st OMHAPHOTO OTKJIMKA MOYHO BBIOPATH OMOPHYIO KATETOPUIO J1J1s1 3aBUCUMOM nepeMeHHo#. OHa MOXeT

IIOBJIUATH HA OHpeL‘[eJ’ICHHLIf/II BBIBO/J (HaHpI/IMCp, JJIs1 OHCHKU MapaMETpPOB U COXPAHCHHBIX 3Ha‘ICHHf/'I), HO HC JOJDKHA
HU3MEHATH NIOATOHKY MOICIIN. Haan/IMep, €CJin 6I/IHapHBII71 OTKJIMK IPUHUMACT 3HAYCHU A Oul:
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 [lo ymoiruanuio ykazaHHast IpoLeaypa Ha3HAYAET OIOPHON KaTErOpHell OCIIeIHIO0 KaTerOPHIO (¢ HaUOOJIbIINM
3HaueHHeM) Wi 1. B 9Toif cuTyanun BeposSTHOCTH COXpaHEHHON Moesu OyIyT OLECHUBATH IIIAHC IPUHSATUS
JaHHBbIM Ha6ﬂ}0,£leHI/IeM 3HAUYCHU A O, a OLICHKU NapaMETPOB JOJDKHBI UHTEPIIPETUPOBATHLCA KaK OTHOCAIIUECA K
npasaonogoduto kateropuu 0.

* Ecim B xauecTBe ONOPHOI KaTETOPHUHU YKa3aTh MEPBYIO KaTETOPHIO (C HANMEHBIINM 3HaYeHueM ) uim 0,
BEPOSTHOCTH COXPAHEHHOUW MO/IesI OY/IyT ONIEHUBATH IIAHC MPUHSATHS TaHHBIM HAOJIFOIEHUEM 3HAUeHUS 1.

* Ecim 3a1aTh MOJIB30BATENBCKYEO KATETOPUIO U MICHIOJIb3YEMYEO TIEPEMEHHYIO C OTIpeIeJIeHHBIMHY JIJIST Hee
METKaMH, OTTIOPHYFO KATETOPUIO0 MOKHO OYyJIeT yKa3aTb, BELIOpAB 3HAUCHNE B CIHCKE. DTO MOXET OKa3aThCs
yIOOHBIM, ecii (B CepeInHE OMPEAeSICHNAS MO/IEJIN) BbI HE BCIOMHHTE B TOYHOCTH, KaK KOAMPOBAJIACH TA UJIH
WHAasl IEpeMeHHASI.

BriiiouuTh B Mo/1e/1b cBOOO MBI 4iieH. OOBIYHO B MO/IeJIh BKJIFOUAIOT CBOOOIHBIN uiieH. Ecii BBl mpeanosaraere,
4TO JaHHbIE MPOXOISIT Yepe3 Hauajao KOOPAUHAT, CBOOOJHBIN YIeH MOXKHO UCKJIFOUYUTD.

Onuum aKcnepTa y3na 0606LLeHHON NUHENHOW perpeccum

Ecim BbI XOpOIIO 3HAKOMBI ¢ 0000IIEHHBIMI JIMHEHHBIMH MOJICJISIMH, OIILKHU 3KCIEPTA IO3BOJISIT TOYHEE HACTPOUTD
nporecc ooydenust. st 1OCTyna K JOMOJHUTEILHBIM OIIIMAM Ha BKJIaake JlOMOJHUTEIbHO 3aaaiiTe 1i1s Pexkuma
3HavcHKE JlONOJHATEIbHbII.

Pacmpenesenre u (hyHKIUS CBSI3U TOJIT HA3HAYCHUS
Pacnpenenenue.

DTOT BapHaHT BIOOpA 3a/1a€T paclpe/iesieHre 3aBUCUMOi iepeMeHHO. BO3MOXHOCTh 3a/1aTh pacnpe/ieicHue,
OTJIMYAIOIIeeCss OT HOPMAJIbHOTO, M HETOXIECTBEHHYIO (DYHKITMEO CBSI3U - CYIIIECTBEHHOE YCOBEPIIICHCTBOBAHUE
00001IIeHHON JIMHEHHOW MOJe I OTHOCUTEILHO 00IIelt mHeitHOoW Moaesm. CyIecTByeT MHOXKECTBO BO3ZMOXKHBIX
coveTaHmii (PYHKIMI CBSI3el pacipeiesieHus, 1 HECKOJIBLKO MOTYT 0Ka3aThCsl MPUEMJIEMBIMH JIJTS JTFOOOTO JAHHOTO
Habopa JaHHBIX, TOITOMY IIPH BBIOOPE MOXKHO PYKOBOJCTBOBATLCS ANPUOPHBIMU TEOPETHUECKIMU
COO0PaXKEHUSIMU UJIH TEM, KAKOE COYETAHUE KAXKEeTCsl HauboJiee MOIX O ISIINM.

*  BuHOMHAJIbHBIH. DTO pacnpeacJICHUC NPUMECHUMO TOJIBKO K IEPECMCHHBIM, ITPCACTABJIAIOIIIUM 6I/IHapHBII71 OTKJIUK
WJIA KOJIMYECTBO COOBITHIA.

e T'amma. OT1O pacupeacJICHUE NPUMEHUMO K IEPEMEHHBIM C ITOJIOKUTCJIbHBIMU 3HAUYCHUAMUA MacmrTada co CKOCoOM
B HAIlpaBJICHUHU OoJbIMx 3HavYeHuit. Ecii 3HaYeHMe JaHHBIX MCHBIIIC UJIM PABHO 0 6o IponyIueHo,
COOTBCTCTBYIOLIICC EMY Ha6HIOZ[€HI/IC B aHAJIN3€ HC UCIIOJIb3YCTCA.

* (O0paTHOe HOpMAJILHOE pacnpeaesieHie. DTO pacrnpeaesieHue IPUMEHUMO K IEPEMEHHBIM C MOJIOKUTEIbHBIMU
3HAYCHUSIME MaciiTada co CKOCOM B HANPaBJICHUU OOJIBIINX 3HAUYCHMIA. EcIi 3HAUCHNE TaHHBIX MEHBIIIC HIIA
paBHO 0 OO MPOTMYIIIEHO, COOTBETCTBYIOIIEE eMy HAOITFO/ICHNE B aHAJIN3E HE HCIOJIb3YETCS.

e OtpunarejbHOe OHHOMHAIILHOE PACHpe/IeNieHne. DTO pacpeiesieHIHe MOXKET ObITh MIPEACTABJICHO B BUJIE YUCIIA
UCHIBITAHUI, HEOOXOAMMBIX JIJIs TIOJIYYEHUS k YCIEXOB, U MPUMEHUMO K IIEPEMEHHBIM C HEOTPUIATEILHBIMU
[eJIBIMK 3HAYeHUsIMU. ECiin 3HaUeHne JaHHBIX HE 1eJ10e, MeHbIle 0 Ui IPOMyIIeHO, COOTBETCTBYIOIIEE My
HaOJIIO/IeHNe B aHAJIM3E HE UCTOJIb3yeTcss. DUKCHPOBAHHOE 3HAYEHHUE BCIIOMOTATEJILHOTO [TapaMeTpa
OTPUIATEILHOTO OMHOMHUAIILHOT'O PACHPE/IEIICHUS MOXKET ObITh JIFOOBIM HEOTPUIIATEILHBIM YicIOM. Eciu st
BCIIOMOTATEJILHOTO MTapaMeTpa 3a1aHo 3HaueHue 0, UCIOIb30BaAHKUE ITOTO PACIPE/ICIICHUS] IKBUBAJICHTHO
UCIOJIb30BaHUIO pacipeesenus [Tyaccona.

* HopmaasHoe. DT0 pacmpe/esieHie IPUMEHIMO K KOJIMYECTBECHHBIM IIEPEMEHHBIM, 3HAUCHHSI KOTOPBIX OKOJIO
[EHTPAJLHOTO (CPeTHET0) 3HAUCHHS MPUHUMAOT CHMMETPUYHOE pacipe/iesieHIe KOJIOKOJIO00pa3Hoii (hOPMBL.
3aBucnMas mepeMeHHas JOJDKHA ObITh YACIOBO.

* Ilyaccona. DTo pacnpesesieHIe MOXET ObITh IPEACTABJICHO B BHJIE KOJMYECTBA COOBITHIHA, MPOU3OIIEIIINX B
(bUKCHPOBaHHBII IEPUOJT BPEMECHH, I IPUMEHUMO K IIEPEMEHHBIM C HEOTPHUIIATSIIbHBIMA 1IeJTBIMU 3HAUYCHHSIMU.
Ecnm 3HaYeHne qaHHBIX HE Ies1oe, MeHbIe () NI IpOMyIeHO, COOTBETCTBYIOIIEE eMy HAOJIFOCHUE B AHAJIN3E HE
UCIIOJIB3YETCSI.

* Pacnpenesnenne TBumu. DTo pacnpesesieHue IPUMEHUMO K IE€PEMEHHBIM, KOTOPbIE MOTYT OBITh NIPEICTABJICHBI
cMmecsimu [lyaccona ramMa-pacipe/ielieHuil; pacupeeSieHie CINTAeTCs "CMEIIAHHBIM" B TOM OTHOIIICHUY, YTO
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COYeTaeT B ceOe CBONCTBA HEMPEPBIBHBIX paclpeesieHut (IPUHUMAET HEOTPULATEJIbHBIC NEHCTBUTEIIbHbIC
3HAYCHMS) M TUCKPETHBIX pacHpeesieHnil (C MOJIOKUTEIbHON BEpOSTHOCTHON Mepoit 11t ogHOro 3HaueHus 0).
3aBucuMas nepeMeHHas JOJDKHA ObITh YUCJIOBOM, C HEOTPUIIATEJIbHBIMY 3HAUYCHUSIMH TaHHBIX. ECiM 3HaueHue
JIAHHBIX MEHbIIIE HYJIS WM IPOMYIIEHO, COOTBETCTBYIOIIEE eMy HAOIIOAEHUE B AHAJIN3E HE MCIOJIb3YeTC .
OduKcHpOBaHHOE 3HAYEHHE MapaMeTpa pacupeaeseHust TBUIU MOXKET ObITh JIFOOBIM YUCIOM OOJIbIIIE €IUHUIBI U
MEHBIIIE IBYX.

IMomunomuaibHOe. DTO pacnpe/iesieHue MPUMEHUMO K TIEPEMEHHBIM, MPECTABIISIONINM MOPSIIKOBbII OTKITUK.
3aBucuMasi mepeMeHHast MOXKeT ObIThb YMCJIOBO UJIM TEKCTOBOM, U y Hee JIOJKHO OBbITh MO KpaiiHei mepe 1Ba
PA3JIMYHBIX 1ONYCTUMBIX 3HAYEHUS JaHHbIX.

OyHKIMA CBSA3H.

Casi3pIBaroniast GyHKIHsSI CITy>KUT JJIsI IpeoOpa30BaHusl 3aBUCUMBIX EPEMEHHBIX JIJIsl pacueTa Mojieiu. [1oCTymHbI
crieTyromye (QyHKITHN:

To:xkaecTBo. f{x)=x. 3aBUCHMas IEPEMECHHASI HE TPE0OPa3yeTCs. DTy CBA3h MOXKHO MCIOJIB30BAThH C JTFOOBIM
pacnpeesicHAEM.

Jonomnutensnsiii Jorapugm-itorapudm. f(x)=log(—log(1—x)). [Ipumensiercs ToJIbKO ¢ OGMHOMHAILHBIM
pacipeesieHIeM.

Kymyasturaoe Komm. f{x) = tan(rt (x — 0.5)); npuMeHsieTcs1 K KyMYJIITUBHOI BEPOSITHOCTU KX /01 KaTeropuu
OoTKJIKA. [IpuMeHseTcs TOJIBKO C MOJIMHOMUAJIBHBIM PACHPEIeICHIEM.

KymyasituBHoe Jonosnsioiee Jor-jor. f{x)=In(-In(1—x)); npuMeHseTCcS K KyMyJISITHBHON BEPOSTHOCTH KaK 1011
KaTeropuu oTkymka. [IpuMeHsIeTCs! TOJIBKO € MOJIMHOMUAJILHBIM PACIPE/ICTICHIEM.

KymyastuBroe jgorut. f{x)=In(x / (1-x)); npuMeHsIeTCS K KYMYJIITUBHOM BEPOSITHOCTU KaXIOU KATErOpUI
OTKJIMKA. [IpUMEHSIETCS TOJIBKO C MOJMHOMHUAJIBHBIM PACIPE/IEICHUEM.

KymyastuBHoe oTpunartesbhoe Jjor-jor. f{x)=—In(—In(x)); npuMeHsieTcsi K KyMyJISITUBHO BEPOSTHOCTH KaXKA0H
KaTeropuy OTKJIMKA. [IpruMeHsieTCsl TOJIBKO € MTOJIMHOMUAJILHBIM PACIIPE/IC/ICHUEM.

Kymy.asTusaoe npodur. f{x)=04""(x); mpuMeHseTcs kK KyMyJIATHBHOI BEPOATHOCTH KakI0i KATErOPHH OTKJIMKA, T/
¢! - KyMynaTHBHAS QYHKIMS OGPATHOTO CTAHAAPTHOTO HOPMAJILHOTO pacipeesienns. [IpuMeHsIeTCs TOIbKO ¢
MOJIMHOMUAJIBHBIM PACIPEIeICHIEM.

Jlorapugmuyeckas. f{x)=log(x). DTy CBI3b MOXHO HCIOJIb30BATH C JFOOBIM PACIPEICIICHIEM.
Jonommsromee Jior. f{x)=log(1—x). [IpumeHsIeTCsS TOIBKO ¢ OMHOMHABHBIM pacipe/ieIeHIEeM.
Jlornr. f{x)=log(x / (1—x)). [IpumMeHsieTCs TOJIBLKO C OUHOMUAIBHBIM PACIPEICTICHUCM.

OTpunatebHOe GHHOMHUAILHOE pacnpeesenne. f(x)=log(x / (x+k™")); e k - BcnoMoraTeLHBII TapaMeTp
OTPUIATEILHOTO OMHOMHUAJILHOTO pacipe/iesieHus. [IpuMeHsieTcs TOJIbKO C OTPUIATEIbHBIM OMHOMHUAIbHBIM
pacrpe/ieJieHueM.

Otpunatenbnslii Log-log. f(x)=—log(—log(x)). [IpumeHsIeTCS TOIBKO ¢ OMHOMHUAILHBIM PACIIPE/ICICHIEM.
Crenennoe. f{x)=[(x/(1-x))*~1]/e, ecu o # 0. f{x)=log(x), ecim 0=0. ¢ - 06sA3aTENbHAS ClIENUPUKAINS YKUCIIA,
KOTOPOE JTOJDKHO ObITh IeHCTBUTEIBHBIM YUCIOM. [IpUMEHSIETCS TOJIBKO ¢ OUHOMHUAJILHBIM PACHpPE/ICICHIEM.

Ipo6ur. f{x)=0""(x), rae o' - kyMynsaTHBHAS QYHKIMS OGPATHOrO CTAHAAPTHOTO HOPMAJILHOTO PACIIPE/IeIICHNMSL.
ITpuMeHseTcs TOJIbKO ¢ OUHOMUAIBLHBIM PACIPE/IETICHUEM.

Crenennast. f{x)=x % ecim « # 0. f{x)=log(x), ecxm 0=0. o - 06s3aTEBLHAS ClIEUUPUKALMS YUCIIA, KOTOPOE AOJDKHO
OBITh AEHCTBUTEIILHBIM YHCIIOM. DTY CBSI3b MOXHO UCIOJIb30BAThH C JIFOOBIM PACIPE/ICIICHUEM.

AHaJI3 Ba)KHOCTH He3aBHCHMBIX NepeMeHHbIX. Y IPABJISIONINE 3JIEMEHTHI B 3TOI IpyIIe MO3BOJIAIOT 3a1aTh
3HAYCHMSI MapaMeTPOB, KOTa BEIOPAHBI ONIIUU HEKOTOPOT'O PACHPEICIICHHUS.

IMapamerp /151 OTPHIATEILHOr0 GHHOMHAJILHOTO pacnpeaesieHust. [1J1si OTpUIATEIbHOTO OUHOMHUAILHOTO
pacmpe/iesieHusI BBIOEPHUTE OMIIMIO 33 JaHUST 3HAYCHHUS - 3aaTh CAMOCTOSTEILHO HJTH TI03BOJIUTH CHCTEME
[PEIOCTABUTH OIICHOYHOE 3HAYCHHE.

IMapametp aus TBuan. [t pactipenesienust TBuau 3aaaiite Ui pUKCHpOBaHHOTO 3HAUeHUs yucio ot 1,0 go 2,0.

Ouemca napamMertpa. JJIeMEHTEI yopaBJICHUS B 3TOM TPYIIIC NO3BOJIAIOT ONPEACIIUTL METO/bI OLICHOK U 3a1aTh
Ha4vaJIbHBIC 3HAYCHUA OJI OLICHOK IMapaMETPOB.
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— Metoa. MoxHO BBIOpAaTh METO/T OIIEHOK MapaMeTpoB. Beibepute meTon Herotona-Padcona, metom ckopuHra
Oumepa b0 THOPUAHBIN METOI, TPH KOTOPOM CHAvaJIa BBINOJIHIIOTCA UTepalnu ckopuHra duiepa, 3atem
MPOUCXOIUT Mepekrouenre Ha Metosl HetoTona-Pagcona. Ecnu cxonumocTs OyeT nojyueHa Ha ¢ase
ckopurra duinepa ruOpUIHOrO METO/A 10 JOCTHKECHUSI MaKCUMAaJIbHOTO YKciia utepanuit duiiepa,
aJITOPUTM miepeiieT kK MeToay Herotona-Padcona.

— Metoa MaciTaGHbIX K03 GuuHeHTOB. MOXHO BEIOpPATh METOJ] OLICHKH MACIITaOHBIX K03 dumeHToB. Metos
MaKCUMAaJIbHOTO MPaBJAONO00MSI COBMECTHO OIIEHUBAET MACIITAOHBIN KO PUIMEHT ¢ apdekTamMu MoIeu;
YUTHUTE, YTO €CJIM y OTKJIMKA OTPHUIATEIbHOE OMHOMUAJILHOE pacipeesieHue, pacnpeaeienue [Tyaccona nmm
OGMHOMMHAJILHOE paclpejesieHue, 3Ta onmus HegonyctumMa. Onuuu OTKJIOHeHUd U Xu-kBaapaTa [Tupcona
OIICHMBAIOT MACIITAOHBII KA (HUIMEHT, NCXO/Is U3 3HAYCHUS ITUX CTATUCTHK. [lpyroil BapuaHT - 3a/1aTh
(buKCHpOBaHHOE 3HAYCHHME MACIITAOHOTO KO3 hUImeHTa.

* Marpuua xoapuanuii. OCHOBaHHBIN Ha MOJIEJIM OLIEHIIMK - 9TO 0600IIeHHas oOpaTHas MmaTpuna [ecce ¢
00paTHBIM 3HAKOM. POOACTHBIN OLICHITUK (€r0 HA3bIBAFOT TAKXKE OLCHIIUKOM XyOepa, YaiiTa uii caHaBuYa) -
3TO "UCHpaBJICHHBIN" HA OCHOBE MO/IEJI OIEHIIUK, TPEACTABJISIONINNA COTJIACOBAHHYIO OIICHKY KOBapHUaIluH, JaKe
KOTJa crenuuKanys Jucuepcu u GYHKIUI CBSI3K 3a/JaHa HEBEPHO.

Wrepamuu. DTy ONIMK TO3BOJISIFOT BAM YIIPABJISITH HAPAMETPAMH JUJISL CXOIMMOCTH MOJIeNHU. [JOOTHUTEIbHYIO
nH(OPMAIIIIO CMOTpHUTE B paszese [‘Mtepaiiy 06G06IIEHHbIX THHEHHBIX MOIETICH"]

BbIBOA. DTH onImu MO3BOJISIIOT 3aTPeOOBATH AOMOJHUTEILHBIE CTATUCTHYECKHE JAHHBIE, KOTOPbIE OyAYT MOKa3aHbI
B PACIIUPEHHOM BBIBOJE CJIENKA MOJIEJIN, TOCTPOSHHOM Y3JIOM. JIOTOJHUTEIHbHYIO HHPOPMAIIMIO CMOTPUTE B
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pasnede [‘PaciumpenHslii BbIBOJ /U1 000011IEHHBIX JIMHEHHBIX MOJIeJIel” Ha CTP. 201]

Jlonyck 17151 BBIPO:KI€HHOCTH. BrIposkIeHHBIC (MM HEOOpaTUMBbIEC) MATPHUIILI COIEPIKAT JIMHEWHO 3aBUCHMBIC
CTOJIONBI, KOTOPBIE MOTYT BBI3BATh CEPhE3HBIC OMTNOKH aJITOPUTMA OICHKH. [{ake MOYTH BBIPOKICHHBIE MaT PHIIBI
MOTYT IPHUBECTH K HEYAOBJIETBOPUTEILHBIM Pe3yIbTaTaM, HOITOMY Ipoleaypa OymeT o0padaTsiBaTh MaTpPHILY,
OTIpeICTTTENIb KOTOPOI MEHBIIIE TOMYCKa BEIPOKACHHOCTH. 3aJaliTe MOJIOKHUTEIbHOE 3HAUCHNE.

UTepauun 0606LLEeHHbIX MMHENHbIX Moaene

1 onleHKH 0000IEHHOM JIMHEHHOM MO/Ie I MOKHO 3aJaTh HapaMeTPhl CXOAUMOCTH.

Urepammm. J{ocTymHBI CIIeAyIOIINE TAPAMETPBI:

*  MakcumyM HTepanmii. MakcuMaIbHOE YMCIIO UTepanuii, KOTOpoe OYJAeT BBIIOJHATH AJITOPUTM. 3afaiiTe
HEOTPULATEIBHOE LIETI0E YUCIIO.

*  MakcumyM JejieHuii mara Ha 2. /it ka0 utepanuy pa3Mep Imara yMeHnbiaetcs ¢ koagdumuentom 0,5, moka
BO3pacTaet JiorapupM OTHOIICHUS IPABIONOA00US UJIA JOCTUTHYTO MaKCUMAaJIbHOE KOJIMYECTBO IPOOIeHN
miara. 3ajaiire nesoe noJIOKUTEIbHOE YHUCIIO.

* IIpoBepuTh pa3aesieHne TOYeK JAHHBIX. Eci BEIOpaHa 9Ta ONIHS, aJITOPUTM BHITIOJTHSIET MPOBEPKH,
obecreunBaroIye YHIKaJIbHOCTh 3HAUCHUH OLCHOK MapaMeTpoB. Paszmesienne nMeeT MecTo, ecil yKa3aHHAS
MpoLeaypa MOKET CTEHEPHPOBATH MOEIIb, TPABIJILHO KJIACCH(PHUIUPYIONIYIO KaX/10e HaOIroieHNe. DTa ONIns
JIOCTYIHA JIJII ONHOMHUAJIHHBIX OTKJIMKOB C JBOMYHBIM (HOPMATOM .

Kpurepnn cxomumocTti. J{OCTYIHBI ClleAyIOIIe TapaMeTphl

*  CxogumocTtb napamerpoB. Eciii BbIOpaHa 9Ta ONIMsI, aJITOPUTM OCTAHABIIMBAETCS ITOCIIE UTEPALNHU, B KOTOPOIi
A0COJTFOTHOE MJIM OTHOCUTEIbHOE U3MEHEHHUE B OIIEHKAX MapaMeTPOB CTAHOBHUTCS MEHBIIIE YKA3aHHOTO 3HAYCHUS
(OHO AOJIKHO OBITH MOJIOKHUTEILHBIM).

*  Cxomumocts Log-npaBronono6usi. Ecim BeIOpaHa 3Ta onmus, aITOPATM OCTaHABIMBACTCS MOCTIC UTEPAIINH, TC
a0COJTFOTHOE MJIM OTHOCHUTEJIbHOE N3MEHEHNE B (PYHKIIMU JIOTApU(PMHUIECKOTO MPABIOTIOI00MST CTAHOBUTCS
MEHbIIIe YKa3aHHOTO 3HAUYEHUs (OHO JJOJDKHO OBITH MOJIOKUTEIILHBIM).

M CXOZ[l/lMOCTb TI'eccuana. Z[J'Iﬂ CH€L[I/I(1)I/IK3LII/II/I Ao0comroTHast npeanoJiaracTes CXoauMocCThb, €CJIIM CTATUCTHUKA HA
OCHOBEC CXOAUMOCTHU IreCCuaHa CTaJia MCHBIIC 3a/TaHHOT'O IMOJIOKHUTCIIBHOI'O 3HAYUYCHU . H.HS{ CHCL[I/I(bI/IKaL[I/II/I
OTHOCHUTEJIbHAS nmpeanojaracTcsa CXoauMoOCTh, €CJIM YKa3aHHasd CTATUCTUKA CTaJla MCHBIIC IIPOU3BCIACHUA
3aJaHHOT O IIOJIOXKUTECJIbHOT'O 3HAYCHUS HA a0COJIFOTHOE 3HAYCHUE HOFapI/I(bMI/I‘{eCKOFO HpaBHOHOI{O6I/IH.
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PacluupeHHbIi BbiBoA ANA 0000LLEeHHbIX IMHENHbIX Moaenei

BLI6CpI/ITe JOTIOJIHAUTECIIbHBIC BBIXOAHBIC JaHHBIE, KOTOPBIC Bbl XOTUTE UCIIOJIb30BATH B PACIIMPEHHOM BBIBO/JIC
crienika 006001IeHHOM TMHeHO! Moesnu. JJ1s mpocMOTpa paclIupeHHOTO BBIBO/IA MIEPEeHIUTe HA CJIEOK MOJIEIIN U
BEIGEpUTE BKIAAKY JlonomuTe ibHo. JIONOHUTEIbHYIO MHQOPMAIIMIO CMOTPUTE B paseie| Paciupennblii BLIBO

|CJ'I€HKOB 0000ILEHHBIX JIMHEHHBIX MOJEJIel” Ha CTP. 202I

L)

JlocTyreH CIIe YOI BBIBOT:

CgBoaka 00padoTKu HA0/MI0JeHHil. BEIBOUT YNCIIO U NPOLEHT HAOIIIOICHUH, BKIIFOYAEMBIX U UCKJIFOUAEMBbIX U3
aHaym3a 1 Tabsmisl KoppeanpoBaHHas CTPYKTypa JaHHBIX.

OnucaTesbHble CTATHCTHKH. BEIBOUT ONMucaTeIbHYIO CTATUCTHKY M CBOJIHYIO HH()OPMAIIUIO O 3aBUCUMON
IepeMeHHOH, KoBapuaTax u paxTopax.

Nudopmamms o Moesm. BerBoanTest nMst Habopa TaHHBIX, 3aBUCHMAasl HEPEMEHHAs! NI IEPEMEHHBIE COOBITHI 1
UCIIBITAHUH, IEPEMEHHAS CMEIICHNS], IEPEMEHHBIC B3BEILICHHOTO 3HAYEHMSI, PACIPE/ICIICHAE BEPOATHOCTEH 1
(yHKIUS CBSI3M.

CraTHCTHKH corJiacusi. BBIBOANTCS! OTKIJIOHEHNE U MacIITAOMPOBAaHHOE OTKJIOHEHHE, XU-kBaapat [Iupcona n
MacmITabnpoBaHHBIN XU-KBaApaT [IupcoHa, TorapudmMmuieckoe mpasIonogoome, HGOPMAIMOHHbIA KPpUTEpHit
Axanke (AIC), ckoppeKTUPOBAHHBIN MH()OpMANMOHHBIN KpuTepuit Akanke koneuHoi Beioopku (AICC),
GattecoBckmii mHGOpMarmonHbIit kKpuTepuit (BIC) n corimacoBanHbIi HHGOPMAIIMOHHBINA KPUTEpUit AKanke
(CAIC).

Hro:xamme cTATHCTHKH /11 MOJIeJH. BBIBOISITCS KpUTEPHHU MOATOHKU MO/JIEJIN, BKJIFOUYAS! CTATUCTHUKY
[IPABIONOA00US [IJIs1 YHUBEPCATIBHOTO KPUTEPUSI MOATOHKU MOJIEJIN M CTATUCTUKY /111 KOHTpacToB Tumna [ wim 11
JUTSE KaXa0ro 2 dexTa.

Ouenkn napamMeTposB. BBIBO,H?ITCH OLCHKHU MapaME€TpPOB U COOTBECTCTBYIOIIIUC UM CTATUCTUKU KPUTCPUECB U
JOBCPUTCIIbHBIC UHTCPBAJIBI. ITomumo HeO6pa6OTaHHLIX OLCHOK IMapaME€TpOB, MOXHO BbIBECTH UX OKCIIOHCHTY.

Konapnaunoxmaﬂ MaTpHula AJisl ONCHKH nmapamerpa. BI)IBO,Z[I/ITCSI KOoBapualMOHHAd MaTpulla OLICHEHHBIX
napaMeTpoB.

Koppesinonnasi MaTpHIA /115l OLEHKH napamMeTpa. BEIBOAUTCS KOPPETSINOHHASI MATPHIIA OIICHEHHBIX
apameTpoB.

Martpubl K03 dumuentoB kKouTpacToB (L). BeiBoasTcs k03¢ GUIIUEHTH KOHTPACTOB I 3PPEKTOB MO
YMOJTYAHUIO U JJIs1 OTICHEHHBIX MapTrUHAJILHBIX CPeTHUX (ec/ii OHM 3aTpeOoBaHbl Ha BKIagke OM-cpennue).

OO0mme GpyHKUUH, TOMYCKAIOIIHE OUEHKY. BbIBOIATCS MATPHUIIBI Il TEHEPUPOBAHUS MATPUIL KOIDDUIIUEHTOB
koHTpacToB (L).

I/ICTOI)l/lSl nTepaunii. Ha OKpaH BbBIBOAUTCA XPOHOJIOT U I/ITepalII/IfI JJI OCHOK NapaMETpOB U JIOFapI/I(l)MI/I‘IeCKOFO
HpaBHOHO,Z[O6I/IH IUIFOC HA II€YaTh BBIBOAUTCA IMOCJICAHAA OLICHKA BEKTOP-IpaJuCHTAa U MaTPULbI T'ecce. B Ta6J'II/IIIC
XPOHOJIOTUHA I/ITepaHI/Iﬁ BBIBOJATCA OLUCHKU IMapaMETPOB AJIA KaAXKIBIX 71 I/ITepaIII/Iﬁ, HavyuHas ¢ 0_'7l uTcpanuu
(Ha‘{aJ'ILHLIG OI.[GHKI/I), € n - 3HAYCHUEC MHTCPBAJa ICYaTH. Ecm 3ane60BaHa XPOHOJIOT U I/ITCpaHI/IfI, Ha 5KpaH
BCEraa BbIBOAUTCS NOCJICAHAS UTCpAllnsA, HC3aABUCUMO OT 7.

Kpurepuii Muo:xureJei Jlarpamxa. BoIBoAUT cTATUCTUKY KPUTEPHST MHOXUTEN e Jlarpanka 111 OUeHKU
BaJITHOCTH MAacIITaOHOTO KO3 (GUIIEHTA, BBIYUCISIEMOTO C UCIIOJIH30BAHAEM XU-KBAIPAT OTKIIOHCHWI MJTH
[Mupcona nim 3aaBaeMOro KOHKPETHBIM YHCIIOM ISl pacpeieSIeHA - HOpMaJIbHOTO, TaMMa U OOpaTHOTO
TayccoBoro. 1 oTpHIaTeIbHOTO OMHOMHAIBHOTO PACIIPE/ICIICHUS IPOBEPSICTCS JOTOTHATEIIEHBIN
(bPMKCHPOBAHHBIN MTapaMeTp.

ddexTs Moae M. JJOCTYIHBI CIICAYIONINE TaPAMETPHI:

Tun anamuza. 3agaitte Tun anaimsa 11t 00padoTku. AHaMM3 THIA | OOBIMHO MpHEMIIEM [JIsl NCTIOJIb30BAHNUS TIPH
HAJIMYMU TPEABAPUTEIbHBIX IPUYUH YHOPSAOYCHNS IPEINKTOPOB B MOJIENN, TOr1a Kak aHasms tuna Il 6ostee
oOiienpuMeHnM. BeruucisieTcs craTucTuYeckuit kputepuit Baabaa nim oTHOIIEHHS TPAaBIONOA00MS HA OCHOBE
BbIOOpA B rpynne CTaTUCTHKA XU-KBaIparT.

JloBepuTebHbIE HHTEPBAJIBI. 3a1aliTe JOBEPUTEILHBINA YpoBeHDb O0bIe 50 1 MeHbie 100. MaTEepBasbl Babaa
OCHOBAHBI Ha JIONYIIICHAH, YTO y MapaMeTPOB aCHMITOTHYECKOE HOPMAJIbHOE paclpe/iesieHIe; MHTePBaJIbl
MPOPUILHOTO MPaBIoNoa00us 60JIee TOUYHBI, HO MOTYT OBIThH 00JIee 3aTPATHBI 11O BEIYUCIICHUSIM. Y POBEHD
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JIOTIyCKa 111 MHTEPBAJIOB IPO(MUIHLHOTO IPaBIONOA00NS UCIIOIB3YETCs B KAUeCTBE KPUTEPHEB JJIs1 OCTAHOBKA
UTEPALMOHHOTO AJITOPUTMA, BRIYUCIISIFOIIETO NHTEPBAJIBL.

*  @ynkuus Jorapu)Ma OTHOIIEHHs MPABIONOA00US. DTa OIS YIpaBisieT GOpMaTOM BRIBOIA (DYHKIIUT
JorapudMmyeckoro npasaononoous. [logHas GyHKINS COMEPKAT TONOJTHUTEIBHBIN YIeH, TOCTOSHHBIN
OTHOCUTEJIHHO OIIEHOK ITapaMeTpPOB, HA KOTOPHIE OH HAKAK HE BJIMSET, M B HEKOTOPBIX MPOTPAMMHBIX TPOIYKTOB
WCKJTIOUEH U3 BBIBOJIA.

CnenoK 06006LeHHON NMMHENHON Mmoaenu

Crenok 0600111eHHOH JTMHEHHOM MOAe I TPEICTABIISIET YPABHEHHUSI, OLIECHEHHBIE y3JI0M O000IICHHON JIMHEHHO
Mogte. OHH COZIepKaT BCIO COOPAHHYIO MOJIEITBIO HHPOPMAIIIIO, a TAKXKe HHPOPMAIIHIO O CTPYKTYPE U
MIPOU3BOAUTEIHLHOCTH MOJCIIN.

[Tpwm 3amycke MOTOKA, COEPIKAIIETO CICTOK 000OIIEHHON IMHEWHOI MO/IeIIH, y3eJT J0OABIIsIeT HOBBIE IOJIS,
COIEPKUMOE KOTOPBIX 3aBUCUT OT MPUPOIBI OIS HA3HAUCHHS:

* @uarooe noJie Ha3HA4YeHus. [[00aBIIACT MO, COIEPKAIINE TPEACKA3aHHYIO KATETOPUIO U CBSI3aHHYFO
BEPOSITHOCTD, a4 TAKXKE BEPOSTHOCTH JJIS KaXKI0i KaTeropun. VIMeHa nepBhIX ABYX MOJIEH MOTyYarOTCSI U3 UMEHI
BBIXO/THOT'O TOJIsl, KOTOPOE Mpe/ICKa3bIBaeTcs, ¢ J00aBieHueM npedukca $G- 1151 mpecKa3aHHOM KATeropuu 1
npedukca $GP- 1715 CBA3aHHOM BeposiTHOCTH. Hanmpumep, ecit UMsi BBIXOAHOTO 110JIsI default, HOBbIE OIS Oy Iy T
HasbiBaThCs $G-default u $GP-default. Vimena cieayromux ABYX MTOMOJHUTEIBLHBIX MOJIEH COCTOST U3 3HAYCHUIA
BBIXO/IHOTO NoJIs M Tpehukca $GP-. Hanpumep, ecim paspelieHHble 3HaueHust noJis default - ato /[{a n Her,
HOBBIE IOJIs1 Oy 1yT Ha3biBaThest SGP-/{a u $GP-Her.

* KoJumniecTBennoe noJjie HazHauenus. J{00aBIISFOTCS TOJIA, COACPIXKAIINE TPEICKA3aHHOE CPEeTHEE U
CpeTHEKBAIPATUYHYIO OIIHOKY.

* KosmiecTBeHHOE M0JI€ HA3HAYEHHS], Pe/ICTABJISIONIEEe KOJIMYECTBO COObITHII B psiTy HCHbITaHMiA. [{o6aBisitoTCst
TOJIsI, COJIEpIKAIIe IPEICKa3aHHOE CPeIHEe U CPpeTHEKBAIPATUIHYIO OIITHOKY.

* IlopsiakoBoe noJie Ha3Havenus. [{00aBIISIIOTCS MOJIsI, COAEPKALIUE MTPEACKA3aHHYIO KATETOPHUIO U CBA3AHHYIO
BEPOSITHOCTD [IJIS1 KAXIOT0 3HAUCHHUS YIIOPSIOYEHHOr0 Habopa. MiMeHa 3TuX moJieil moJIy4aroTcs U3 3HAYCHUS
MIpeICKa3bIBAEMOT0 YIIOPSIOYCHHOTO Habopa ¢ nmpedukcom $G- It mpeicka3aHHOM KATETOPHUH U € IPePUKCOM
3GP- nns cBS3aHHON BEpOSTHOCTH.

I'enepupoBanue y3iaa ®uiabtp. Menro ['eHepupoBaTh MO3BOJISIET BAM CO3/1aBaTh HOBBIH y3ea1 OuibTp 115 nepeauu
BXO/IHBIX ITOJIef HA OCHOBE PE3yJIbTATOB MOJICIH.

BaxxnocTb IpeauKTOpa

JlnarpaMma, 0603HAYAIOMAS OTHOCHTEIBHYIO BAKHOCTh KAXK/I0T0 IPEIAKTOPA B OLCHUBAEMOMN MOJIEIIH, MOKET
OBITh IOMOJHATEIIBHO TAKKE OKA3aHA Ha BKJIagKke Mosesb. OGBIYHO BaM MOTPeOYeTCS HANPABUTh YCHIIHS 110
MO/ICJMPOBAHMIO HA PACCMOTPEHHIE HAMGOJIee BAKHBIX IIPEIMKTOPOB, OTOPACHIBAS MM HTHOPUPYSI CAMBIC HE
BakHble. O6pAaTHTE BHUMAHNE HA TO, YTO 3TA AHATPAMMA IOCTYIIHA TOJILKO B TOM CJIy4ae, €CJIH Iepejt
reHepUPOBAHMEM MOJIEIIH Ha BKJIAJKe AHAIN3 BBIOPAHA OMIHs BLIMHC/IATH BAKHOCTH NPEHKTOPOB.
JIonoTHUTELHYI0 HHGOPMAIIIIO CMOTpHTE B pasaese| BakuocTs npeankTopa” Ha cTp. 43|

PacLumpeHHbI BbIBOJ CNENKOB 0000LLEeHHbIX IMHENHbIX Mogenei

PacmmpeHHbIii BBIBOJI 171 0000IIEHHO JIMHEHHOW MOACJI IPEIOCTABISET MOAPOOHYIO HH(POPMAIIHIO 00
OLleHI/IBaeMOfI MOJCJIN U €€ IPOU3BOAUTCIIbHOCTH. Bospmas yactb Conepmameﬁw{ B paClIMpPpCHHOM BBIBOIC
I/IH(I)OpMaLlI/II/I TEXHUYCCKAs1, U Tpe6yeTC§I I‘JTy6OKO€ 3HAHUEC 3TOI'0 TUIlA aHaJIMU3a, YTOOBI OpaBUJIbHO
MHTEPIPETUPOBATH 3TOT BBIBOJI. JIOTOJTHUTEIHbHYIO HHOOPMALINIO CMOTPHUTE B pasjesie |“PaCLHI/IpeHHLH7I BBIBOJI J1J15]
|0606H_ICHHBIX JIMHEHHBIX MOJEJIel” Ha CTP. 201|.

MapameTpbl cnenkoB 0006LLEHHbIX IMHEHbIX Mogenei

Ha BKJIaJIKE HapaMeTpH CJICIIKa O606HI€HHOI71 JIMHEHHOM MOJCJIM MOXKHO IOJIYIYUTb OHCHKU CKJIOHHOCTHU IIPpU
CKOPHUHI'€ MOJCJIH, 4 TAKXC CITCHCPHUPOBATDH IIPHU 9TOM SQL DTta BKJIaJKa JOCTYIIHA TOJIbKO OJIsA MO,E[GJ'ISfI (&
(I)J'IaI‘OBbIMI/I IIOJISIMHM HA3HAYCHUA U TOJIBKO IIOCJIE TOI'O, KaK CJIICIIOK MOACJIN ,I[O6aBJI€H B IIOTOK.

202 Vam mozesposanust IBM SPSS Modeler 17



BbI4HCIHTB NPOCTHIE OHEHKH CKJIOHHOCTH. [11s1 MO/JIesieii ¢ (hi1aroBbIM MOJIeM Ha3HauYeHHs (KOTOPOE BO3BPAILAET
npenckasanne a nmm Het) MoXHO 3aTpebOBaTh OIIEHKY CKJIOHHOCTH, KOTOpasi 0003HavYaeT MpaBAaomno00ue
MIPaBUJIbHOTO BBIXOJHOT'O 3HAYCHU S, 3aJAHHOT'O JJIA IMMOJIA HA3HAYCHM . 3TO JOTIOJIHCHUE K APYTUM MPECACKA3aHHBIM
U IOBEPUTEJILHBIM 3HAYCHUSIM, KOTOPBIC MOKHO CTCHEPUPOBATH MIPU CKOPHHTE.

BbrncauTh CKOPPEKTHPOBAHHBIE OIEHKH CKJIOHHOCTH. [1pOCTHIC OIICHKH CKJIOHHOCTU OCHOBBIBAFOTCS TOJILKO Ha
JTAHHBIX O0YYEHUS ¥ MOTYT BBITJIICTh YPe3MEPHO ONTHMUCTAICCKIMH H3-3a TCHICHIINA MHOTUX MO/IeIeit
Ype3MEPHO TOYHO MOATOHSTH 3TH JaHHBIC O MOJ1eIb. KOppeKTHpoBKa CKJIOHHOCTE! HAalpaBJIeHa Ha
KOMITEHCAIINIO 3TOTO 3(hexTa myTeM NpOBEepPKH BBHITOTHEHHSI MOJIEIIH HA MCIBITATEIbHOM U IIPOBEPOTHOM
paszaenax. [17s oToit oy TpedyeTcs, YTOOBI IoJie pa3AesieHns ObLIIO OMPEIeIeHO B IOTOKE M CKOPPEKTHPOBAHHBIC
OIEHKH CKJIOHHOCTH OBLIIM BKJIFOUEHBI HA Y3J1€ MOJICJIMPOBAHNUS 10 TEHEPUPOBAHUS MOJICIIH.

IenepupoBath SQL 1u1s 310i Mogem Korga ucnosb3yroTes JaHHbIE, XpaHsIyecs B 0a3e naHubIX, Ko SQL MoxHO
nepeaaBaTb oOpaTHO B 6a3y JAHHBIX JJIs1 BBINOJHEHUS], YTO OOECNEUUBAET BLICOKYIO IPOU3BOAUTEILHOCT MHOTUX
omepanui.

BriOepute oHy U3 CIIEIYIOIINX OMIUI U yKa3aHUs, KaK BHIIOJHACTCS TeHepupoBanue SQL.

* Ilo ymom4annio: BeIMoTHATH OLEHKY HPH MOMOIIH A/1aNTePa CKOPHHTA CepBepa, €CJIM OH YCTAHOBJIEH; B MPOTHBHOM
ciay4ae - B mpouecce. [1pu coenuueHnn ¢ 0a30it TaHHBIX C YyCTAHOBJICHHBIM a/IallTEPOM CKOpPHUHTa TeHepupyeT SQL
[P OMOIIIX 3TOTO aJIalTepa M CBI3aHHBIX (DYHKIUIL, 3aJaHHBIX MoJib3oBaTeseM (user defined functions - UDF), n
OIIEHMBAET Ballly MOJIeJib B Oa3e JanHbIX. Korma agantep CKOpUHra HeJIOCTYIIEH, 3Ta OIIHSI BBINOJIHSIET BHIOOPKY
BaIllMX JTaHHBIX U3 0a3bl MAHHBIX Ha3al U ux ckopuHr B SPSS Modeler.

e Cxopunr BHe 6a3b1 JanubIX Eciiu BeIOpaHa 3Ta omnius, BHIIOJIHSIETCS BEIOOPKA BAIIMX JJAHHBIX U3 0a3bl TAHHBIX
Ha3aja u ux ckopusr B SPSS Modeler.

CeojAKa cnenkoB 0606LLeHHBbIX NMUHENHBIX Mogenen

Ha Bxiagxe CBozxa AJIs cienka 0O600IIeHHON JIMHEITHON! MOAEN BBIBOAATCS MOJIS M TAPAMETPbI, UCTIOJIb30BAHHBIC
JUTSI TEHEpUPOBaHUS MOjies. KpoMe 3TOro, ecii BbI 3aIyCKaId y3ei AHAJIN3, IPUCOSAUHEHHBIA K 3TOMY Y31y
MO/JIeIMPOBAHUS, UH(POPMALUS 3TOTO aHAIM3a TakKe OyJIeT BBIBOJUTCS B JAHHOM pa3zjese. 3a oouei

~99

nH(popMaIueii o 6paysepy Mojeeit o6paTutech k pasesny [ TIpocMoTp cienkos Mozesei” Ha cTp. 42|

0606U.I.EHHbIe JINHEeNHbIe CMeLlaHHble moaenu

Y3zen GLMM

DTOT y3eJI CIIYXKUT JJIs1 CO3/TaHns 0OO0OIICHHOM CMeITaHHO# JImHelHo# Motem (generalized linear mixed model,
GLMM).

0606|.|.|.6HHble JINHEeNHble CMeLUaHHble Mmoaenu

O06001IeHHBIC JIMHEITHBIE CMEITaHHbIe MO 0000IIat0T JIMHEHHBIE MOJEIN TAKUM 00pa3oM, UTo:
e lleneBas mepeMeHHas JIMHEHHO CBsI3aHa ¢ (paKTOPaAMU U KOBapUATAMU MOCPEJICTBOM 3aJaHHOM (D)YHKIIUH CBSI3H.
* PacnpenesneHnue 1esieBoil NEpeMEHHON MOXKET OTJIMYATHCS OT HOPMAaJIbHOTO.

* HaOroneHus MOTYT OBITH CKOPPEJIMPOBAHEI.

OO00061IeHHBIE JIMHEITHBIE CMEITaHHbIE MOJIEITN BKJIFOUAIOT IMUPOKUN HAOOP MO/Iesieid, HaunHas OT MPOCTOM
JIMHEHHON’ perpeccun n KoHvas CJIOXHBIMU MHOTOYPOBHEBBIMU MOJCIIAMU IJIA HE HOPMAJIBHO PACIIPEICIICHHBIX
JAaHHBIX C IOBTOPHBIMU U3MEPCHUAMMU.

ITpumepsi. PaitoHHBIN NIKOJBHBIN OTAEJI MOXET UCIOJIb30BATH O0OOIIEHHYIO JIMHEWHYIO CMEIIAHHYIO MO/JIENb,
4TOOBI OLIEHUTH BJIMSIHUE 9KCIIEPUMEHTAJILHOIO METO/1a IPENo/IaBaHusl Ha YCIeBAEMOCTDb 110 MaTEMATHUKE.
Vyarmmmecs U3 0JTHOTO KJIacca MOTYT OOHAPYKUBATH KOPPEJISIIUIO MO YCIEBAEMOCTH, TOCKOJIbKY 3aHUMAFOTCS Y
OJIHOT'O IpenoAaBaTelisl, IoKa3aTesu KJIACCOB OJIHOM IIKOJIbl TAKKE MOTYT KOPPEIUPOBATh, TOATOMY MbI MOKEM
BKJIFOUMTDb B MO/IeJIb CITy4aifHbIe 3(h(ekThl Ha ypOBHE IITKOJIB U KJIacca, OTPAKAFOIINE Pa3JIMYHbIC HCTOYHIKH
Bapranuy. [{omoTHUTEIbHY0 HHOOPMALINIO CMOTPUTE B pa3zeiie .
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B MenmumuHCKUX UCCIIeJOBAHUSX C TOMOIILIO 0000IIEHHOM JIMHEWHON CMEaHHO MO MOYKHO YCTAaHOBUTD,
Hammpumep, MOXKET JIU HOBBIN HpOTHBOCy)IOpO)KHLIﬁ npenapaTt CHU3UTDb YaCTOTY SHNUJICHTUYCCKUX ITPUTIATKOB.
IToBTOpHBbIE U3MEpPEHNS HA OJTHOM U TOM XKe MallueHTe OOBIYHO OOHAPYKUBAIOT BHICOKYIO MOJIOKUTEIbHYIO
KOPPEJISAIHIO, IO3TOMY B JAHHOM CJIy4ae MOIXOIUT CMeIIaHHasl MOJIEJIb CO CIydailHbIMu d¢dexkTamu. [Toe
Ha3HAYCHUS (YUCIIO MPUIAIKOB) IPUHUMACT IIeJIbIe MOJIOKUTEIIbHBIC 3HAYCHUS, IO3TOMY 3JIeCh MOXKHO
HCIIOJIb30BaTh 00OOIICHHYIO JIMHEHHYIO CMEIIaHHYEO MOJIEJIb ¢ pacupeaesicaneM [lyaccoHa u jtorapupMuIecKoit
3aBUCHMOCTHIO. JIOTTOTHATEIFHYIO HHPOPMAIIIIO CMOTPHTE B pa3ielie .

AIMIHACTPATOPHI CIIyKO MPpoBaiiIepoB KaOEILHOTO TEIEBUACHNUS, TEIICPOHNHN U YCIyT HHTEPHETa MOTYT
UCIIOJIH30BaTh OOOOIIEHHYO JIMHEHHYIO CMEIIIAHHYIO MOAEITB JJIs MTOJIyYeHUS JOTOJIHATEIbHON HHpOpMAIHT O
MOTEHIMAIBHBIX 3aKa3urkax. [[T0CKOJIbKY BO3MOXHBIE OTBETHI UMEIOT HOMUHAJIbHBIE YPOBHU U3MEPEHUS,
AHAJIMTUKU KOMIIAHUH UCIOJIb3YIOT OOOOIIEHHYIO CMEIIAHHYIO JIOTUT-MO/IEN b CO CIIY4aifHbIM CBOOOIHBIM YJIEHOM
JUTSL OTPAKEHUSI KOPPEJISIIUU MEXK/1y OTBETAMHU Ha BOMPOCHI O MOJIb30BAHUU YCIYTaMU Pa3HbIX TUIIOB (TEJIEBUICHUE,
TesiehOH, MHTEPHET) [IJI1 KOHKPETHOTO PECIIOHICHTA, 3aIIOJIHUBIIIETO OMPOCHBII JIHCT. JlOMOIHATEILHYIO
HHPOPMAIIUIO CMOTPHUTE B pa3elic .

Ha Bxmagke CTpyKTypa TaHHBIX MOKHO 3a/1aTh CTPYKTYPHBIC B3aHMOCBSI3U MEX/Ty 3aIACIMHA B HA0OpE TaHHBIX,
ecJ HaOJTFoIeHNs CKOppenpoBaHbl. Ecim 3anmcn B HaOope JaHHBIX MPEACTABIIIOT He3aBICUMBIE HAOJIFOICHAS,
HHUYETOo 3a/1aBaTh HA 3TOH BKJIAJKE HE TPeOyeTCs.

CyonexTbl. CoueTaHNe 3HAYCHNUH 3aJaHHBIX KaTerOpUaJIbHBIX MOJIeH TOJDKHA YHUKAJIBHBIM 00pa3oM ONpeessiTh
cyOBeKTHl B Habope nanHbIX. K npumepy, eTMHCTBEHHOTO 10JIs /D nayuenTa NOJKHO OBITH JOCTATOYHO JJIS
OIpe/IeJICHUsI CYOBEKTOB B OJHOU OOJILHUIIE, HO MOXET HOTpedoBaThes couetanue ID 6o.avruysr v ID nayuenta B
ciy4ae, ecu ID nanueHToB He SBJISIIOTCS YHUKAJIbHBIMU B paMKax Bcex 60sbHUL. [1pu BbIOOpE pexkrMa MOBTOPHBIX
MU3MEPEHUI ISl KaXK/10T0 CyOBbeKkTa (PUKCUPYIOTCSI HECKOJIbKO HAOJIIOICHNI, TIOATOMY KaXKAbIH CYOBEKT MOXKET
IIPACYTCTBOBATH B HECKOJIBKUX 3AIHCSAX OJHOI'0 HAOOpa TaHHBIX.

Cy0beKT - 9TO eJMHIIIA HAOIIOIEHNSI, KOTOPYIO MOKHO CUYMTAThH HE3aBUCUMOI OT Ipyrux cyobekToB. Hanmpumep,
PEIYIbTATHI UBMEPCHUA KPOBAHOTO JABJICHUA y ITAIIMCHTA B MCIUITUHCKOM HCCIJICJOBAHUN MOXKHO CUUTATh
HE3aBHCHUMBIMU OT TAKHUX )K€ MOoKa3aTeJel y Apyrux nanueHTon. OnpeaesuTh CyobeKThl ObIBAET OCOOCHHO BaXKHO,
Koraga aJist Cy6])eKTOB BBITIOJIHATOTCS NOBTOPHBIC UBMCPCHUSA, U MEXKIY OTUMU Ha6J’II—O,HeHl/lﬂMl/l HYXXHO
CMOJICIMPOBATh B3aUMOCBSI3b. Hanpumep, MOXHO OXUAATh, YTO MOKA3aHUS KPOBSHOTO JIaBJICHUS ISl OJHOTO
MAIUEeHTAa MIPH MOCIIeIOBATEIILHBIX MOCCIICHIUSIX Bpada OYAYT CKOPPEIUPOBAHBI MEXK Iy COOOM.

Bce moutst, ykazauubie kak CyObekThl Ha BKJa ke CTPYKTYpa JaHHBIX, UCIOJIB3YFOTCS JIJIS1 OIPe/Ie/IeHUs CyOBeKTOB
JUUTSL KOBAPUAIIMOHHOM CTPYKTYPbI OCTATKOB U COAEPKAT CIHHCOK BO3MOKHBIX MOJICH JIJIsl ONpe/iesieHnsl CyObeKTOB
7T KOBAPHMAIMOHHBIX CTPYKTYP CIIy4aifHBIX 2((eKToB B [I10Ke ciryuaitHbx 2ddexTon}

OJIM-noBTOpHBbIe H3MepeHHs. 3aJaHHbIe 37eCh MOJIS CIIyXXaT AJIs MACHTU()UKAINU TOBTOPHBIX HAOJIFOICHUI.
Hanpumep, onna nepemennast Hezgeaa moxeT o6o3HauaTh 10 Hees b HAOIIOIEHU B MEUIIMHCKOM HCCIIEIOBAHUH,
a Mecsaywn /{enb MOTYT UCIIOJIB30BATHCSI COBMECTHO ISl WACHTH(UKAIIMN €XKEHEBHBIX HAOJIFOJCHNI B TeUCHNUE
roja.

3agaTh rpynnbl KOBapHamuii ¢ NOMOIIbI0. 3aTaHHBIE 3/IeCh KATETOPHUIHHBIE TTOJIS ONIPEISIISFOT He3aBUCHMBbIe HAOOPEI
mapaMeTpoB KOBAPUAIINH MOBTOPSIONINXCS d(D(HEKTOB, MO OTHOMY IS KaXKIOH KaTer OPHH, OTIPeIeIIeMOi
MepeKPECTHO Kitaccuprkanuei moseit rpynmupoBKu. Y BCeX CYOBEKTOB - OJUH THI KOBAPHAIAH, Y CYOBEKTOB
BHYTPH OJIHOI KOBapHANIMOHHON TPYNIHUPOBKY 3HAUCHIS TAPAMETPOB COBIAIAOT.

Tun KoBapHALMOHHOI MaTPHIIBLI [I/151 IOBTOPHBIX H3MepeHHil. 3a1aeT KOBapHAIIMOHHYIO CTPYKTYPY [JI OCTATKOB.
JlocTynHbIe CTPYKTYPBI:

* ABtoperpeccus nepsoro nopsinka AR(1)

* ABTOperpeccuBHOe ckoJb3siee cpeaaee ARMA(L,1)
* CocraBzas cummetpus (CS)

e JlmaroHaJibHas

* MacmrabupoBaHHas eIUHUYHAS
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Tenmmnena
HectpyktypupoBaHHast

Kowmmnonents! gucnepcuu (VC)

Ha3nauenne: DTu mapaMeTphl ONPEACIIIOT IIEJICBYIO IEPEMEHHYIO, €¢ paclpeeSiCHAe U B3aNMOCBSI3H C
MIpeIUKTOpaMH Yepe3 (PYHKIHFO CBS3H.

Llean. LleneBas nepemenHast 0053aTebHA IJI BBOAA. Y Hee MOXKET OBITH JIF00as IIKajla M3MEPEeHU s, IIPUYeM IIIKaja
M3MEepeHHs [1eJIeBOM TEPEMEHHOM ONpeIesIfieT MOAXOASIIue JI Hee pacipeaesieHns U (QyHKIIUA CBSI3N.

Hcnosb30BaTh 4MC/I0 HCNBITAHMI B KayecTBe 3HaMeHaTe Isl. ECim 11eJ1eBbIM OTKIIMKOM SIBJISIETCSI KOJIMYECTBO
COOBITHH, BCTPEUAOIINXCS B HA0OPE UCTIBITAHNH, TT0JIe HA3HAYCHNUS COAEPKUT KOJIMIECTBO COOBITHIL, TPIYEM
MOXHO BBIOPATDH JOMOJIHUTEIIBHYIO IEPEMEHHYIO, COIEPIKAIIYIO KOJIMYECTBO NONBITOK. Hanpumep, mpu
UCIIBITAHHUSX HOBOT'O MECTHUIIN/Ia BHIOOPKH MYPaBhEB MOABEPraroTCs BO3ACUCTBUIO PA3IMYHBIX KOHIICHT paIiii
9TOTO NEeCTUIM/A, U JIJIS KaX10i BRIOOPKH (pUKCHpPyeTCs KOJMYECTBO MOTHOIINX MypaBheB, a TaKkxke ee 00beM. B
9TOM cJly4ae MoJie, COAEprKalllee YUCJIO HOTHOIINX MypPaBbeB, yKa3bIBaeTCsl KakK 110J1e Ha3HAYeHUs (COObITH), a
110JIE, COAEPIKAlIee YUCIIO MyPaBbeB B KaXk 10 BEIOOPKE, yKa3bIBaeTCs Kak MoJie ucnelTanuil. Ecimi yuciio
MYpaBbeB BO BCEX BEIOOPKAX OJUHAKOBO, YHCJIO UCIIBITAHUNA MOXHO 3a4aTh B BUAE NIOCTOSIHHON BEJIMYHHBI.

Ywucso ucnbITaHUH He JOJDKHO MPEBBIIATH YUCIA COOBITUHR A1 Kax 01 3anucu. COOBITHS JOJDKHBI
MIPEeACTABIIATL COOON HEOTPUIIATEILHBIE, & UCTILITAHUS - TIOJIOKUTEIILHBIE 1IeJIble YucIIa.

3anaTh onopuylo kaTeropuio. [lJ1s KaTeropraIbHON EJIeBOI IEPEMEHHOM MOKHO BBIOPATh OTIOPHYIO

KaTETOPHIO0. DTO MOXKET IOBJIMSATH HA HEKOTOPBIE XapaKTePUCTUKH BHIBOJA, HAPIMED, OIIEHKH MAPAMETPOB, HO
HE MOeT U3MEHHUTh MOATOHKY MoJies. Hampumep, eciu riesieBast nepeMeHHasi npuarMaet 3Hauerns 0, 1 u 2, To
10 YMOJIYAHUIO MPOIelypa CAeJIaeT MOCJIEAHIOI0 KATETOPHIO (C HAMBBICIIAM 3HAUYCHHUEM, TO €CTh 2), OOPHOH
kaTeropueil. B aToit cuTyanuu oneHky napaMeTpoB CJIeAyeT UHTEPIPETUPOBATH KaK OTHOCAIINECS K BEPOATHOCTH
xateropuii 0 u 1 7o orHowienuro x BeposiTHOCTU KaTeropuu 2. Eciu BbI 3a/1aJ11 IOJIb30BATEIbCKYIO KATETOPUIO U B
eJICBOIT IEpEMEHHOM OIpe/IeIeHbl METKH, OMIOPHYIO KATETOPUIO MOXKHO 3a/1aTh, BEIOPAB 3HAUCHHE B CIIICKE. DTO
MOXeT OBITh YI0OHO, ECJIU B IIPOIIECCe 3aIaHUsI MOJICJIN BBl 3a0BLITN KOJIUPOBKY KAKOTO-JINOO MOJISL.

Pacnipeesienne neieBoii nepeMeHHoOl 0 (PYHKIMs CBSI3H /ISl JIMHeiiHON Moesm. [1py 3aTaHHBIX 3HAYEHUSIX
NIPEIUKTOPOB, COTJIACHO JAHHON MOJIEJIN, PACIPEICIICHNE 3HAUCHUI [IEJIEBOM IEPEMEHHON, TOJDKHO
COOTBETCTBOBATD 3aJaHHOMY BHUJIY, & CAMU 3HAYCHUS JOJDKHBI OBITh CBSA3AHBI C IPEAUKTOPAMH 3aTaHHOM JIMHEHHOM
¢dynkuei cBs3u. Bocnosb3yiTech sipibIkaMy 151 HECKOJIBKUX OOIIMX MojiesIelt Wi BeIOepuTe mapamMeTp
ITosb30BaTelbCKHe, €CIT XOTUTE UCHOJIb30BATh OMPEEJICHHOE COUeTaHNe pacipeiesIeHus U (yHKIUH CBA3H,
KOTOPOI'O HET B CIUCKE SIPJIBIKOB.

Jluneitnast Mmoaesb. 3a1aeT HOpMAaJIbHOE pacIpe/iesIeHIe C TOX/IECTBEHHOH (DyHKIMEH CBA3HM U IPUMEHSIeTCH,
KOT'/1a LIeJIEBYIO IIEPEMEHHYIO MOKHO NPeICKa3aTh, UCIOJIb3YsI MOIEIb JIMHEHHON perpeccuu nim
JIUCTIEPCHOHHOTO aHAJIN3a.

I'amma-perpeccusi. 3agacT raMMa-pacipe/iesieHue ¢ JIorapuMuUecKoil QyHKIMEH CBSI3U U MPUMEHSICTCS, KOT1a
pacrpeesicHUe eJIeBOM MEPEMEHHON COICPKUT TOJBKO MOJIOKUTEIbHBIC 3HAYCHUS M CKOIIICHO B HAIIPABJICHUH
OOJIBLIINX 3HAYCHMIA.

Jlormmmneiinpii. 3agaeT pacupenenenne [Tyaccona ¢ morapudmmdeckoit pyHKIMEH CBI3M U MPUMEHSIETCS, KOT1a
TeJieBast HepeMeHHas MPECTABIIAET YACTOThI COOBITHI, MPON3OIISINX B (UKCHPOBAHHBII MEPUO BpEMEHH.

OTpunaTeIbHas ONHOMHAILHAS perpeccusi. 3a/1aeT OTPHUIIATEIIbHOS ONHOMUAIFHOE PACIPE/ICIICHIE C
JorapudMmdeckoit GyHKIUeH CBA3H, KOTOPYIO CIIeAyeT HCIOJIb30BaTh, KOTIa [eJIeBasi IepeMeHHAS 1
3HAMEHATEJb MPEACTABIIAET COOOM KOJIMYECTBO MOMBITOK, TpeOyeMoe I k YCIeIITHBIX pe3yIbTaTOB.

IMomnomua bLHAs JOrHCTHYECKAs! perpecchst. 3a1a€T IOJIMHOMHAJILHOE paclpe/iesieHne, KOTOPOe Hy>KHO
HCIIOJIb30BaTh, KOT/Ia IeJIeBasi HEPEMEHHAS MIPEICTABIIICT COOO0M OTKJIMK C HECKOJILKUMHE KaTeropusiMu. B Heit
HCIIOJIB3YeTCS KYMYJIATHBHAS 10git-MO/1e/1b (HOPSIIKOBEIC UCXO/IBI) U 0000IIeHHYFO l0git-MOIeIh (OTBETHI C
HECKOJIbKMMH HOMUHAJIbHBIMU KATETOPHUSIMHU).

Bunapnast toructnyeckas perpeccus. 3a1aeT OMHOMUAJIBHOE paclpe/ieSicHue ¢ PYHKIMEH CBSI3U JIOTUT U
MIPUMEHSIETCSI, KOT/Aa 1esieBast IepeMeHHas SIBJISIeTCSl OMHAPHBIM OTKJIMKOM, MPE/ICKa3bIBAEMbIM JIOTUCTHYECKOM
PETPECCHOHHOM MOIEIIBIO.
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* bunapnoe npoOuT-pacnpeaesenue. 3agaeT OMHOMUAIBHOE pacnpe/iesieHue ¢ GyHKIHEH CBA3M MPOOUT U
IPUMCHSACTCA, KOT1a HEJICBAsd IEPEMCHHAA ABJIACTCA 6I/IHapHI)IM OTKJIMKOM, B OCHOBE KOTOPOI'O JIEXKUT
HOPMaJILHOE pacIpe/iesICHHE.

*  BbDKHBaHHe 1151 HHTEPBAILHO HEH3YPHPOBAHHBIX JAaHHBIX. 3a1a€T ONHOMHAJIFHOE pacipeiesieHue ¢ hyHKIen
cBs13U J{OMOTHSFOIIAS JIOT-JIOT 1 MCHOJIb3YeTCS B aHAJIM3€ BEDKUBAHMS, KOT/1a HEKOTOPbIE HAOJIFOICHNS HE UMEIOT
TEPMHUHATLHOTO COOBITHSI.

Pacnpenenenue

Br10op B 3101 TpymIe 3a1aeT pacnupesiesicHue 1eJIeBOii nepeMeHHoM. BO3MOXKHOCTh 3a/1aBaTh pacipe/iesicHue,
OTJIMYHOE OT HOPMAJIbHOTO, M HETOXKAECTBEHHYIO (DYHKITUIO CBSI3U - CYIIECTBEHHOE MPEUMYIIIECTBO 000OIIEHHOM
JIMHEHHOW CMeIaHHON MOJIEJIN NIepe/T IMHEWHON CMeITaHHOW MoeJibio. M3 MHOKECTBa BO3MOXKHBIX KOMOWHAIAN
"pacrpenesieHre - GyHKIUS CBSI3U" HEKOTOPBIE MOTYT OBITH MPUTOTHBI TSI JTTOOOTO HAOOpa TAHHBIX, TIOITOMY
BBIOOP B TAKHUX CJIyYasiX MOKET OCHOBBIBATHCS HAa AIIPUOPHBIX TEOPETHYECKUX COOOPAKESHUSIX MJIM HA OIIEHKE
corjacus JaHHBIX C MOJIEJIbIO.

*  buHomMmnaabHoe. DTO pacnpeesieHue MOAXOIUT TOJIBKO JIUTS IEJIeBO MepeMeHHOM, TPeICTaBJISIONIeH OUHAPHBII
OTKJIMK WMJIM YACJIO COOBITHIA.

e Tamma. DToT BUA pacOpeacyICHUS NOAXOAUT AJIA 1eJieBou HCpeMCHHOfI C IIOJIOKUTCJIbHBIMU 3HAUCHUSIMU,
pacupeaciIiCHue KOTOpOfI CKOHICHO B CTOPOHY OosbIMX 3HavYeHM. Ecim 3HaYeHune PaBHO HYJXO, OTPUIATEIbHO
NJIM OTCYTCTBYET, COOTBCTCTBYIOIIICC Ha6J’IIO,Z[CHI/IG HC UCIIOJIB3YCTCS B aHAJIU3C.

*  OGpaTHOe HOpMAJIbHOE pacnpe/ielieHne. DTOT BUJ PACIPEACIICHHUS OXOIUT JJIsl 1IeJICBO IEPEMEHHOI ¢
MOJIOKUTEJIbHBIMU 3HAYCHUSIMHU, PACIIPE/ICSICHHE KOTOPOIi CKOIIIEHO B CTOPOHY OO0JIbINNX 3HaueHUi. Eciu
3HAYEHHE PABHO HYJIIO, OTPUIATEIBHO U OTCYTCTBYET, COOTBETCTBYIOIIEE HAOIIIOIEHNE HE UCIOJIBb3YETCS B
aHaJm3e.

* TlommHomuanabHOE. DTO pacnpe/iesieHue IOAXOIUT IS LieJIeBOM IepeMEeHHOM, peICTaBIIsIFoIIEel OTKIIMK C
HECKOJIbKUMM KaTeropusmu. Bua Mozesu 3aBUCUT OT LIKaJIbl U3MEPEHUs LIeJIeBOM EPEMEHHOM!.

HoMmunanbHo¥ 11e71eBoi mepeMeHHON COOTBETCTBYET HOMUHAJIBHAS MTOJIMHOMHAIbHAS MOJEIb, B KOTOPOH /1T
Ka)XI0# KaTeropuu (KpoMe ONOPHOI) OIEHNBAETCS OTACIBbHBIN Habop mapamMeTpoB. OLEHKN HapaMeTPOB IS
JTAHHOTO NMPEIUKTOPA MOKA3bIBAIOT B3aUMOCBSI3b MEX/y 3THUM NPEAUKTOPOM U BEPOATHOCTBIO KA 10
KaTerOpUU 1IeJIEBOI MePEMEHHOI! IO OTHOIIIEHHIO K ONIOPHON KaTeropui.

ITopsiakoBoii 11e1eBOI IEPEMEHHON COOTBETCTBYET MOPSIKOBASI MOJIMHOMUAIBHAS MO/IEJb, B KOTOPOU
TPaUIMOHHBIA CBOOOIHBIN YIeH 3aMEHEH HAOOPOM MOPOroBbIX MAPAMETPOB, OTHOCAIINXCS K HAKOIIJIGHHOM
BEPOSATHOCTU KATErOPUI LIeJIEBON IIEPEMEHHOM.

*  Ortpunare/jsHOe GMHOMHAJILHOE pacnpeaeienne. OTpurnaTeabHas OMHOMHUABHAS PETPECCHS UCIIOB3YET
OTpHIATEIbHOE OMHOMHATIBFHOE PACIPEIesICHHE C JIOTapUPMUIECKON (HYHKITHEH CBSI3U, KOTOPYIO CJICIYeT
UCIIOJIb30BATh, KOT/A IeJIEBOE TOJIE MPEACTABIISIET COOOH KOJMYECTBO COOBITUH C OOJIBIIION AUCTIEPCUEH.

*  Hopmaabnoe. [TogxonuT A1 HEMPEPHIBHOM MeIeBOI TepeMEHHON C CHMMETPUYHBIM KOJIOKOJIO00pa3HBIM
pacnpezesieHAeM BOKPYT HEHTPATIHHOTO (CpeIHEro) 3HAYCHHS.

* TIlyaccona. DTo pacmpeesieHAe MOXHO IPEICTABUTE KK YHCJIO Peai3aliil HHTEPECYIOIIero Hac COObITUS 3a
(UKCHPOBaHHBII IEPHO BPEMEHHU, OHO IPUMEHUMO K IIEPEMEHHBIM C HEOTPUIATEIbHBIMU LIEJIOYUCIICHHBIMH
3HaueHUsIMU. Eciti 3HaUeHNe TaHHBIX He LeJioe, MeHble 0 WM NpOIMyIIeHO, COOTBETCTBYIOLIEE eMy HAaOJIFOACHHE
B aHAJIM3€ HE UCIOJIb3YETCs.

DyHKIUU CBI3U

Casi3piBaromiast GyHKIMS CIy>KUT JJIs IpeoOpa3oBaHus Ha3HAUYEHHS JUIsl pacyeTa MoAesd. JlOCTYIHBI clieyroiue
byHKIMN:

e Toxnaectno. f{x)=x. LleneBas nepeMeHHas He MpeoOpas3yeTcs. ITa GYHKIHS MOXKET HUCIOIb30BATHCS JIJIS JTFOOBIX
pacrpe/esieHuii, KpoMe MOJIMHOMHAILHOTO.

* JlomoJHATEIbHBII Jorapudm-iaorapupm. f{x)=log(—log(1—x)). [TogxoauTt TOIBKO 1151 ONHOMHUATIEHOTO YA
MOJITHOMHUAJILHOTO PACHPE/ICIICHHUS.

*  Komm. f{x) = tan(rr (x — 0,5)). [ToaxoanT TOJIBKO 111 ONHOMHUAJILHOTO WJIH TOJIMHOMUAJIBHOTO PACIIPE/ICIICHUSI.
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e Jlorapupmuueckas. f{x)=log(x). DTa QpyHKIINI MOXKET UCIOJIL30BATHCS JIJIS JIFOOBIX paclpeaesIeHI, KpoMme
MOJITHOMHUAJILHOT 0.

e Jlonosmsromiee Jor. f{x)=log(1-x). [ToagxoauT TOIBKO 151 ONHOMHUAJILHOTO PACIPEICIICHIS.

e Jlorut. f{x)=log(x / (1-x)). [ToaXoauT TOJBKO [1JI51 ONHOMHUAJILHOT'O MJIM MOJIMHOMHAJILHOTO PACIpECIICHUS.

e Orpunarenbnblii Log-log. f{x)=—log(-log(x)). [ToaxoauT TOJbKO [1J11 ONHOMMAJILHOT'O UJIM MTOJIMHOMHAIILHOTO
pacrpe/iesieHusl.

* TIpo6ur. f{x)=0"'(x); rae ¢~' - KymyIaTHBHAS QYHKIHMA OGPATHOTO CTAHAAPTHOTO HOPMAJILHOTO PACHPE/IeIICHNS.
[MonxoauT TOIBKO 1JI1 OMHOMHAIBHOTO MJIM NOJIMHOMHUAJILHOTO PACIPEIeICHIS.

* Crenennas. f(x)=x % ecim o # 0. fix)=log(x), ecim a=0. & - 06s3aTENHLHAS CIIENUDUKALAS TUCIIA, KOTOPOE TOJIKHO
OBITH IEHCTBUTEIILHBIM YUCIIOM. DTa (PYHKIIUS MOXET UCIIOJIb30BATHCS I JIFOOBIX paclpeIesIeHuil, Kpome
MTOJIMHOMHUAITLHOTO.

®ukcnpoBannbie 3pdexThl: DaKTOPHI GUKCUPOBAHHBIX 3(DHEKTOB OOBIYHO NPEACTABIIAIOT KaK MOJIS, YbI
MHTEpECyIOIIIe HAC 3HAUCHUS PeCTaBJICHBl B HAO0PEe JAHHBIX U MOTYT UCNOJIb30BATHCS JIS KOJIMUECTBEHHON
oneHku. [To yMosuaHuIo MoJis ¢ 3apaHee 3a1aHHOM BXOAHOM POJIbIO, KOTOPBIE HE YKa3aHBI B IPYTUX MECTax
JINaJI0rOBOTO OKHA, BBOJISTCSI B TOM 4aCTH MOJIEJIN, KOTOPast CBsI3aHa ¢ (PMKCUPOBAHHBIMU (P PeKTamu.
Kareropuiiable moJst (prarossle, HOMUHAJIbHbIE ¥ HOPSAKOBBIE) HCIIOJIL3YIOTCS KaK (hakTOPbI B MOEJIH, a
HENPepbIBHBIE MOJISI UCIOJIb3YIOTCS KaK KOBAPHATHI.

Beenute aphexThl B MOJIEIIb, BBIOUPASI OIHO UJIM HECKOJILKO MOJIeH B MICXOHOM CIHCKE ¥ HEPETACKUBAS HX B CIIHCOK
a¢ppextoB. Tun cozmannoro adexra 3aBUCUT OT TOTO, MOCJIE KAKOTO THIEPOOBEKTA OBLIT IPeKpallieH BBIOOD.

e T'maBuble. OTOPOIIICHHBIE ITOJIS BEIBOISTCS KaK OT/IeJIbHBIC rIIaBHBIC 3(p(ekThl BHU3Y criucka 3(h(HeKToB.

* 2-¢pakTopHbIil. Bce BO3MOXHBIE TAPhl OTOPOIICHHBIX MOJIEH BEIBOASTCS Kak 2-(paKTOpHbIE B3AUMOAEHCTBUS B
HWXKHeH yactu cnucka 3h(HexToB.

*  3-chakTopHblil. Bce BO3MOXHBIE TPHIIJIETH OTOPOIIEHHBIX MOJICH BEIBOASATCS KakK 3-(haKTOPHBIE B3aNMOICHCTBHUS
B HUXKHeN yacTu crucka 3pdexTos.

* * CoueraHue BCeX OTOPOIICHHBIX OJICH BHIBOJUTCS KAK OIHO B3aUMOJICHCTBUE B HIDKHEH YACTH CIIUCKA
3¢ dexToB.

KHomnku cripaBa oT KOHCTPYKTOPA 3((HEKTOB MO3BOJISIOT BHIIOJHATE PAa3HOOOPa3HbIe AEHCTBUS.

Tabnuua 10. OnucaHne KHOMOK KOHCTPYKTOpa ¢ GEKToB.
3HauoKk Onucanne

VAauTh 4ieHbl U3 MOZAEIH (GUKCHPOBAHHBIX 3 (eKTOB, BLIOpAB UJICHBI /IUIs yIAJICHHs 1 Ha)KaB
KHOIIKY Y JaJIUTb.

M3MeHUTh OPSIOK YWICHOB B MOJIESN (PUKCUPOBAHHBIX 3(D(PEKTOB, BLIOPAB YJICHBI, KOTOPbHIE HYKHO
HEPECTaBUTb, U HAXKAB KHOIIKY CO CTPEJIKOM BBEPX UJIU BHU3.

X

J106aBUTh B MO/IeJIb BJIOKEHHBIC YJICHBI B TAAJIOTOBOM OKHE |“)_'[06aBI/ITL 10JIb30BATEILCKII ‘UICH”I,
Ha)kaB KHONKY /{00aBUThH MMOJIb30BATEJILCKUN YJICH.

Bx/rounth KoHCTaHTy. OOBIYHO B MOJIEJIb BKJIIOUAIOT CBOOOAHBIH ujieH. Ecim BbI mpennosiaraere, 4To JaHHbIE
MIPOXOJST Yepe3 HauaJIo KOOPAUHAT, CBOOOIHBIN UJIEeH MOXHO UCKJIIOUUTD.

ﬂ06a6uTb moavzosareabckutl yaen. C IMOMOIIBIO 3TOM Opoucaypbl MOXHO CO30aTh BJIOXKCHHBIC YJICHBI IJI51 MOJCIINA.

BitoxeHHbIE WICHBI MTOJIE3HBI IPU MOAeMpoBaHn d(dexTa nim koBapuaTa, 3HAUCHUSI KOTOPOTO HE
B3aUMO/ICHCTBYIOT C YPOBHSIMHU Ipyroro gakropa. Hampumep, ceTn racTpOHOMIYECKAX MarasuHOB TPeOyIoTCS
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CBEJICHHUS O XapaKTepe pacXo/I0B MOKYyNATe el B HECKOJIbKUX TAaKUX MarazuHax. [10CKOJIbKY KaX/Iblii IIOKYIATeb
MOCENIAeT TOJBLKO OJIUMH U3 Mara3uHoB, MOXHO CKa3aTh, 4TO 3¢ ekt [lokynare.iv BJoKeH B 3PPexT [loa0xcenue
marasund.

I[OHOJ'IHI/ITGJ'H)HO MOXKHO NOAKJJIFOYUTH CrO1a 3(1)(1)€KTI)I B3aHMOHeI71CTBHH, HanmpumMep, NOJIMHOMUAJIbHBIC YJICHBI,
ONKUCHIBAIOIIME TOT K€ CaMbIi KoBapuart, Uji ,Z[O6aBI/ITb BO BJIOKEHHBIN 4JIEH HECKOJIbKO ypOBHCﬁ BJIOXKCHUS.

Orpannyennst. BiioxeHHBIE YWICHBI NMEIOT CJIETYIOINE OT PAHWICHNS:

* Bce akTopbl BO B3aMMO/ICHCTBUHN JIOJDKHBI ObITh YHUKAJILHBIMU. T0O ecThb, ecim A - (hakTop, TO HeJIb3s 3a7aTh
A*A.

* Bce dakTops! Bo BiI0XeHHOM 3 eKTe TODKHBI OBITh YHUKAIBHBIMU. 10 €cTh, eciil 4 - (hakTop, TO HEJIb35
3anath A(A4).

* Huxaxue 3¢(exThl He MOTYT OBITH BJIOKEHHBIMU B 3D (eKkT, ABIIsroImniics koBapuaTtoM. To ecTh, eciu 4 -
(axTop, a X - KoBapuaT, TO HeJIb3s 3a1aTh A(X).

ITocTpoeHue BII0KEHHOTO 4JIeHa
1. BwiOepute pakTOp MJIM KOBAPHAT, BJIOKECHHBIN B APYTOii (hakTOP, M HAXKMUTE KHOTIKY CO CTPEJIKOM.
2. Haxwmure (B).

3. Bribepute hakTOp, B KOTOPHII BIOKEH MPEABLIYIINNA (PaKTOPp MM KOBApUAT, ¥ 3aTEM HAXMUTE KHOIKY CO
CTPEJIKOM.

4. HaxwmwuTte kHONKY JI0OABHTH 4JIeH.

MoHO (He0053aTeJIbHO) MOAKIIOYUTH 3P PEKThI B3AUMOIEHCTBU S, HATPUMED, WJIA JOOABUTH BO BJIOKEHHBIN YJIeH
HECKOJIbKO YPOBHEHN BJIOKEHUS.

IIpounsBoabhbie d3ddexTni: PaKTOPH TPON3BOJLHBIX 3QPEKTOB - ITO MOJIS, 3HAYESHHSI KOTOPBIX B (haiijie TaHHBIX
MOXHO PAacCMaTpPUBATDh KaK CIIy4aifHyI0 BEIOOPKY M3 OoJiee OOIMMPHOI COBOKYMTHOCTH 3HaYeHUH. OHM HOMOTaroT
OOBSCHNTH M30BITOYHYIO BapHALMIO [IEJIeBOM epeMeHHoit. [To ymosrganuto, ecm Ha Bkiaake CTPyKTypa JaHHBIX
BBIOPAHO HECKOJIBKO OOBEKTOB, ISl KAXJ0TO 00BEKTA 3a Ipe/ie]laMi BHYTpEHHEro 00beKTa OY/IET CO3/IaH OJIOK
npon3BoOJIbHBIX 3¢ dexToB. Hanmpumep, ecm Ha Briaake CTpyKTypa JaHHBIX BEIOpaHbl 00BekThI koma, Kiace n
Vyamuiics, aBTOMaTHYECKH Oy IyT CO3aHBI CICAYIOINE OJIOKH MPOU3BOIbHBIX 3(p(ekToB:

e TTpousBosbHBINA 3P PeKT 1: 00BeKT - mKoIa (0e3 3hHekToB, TOIHLKO CBOOOHBIN YJICH)

* [TpousBosbHbI 3 dexT 2: 00beKT - mKoJa * xiacc (0e3 ahhexToB, TOILKO CBOOOTHBIIT UJIeH)

B03MOXHBI CiIeIyroIIne BAPHAHTH PAOOTHI C OJIOKAMHU POU3BOJILHBIX 3D (HEKTOB:

1. UrtoObl 106aBUTH HOBBIN OJI0K, HAXKMUTE KHONKY J[00aBHTB 0JI10K... OTKpOETCs IMaIoroBOe OKHO
[rpou3BoLHBIX 3 bexToBR’]

2. YToObI N3MEHHUTH CYLIECTBYIOIINIT OJIOK, BHIOEPUTE OJIOK, KOTOPBIH HY)KHO N3MEHUTD, I HAXXMHUTE KHOIIKY
OTpeJaKTHPOBATH 6J10K... OTKPOETCS IMATOroBoe OKHO [BI0K mpon3BoIbHBIX 9hdekToB’]

3. YToOBI yAaJMTh OJINH WM HECKOJIBKO OJIOKOB, BEIOEpUTE OJIOKU, KOTOPBIE HY)KHO YAAJIUTh, U HAXXMUTE KHOIIKY
VamiTe.

baox mpoussoavubix s¢phextos: Bpeaure ahdeKTh B MO/JIIIb, BHIOMPAs OJTHO UJIM HECKOJILKO MOJIeH B HCXOIHOM
CIIUCKE U IepeTacCKUBas UX B cucok addexTos. Tum cozmannoro adexra 3aBUCUT OT TOTO, HOCIIE KAKOTO
runepoObekTa ObLI pekpatieH Beioop. Kareropuitnble noss (¢parossle, HOMHHAJIbHBIE  HOPSIKOBBIE)
HCIIOJIL3YIOTCS KaK (paKTOPBI B MOJIEJIH, & HEIPEPHIBHBIC TOJIS UCIIOJIB3YFOTCS KAaK KOBAPHUATHI.

e T'naBuble. OTOPOIICHHBIE TTOJISI BHIBOISTCS KaK OT/IeJIbHBIE IJIaBHbBIE 2(h(heKThl BHU3Y cnucka 3 QexToB.

* 2-¢akropuble. Bce BO3MOXKHbBIE Tapbl OTOPOIIEHHBIX MOJIEH BLIBOIATCS Kak 2-(haKTOPHbBIE B3AMMO/ICUCTBHSI B
HWKHeH yacTu crmcka 3(ppexTos.

* 3-¢akropubie. Bce BO3MOXKHbBIE TPUILIETHI OTOPOIIEHHBIX MOJIEH BHIBOIATCS Kak 3-(haKTOPHbIE B3AMMOICUCTBHSI
B HIOKHEH YacTh crucka 3pQekToB.
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e * CoueraHue BCeX OTOPOILICHHBIX IOJIEH BHIBOJUTCS KaK OHO B3aUMO/ICHCTBUE B HIKHEH YACTH CIIUCKA
3¢ dexToB.

Kuonku CIipaBa OT KOHCTPYKTOpa 3(1)(1)CKTOB IIO3BOJIAKOT BBIIIOJIHATH pa3Hoo6pa3HLIe AeHCTBUS.

Tabnuua 11. OnucaHne KHOMOK KOHCTPYKTOPa 9P PeKToB.

3Hauok Onucanue
VamiTh 4ieHbl U3 MOJIEIIH, BBIOPAB YJICHBI TS YAJICHNS U HAKaB KHOIKY Y IaJIUTh.

N3MeHuTH NOopsAA0K YJIEHOB B MOJIEJIN, BbIGpaB YJIEHBI, KOTOPBIC HYKHO NEPECTABUTH, U HAKaB KHOIIKY
CO CTPEJIKOH BBEPX WJIA BHU3.

. H063BI/ITL B MOJICJIb BJIOKCHHBIC YJICHBI B TUAJIOTOBOM OKHE |“ﬂ06’dBI/ITI> [10JIb30BATEJILCKHIA YjIeH” Hdl

Tp. 207} HaxaB KHONKY J]00aBUTD MOJIb30BATEILCKHI UJICH.

BxJmrounts koHcTanTy. CBOOOIHBIN YJIeH HE BKITFOYCH B MOJEIIb CIIyYaitHbIX 3 eKTOB o yModaHuio. Eciu BbI
Mpe/IoJiaraeTe, YTo JaHHBIC MPOXOIAT Yepe3 HauaJlo KOOPIMHAT, CBOOOIHBIN YJICH MOKHO UCKJIFOUUTh.

3aaTh rpynnbl KoBapHammii ¢ NOMOIIbI0. 3aTaHHBIE 3/IeCh KaTETOPUIHHBIE TTOJIS ONIPEISIISIFOT He3aBUCHMBbIe HAOOPHI
napaMeTpoB KOBApUAILIUU CIIyYaWHBIX 3PPEKTOB, IO OJTHOMY JJIS1 KAXKI0H KaTeropuu, OIpeIeIsieMOl epeKpecTHOM
KJIaccupuKanmeil Tpynnmupyronmx moJeit. JIs kaxaoro 6Jioka ciydaitHbpix 9(h(HekToB MOKHO 3a1aTh OTAEJIbHBIN
HaOOp moJielt rpynnupoBKU. Bce 00BEKThI UMEIOT OJIMH THUI KOBAPHUAINH, Y O0BEKTOB BHYTPHU OJTHOU
KOBApUALMOHHOW IPYNIHUPOBKYU 3HAYECHHUSI TAPAMETPOB COBIA/IAOT.

Komounamus 00bekToB. [103BOJISIET 3a1aBaTh OOBEKTHI CIIyYalHBIX 2(PEKTOB MO 3apaHee 3aJaHHbIM COYETAHUSIM
00bekTOB Ha BKIIagke CTpykTypa AaHHbIX. Hanpumep, ecm [lkoaa, Kiace v CTygeHT ONpeelicHBI Ha BKJIAIKE
CTpyKTypa JaHHBIX KaK OOBEKTHI B YKA3aHHOM BBIIIIE IIOPS/IKE, B BhImaaaromiemM circke CouyeTanuss 00beKTOB OyAyT
ornuuu Het, IlIkoua, Illkoaa * Knace u lkoaa * Kaace * Yuammiics.

Tun koBapuanuii ciry4ainbrx 3p¢pekToB. 3a71a€T KOBAPUAIMOHHYIO CTPYKTYPY JJIs1 OCTATKOB. JlOCTYITHBIE
CTPYKTYPBL:
* ABTOperpeccus neporo nopsgaka AR(1)

* ABToOperpeccuBHOe cKoJb3siee cpeaqaee ARMA(L,1)
* Cocraras cummetpus (CS)

e JlmaroHaJibHasI

* MacmrabupoBaHHas eIMHAYHAS

e Temmuesa

e HectpykTypupoBaHHas

* Kowmmnonents! gucnepcuu (VC)

Becnu CMelICHHE: Beca B anaym3e. HapaMeTp HIKaJIbI ABJISICTCA OHCHOYHBIM IIapaMETPOM MOJJCJIU, CBA3AHHBIM C
zlncnepcueﬁ oTBeTOB. Beca B aHaymse - 3T0 "U3BecTHBIE" 3HAYCHU A, KOTOPBIC MOI'YT BApbUPOBATH OT Ha6JIIOII6HI/I$I K
Ha6HIO,HeHI/I}O. Ecmm 3aaHO ITOJIC BECa B AHAJIM3E, TApaMCTP MacmTa6a, CBSI3aHHBIN C ,[[I/ICHCpCI/ICfI OTBETA, 6yZ[CT
JCJIUTHCA Ha 3HAYCHUSA BECa B aHAJIN3EC IJISI KaXI0TO Ha6HIO£[CHI/I${. 3amucu co 3HaUYCHUSIMU Beca B aHaJIM3e,
MCHBUIVMMU UJIM paBHBIMU HYJIFO (I/IJ'II/I IpOoNnynCHHbBIMU 3Ha‘ICHI/I$IMI/I) HE UCHOJIB3YIOTCA B aHAJIU3E.

Cwmemenne. Kpurepuii cMelnieHust sBisiercs: "cTpyKTypHbIM" ipeiukTopoM. Ero xoaddunueHT e oneHuBaeTcs
MO/IeJIbI0, HO IPEeANoJIaraeTcs, 4To y Hero 3HaueHue 1; mo3ToMy 3HaYeHUs! CMELLEHUs IPOCTO 100aBIISIOTCS K
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3HAYCHHSIM JIMHEHHOTO MPeANKTOPA HA3HAUCHHS. DTO OCOOCHHO MMOJIE3HO B PETPECCHOHHBIX MOessix [Tyaccona, rie
y KaXJI0TO HAOIIOACHUS MOTYT OBITh pa3JIMYHbIC YPOBHU BIMSIHUS HA MCCIIEAyeMOe COOBITHE.

Hamnpumep, npu Mo1eTMpOBAHUU YPOBHS aBTOMOOUJILHBIX aBapUil /711 KOHKPETHBIX BOJIUTENIEH €CTh BAXKHOE
paszyimune Mexay MexAay BOJAuTeNieM, TOOBIBABIINM B OJTHON aBapuu 3a TPU I'0Jla BOXKJIEHUS, U BOJIUTEIIEM,
MIOTIABIIIAM B aBapHIO OJIMH pa3 3a 25 jet. KonmyecTBo aBapuit MoxeT OBITh MOJICIMPOBAHO KaK OTKIMK [Tyaccona
W OTPUIATEIbHBIN ONHOMHUAJILHBIA OTKIIUK C JIOTAPUPMUUECKON CBSI3BIO, €CIIH HATYPAJIbHBIHN JIOTapu(M OImbITa
(cTaxxa) BOAMTEIIS BKITFOUCH KaK KPUTEPHIA CMEIIICHHS.

J1s ApyTuX TUIOB COYETAHMMI paclpeesIeHIs U CBSA3H NOTPeOOBAIIICh OBl ApyTHe MPeoOpa30BaHNs HEPEMEHHO
CMEIIICHUSI.

Oo6mme O NOCTPOCHUA: Ot napaMeETphbl 3aJarOT HEKOTOPLIC 0oJiee CIIOXKHbBIE KpUTCPpUU, UCIIOJIb3YEMBIC ITpU
CO31aHUU MOJCIIN.

ITopsiiok cOPTUPOBKH. DTH 3JIEMEHTHI YIIPABJICHAS ONPEICIISIOT MOPSAOK KATETOPHIA IS IIeJIeBOH TepeMeHHOH 1
(haxTOpOB (KaTeropuaJIbHbIX BXOIHBIX TAHHBIX) C IIEJIBIO BBISBJIEHUS "TocieHei" kaTeropuu. [Tapamerp nmopsiaka
COPTHUPOBKM 3HAYEHHUI 1EJIEBOY IEPEMEHHON UTHOPUPYETCS, €CJIN LIeJIEBASI IEPEMEHHAS HE SIBJISIETCS
KaTeropuasbHON Wi eci B napamerpax [‘Hasnauenne” Ha ctp. 205|3a1aHa MOJIB30BATEIBCKAS OTOPHAS
KaTeropus.

IIpaBuna ocranoBku. Bbl MoXeTe 3a/1aTh MaKCUMAJIbHOE YUCJIO UTEPALIUH, BBIIOJHAEMbBIX aJITOPUTMOM. DTOT
AJITOPUTM HCIOJIB3YET TBOWHOW UTEPAaTUBHBIIN MPOIIECC, KOTOPHII CONEPKUT BHYTPCHHUN W BHEIITHUH [TUKJTBL.
3HaveHHe, 3aTaHHOE JJIT MAKCUMAaJIbHOTO YHCJIa UTEePAIHif, IPUMEHSETCS K 000MM IHKJIaM. 3aaaiiTe
HEOTpHUIATEIHHOE IEJI0e YUCIIO. 3HaYeHUe o ymoryaHuro - 100.

HccnenoBanue nocJie oneHNBanust. DTU apaAMETPbI ONPEIEISIIOT, KAK BBIYUCIISIFOTCS 111 IPOCMOTPA HEKOTOPbIE U3
BBIXOJHBIX JAHHBIX 3TOH MOACJIA.

* JloBepuTeibHBI YPOBEHb. DTO JOBEPUTEIIbHBIN YPOBEHb, UCIOJIb3yEMbIii IIPU BHIYUCIICHUN HHTEPBAILHBIX
OIIEHOK K03(punmeHToB Moaen. 3amaiiTe 3Hauenne 6osibiire 0 1 Menbie 100. 3HaYeHWE IO YMOJTIAHHIO - 95.

* Crenenn cBOGOIBI. DTOT MapaMeTp 3a7acT, KaK BBIYUCIISICTCS YACIIO CTEIICHEH CBOOOIBI 1T TECTOB 3HAYUMOCTH.
Bri6epute ®ukcupoBano s BeeX TecToB (MeTo1 0cTaTKOB), €CJIM 00BheM BEIOOPKH JIOCTATOYHO BEJIUK, €CITH
JTAHHBIE COAJIAHCHPOBAHBI UJTH €CJIA B MOJEJIN MCIOJIb3YeTCs OoJiee MPOCTON TUII KOBapUAIIUH, HATIpUMED,
MacIITaOnPOBAHHBIN €TMHIYHBIN UITH THATOHAJIBHBIA. DTO 3aJaHO IO yMoTdaHuto. Beibepute Bapsupyercs no
TectaMm (Annpoxkcnmanusi CaTTeprydiiTa), eciiv 00beM BRIOOPKH MaJl, €CJIM JaHHbIe He COAJIAHCUPOBAHBI MJIH €CJTH
UCMOJIB3YETCs CIIOXKHBIN THIT KOBAPHAIMU, HATPUMED, HECTPYKTYPUPOBAHHBIIA.

*  Tectbl puxkcupoBanubIX IQPeKTOB U KOIP(PUIHEHTOB. DTO METO/I BEIUUACIICHUS MATPUIIBI KOBApUAIIUU OIICHOK
mapaMeTpoB. BeibeprTe poOacTHYIO OICHKY, €CITH BaM KaXeTCs, UTO JOIMYIICHAS MOJICIN HaPYIIIEHBL.

Onenka: AJTOpPUTM NOCTPOEHHS MOJEIIH UCIOJIB3YeT IBOHHON HTepaTUBHBIIN MPOIIECC, KOTOPBIIT COAEPKUT
BHYTPEHHUH 1 BHEIIHUI nukJIpl. Crieayrolye napaMeTpbl IPUMEHSIOTCS K BHYTPEHHEMY IUKITY.

ITapameTpuyeckas X0 IMMOCTb.
HpCHHOHaFaeTCﬂ, YTO CXOOAUMOCTBb JOCTUTHYTA, €CJIIM MaKCUMAJIbHOC a0COIFOTHOE U3MEHEHNE WJTN
MakKCUMaJIbHOE€ OTHOCUTCIIbHOC U3MCHCHHUE OLICHOK IMMapaMETPOB MCHbIIC, YEM 3aJdHHOC 3HAYUCHHUEC, OTO
3HAYCHUE JOJIKHO OBITH HEOTPUIATCIIbHBIM. 9TO0T KpI/ITepI/IfI HEC UCIIOJIL3YCTCs, €CJIM 3HAUCHUC 3a1aHO
paBHBIM 0.

CxoMMoCTb JIOr-NpaB1onoa00usl.
[Ipeanosaraercs, 4TO CXOAUMOCTb JOCTUIHYTA, €CJIM a0COIIOTHOE WM OTHOCUTEIbHOE U3MEHEHHE
¢byHkuny Jjorapudma OTHOILICHUS TPABAONOI00US MEHBIIIE, YeM 3a/IaHHOE 3HAYCHHE; 9TO 3HAUCHHUE
JIOJDKHO OBITh HEOTPUIATEILHBIM. DTOT KPUTEPHIi HE HCIIOJIb3YETCsl, €CJIM 3HAUCHUE 3a/1aH0 paBHBIM 0.

CX0IHMOCTH reccHaHa.
ITpu 3a1anny AGCOTIOTHOr0 U3MEHEHHMS MPEIIOJIAraeTCsl, YTO CXOIUMOCTD JOCTUTHYTA, €CIIN
CTaTUCTUYECKUIT TOKa3aTes b Ha OCHOBe [ eccnana MeHbIIe, YeM 3aJIaHHoe 3HaueHue. [1pu 3amanun
OTHOCHTEILHOT0 M3MEHEHU S IPEIOJIaraeTcs, YTO CXOAUMOCTh JIOCTUTHYTA, €CJIM CTATUCTUIECKUIT
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[OKa3aTesIb MEHbIIIE, YeM NTPON3BEACHIE 3aJaHHOTO 3HAUYCHNUS 1 a0COIIOTHOTO 3HAYEHUS Jorapupma
OTHOILICHUS IPABAONOA00U. DTOT KPUTEPUI HE UCHOJIb3YETCs, €CJIN 3HAYECHHE 3a1aHO paBHBIM 0.

MakcumaJjibHOe KOJIHYECTBO [IAroB OLEHKH (I)mnepa.
3aua171Te HCOTPUIATEJILHOC LIEJIOC YUCIIO. 3navyenue 0 3a4acT UCHOJIb30OBAHUC METOJa Hb}OTOHa-Pa(bCOHa.
[TonoxuTtenbHbIE 3HAYCHUS 3aJar0T UCIOJIb30BAHHUC aJITOPpUTMa CKOPpUHIa CDI/IIIIGpa J0 uTCpanuu C
HOMECPOM 71, I'A€ n - 3aJaHHOC IEJIOC YMUCJIO, a 3aTEM IPUMCHCHUE MCTOAa HBIOTOHa-Pa(l)COHa.

Jlonyck /151 BLIPOK/IEHHOCTH.
DTO 3HAUYEHHE UCIIOJIb3YeTCs KaK JTOIMYCTUMOE OTKJIOHEHHE IIPH MTPOBEPKE BBIPOKICHHOCTH. 3a1aifTe
[TOJIOKUTEJILHOE 3HAYECHHE.

IIpumeuanne: ITo yMoJTYaHUIO UCTIOJIB3YETCA MapaMeTPHUECKasi CXOAUMOCTb, U IPOBEPsIeTCI MaKCUMAaJIbHOE
Aolco/moTHOe U3MeHeHue ¢ nonyckoM 1E-6. OTu mapaMeTpsl MOTYT AaTh Pe3yJIbTaThl, OTJIMYAIOINECS MOJTyYeHHBIX
B Bepcusix 10 Bepcuu 22. UToObl BOCIPOU3BECTH PE3YJIbTATHI BepCUil 10 Bepcun 22, UCNoJib3yiiTe OTHOCHTE/ILHbII
KpUTEpUIl MapaMeTPUIECKO CXOAMMOCTHU, COXPAaHUB 3HAUYEHME JAOMyCKa 110 yMoJdanuto - 1E-6.

Ooumme: Wwms moaenn. VIMst MOJIe/ M MOYKHO CTEHEPHPOBATH ABTOMATHYECKH HA OCHOBE IEJIEBBIX MMOJICH MJIM 3a1aTh
CaMOCTOSITEJIbHO. ABTOMATHYECKH [CHEPUPYEMOE UM SIBJIICTCSI IMEHEM IIeJICBOTO 1oJisi. Eciu mosteit Ha3HauYeHUsT
HECKOJIbKO, IMEHEM MOJICJIU CJIYKUT YIIOPSIOUCHHBIM CIIUCOK UMEH MOJIeH Yepe3 3HaK KOHbIOHKIMU. Hampumep,
€CJIM 11O0JIs1 Ha3HAYEHUSI - 1o4el moael moae3, To uMsi Mojesu - noael & moae2 & moaes.

Caenath JOCTYIHBIM /151 CKOpHHIa. [1pu olleHKe MOJIeI HYKHO CT€HEPUPOBATD 2JIEMEHTHI, BBIOpaHHbBIE B 3TOM
rpymme. [Tpenckazannoe 3HaUeHME (115 BCEX TMOJICH HAa3HAYCHUS) U JOCTOBEPHOCTD (I KATETOPHAIBHBIX ITOJICH
HA3HAYCHMUS) BEIYMCIISIFOTCS MIPH OICHKE BCET/1a. BBIUICIICHHBIN TOKa3aTeNb JOBEPUsI MOXKET OBITH OCHOBAH Ha
BEPOSITHOCTH TIPE/ICKa3aHHOTO 3HAUEHNS (HAaUBBICIIAS IpeCKa3aHHAS BEPOSTHOCTD) MJIM HA Pa3HUIIE MEXTY
HAWBBICIICH TpeICKa3aHHOM BEPOSTHOCTHIO M BTOPHIM O BEJIMYMHE 3HAUCHUEM MPEICKa3aHHON BEPOSITHOCTH.

* Tlpeacka3aHHYIO BEPOSTHOCTH /ISl KATErOPHAJIBLHBIX IeJIEBBIX MOJIeil. ByIyT BBIYHCIICHBI ITPEICKa3aHHBIC
BEPOSITHOCTH JIUISI KATETOPHUAIBHBIX TTOJIei Ha3HaYeHUs. JIJIs KaKI0# KaTeropuu co3aaeTcs moJie.

*  OueHKN CKJIOHHOCTH JIs1 (pJIaroBbIX moJieli HazHaveHus . J{1st Moiesei ¢ ¢J1aroBbIM MoJieM Ha3HaueHUs (KOTOpoe
BO3Bpaiaer npejackazanue Jla niu Her) MoxHO 3aTpeOoBaTh OLEHKY CKJIOHHOCTH, KOTOpasi 0003HaYaeT
paBaonoao61e NPaBUIbHOIO BBIXOAHOTO 3HAUEHM S, 32 IaHHOTO AJIs OJIsl Ha3HaYeHUs. Moieslb HaXOAUT
MPOCTHIC OIIEHKU CKJIOHHOCTH; KPOME TOTO, €CITH ISHCTBYIOT pa3OreHMs], MOJIeIb HAXOIUT CKOPPEKTUPOBAHHEIC
OIICHKHU CKJIOHHOCTH Ha OCHOBE KOHTPOJILHOTO pa3jieJa.

Ounenennble cpeganne: Ha 3Toif BKJIagke MOXHO BBIBOJUTDH OIEHKA MapTrHHAJIBHBIX CPEAHUX IJI YPOBHEH 1
B3auMO/IecTBUil pakTOpoB. OLEHKN MapruHaIbHBIX CPEIHUX HETOCTYIHBI IS HOJMHOMUAJIBHBIX MOJIEJICH.

TepMI/IHOJIOFl/lH. 3}_'[6C]) IIOKa3aHbI YJICHBI MOJICJIN B (l)I/IKCI/IpOBaHHI)IX 3(1)(1)€KT8.X, KOTOPBIC IEJIMKOM COCTOST U3
KaTeropuaJibHbIX MoJIeH. HpOBCpLTS KaXX bl YJICH, AJIs1 KOTOPOIr'o XOTUTE NMOJIYYUTh OT MOACJIM OLICHKH
MapIruHaJIbHBIX CPCIHUX.

*  Twun koHTpacToB. 3a71a€T TUIl KOHTPACTOB, UCIOJIL3YEMBIil [1JIs1 ypOBHEH N0J1s1 KOHTpacToB. Eciu BeIOpano
3Hauenue Her, koHTpacThl co3naBarhest He OynyT. [1pu 3nauenuu [apuble mpon3BoAsSTCS NONAPHBIE CPABHEHUS
JUTSL BCEX COYETAHMI YPOBHEH 3aTaHHBIX (PaKTOPOB. DTO €AMHCTBEHHBII TOCTYIHBII KOHTPACT JJISI BCEX
B3auMo/eiicTBuit paktopos. [Tpu 3HaueHnn KoHTpacThl OTKIOHEHHH KaXX bl YPOBEHDb (haKTOpa CPaBHUBACTCS C
ob6mumMm cperauM. [1pu 3HaueHnn [IpocThie KOHTPACTHI KAX/IBIH YPOBEHD (DaKTOPA, KPOME ITOCIICIHETO,
CpPaBHMBAETCS C nocjieAHuM ypoBHeM. "[locnenuil" ypoBeHb onpeaessieTcs: HOpsIAKOM COPTUPOBKU JJIsI
(bakTOpOB, 3a1aHHBIX B rpymmne [lapamerpsl moctpoerns. OOpaTuTe BHUMAHHE HA TO, YTO BCE 3TH THUIHI

KOHTPACTOB HE ABJIAOTCA OPTOIrOHAJIbHBIMU.

* Tlose koHTpacToB. 3aaeT (haKTOP, YPOBHU KOTOPOTO CPABHUBAIOTCS C IIOMOIIBIO BHIOPAHHOTO THUIIA
KOHTpacToB. Ecin B kayecTBe TUNA KOHTPACTOB BbIOpaHo HeT, moJjie KOHTPACTOB HEJIb3sl BBIOPATH UITH 3TO HE
TpeOyeTcs.
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Koum4ecTBeHHbIe M0.1s1. YKa3aHHBIE B CIIUCKE HENIPEPBIBHBIE [10JI U3BJICKAIOTCS U3 YJICHOB B (PMKCUPOBAHHBIX
SQ)q)CKTaX, HCIOJIB3YIOIINX HETIPCPBIBHBIC I1OJIA. HpI/I BBIYMCJICHUN OIICHOK MapTUHAJIBHBIX CPEIHUX KOBAPUATHI
(buKCHPYIOTCS B COOTBETCTBUY C 3a/TaHHBIMU 3HAUYECHUSIMU. BpibepuTe cpenHee Ui 3aJaiiTe MOJIb30BATEILCKOE
3HAYCHHE.

BoiBecTn oneHeHHbIe cpeiHEe B TEPMHHAX. 3a1a€T, BEIYUCIIATH JIM OLIEHKH MaprUHAJIbHBIX CPETHUX HA OCHOBE
HCXOJIHOTO MacITada IeJieBoit NepeMeHHO! NI Ha OCHOBE peoOpa3oBanus ¢pyHkuuei cas3u. Ecim 3agano
Mcxoanblil MaciTad nesieBoii nepeMeHHoi, OIIEHKY MapTHHAJILHBIX CPETHUX OYAyT BBIYMCIISITHCS [JIS LIEJICBOI
MIEpEMEHHON. YUTHTE, YTO €CJIN LeJieBasi IepeMeHHasl 3aJaHa IIPY ITOMOIIN ONINHU COOBITHS/UCIIBITAHUS, 3TO JAET
OILIEHKHM MapIrUHAJIbHBIX CPEIHUX JJI COOTHOIICHNS COOBITUS/UCIBITAHNS, a HE [JIs1 yncia coobituil. Ecnu 3amano
IIpeoGpa3oBanne dyHkumeil CBSI3M, OIICHKN MaprUHAIBHBIX CPEAHNUX OYAYT BBIUUCIATHCS JJIS JIMHEHHOTO
OpeauKTOpa.

CKOppEKTﬂpOBaTb HA MHOKE€CTBCHHbIC CPABHCHHUS, HCNIOJ/Ib3YSl. HpI/I BBITIIOJIHCHUM IPOBCPKU TMIIOTE3bI C HECKOJIbKUMU
KOHTpacTaMu O6HIHI71 YPOBEHDb 3HAYUMOCTHU MOXKHO OTPEryJIMpoOBaTh, UCXOs U3 ypOBHCﬁ 3HAYUMOCTHU I
HCIIOJIB3YEMBIX KOHTPACTOB. 9T0 O3BOJIIET BBI6I/IpaTb METOI KOPPEKTUPOBKHU.

* Haumenbluas 3HaUMMas Pa3HOCTb. JT1o0T METO HE yIIpaBJIACT MOJIHOM BEPOATHOCTBIO OTKJIOHCHU S I'MIIOTES,
HEKOTOPLIC JIMHEWHBIE KOHTPACTBI KOTOPBIX OTJIUYAFOTCA OT 3HAYCHUI HyCTOﬁ TUIIOTE3bI.

*  [locaenosareaviniii borugepponu. D10 npoueaypa boubepponu nociea0BaTesIbHOrO OTKIOHEHUS, KOTOpast
SIBJISIETCSL 3HAYMTEJIbHO MCHEE KOHCEPBATHBHON B IJIAHE OTKJIOHEHUS OTACJbHBIX TUIIOTE3, HO COXPAHSIET TOT XKe
00IIMif ypOBEHb 3HAYMMOCTH.

* Ilocaenosareavnuuii Hlunak. ITo mponenypa lllngaka mocnenoBaTeIbHOTO OTKIIOHEHUS, KOTOPAS SIBJISIETCS
3HAYUTEIHLHO MEHEee KOHCEPBATUBHOM B IUTAHE OTKJIOHEHHS OT/ACIbHBIX THIOTE3, HO COXPAHSIOIIEH TOT Xe 00muit
YPOBEHb 3HAYUMOCTH.

MeTto1 HauMeHbIIIeH 3HAYUMOit PAa3HOCTU MEHEEC KOHCCPBATUBEH, YEM MOCJIeI0BATEJIbHBIN METOT ]_HI/IﬂaKa,
KOTOpLIfI, B CBOIO O4CpECb, MCHCC KOHCEPBATUBCH, YEM MOCJIeI0BATEJIbHBII METOT BOH(l)CppOHI/I, COOTBECTCTBCHHO,
MEeTO/] HauMEHbIIIEH 3HAYUMOI Pa3sHOCTHU 6yHCT OT6paCBIBaTI), KakK MUHUMYM, CTOJIbKO XK€ MHAUBUAYAaJIbHBIX
THIIOTE3, KaAK 1 MOCJIeI0BATEJIbHBIA METOT H_II/IZ[aKa, a TOT, B CBOKO OU€PEab, KAK MUHUMYM, CTOJIBKO XK€
WHAUBUAYAJIbHBIX TUIIOTE3, KAK MOCJIEI0OBATEJIbHBINA METOT BOH(I)CppOHI/I.

IlpencraBiaenune mogesu: [To yMoO4aHUIO BBIBOUTCS MpeacTaBieHne CBoaKa 11 Moae . YToObI MOCMOTPETh
JIpyroe npeacTaBJIeHue MOJEJIN, BEIOEpUTE €ro U3 MUHUU3O0PAKEHHI TPeICTABIICHHUS.

CB’O,HKLZ A Mogeqau. OT10 OpeACTAaBJICHUC - CHUMOK, MITHOBCHHAA BU3yaJIbHAA CBOJAKA 10 MOICJIM U €€ IIOAT OHKE.

Ta6mua. Dta TabiMna onpenessieT LeJIeBYIO IEPEMEeHHYI0, paclpeesieHue BepOsITHOCTE! U QyHKIUIO CBS3H,
3a1anHHbIe B OKHe [[IapaMeTphl esieBoii nepeMenHo, Ecii 1esieBast mepeMeHHas ONpeieNseTCs COOBITHAMMT 1
UCHIBITAHUSIMH, sTueiika OyAeT pa3jiesieHa, YTOObI II0KA3aTh OT/IEJILHO MOJIe COOBITUI U MOJIE UCTIBITAHUI UJIH Ke
(UKCHPOBaHHOE KOJIMYECTBO UCHbITAHMIT. KpoMe TOro, BBIBOJUTCS CKOPPEKTHPOBAHHBIN MH(POPMAIIMOHHBIN
kputepuii Axauke (corrected Akaike information criterion, AICC) koHeuHO#i BEIOOPKH 1 HH()OPMAIIMOHHBIH
kputepuii baiieca (Bayesian information criterion, BIC).

*  Axauxe ckoppexTupogannbiil. Kputepnit 1151 BBIOOpA U CPABHEHHS CMEIIAHHBIX MOJIeJICi Ha OCHOBE
OTPUIIATEJILHOTO YJIBOEHHOTO (OTPpaHUYEHHOT0) JIoTapu(Ma npaBaono100us. MeHblne 3HaYeHU s YKa3bIBAIOT Ha
syumyto Mozeib. Kpurepuit AICC "xoppektupyer" nnpopmanuonslit kpurepuii Axauke (AIC) st Masbix
pa3MepoB BeIOopok. ITpu yBesmuenun pasmepos Beioopok kputepuit AICC cxoautes k kputeputo AIC.

*  buaitecosckuii. Kputepuii 17151 BBIOOpA ¥ CPABHEHUS MOJIeJIell HA OCHOBE OTPHUIATEIILHOTO YABOSHHOT O
Jorapudma npasnonogo6ms. MeHbIme 3HaYeHNs YKa3bIBAIOT Ha JIy4inryro moaens. BIC taxxke "mrpadyer”
MO/IEJIM CO CJIMIIKOM OOJIBIIUM YHCIIOM AapaMeTPOB (HApHUMED, CI0KHbBIE MOJIEN C OOJIBIINM YHCIIOM
BXO/HBIX [IEPEMEHHBIX ), HO OoJiee cTporo, yem AlC.

ﬂHanaMMa. Ecmm ejeBas N€pEMCHHaAs SABJISACTCS KaTeFOpHaJ’IbHOﬁ, AuarpaMma 1noxkasplBa€T TOYHOCTD
OKOHYATEJIbHOI MOJIEJIA B BU/JIE HpOHeHTHOfI JOJIM ITpaBUJIbHBIX Knaccn(bmcaunﬁ.
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Crpyxrypa ganneix. DTO NPeACTABIICHUE COACPKUT CBOJKY 3aJaHHON BAMHU CTPYKTYPBI JAHHBIX U TIOMOTAET
IPOBEPHUTH, YTO CYOBEKTHI M MOBTOPHBIC N3MEPEHUS 3a1aHbI paBuiIbHO. MHDOpManns HaOIr0IeHNH 119 IepBOTO
CcyOBeKTa BBIBOJUTCS JJISI BCeX MoJiel cyOBeKTOB U MOJIel MOBTOPHBIX U3MEPEHUH, a TakxkKe IS eJIeBOi
nepeMeHHON. KpoMe Toro, BBIBOJUTCS! KOJIMYECTBO YPOBHEH JJIs KaXA0r0 MOJIsl CYyOBEKTa U MOJISI HOBTOPHBIX
U3MEpEHUi.

Ipengcrkasannvie mpoTus nHadrogenHblx: 119 HEMPEPHIBHBIX IIEJIEBBIX NEPEMEHHBIX, BKJIFOUAS IEPEMEHHBIE,
3aJIaHHBIC KaK COOBITHS/MCIBITAHNS, BEIBOANUTCS AUATPAMMA PACCESHUS C MHTEPBAJIAMHU [T PEACKa3aHHBIX
3HAYEHUH 0 BEPTUKAJILHON OCH IPOTUB HAOJIIOIEHHBIX 3HAUEHWIA IO TOPU3OHTAJIbLHOI och. B maease Touku
JIOJDKHBI JIEXKATh HA MPSMOIL, TpoBeIeHHOH 1m0 yriioMm 45 rpaaycoB. Takoe npeacTaBjeHue MO3BOJISET OMPECIIUTh,
€CTh JIM 3AIIMCU, KOTOPBIE IJIOXO MPEICKA3ZBIBAIOTCS MOEJIBIO.

Kuaccugpurayua: 171 KaTeropualIbHBIX IIEJICBBIX IEPEMEHHBIX B 3TON TaOJIMIIE BBIBOIUTCS MEPEKPECTHAS
KJTaccu(uKanus HaOTFOCHHBIX U IPeCKa3aHHBIX 3HAUCHHH IIeJICBOM IEPEMEHHO B TEIUIOBOH KapTe, a TAKXKe
001muit MPONIEHT MPABUIILHBIX 3HAUCHHIA.

Ctnmm Tadsmn. CymecTByeT HECKOJIbKO pa3JIMYHBIX CTUJIEH BBIBOIA, KOTOPBIE MOKHO BIOPATH B BBINAIAIOIIEM
criucke CTHIIb.

* TlpomneHT no crpoke. 3/1€Ch BBIBOISTCS MIPOIEHTHI 110 CTPOKaM (KOJIMUIECTBA B siUeiikaX, BHIPAKEHHbBIE B IIPOLIEHTAX
OT UTOTOB TIO CTPOKE) B STUEHKax. ITO 3a/IaHO IO YMOJTYAHUIO.

¢ KoanuecTBa B ﬂqep“ncax, 3)_'[6013 BBIBOJISITCS KOJIMYECTBA B sTUCHKaX. Tenn JJ1S1 TETJIOBOM KapThbl IO-IIPE)KHEMY
OCHOBAHBI HAa 3HAYCHUAX IMTPOLUCHTOB IIO CTPOKaM.

*  TemnoBas Kapra. 3HaveHus JJIA A4Y€CK HE BBIBOJATCS, UCHOJIL3YETCS TOJILKO 3aTCHCHUEC.

e Cuxarplii. be3 BbIBO/Ia 3aT0JIOBKOB CTPOK WJIM CTOJIONOB MJTM 3HAYSHUN B siueiikax. MOXET OBITh TOJIE3HBIM, €CITH
y LEJIEBOM IEPEMEHHON MHOTO KaTETOpUil.

ITponymennsie. Ecii B Kakux-J1100 3aNKCSX IS IEJIEBOM MEPEMEHHOM €CTh OTCYTCTBYIOIIUE 3HAYECHU S, OHU
BBIBOJISITCSL B cTpoke (OTCyTCTBYIOIIME) IO BCEMHU OCTAJIbHBIMHU JEHCTBUTEILHBIMU CTPOKAMU. 3AMUCH C
OTCYTCTBYIOLIMMHU 3HAUEHUSIMU HE YYACTBYIOT B BBHIUMCIICHUU OOIIEro MPOLEHTA NPABUIIbHBIX.

HeckobKo0 ne/ieBbIx NEePEeMEHHbIX. HpI/I HaJIMYUHX HECKOJIBKUX KATCTOPUAJIbHBIX HEJICBBIX ICPEMCHHBIX KaXXaas U3
HUX BBIBOJUTCS B OTACJIbHOMN Ta6JII/IL[e, OprU4eM OTACJIbHBIC HEJICBLIC ICPEMEHHBIC MOXXHO BLI6paTL BB
BbIIIAJAXOIIEM CITMCKE ]_Ie.]'IEBaﬂ nepeMeHHas.

Bouabume Tadmnsl. Eciii y BBIBOIMMOI 1ies1eBoit nepeMenHoit 6ostee 100 kaTeropuit, Tabsmia He BBIBOAUTCS.
Qukcuposanmvle 3¢hhexTsl: DTOT BHUI IOKA3BIBACT BEJIMIUHY KaXI0T0 (PUKCHPOBaHHOTO 3(dekTa B MoIe.

Crnmu. imerorcs Pa3JIMYHBIC CTUJIM BBIBOJA, KOTOPBIC MOXXHO BbI6paTI> B BBIIIAJAFOIIEM CITMCKE CTiiIb.

e Jlmarpamma. DTO Auarpamma, Ha KOTopoit a3 pexThl COPTUPYIOTCS CBEPXY BHH3 B HOPSIAKE, 3aJaHHOM
napamerpamu B rpynie Oukcuposannble 3¢GexTsl. CoennHSIONINE JIMHAN Ha TUarpaMMe sSBIISIOTCS
B3BCIIICHHBIMI Ha OCHOBE 3HAYMMOCTH 3P PEKTOB, C OOJIBIIEH TOIMHON JIMHUH, COOTBETCTBYFOIICH O0ITee
3HaYUMBIM 3 dekTam (MEHBIINM p-3HAUCHHSIM). DTO 3aJaHO IO YMOTYAHHUFO.

e Tadmma. OTo Tabiuna AUCIEPCHOHHOIO aHAIN3a JIJIsl OOIIUX U MHAMBUAYAJIbHBIX 9((PEKTOB MOIEIIH.
OtaenbHble 3G EKTH COPTUPYIOTCS CBEPXY BHU3 B IOPSAKE, 3aJaHHOM IapaMeTpamMu B rpymmne GukcupoBaHHbIE
3 (eKThI.

3HaunmocTb. EcTh NOJI3yHOK 3HAYMMOCTH, KOTOPBIH YIPABIISET TeM, Kakue 3(h(eKThl BHIBOASTCS B IPEICTABICHUN.
D hexTs! co 3HAUCHUSIMU 3HAYMMOCTH, TPEBOCXOASIIIME 3HAYEHNE MOJI3YHKA, CKPBITHL. DTO HE U3MEHSIET MOJIEJIH,
a TIPOCTO MO3BOJISIET COCPEIOTOYNTH BHUIMAHNE HA HanOosiee BaXHbIX apdekTax. [To ymodanuro 310 3HaUeHUE
pasHo 1,00, Tak uyTo HUKaKkue 3(hHeKTH He OTPUILTPOBLIBAIOTCS HA OCHOBE 3HAYMMOCTH.

Qukcuposarnvle KOIPPuyuenTvl: ITOT BUI MOKA3BIBACT 3HAUCHHE KAXKIOTO (PUKCHPOBAHHOTO K03((uUIieHTa B
mojiesin. O6paTuTe BHUMAHUE HA TO, 9TO (GaKTOPHI (KaTeropuasibHbIe IPEIUKTOPbI) UMEIOT HHAUKATOPHYIO
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KOZIMPOBKY B MOJIEJH, TaK 4TO 3PdeKThl, conepxaline GakTopbl, OOBIMHO OYAYT UMETh HECKOJIbKO CBSI3AHHBIX
K03 pHIMENTOB, 110 OJTHOMY [IJIS1 K&KIOU KATErOPUH, UCKJIFOUasl KATETOPHIO, COOTBETCTBYIOIIYIO H30BITOYHOMY
K03(h(HUIUEHTY.

Crnm. imerorcs Pa3JIMYHbIC CTUJIA BBIBOJA4, KOTOPBIC MOXHO B])I6paTL B BbIIIAJAFOIIEM CITMCKE CTiiIb.

e JImarpamma. DTO quarpaMma, B KOTOPO# cHavYasia BHIBOJUTCS CBOOOIHBIN WIeH, a 3aTeM 3PPEeKTHI,
OTCOPTHPOBAHHBIE CBEPXY BHU3 B MOPsIJIKE, YKa3aHHOM IapaMeTpaMu B rpynie PukcupoBanHble 3P (e ThI.
BuyTpu adpdextos, copepxamux GakTopbl, KO3QGUIUESHTH COPTUPYIOTCS B IOPSI/IKE BO3PACTAHUS 3HAUCHUIA
JaHHbIX. CoeIMHSIONINE JIMHAY HA IMArpaMMe SBIISFOTCS PACKPAIIEHHBIMY 1 B3BEIICHHBIMH Ha OCHOBE
3HAYUMOCTH KO3()(PUIUECHTOB, C OOJIbIICH TOJIIINHON JIMHUN, COOTBETCTBYIOIIEH O0JIee 3HAYNMBIM
KoapunueHTaM (MEHBIIUM p-3HAYCHUSIM). DTO 33JaHO O YMOTYAHHUFO.

e Ta0/mmua. B aT0if Tabimie BBIBOAATCSA 3HAYCHUS, Pe3yIbTaThl TECTOB HA 3HAYUMOCTD U IOBEPHUTEJIbHBIE
MHTEPBAJIbI IS MHIMBHIYaJIbHBIX Koo duiuenToB Moaenu. [Tociie cBoboanoro wiena apdexTsl COpTUPYIOTCS
CBEpXY BHH3 B IOPSIAKE, 33JaHHOM IapaMeTpamiu B rpymie OukcupoBaHHble 3hdekThl. BHYTpH 3 (dekTOB,
comepxxamux GakTopbl, KOAQGUIUSHTH COPTUPYIOTCS B OPSIKE BO3PACTAHUS 3HAUCHWIA JaHHBIX.

IMomuomuanbHoe. Ecin mMeeT MeCTO MOJIMHOMMAJIBHOE PACTIPE/IESICHUE, BBIOPATH KATETOPHIO 1IEJIeBOM EPEMEHHOI
TSI BBIBOJIA MOXHO B BbInajatomieM crnucke [TommaomuansHoe. [Topsaok COPTUPOBKY 3HAYCHUI B CIICKE
OTpe/esIAeTCs MapaMeTpaMu B OkHe [lapaMeTpbl mocTpoeHwHs.

IKCHoHeHHAIbHOe. BBIBOAUT OlleHKH KOA(P(UIIMEHTOB IKCIIOHEHT M IOBEPUTEIIbHbIE NHTEPBAJIbI JJI1 HEKOTOPBIX
THUIOB MOJIEJICH, BKJTFOYasl OMHAPHYIO JIOTUCTUYECKYIO Perpeccuro (OMHOMUAIbHOE pacipeeicHue ¢ PyHKIIeR
CBSI3H JIOTHT), HOMHHAJIbHYEO JIOTUCTHIECKYIO PErpeccrio (MMOJIMHOMHUAIBHOE PACIIpe/ieSiCHUe ¢ (pyHKIMEH CBSI3U
JIOTHT), OTPUNATEIIFHYIO OMHOMUAIBHYIO PETPECCHIO (OTPHUIIATEIbHOE ONHOMHUAIILHOE PacIpe/ie/IeHIE C
JorapuMIYecKo CBSI3bI0) U JIOTJIMHEIHY0 MOeIb (pachperneseHue [1yaccona ¢ JorapugMuueckoit CBSI3bI0).

3naunMocTb. ECTh MOI3YHOK 3HAYMMOCTH, KOTOPBIH YIPABIIAET TeM, Kakue KO3 PHUINSHTHI BRIBOIITCS B
npeacTaBieHnn. KoapGunueHTs! co 3HaYeHNIMH 3HAYMMOCTH, TIPEBOCXOAIIINMH 3HAYEHHIE TOJI3YHKA, CKPBITHL. JTO
HE U3MEHseT MOJIEJIH, a IPOCTO MO3BOJISET COCPEAOTOUNTH BHUMAaHNE Ha HanboJiee BaXXHbIX ko3 durmentax. [To
YMOJTYQHHIO 9TO 3HayeHue paBHo 1,00, Tak 4To HUKakKue KO3 OUIMEHTHI He OTHUILTPOBBIBAIOTCS HA OCHOBE
3HAYUMOCTHU.

Kosapuayuu npouseoavhvix s¢hdhextos: B 3TOM MpeICTaBICHUN BHIBOJAUTCS MATPHIA KOBAPUAIMU IPOU3BOJILHBIX
apdexton (G).

Crnm. merorcs Pa3JIMYHBIC CTUJIA BBIBOJA4, KOTOPBIC MOXHO BI)I6pa,Tb B BBINIAJAFOIIIEM CIIMCKE CTilIb.

*  3uaveHnst KoBapuamuii. DTO TEIUTOBAs KapTa KOBAPHAIIMOHHONW MaTpPHIIbI, HA KOTOPOH 3(p(heKTHI COpTUPYIOTCS
CBEpXY BHH3 B IOPSIAKE, 3 JAHHOM IapaMeTpamu B okHe PukcnpoBaHHbIe 3 dekTol. LIBeTa Ha KOopperorpaMmme
COOTBETCTBYIOT 3HAUCHHM STUECK, KaK MOKA3aHO B KJIFOUE. DTO 3aJaHO MO0 YMOIYAHUFO.

*  Koppeaorpamma. DTo TemioBas KapTa MaTPUIbI KOBAPUAIUH.

e Cikatple. DTO TemJIOBas KAPTa MATPUIBI KOBapualy 0€3 3aroJ0BKOB CTPOK U CTOJIOIOB.

Baokn. Eciu ecTh HECKOJIbKO OJI0KOB MMPOU3BOJIbHBIX 3(1)(1)CKTOB, B BbIIIaJAOIICM CIIMCKE Biox moxnO BI)I6paTb
0JI0K JJIs1 BBIBOIA.

I'pymmsi. Ecim y 6510ka mpon3BoIbHBIX 3(p(heKTOB ecTh crenuduKaIms rpymnIibl, B BbIIaIaroIeM ciucke [ pymma
MOJHO BBEIOPATh YPOBEHDb I'PYIIIBI 711 BBIBOIA.

ITo/muomuaabHoe. Eciii nMeeT MECTO NOJIMHOMUAJIBHOE PAaCIpeiesieHne, B BblafaromeM cnucke ITosmuaomuaabHoe
MOJHO BBIOPATh KaTETOPUIO 1IeJIeBOI NepeMeHHO! A1 BBIBOJA. [TopsSa0K COPTUPOBKM 3HAUCHUI B CIIMCKE
omnpezesseTcs napaMeTpamu B rpymnne Oy NoCTPOeHu .

Hlapametpoi kosapuayuu: DTO MPEICTABIICHAEC BHIBOIUT OLCHKYM MapaMeTPOB KOBAPHUAINH U CBSI3aHHBIE C HIMU
CTATHCTUYECKIE TIOKA3ATEIIH JIJI1 OCTATKOB ¥ CIyYalHBIX 3PPEKTOB. DTO pacIImpeHHble, HO (hyHIaMEHTAIbHEIC
pe3yIbTATHI, CoepIKaIie NHPOPMAINIO O TPATOJHOCTH KOBAPHAIMOHHON CTPYKTYPHI.
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Urorosasi Tadmna. DTo KpaTKUil CIPABOYHUK 11O YHCITy HApaMETPOB B MaTpUIlax koBapuanuu octatkoB (R)
ciy4aitHeIX 3¢ dexToB (G), paHry (YHciy CTOJIONOB) MaTPHI IIaHa (PUKCHPOBAHHBIX 3(h(hekToB (X) U CIyuaitHbIX
3¢ dexToB (Z), a TakXkKe YUCITy 00BEKTOB, KOTOPBIE 3aJaHbI OJISIMHU, ONPEACIISIONIMME CTPYKTYPY TaHHBIX.

Ta6smna napaMeTpoB KoBapHamiu. [1J1s1 KaXk10ro apaMeTpa KOBapualuu Npyu BEIOpaHHOM 3(h(deKkTe 0TOOpakaroTes
€ro OIICHKA, CPeTHEKBAIPATHYHAS OIMIOKA U JOBEPUTEIIbHBIN HHTEpBaJl. UNUCIIO BEIBOIAMBIX TAPAMETPOB 3aBUCUT
OT KOBapHUAIMOHHOM CTPYKTYPHI 11 3TOTO 3hdekTa, a A1 OJIOKOB CITydaifHbIX 3(h(HEeKTOB - OT uncia 3PPeKToB B
aToM 6110ke. Ecrmi BUIHO, UTO HeTMaroHaIbHBIE TapaMeTphbl HE3HAYUMBI, JIy4IIle ICIOJIb30BATh 00JIee MPOCTYIO
KOBapHAMOHHYIO CTPYKTYPY.

ddexThl. Ecim ecTh 6710KH ciayuaitHBIX 3 GEKTOB, B BBIMAAAIOIEM cicke D(P(HEeKT MOXKHO BHIOpATh 3 HeKT
OCTaTKOB WJIX cliydaiiHblit apdexT mi1st BiBoaa. DPGHEKT 0CcTaTKOB BCETrAa JOCTYIEH.

I'pymnbi. Ecin y 6710ka 3hpexTOB OCTaTKOB MIIH City4aiiHBIX 3 (HEeKTOB ecTh crnenuduKanus rpymnmsl, ypoBeHb
TPYINIIBI IJIS1 BBIBO/IA MOXHO BBIOPATH B BBITAAAIOIIEM crivcke [ pymma.

IMomumnomuaasHoe. Ecimm nMeeT MecTo MOJIMHOMHUAJIFHOE paciipe/iesieHIe, BRIOPaTh KATETOPHIO IIEJICBON IIePeMEHHOM
JUUTS BBIBOJIA MOJKHO B BBIIIaaroiem crucke [lommaomuansHoe. [Topsigok copTUpOBKY 3HAYCHUI B CIIHCKE
OTpe/esIAeTCs mapaMeTpamu B rpymmne [lapameTpsl mocTpoeHws.

Oyenennvle cpeguue: 3nauumvie s¢hghexTsl: DTO AUATrpaMMBbl, HOKa3aHHbIE IS AECATH "HanboJiee 3HAYMMBbIX"
(uKcupoBaHHBIX 3(PEKTOB BceX PakTOPOB, HAUNHAS C TPeX(PaKTOPHBIX B3aMMOJICHCTBYIA, 1aJiee 1Is
JBYX(paKTOPHBIX B3aUMOICHCTBHN ¥, HAKOHEII, 1T TJIaBHBIX 3 dekToB. Ha numarpaMmmax mo BepTUKAJIBLHON ocH
OTJIOKEHBI CIIeTAHHBIC IO MOJIEJIA OIIEHKHU 3HAUCHMUIA eJICBOM MePEMEHHO 1T KaXKI0TO 3HAUCHUS TJIABHOTO
a¢dexra (mym nepBoro 3pdekTa, ykazaHHOTO BO B3aMMOJICHCTBUN) HA TOPU3OHTAIBHOM ocu. OTaeIbHASs JIMHUS
COOTBETCTBYET KakJIOMY 3HAUCHHIO BTOPOTO 3 (heKTa, YKa3aHHOTO I B3aUMOICHCTBHUS, a IS KaXK0TO 3HAYCHIS
TPEThero yka3zanHoro 3¢dexra B TpexhakTOpHOM B3aUMOICHCTBAN BBIBOJUTCS OTAEIbHAS AUATpAMMA IPH
COXPaHEHUM 3HAYECHHUI BCEX OCTAJIbHBIX NPEJAUKTOPOB HEM3MEHHBIMU. DTO JA€T MOJIE3HYIO BU3YaIM3alUIO TOTO,
Kaxoe BIIMSTHHUE K03(D(DUIIMEHT KaXA0ro MpeIuKTOpa oka3bIBaeT Ha IleJieByIo nepeMeHHyto. OOpaTute BHUMaHue, Ha
TO, YTO IIPH OTCYTCTBUH 3HAYMMBIX IPETUKTOPOB OIEHKH CPEJHUX HE BBHIYMCIISIOTCSI.

IToxazaren A0BepHus. IToxa3wiBaeT BCPXHIOKO U HUKHFOKO I'PAHUIBI JOBEPUTEIILHOI'O HHTEpBAJIa AJIsA
MapIruHaJIbHBIX CPCAHUX, UCIOJIb3YS YPOBCHb 3HAYUMOCTH, 3a/IaHHBIN B rpynrme HapaMeTpH IIOCTPOCHUS.

Oyenennvie cpeanue: Iloavzosareavckue I¢pghextvr: DTO TAOJIMIBI U AUATPAMMBI U1 3aTPEOOBAHHBIX
HOJIb30BATEIIIMU (PUKCUPOBAHHBIX 3P PEKTOB BeeX GaKkTOPOB.

Crum. imerorcs Pa3JIMYHbIC CTUJIM BBIBOJA, KOTOPBIC MOXHO BbI6paTI) B BBIIIaJAFOIIEM CITMCKE CTHIIb.

° Z[uarpaMMa. B sTom cTute BBIBOJUTCS JIMHEHHA S Jquarpamma, riac no BCpTHKaHBHOﬁ OCH OTJIOXECHBI CACJIAHHBIC
10 MOJIEJIN OIICHKM 3HAYCHUH 11eJIeBOI MepeMeHHO! IS Ka)KI0TO 3HAYCHUS TJIABHOTO 3 dexTa (Ui IepBoro
a¢dekTa, yka3aHHOrO BO B3aUMOJICHCTBUN) HA TOPU3OHTAJILHON ocu. OT/eNIbHAS JIMHUS COOTBETCTBYET KAXKIOMY
3HAYCHUIO BTOPOTO 3 PeKTa, yKa3aHHOTO JIJIs B3aUMOICUCTBUS, & JIJI KaXK0T0 3HAYCHUS TPEThEro YKa3aHHOTO
3¢ derTa B Tpex(hpakTOPHOM B3aMMOJICHCTBUH BHIBOJAUTCS OTACNIbHAS TUATPaMMa, IPH COXPAHECHUH 3HAYCHUI
BCEX OCTAJILHBIX IIPSIUKTOPOB HEM3MECHHBIMIL.

Ecmu 3aTpeGoBaHbl KOHTPACTHI, BEIBOAUTCS APYrasi AuarpaMma, e CpaBHUBAIOTCS YPOBHU NOJISI KOHTPACTOB, a
JUTSL B3aUMOCUCTBU BRIBOIUTCS TUArpaMMa, OTpakarolas Kax10e coueTanue ypoBHeil 3()(eKToB, OTIIMIHOES
OT II0JIs KOHTPACTOB. [[JIs MApHBIX KOHTPACTOB 3TO CETeBas AUarpaMMa PaCCTOSIHUMN, TO eCTh rpaduuecKoe
NpeJIcTaBJieHue TaOIMIbI CPABHEHUH, B KOTOPOM PACCTOSHUS MEXKAY y3JIAMH CETH COOTBETCTBYIOT Pa3JIMUUSIM
MeX/1y BbIOOpKamu. JKeThle JIMHIUM COOTBETCTBYIOT CTATUCTUYECKN 3HAYMMbBIM PA3JIMUUSIM; YePHbIC JIMHUN
COOTBETCTBYIOT HE3HAYMMBIM pa3yimuusiM. HaBenenne ykasaTesis MbIIIU HA JIMHUKO B CETH NPUBEET K BHIBOY
KOHTEKCTHOHM CTPOKH CO CKOPPEKTUPOBAHHBIM 3HAYCHUEM 3HAUYMMOCTH PA3JIMUKS MEX/IY Y3JIAMHU, COSTMHEHHBIMHU
JAHHOW JIMHUEH.

Z[J'IH KOHTpPACTOB OTKJIOHEHHIT BBIBOJUTCA croJiouaTas AJuarpamMma, rac ONCHECHHBIC 110 MOJCJIN 3HAYCHU L 1eJIeBOM
HepCMGHHOﬁ BBIBOJATCA 11O BCpTI/IKaHbHOﬁ OCH, a 3HAYCHUS ITOJII KOHTPACTOB - 11O FOpI/ISOHTaHbHOﬁ ocu, a OJjiia
B3aMMOJCHUCTBUI BBIBOJIUTCS AuarpamMma, oTpaxxarouiasa Kaxa0€ COuCTaHue ypOBHCfI 3(1)(1)€KTOB, OTJIMYHBIX OT
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110J11 KOHTPAcTOB. CTOJIOMKH MOKA3BIBAIOT PAZHUILY MEXKAY KAKIBIM U3 YPOBHEMN IOJISI KOHTPACTOB U OOIINM
CpeIHIM, H300pa’kaeMbIM Y€PHOI TOPU30HTATILHON JIMHUCH.

J1J1 mpoCThIX KOHTPACTOB BBIBOJUTCS CTOJIOUATAS AUATpAMMa, OTOOpakaroIasi ONeHEHHBIE IO MOIEITN
3HA4YEHUsI LeJIeBOI IEPEMEHHOM 110 BEPTUKAJILHON OCU M 3HAYEHHUSI 110J1s1 KOHTPACTOB 110 TOPU30HTAJILHOM ocH, a
JUUTS B3AaMMOJCHCTBUI BBIBOAUTCS AUArpaMMa, OTpakaroIas Kax/10e coueTaHne YpoBHEH 3(h(eKTOB, OTINIHBIX
OT 10JIs1 KOHTPACcTOB. CTOJIOMKU TIOKA3BIBAIOT PA3HUIY MEXKIY KaX/IbIM U3 YPOBHEH MOJIT KOHTPACTOB (Kpome
MOCJIEJTHETO) U MOCJIEHIM YPOBHEM, U300 paaeMbIM YePHOW TOPU3OHTATILHON JINHUCH.

e Ta6muma. B 3ToM cTujie BEIBOAUTCS TaOJMIA ¢ OIIEHKAMY 3HAUCHHUH 1IeJICBO IIEPEeMEHHOM, C/IeJIaHHBIX 110
MO/IEJ N, CTAHTAPTHBIMA OIIMOKAMHY U TOBEPUTEILHBIMU HHTEPBAJIAMH JIS KaXI01 KOMOMHAIINY YPOBHEH Mo
B 3¢ dexTe, Mpu COXpaHESHNH 3HAYEHUH BCEX OCTAJIBHBIX MPEAUKTOPOB HEM3MEHHBIMH.

Ecnm 3aTpeboBaHBI KOHTPACTHI, BEIBOAUTCS APYTasi TaOJIMIA, COAepKAIIas ONCHKN 3HAUYCHNUH, CTAHIaPTHBIC
OIIMOKY, KPUTEPHH 3HAYMMOCTH U IOBEPUTEIbHbIC MHTEPBAJIBI 1T KaXI0TO KOHTpacTa. 171 B3amMOoAeHCTBHIA
BBIBOJMTCS OT/EJIbHBII HAOOP CTPOK, OTPAKAFOIINIT BCe COUSTAHMUS YPOBHEH 3((HEKTOB, OTINYHBIE OT MOJIS
KOHTpacToB. KpoMe Toro, BRIBOAUTCS TabJIMIA C pe3yIbTaTaMH OOIIero TecTa, a i B3aNMOACHCTBUIT 1aeTcs
OTJIEJIbHBIN OOIIUI TECT IS KaXA0TO COYeTaHusl ypOBHEH 3PPEKTOB, OTJINIHOTO OT MOJIST KOHTPACTOB.

IToka3aresn aoBepus. [To3BossteT MEPCKIIOIATHCA C BerHef/i rpaHyilbl JOBCPUTCIILHOT'O MHTCPBAJId HA HUXHIOIO
JJIE MapruHaJbHbIX CPCIHUX, UCIIOJIb3Yd YPOBCHDb 3HAYUMOCTH, 3a/IaHHBII B rpymre HapaMeTpm MOCTPOCHMU .

KommnonoBka. [TepexiroyaeT KOMIIOHOBKY JUaTrpaMMBI TAPHOTO CpaBHEHNS KOHTpacToB. Kpyrosoit popmart
JMarpaMMBbl MEHee YyBCTBHUTEJICH K KOHTPACTAM, YeM CETUATHIN, HO B HEM HET IEPECeKAFOIITNXCS JIMHITA.

Iapametpui: Tlpu olieHKEe MOJENN HYKHO CT€HEpUPOBAThH 3JIEMEHTHI, BHIOPAHHBIC HA 3TON BKJIAJIKE.
ITpenckazanHoe 3HAUCHME (17151 BCEX MOJIeH HA3HAYEHUs) U JOCTOBEPHOCTH (I KaTerOpUaJIbHBIX MoJIel
HA3HAYCHNUs1) BHIYMCIISIFOTCS IPH OLICHKE BCET1a. BBIUMCIICHHBII TOKa3aTelb TOBEPUsI MOXKET ObITh OCHOBAH Ha
BEPOSTHOCTH IIPEACKA3aHHOT O 3HAYCHNUS (HAaMBBICIIAS IIPE/ICKa3aHHAs BEPOSITHOCTD) MJIM HA PA3HULE MEXTY
HaWBBICIIEH NTPE/ICKa3aHHON BEPOSITHOCTHIO M BTOPBIM 10 BEJIMYMHE 3HAYCHUEM IIPEICKa3aHHON BEPOSITHOCTH.

° Hpencxasa}myw BEPOATHOCTD /IJIf KATEropua/JibHbIX HEJICBbIX noJIeH. Ey,[[yT BbIYMCJICHBI IPCICKA3aHHBIC
BCPOATHOCTU AJId KaTCTOPpUAJIbHBIX noJjieil Ha3HAYeHU . ﬂﬂﬂ Kaxgou KaTeropuu co3aacTcs 1moJie.

*  OueHKH CKJIOHHOCTH /UIsi IaroBbIX noJieil Ha3Hauenusi . [1j1st Moiesieii ¢ pyiaroBbIM I0JIeM Ha3HA4YeHHUs (KOTOpoe
BO3Bpamaet npezackaszanue Ja win HeT) MokHO 3aTpeboBaTh OIEHKY CKJIIOHHOCTH, KOTOpast 0603HAYaeT
HpaB):[OHOZ[O6I/IC MMPAaBUJIBHOTO BBIXOJAHOTO 3HAYCHUS, 3aJTAHHOTO IJIA MMOJIA HA3HAYCHU . MO}ICJ’H} HaxoauT
MIPOCTBIE OIIEHKH CKJIOHHOCTH; KPOME TOT0, €CJIM JACHCTBYIOT pa3OueHus1, MOJIE]Ib HAXOUT CKOPPEKTUPOBAHHbIE
OLICHKH CKJIOHHOCTH Ha OCHOBE KOHTPOJIBHOTO pa3feia.

I'enepupoBath SQL 115 3T0i Moaean Korga ucnosb3yroTes TaHHbIe, XpaHsIrecs B 6a3e TaHHbIX, ko1 SQL MoxHO
nepenaBaTh 0OpaTHO B 0a3y JAHHBIX JIJIS BBIMOJHEHHS, YTO 0OECIeUMBAET BBICOKYIO MPOU3BOAUTEILHOCT MHOTUX
OIepaAlAN.

Bribepute oHy 13 CIEAYIOMNX OMIUI U yKa3aHUs, KaK BBINOJIHAETCS reHepupoBanue SQL.

* Ilo ymomuannio: BeImoHATH OLEHKY HPH MOMOIIH a1aNTepa CKOPHHTA cepBepa, ecJIi OH YCTAHOBJIEH; B MPOTHBHOM
cJay4ae - B mpouecce. [1pu coennHeHnn ¢ 0a30if TaHHBIX C YCTAaHOBJIEHHBIM a/IallTePOM CKOpHHTA TeHepupyeT SQL
TP TIOMOIIIM 3TOT'0 ajanTepa 1 CBI3aHHBIX (DYHKIINH, 3aTaHHBIX MToJb3oBaTesieM (user defined functions - UDF), n
OIICHMBAET BAIlly MOJEJIb B Oa3e JaHHBIX. Korga agantep CKOpMHra HeTOCTYIEH, 3Ta OMIHUS BINOJIHICT BHIOOPKY
BaIllUX JaHHBIX U3 0a3bl JaHHBIX Ha3a11 U ux ckopunr B SPSS Modeler.

* Cxopunr ¢ npeodpa3oBanuem B codocTBennblii SQL Ecym aTa onius BeiOpaHa, reHepupyeTcsi coocTBeHHbIH SQL
JUUTSL CKOpUHTA MOJIEJI B 0a3e JaHHBIX.

ITpumeuanne: XoTs 3Ta ONuIUsS MOXET OBICTPO AATh PE3YJIbTATHI, Pa3Mep U CIOKHOCTh codcTBeHHOro SQL
pacTeT ¢ POCTOM CJIOKHOCTU MOJEJIH.

* Ckopunr BHe 0a3b1 JauHbIX Eciii BbIOpaHa 9Ta OIMIKsI, BHIIOJHIETCS BHIOOPKA BAIINX JaHHBIX U3 0a3bl JAHHBIX
Hazaz u ux ckopuHr B SPSS Modeler.
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Y3en Kokca

Perpeccus Koxca cTpouT MporHo3HYr0 MOJAEIB JJIs1 JAHHBIX O BPEMEHH J0 HACTYIUICHHS COOBITHS. DTa MOJIEIb
reHepupyeT (GYHKIMIO BBDKUBAHNUS, IPE/ICKA3BIBAIOIIYIO BEPOSATHOCT TOTO, YTO UCCIJIEAYEMOE COOBITHE JOJIKHO
IIPOU30ITH B TaHHBI MOMEHT BPEMEHH ¢ JIJISl TAHHBIX 3HAYCHUI IPEIMKTOPHBIX epeMeHHbIX. PopMa (yHKINK
BBDKUBAHUS ¥ KOA(D(OUIMEHTHI PErPecCHt IS IPEIMKTOPOB OLEHUBAIOTCS M3 HAOJIFOJAEMbIX TPYIIIT; MOJIEIb MOXKET
B JaJIbHEHIIIEM NPUMEHSITHCS K HOBBIM HAOJIFOICHUSIM C H3BECTHBIMY 3HAUEHUSIMU MPEIUKTOPHBIX IEPEMEHHBIX.
Nmeiite B BUy, 4TO HHPOPMAIMS U3 EH3YPUPOBAHHBIX CYyOBEKTOB, TO €CTh CYOBEKTOB, HE 3aPeTrNCTPUPOBABIINX
nccijeayeMoe coObITHE B TeUCHNE BPEMEHH HAOJIIO/ICHN ST, BHOCST IOJIE3HBIH BKJIAJ] B OILIEHKY MO/JICJIN.

ITpumep. ITpuknaneiBast yCHIIUS K COKPAILIEHNE OTTOKA KJIMEHTOB, TEJIEKOMMYHHUKAIIMOHHAS KOMIIAHUS XOYeT, B
JaCTHOCTH, CMOJCIIMPOBATE "BpeMsI TEKy4eCTH", YTOOBI ONPENEITINTE (GaKTOPHI, CBI3AHHBIC C KIMEHTaAMH, OBICTPO
HEePEeKIFOYATOIIIMUCS Ha YCIYTH APYTuX KoMnanuil. /{1 3Toro onpenensieTcs ciydaifHas BBIOOpKa KJIMEHTOB, U U3
6a3bl JaHHBIX JOCTAIOTCS JAHHbBIE O BPEMEHHU UCIOJIb30BAHUS YCIYT (IPOJOJDKAIOT JIM 9TH KJIMEHTHI aKTUBHO
HCIIOJIb30BATH YCJIYIM) U TaHHBIE PA3JINYHBIX IeMOTpapUIECKHUX IOJICH.

TpeooBanusi. Bam TpebyeTcst 0JTHO WM HECKOJIBKO BXOHBIX MOJIEH, POBHO OJIHO MOJIe HA3HAYCHUS, & TAKXKE HYKHO
3a/1aTh [0JIe BpeMeHu qoxuTus Ha y3iie Kokca. [ToJie Ha3HAYEHHS JOJDKHO OBITh 3aKOIUPOBAHO TAKUM 00pa3oMm,
yTOoOBI 3HAUYeHHUe "false” 0003HaUATIO0 TPOTOIDKAFOIeecsT OOCTy )KHBaHUE, a 3HAUeHue "true" - 4To m3ydaeMoe coObITHE
[IPOU3OIILIO; y HErO JA0JDKEH ObITh YPOBEHb nu3Mepenust @.iar, a XpaHeHue - CTpokoBoe uiu nestouucientoe. ([pu
HEOOXOIMMOCTH CHCTEMY XPAHEHHSI MOXHO MPeo0pa3oBaTh, UCIOJIb3Ys y3eJ1 3anoHUTEb WK y3el1 Mi3Bieuenue. )
IToutst ¢ 3amanubiME 3HAUCHUSIMU O6a i HeT UTHOPUPYIOTCS. Y MCHOJIb3YEMbIX B MOJIEJIH MOJICH TOJIKHBI ObITh
MOJIHOCTBHIO KOHKPETU3UPOBAHBI TUIIBL. BpeMst TOKUTHSI MOKET ObITh JIFOOBIM YUCJIOBBIM IIOJICM.

I[aTa H BpeMsl. Tlonsa Z[aTa 1 BPpEMs HE MOT'YT HCIIOCPEACTBCHHO UCIIOJIB30BATHCA AJId OIPCACJICHUA BPECMCHU
JOXUTHsA; €CJIN Y BaC €CTh IMOJIA I[aTa 1 BPEMs, UX HY)KHO UCIIOJIb30BATh AJI CO3JaHUs ITOJISA, COACPXKAIIET O
3HAYCHHUA BPCMCHU OOXKUTUS, IPUMCHSASA PA3HOCTb MCXKOY aaTou npuxoda KJIMCHTA U aaTou Ha6J'I}O,Z[€HI/I$[.

Anam3 Kannana-Maiiepa. Perpeccuto Kokca MOXHO BBITOJIHUTH 0€3 BXOIHBIX MOJIEH. DTO 9KBUBAJICHTHO aHAJIN3Y
Kannana-Maiiepa.

Onuuu nonen yana Kokca

Bpems noxuTus. Beibepute unciioBoe mosie (TO €CTh MOJIe ¢ YPOBHEM H3MepeHus: Ko.iuuecreerHolil), 4TOOBI ClieIaTh
9TOT y3eJI UCIIOJIHsIEMbIM. BpeMsi qoxuTusi 0003HaYaeT Npo0KUTEIbHOCTD )KU3HU 3aIUCH, KOTOpas
mpeckasbpiBaeTcs. Hampumep, mpu MOAeIMpOBaHAN BPEMEHH IIPUCYTCTBUS KIIMEHTA IS TEKYYECTH KIIMEHTCKOM
6a3Bl 3TO MOXET OBITh TOJIE, B KOTOPOM 3aIUCHIBAETCS, KAK JOJITO KJIIMEHT OBLIT B KOHTAKTe C opranm3arueii. [lara,
KOT/1a KJIMEHT HavyaJl OOCITy)KUBATHCS UIIH OTKA3aJICSA OT YCIIYT, He BIMSET HAa MOJEIb; 3HAYMMOI OyIeT TOJIBKO
JUTITEJIbHOCTH TPEIOCTABIICHAS KJINSHTY YCIIYT.

BpeMH JOXUTUSA MPUHUMACTCA KaK IJIMTCIIbHOCTH Oe3 CAUHUL U3MCPCHUS. Bob1 1omxHBI y6e)11/ITI)CH, YTO BXOJIHBIC
T10JI1 COOTBETCTBYIOT BPEMCHU JOXKUTUS. HaanMep, IpU U3YUYCHUU TCKYUCCTHU IO MECAlaM B Ka4CCTBC BXOHBIX
HYXXHO HCIIOJIb30BATh JAHHBIC MECAYHBIX ONPOJaX, a HC TOJOBLIX. Ecmm Yy BallluX JAHHBIX €CTh JAThl Ha4YadJlda 1 KOHIIA
BMECTO NPOJOJDKUTCIIBHOCTH, HCO6XO,HI/IMO MEPEKOIUPOBATH UX B JJIMTCJIbHOCTD BBILIC Y3JIa Kokca.

OcTaJibHBIE MTOJISI B TOM JUAJIOTOBOM OKHE - CTaHAAPTHBIE U UCIOJIb3yeMble JJIs Bcero npoaykra IBM SPSS
Modeler. JlomoHUTEIBHYIO HHPOPMAIIUIO CMOTPUTE B pasieie |“M0,£lCHI/IpOBaHI/Ie ONIWIA TToJIel y3J1a” Ha CTp. 3 1|.

Onuuu moxenu ysna Kokca

Nms mogesn MOXHO CreHepHpOBATh UM MOJIEJIM aBTOMATHYECKH HA OCHOBE MOJIs Ha3HaueHust uiu noJtst ID (smbo
TUIIA MOJIEJI B CJIy4ae, €CId HUKAKOe U3 9THUX I0JIeH He 3ajaH0) JIM0O0 3aJaTh I0JIb30BATEIbCKOE UMSI.

Hcnoan3oBaTh Pa3/Jae¢/JICHHbIC TAHHbBIC. Ecmm OIPCOCIICHO ITOJIE pa3aciia, 9Ta OIIUA rapaHTUPYET, YTO OJIA
IOCTPOCHUSA MOJCIIA 6y,£[yT HCIOJIB30BATLCA JaHHBIC TOJIBKO U3 pa3Jacia O6y"ICHI/I$I.
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Co3pnanne mojedeii paciensienusi. CTpOUT OTAEJIbHYIO MOAEIb U1t KaKJOTO BO3ZMOKHOTO 3HAYEHUSI BXOIHBIX
HoJIeH, 3aJaHHBIX KaK HOJISI paciieIuieHus. [JonoaHnTenbpHy0 nHGopManuto cMoTpute B paszaese| ‘Tloctpoenne
[Monerneit pacienenus” Ha cTp. 28]

METOH. Z[OCTyHHbI CJICAYrOIIYE ONUur AJI BBOAA MPEAUKTOPOB B MOACIIb:

* Enter. 510 cnoco6 no ymMoMaHHIO, KOTJa BCE YICHBI IPSMO BBOJSATCSA B MOJeJIb. [1pu mocTpoeHnn Moiem
BBIOOD TOJIeH He MPOU3BOAUTCS.

* Tlomarossiii. [Tormarosslit ciocod oTOOpa mojeit CTpOuT MOJEIb OT IIara K Iary, Kak 1 0003Ha4eHO
Ha3BaHUeM. VIcxoHAs MOJIENb - 3TO IPOCTeHIas Mo/1ejIb 0e3 WICHOB Mo/IeH (KpoMe KOHCTaHTHI). Ha kaxxmom
1are OINEHUBAIOTCS YWICHBI, KOTOPBIC eIlle He TO0OABIICHBI B MOJEIIb, B TOOABIISIOTCS T€ U3 HUX, KOTOPBIC BHOCAT
HamboJIee CyIIeCTBEHHBIN BKJIa1 B IpeAcKa3aTeIbHY0 ciuily Mozesu. KpoMe 3Toro, yxke NpucyTCTBYIOIINE B
MO/IEJIN 4JICHbI OLICHUBAIOTCS HOBTOPHO /I ONPEAeSIeHUs, MOXKHO JIM yIAJUTh HEKOTOPBIE U3 HUX 0e3
CYIIECTBEHHOI'0 BO3AEUCTBUS Ha MOo/esIb. Eciii Takue 4sIeHbl eCcTh, OHU yAasstoTces. [Iponecc noBTopsiercs, u
JIpyrue 4JeHbl J00aBIIsIOTCs 1/nim yaassitores.. Koraa 6oJiblie HeT 4IeHOB, KOTOPBIE MOXKHO T00aBUThH JJIS
VIJIyYIIEHNUS] MOJICII, U HET WICHOB, KOTOPBIC MOXKHO yIaJINTh U3 MOJICIH O€3 CYIIECTBEHHOTO e¢ YXY/IIIICHUS,
TeHEPHUPYETCsl OKOHYATEIbHAS MOCITD.

*  OO0paTHbIii nomarosbiii. O6paTHBII NOIIATOBLIH COCOO CYIIECTBEHHO NPOTUBOINOJIOKEH NollaroBomy. B atom
cnocobe B HaYaJIbHYIO MOJIEJIb BKJIFOUAIOTCS BCE BO3MOXKHbIE TpeAuKTOphl. Ha kaxaoMm mare yxe
IIPUCYTCTBYIOIINE B MOEJIH YJICHBI OIIEHUBAIOTCS [JIsI OTIPE/IEJICHNUS, MOXHO JIM YIaJIUTh HEKOTOPBIE U3 HUX 0€3
CYIIECTBEHHOTO BO3/EHCTBIS Ha MO/IesIb. Kpome 3TOro, moBTOPHO OIEHMBAIOTCS 1 YJICHBI, paHee yJaJICHHbIE U3
MOJIEJIH, YTOOBI ONPE/IeINTh, HE MOBBICST JI JIy4IlINe U3 HUX Ipe/IcKa3aTeSIbHyIo cuily Mojesn. Ecin Tak, nanHble
4JIEHBI BO3BPAIIAIOTCS B MOJIesIb. Korza 60JIbIle HET WICHOB, KOTOPbIE MOXHO yIAJIUTh U3 MOJENHN 0e3
CYIIECTBEHHOT'O €€ yXYALICHUS, ! HET YJIEHOB, KOTOPbIE MOXXHO JOOABUTH JJIs YJIyUIICHNs] MO/IEIIN, TEHEPUPYETCS
OKOHYATEJIbHASI MOJIEJIb.

Hpumeuanue: ABTOMaTHYECKUE CIIOCOOBI, B TOM YHCJIE MOIIATOBBIN 1 00PaTHBIN MOIIAT OB, - 3TO OYCHb
a/IalTUBHBIE CIIOCOOBI OOYUYEHUSI, U Y HUX €CTh CUJIbHASI TEHICHIIUHU K CBepXOOyueHHI0 00yvaromux nanubix. [Tpu
HCIOJIb30BAHUU 3THX CIIOCOOOB OCOOCHHO BaXKHO MPOBEPUTH MPUEMIIEMOCTh Pe3yJIbTUPYIOIIEeH MOJIEIN HJIA Ha
HOBBIX JJAHHBIX, WJIM Ha CYIIECTBYIOIIEH TECTOBOM BRIOOPKE, CO3JaHHOM Ha y3J1e Pa3iebl.

I'pynmsl. 3amanue moJieit rpyn IpUBOAUT K TOMY, YTO y3€JI BBIYUCIISIET OTACIbHbBIC MOISIH IS KaXKI0H KaTerOpin
oJIs. DTO MOXeT OBITh JIF0OOe KaTeropuaibHoe noJjie (Piar mim HoMuHAT) CO CTPOKOBOM MITH TIEJIOYUCTICHHON
CUCTEMOM XpaHEHUSI.

Tun moaem. EcTh aBe onmun aJist OIPCACJICHU S 1JICHOB B MOJICJIN. Mopenu I'1aBHble 3q)(l)eKTl>I BKJIFOYAIOT B ceOs
TOJIbKO BXOJHBIC ITOJIA MO OTACJIBHOCTHU, U HE TPOBEPALOT B3aUMOACHCTBUM (MyJ'II)TI/IHJ'II/IKaTI/IBHLIX S(b(l)CKTOB)
MEXAY BXOJAHBIMU ITOJISIMU. IToab30BaTeabCKHE MOJECJIM BKJIFOYAKOT B ce0sI TOJILKO YJICHBI (I"J'IaBHI:IG S(bd)eKTbI u
BBBHMOHeﬁCTBHﬂ), KOTOPBIC 3a1dCTC Bbl CAMMU. HpI/I BbI60pe 3TOM onuuu HCHOHLSyﬁTS crmcox YjieHsl MOoJ€Jid,
YTOOBI ,I[O63_BI/ITL YJICHBI B MOJCJIb UJIK YIAJIUTh UX OTTydAd.

Yinenst Moaeu. [Tpu noctpoennn [Toap30BaTeIbekoit MoIeIM BaM HYKHO SIBHO YKa3aTh YJICHBI B 9TOH MOJEIIH.
DTOT CIMCOK MOKA3bIBAET TEKYIIHMT HAOOp WieHOB 1151 MoJiesn. KHomku cripaBa oT cniucka YJjieHbl MOJIe N
MO3BOJISIIOT JOOABIATH UM YAAJSATH YJICHBI MOJIEIIH.

* YToOhI HO6aBI/ITL YJICHBI B MOJICJIb, HA)KMUTC KHOIIKY ﬂ05a6uTb HO6ble U/eHbl MoJgenl.

* UT0OBI yIAJIUTh KAKHE-TO WICHBI, BRIOCPUTE UX U HAKMUTE KHOIKY YV a1UTb 8bI0PAHHbBIC UACHbI MOTEAU.

Ilo6aBneHue uneHoB B mogenb perpeccun Kokca
HpI/I 3amnpoce [10JIb30BATEIbLCKOM MOAOEJIM MOXHO ,Z[O6aBI/ITb YJICHBI B MO/JI€JIb, HAXXaB KHOIIKY ﬂ06a3uTb Ho6ble U/1eHbl
moznmequ Ha BKIIAIKE MOJ:[CJ'H:. ITosaBurcsa HOBOE JAUAJIOTOBOC OKHO, B KOTOPOM MOXHO 3a1aTh 3TU YJICHBI.

Tun no6aBJisieMoro 4iena. ECTb HECKOJIbKO clIOCOOOB 100ABUTH YJIEHBI B MOJI€JIb, OCHOBBLIBASICh HA BLIOOPE BXOIHBIX
noJieit B cnucke JJocTynHble moJisl.

* IlpocTtoe B3anMoeiicTBHe. BcTaBisieT wWieHs!, MPeICTABIISIONINE B3ANMO/ICHCTBIE BCEX BHIOPAHHBIX IOJICH.

* T'naBuble d3ddekThl. BcTaBmseT onH YJIeH TJIABHOTO dQdekTa (caMo MoJIe) I KaXKI0T0 BEIOPAHHOTO TOJIS.
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* Bce AByXCTOpOHHHE B3aHMO/IeliCTBHs. BcTaBJisieT ujieH 1ByXCTOPOHHETO B3auUMOACHCTBHUS (IPON3BEICHNE
BXOJIHBIX IOJIEH) JJI51 KaX 10 BO3MOJKHOM Mapbl BRIOPAaHHBIX BXOIHBIX moJiell. Hampumep, ecim B ciiicke
JocTynHble m0JIst BBIOpaHbI BXOAHBIC 10J1sI A, B 1 C, 3TUM cIOCOOOM MOXHO BCTaBUTh WicHbl 4 * B, A *Cu B *
C.

* Bce Tpexcroponnune B3aumo/ieiicTBusl. BCTaBISET WIeH TPEXCTOPOHHETO B3aMMOJACHCTBHS (MPOU3BEICHUE BXOTHBIX
MOJIeit) 7151 BCEX BO3ZMOXKHBIX KOMOWHAINN TpeX OJHOBPEMEHHBIX BRIOpAHHBIX MoJjiel. Hampumep, eciim B ciivicke
JocTynHble moJist BRIOpaHbI BXOAHBIC 1011 4, B, C 1 D, 3TUM CIOCOOOM MOYXKHO BCTAaBUTh WieHbl A *B * C, 4 * B
*D,A*C*DuB*C*D.

* Bce yeTblpexcTOpoHHHE B3aHMO/IeHCTBHSL. BCTaBIISIET YJIeH YeTHIPEXCTOPOHHET 0 B3aUMOJIEHCTBHUSI (IPOU3BE/ICHIE
BXOJIHBIX MOJICH) JJIs1 BCEX BO3ZMOXHBIX KOMOMHANINI YEThIPEX OJTHOBPEMEHHBIX BRIOpAaHHBIX MoJiel. Hanmpumep,

ecym B ciucke JlocTymHbIe moJis BBIOpaHbl BXOJHBIE 10151 A, B, C, D u E, 5TUM CIOCOOOM MOXHO BCTABUTH YJICHBI
A*B*C*D,A*B*C*E,A*B*D*E,A*C*D*EuB*C*D *E.

I[OCTyl]Hl)Ie nmoJis. BLIBO,Z[I/IT CIIMCOK JOCTYIIHBIX BXOJHBIX HOJICf/'I, KOTOPEIC 6y)_'[yT HCIIOJIb30BATHCA IPpU
KOHCTPYUPOBAHUU YJICHOB MOICIIN. O6paTI/ITC BHUMAHUEC HA TO, YTO B 3TOT CIIMCOK MOTI'YT BKJIFOYATbCS I10JI,
KOTOPBIC HEJIB3 UCIIOJIb30BATh KaK BXOAHBIC, IO3TOMY y6€,Z[I/ITer, YTO BCC YWJICHBI MOACJIN BKJIFOYAKOT B cebst
TOJIBKO BXO/JHBIC ITOJIA.

IIpocmotp. [Toxa3pIBaeT 4sIeHbI, KOTOPBIE OYAYT BKIJIFOYCHBI B MOJIEJIb TTOCIIE HAKATHS KHONKN BeTaBUTh Ha OCHOBE
BBIOPAHHBIX MOJIEH ¥ BHIOPAHHBIX BBIIIIE THIIOB YJICHOB.

BceraButh. BerapiisieT 4ieHbl B MOACIIb (Ha OCHOBC TCKYLICTO BbI60pa MoJiell ¥ TUIIOB ‘IJ'IeHOB) 1 3aKPbIBACT
JAUAJIOTOBOC OKHO.

ZJlononHutenbHbie onuuu yana Koxkca

CX0IUMOCTh. DTH OIIIUK TI03BOJIAIOT BAM YIPABIIATH HAapaMeTPaMHU JUTS CXOTUMOCTH Mojesm. Koraa BeImosHseTcs
MOJIeJTh, HACTPOIKH CXOIMMOCTH YIIPABIIAIOT T€M, CKOJILKO Pa3 MPOBOJIATCS TOBTOPHbIE 3AIyCKH C PA3IMTIHBIME
nmapamMeTpamu, "ITO6])I YBUACTH, XOPOIIO JIX OHU NOAXOOAT. Yem Yalie UCIBITBIBAOTCA MMapaMETPhI, TEM 6HI/I)KC apyr
K JIPYTY PE3YJIbTATHI (TO €CTh PE3YIbTAThI CXOAATCS). J]ONOTHUTEbHYIO HHOPMAIIHIO CMOTPHTE B pa3Jielie
[“‘KpuTepuu cxoammoct y3aa Kokca’

BoiBoa. DTu onmyy O3BOJISIOT 3aTPeOOBATH JOMOJIHATEILHBIC CTATUCTUICCKIE IIOKA3ATEN U Tpa(uKe, B TOM
YHCIIe KPUBYEO TOXUTHSI, KOTOPBIE OyIyT BBIBEACHBI B PACIIMPESHHOM BBIXOE IOCTPOCHHOM y3JI0M MOJICITH.
JIOTOTHATELHYIO HH(pOPMAIIIO CMOTpHTE B pasese| Onmmun pacumpensoro BeBosa y3iaa Kokca’

ITomarosble onuuH. DTH ONIMH MO3BOJISIOT BAM YIPABIIATh KPUTEPHUIMH U1t JOOABIICHUS U yJAJICHUS MOJIel Ipu
HOIIATOBOM CIIOCOO€E OIEHKH. (DTa KHOIKA OTKJIFOUEHA, eI BBIOpaH criocod BBo). J1oNOTHUTEIBHYIO
uH(OpManmo cMoTpuTe B pasaeie [‘Kputepun mara y3aa Kokca” Ha ctp. 220}

Kputepum cxoanmoctu ysna Kokca
MaKCﬂMyM nTepaum“l. ITo3BoJsieT 3a4aTb MaKCUMaJIbHOEC YUCJIO I/ITepaL[I/Iﬁ JJI1 MOJICJIN, YIIPABJIAOIICE TEM, KaK
JOJITO IMpoueaypa 6yHeT BBIINIOJIHATD ITOUCK PCIICHUS.

CxomuMocThb J1orapupmMuveckoro npasaonoaoous. Mrepannm npexparmaroTcs, eCin OTHOCUTEIbHOE H3MEHEHUE
Log-npaBnonomo0ust MeHbIIIe 9TOr0 3HAYCHUS. DTOT KpUTEPUI He UCTIOJIb3YeTCs, €CJIM 3HaUeHne paBHo 0.

CX0/IMMOCTh napamMeTpoB. I/ITepaHI/II/I IMpeKpalaroTCd, €CJjIn a0COJIFOTHOE MJIM OTHOCUTEJIbHOE U3MEHEHHE B OIICHKAX
napaMeTpa MEHBIIC 3TOT'O 3HAYCHU . 9T1O0T KpI/ITepI/Iﬁ HC UCIIOJIB3YCTCs, €CJIM 3HAYCHUC PABHO 0.

Onuum pacwumpeHHoro Bbisoga y3na Hokca

CrartucTuki. MOXHO NOJIyYUTh CTATUCTUKY JIJIS1 TAPaAaMETPOB MOJIEIIN, BKJIIOYas JOBEPUTEIbHBIC MHTEPBAJIBI JJIS
exp(B) 1 KOPPEJIAIHIO ONEHOK. DTH CTATHCTUKN MOXKHO MOJIYIUTh JINOO MO KaXAOMY, JTUOO TOJIBKO MO MOCIIETHEMY
miary.
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BoiBecTn 6a30BY10 GyHkiuio. [103BoJIsIeT BRIBECTH HA SKpaH 0a30BYI0 (DYHKITUIO PUCKA U KYMYJISITUBHYIO (DYHKITUIO
BBDKHBAHUS, IPOAHAJIU3UPOBAHHBIC 110 CPEIHEMY 3HAYCHUIO KOBAPUAT.

I'padukn

I'paduku moMoraroT OLEHATHh MOJIEITb K HHTEPIPETHPOBATH Pe3yIbTaThl. MOXHO HOCTPOUTH TpaduKu (pyHKITHIA
JTOKUTHS, PUCKA, JOTapU(PM MHUHYC JIoTapu(M U eIMHUIIA MUHYC BEDKABaHUE.

*  Buixcusarue. BBIBOOUT KyMYJISITUBHYIO (DYHKIUEO TOXKUTHUS (HAICKHOCTH) B JIMHEIHOM Maciitade.

*  Puck. BeiBOoAUT (DyHKIIMIO HAKOIJICHHOTO PHUCKA B JIMHEHHOM MaciuTaoe.

*  Log munyc log. ComepXuT OICHKY KyMYJIITHUBHOU (DYHKITMH JOKUTHS ITOCJIC IPUMEHEHUS K Hell mpeoOpa3oBaHUs
In(-In).

*  Equnuya munyc eviocusanue. B TuHEIHOM MaciiTade BRIBOIUTCS rpaduk GYHKIUY, paBHOW | MUHYC (DYHKITHS
JIOKUTHSL (HAZICHKHOCTH).

HapI/ICOBaTL OT/JICJbHYIO JIMHHIO /ISl KAXK/I0I'0 3HAYCHHA. Orta onnuus JOCTYIIHA TOJIBKO IJISA KaTCrOpruaJIbHBIX MOJIeH.

3Havenns, HenoJib3yemble 115 rpagukoB. Tak Kak 9TH QYHKIMK 3aBUCAT OT 3HAYCHUI IPEIUKTOPOB, HEOOXOIMMO
UCIIOJIH30BATH MIOCTOSHHBIE 3HAUCHUS [JI5 TPEIUKTOPOB IIPH MOCTPOSHUN GYHKIMA OT BpeMeHu. [1o ymouanuro B
Ka4yeCcTBE MOCTOSHHOTO 3HAYCHUS NPEAUKTOPA UCIOJIB3YETCS €ro CpeHee 3HAUCHNE, HO C TIOMOIIBIO CETKHU IS
rpaduka MOXXHO BBECTH BbIOpaHHBIC BaMU 3HaueHUs. [IJI51 KaTeropuasbHbIX BXOIHBIX TaHHBIX UCIOJIB3YCTCS
UHIUKaTOPHOE KOJIUPOBAHKE, TOITOMY JIJIS KaXK0M KATErOPUHU CYIIECTBYET KO GUIMEHT perpeccunt (Kpome
nocieanero). Takum oO6pa3zoMm, y KaTeropuabHbIX BXOIHBIX JJAHHBIX €CTh CpeHee 3HAUEHHE JJIs1 KaX10I0
KOHTpacTa MHIUKATOPA, PABHOE J0JIc HAOJIFOICHUIA B KATETOPUH, COOTBETCTBYIOIICH 3TOMY KOHTPACTY
HHOIUKATOPA.

Kputepuun wara ysna Kokca

Kpurepuii nckiouenusi. Beibepure OTHOIIEHHE NPaBAONOA00Us 7151 Oojiee YCTORUNBOW Moaesu. J1J1s COKpaIieHust
BPEMEHHM Ha IMOCTPOEHNE MOJIesIU onpooyiiTe BeIOpaTh Bamba. CyliecTByeT JONOJHUTEIbHAS ONIUs Y CJI0BHO,
KOTOpas IpeJoCTaBIseT IPOBEPKY Ha yJaJIeHue, OCHOBAHHYIO HAa BEPOSITHOCTU CTATUCTUKM OTHOILICHUS
npaBaonogodus Ha 6a3e OLEHOK yCJIOBHBIX IapPaMETPOB.

IToporn 3HaYHMOCTH /151 KPHTEPHEB. DTa OIIIHUS MO3BOJISIET 3a1aTh KPUTEPHUH BHIOOPA HAa OCHOBE CTATUCTHYECKOM
BEPOSITHOCTH (3HAUCHHE p), CBA3AHHON C KaXXIbIM moJjieM. [1ost 6yayT mo0aBIIeHBl B MOJIEIb, €CJIN TOJIBKO
CBSI3aHHOE 3HAYEHHE p MEHBIIE, YeM 3HaueHne BBoa, 1 OyayT yaasieHbl, eCJid TOJIBKO 3HAUCHHE p OOJIbIIe, YeM
3HavyeHue Y aaJjienne. 3Hauenre BBoa 10JDKHO OBITH MEHBIIIE, YeM 3HAUEHHE Y JajIeHHe.

Onuun napameTtpos y3na KoKkca

IIpeacka3aTte qo:xkuTHE B OyAyieM BpeMeHH. 3a1aeT OJIHO UJIM HECKOJIbKO 3HAUeHUll BpeMeHu B Oyayiem. Js
Ka)KJ0M 3alKCH B KaXKblii MOMEHT BPEMEHH IPEACKA3BIBAETCS JOKUTHE, TO €CTh JOXKUBET JIM JAHHOE HAOJIIOACHUE
10 KpaitHeil Mepe /10 3aJaHHOTO MOMEHTA OT HACTOSIIETO Oe3 KOHEYHOTO COOBITHSI, 10 OJTHOMY IIPEACKA3aHNIO Ha
KaX/IbIii MOMEHT BpemeHHn. OOpaTnTe BHUMAHKE HA TO, YTO JIOXKUTHIO COOTBETCTBYET 3HaueHue "false" B mose
Ha3HAYCHUS.

* Peryasipuble nHTepBaJbl. 3HAYCHUSI BPEMEHH JI0KUTHUSI TEHEPUPYIOTCS U3 3a/lanHoro MHTepBasia BpeMeHn 1
Kosm4ecTBa nepnoaoB BpeMenn /Ui oneHkn. Hampumep, ecimi 3aTpebOBaHbI TPH MEPUOIa BPEMEHH C HHTEPBAJIOM
2 MEXIy OCIe0BATEIILHBIMI MOMEHTAMHI BPEMEHH, TOKUTHE OyIET PeICKa3bIBATHCS B MOMEHTHI BPEMEHH 2,
4, 6. Kaxxgas 3ammch ONEHNBACTCS IPU OJTMHAKOBBIX 3HAYCHISIX BPEMCHHU.

e Tloasn BpPEMEHH. BpeMeHa JOXUTUS TPEAOCTABIIAFOTCS OJIL KakJI0# 3amucu B BI)I6paHHOM I10JI€ BpEMECHU
(FCHSpI/IpySTCﬂ OZIHO I10JIE HpC,HCKEBaHI/IH), TaKuM 06pa30M KaXAYRO 3alliCb MOXHO OLICHUTDb B Pa3HbIC MOMCHTEI
BpPEMCHHU.

ITpoutoe Bpemsi cyliecTBOBaHus. 3a1aiiTe BpeMsl CyIIECTBOBAHUS 3AIIICH 10 CHX HOP, HAIPUMED, TOJIE IS

JUTITEIbHOCTH MIPEIOCTABIICHUS YCIIYT CYIIECTBYIOIIEMY KneHTy. OneHKa BepOSITHOCTH TOXKHUTHS B Oyayiem Oynet
3aBHUCETh OT MPOIIJIOTr0 BPEMEHH CYIIeCTBOBAHUS.
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Ipumeuanue: 3HaUCHNS BPEMEHHU TOXHUTHS B OYIyIIIeM U BPEMEHH CYIIIECTBOBAHUS B IPOIIIOM JTOJDKHBI OBITH B
JIMana3oHe BPeMEHM TaHHBIX, UCTIOJIb30BAHHBIX JIJIT O0YUYEHUS MOEJU. 3aMUCH, BpeMST KOTOPBIX OKa3bIBA€TCs BHE
9TOr0 AMANa30Ha, OEHUBAIOTCS KaK MyCThIE.

I[OﬁaBI/IT]) BC€ BEPOATHOCTH. 3az[aeT, ,Z[O6aBJ'I$IIOTCH JIK BEPOSATHOCTU AJIA Kaxx0i KaTeropum BbIXOJHOTO IMOJIA K
Kaxx 101 3aIucu, 06pa6aTbIBaCMOI71 Yy3JI0M. Ecmu sTa OoInnus HE B1>16paHa, ﬂO6aBJ’IH€TCﬂ TOJIBKO BEPOSATHOCTb
Hpe,E[CKa3aHHOI71 KaTeropuu. BepOHTHOCTI/I BBIYUCIIAROTCS OJI KaXXI0I'0O 3HAUYCHU A BPECMCHU B 6y,£[yH_[6M.

BoruncauTh KyMyJIATHBHYIO (DYHKIHIO PHCKA. 3a/1a€T, TOOABIIIETCS JIM K KaXIOW 3aICH 3HAYCHUE KYMYJISTHBHOTO
pucka. KyMyJISTHBHBII PUCK BBIYHUCIISIOTCS JJIS KX IOTO 3HAUCHNS BPEMEHH B OYAYIIIEM.

Cnenok mogenu Kokca

Mopemu perpeccun Kokca npencrapiisatoT co0oil ypaBHeHHs, olleHeHHbIe y3J1oM Kokca. OHE cofepxat BCro
cOOpaHHyI0 MOZEJIbI0 HHHOPMALIHIO, a Takxke HHGOPMALUIO O CTPYKTYpe U IPOU3BOAUTEILHOCTU MOJIEIIH.

[pu 3amycke MOTOKA, COAEPIKAIIETO CTEHEPUPOBAHHYIO MOJIe/Ib perpeccun Kokca, y3es1 106aBisieT ABa HOBBIX MOJIS,
COJIepIKAIINX MPECKA3aHIE MOJIEIIN U CBSI3aHHYIO BEPOSITHOCTh. VIMeHa HOBBIX MOJIEH MOJIyYaroTCsl U3 UMEHU
BBIXO/THOT'O TOJIsl, KOTOPOE Mpe/ICKa3bIBaeTcs, ¢ 00anieHuneM npedukca $C- jiis npecka3anHON KaTeropuu u
npedukca $CP- 115 CBI3aHHON BEPOSITHOCTH, a TAKXKe C 100aBJicHHEM CyPpQuKca, paBHOTO HOMEPY HHTEpBaIa
BpEMEHHM B OYAYIIIEM UM UMEHH [OJIsl BPEMEHH, OTPEICIISIOIIEIO HHTePBAJI BpeMeHu. Hampumep, A1st BBIXOIHOTO
OJISI C UMEHEM churn U IBYX PEryJIIpHbIX HHTEPBAJIOB BPEMEHH B OYyIeM, HOBBIC ITOJISI MOT'YT Ha3bIBAThCSI
3C-churn-1, $CP-churn-1, $C-churn-2 n $CP-churn-2. Eciu MOMEHTBI BPEMEHU B OyIyIIeM OINPEJICIICHBI B OJIE
BpPEMEHH fenure, HOBBIMU mojisiMu 0ynyT $C-churn_tenure n $CP-churn_tenure.

Ecnm BBI BEIOpam onmuto mapaMeTpoB IlpucoenanTs Bee BeposTHOCTH Ha y3iie Kokca, OyayT 100aBIIeHBI ABa
JIOTIOJTHUTEJIbHBIC TOJIS IS KaKI0T0 MOMEHTA B Oy/IyIIeM, CoIepiKaIne BepPOSITHOCTH JOKUTHS I KOHEYHOTO
COOBITHS IS KAKI0H 3amICh. DTH TONOJHUTEIbHBIC OIS HA3BIBAFOTCS 10 MMEHH BBIXOHOTO MOJIS C T00aBJICHAEM
npeduxca $CP-<snauenue g11 false>- nist BeposiTHOCTH 10XKUTUS U SCP-<snauenue g4 true>- i BEPOSITHOCTH,
4TO COOBITHE MMPOU3OIILIIO, U C T00aBJIeHreM cyduKca, paBHOTO HOMEpPY MHTEepBajia BpEMEHHU B OY/TyIIEM.
Hanpumep, /U1 BBIXOIHOTO 10JIsA, B KOTopoM 3HaueHue "false" - 1o 0, a 3HayeHue "true" - 3710 1, npu onpeneieHun
JIBYX PEryJISIpHBIX MHTEPBAJIOB BpeMEHH! B Oy TyIlleM HOBBIE 110JIs1 MOTYT Ha3biBaThest SCP-0-1, $CP-1-1, $CP-0-2 n
3CP-1-2. Eciiu MOMEHTHI BpeMEHHU B OYIYIIIEM OIpEe/IeJICHbI B IIOJIC OJHOT'O0 BPEMEHHU fenure, HOBBIMU MOJISIMA OYAyT
SCP-0-1 n $CP-1-1, Tak KaK eCTh TOJILKO OJIMH HHTEPBAJI B OYIyIIIeM

Ecui BbI BBIOPAIIH OMIIUIO TAPAMETPOB BhIMHCINTH KyMYISITHBHYIO (DYHKINMIO puCcKOB Ha y3ie Kokca,
JIOTIOJTHUTEJIbHOE TI0JIe OY/IeT J0OABIJIEHO [T KaXI0TO MOMEHTA BPEMEHHU B Oy IyIIIeM U OyJIeT CoepkKaTh
KyMYJISITUBHYIO (DYHKIIMIO PUCKA ISl KaX10it 3anucu. MiMeHa 3TUX JONOJIHUTEIbHBIX [0JIeH MOJIy4atoTCs U3 UMEHH
BBIXOJTHOT'O T0JIs1 ¢ 1o6aBieHueM npepukca SCH- u cydhdukca, HoMepa HHTEpBajId BpeMEHH B OYAyILEM UJIM UMEHU
T10JI1 BpEMEHH, ONPEACIIAIONIECTO UHTEPBAJI BPDEMEHU. HaHpHMep, JUJIA BBIXOOHOI'O I10JISI C UMEHEM Chl/ll’l’l " IBYyX
PEryJISIpHBIX MHTEPBAJIOB BPEMEHH B Oy/1yIlleM HOBBIE 0JIsE MOTYT HasbiBaThesi $CH-churn-1 n $CH-churn-2. Ecim
MOMEHTBI BpeMEeHH! B Oy TyIlIeM OINpeesIeHbI II0JIEM BPEMEHH fenure, IMEHEM HOBOTO TIOJISI MOXKET OBITh
SCH-churn-1.

MapameTpbl BbiIBOAa perpeccumn Kokca

3a uckiroueHneM reaepupoBanus SQL, Bkiagka [TapaMeTpsl 1715 ClleTKa COAEPKUT Te JKe YIPaBIIIOIINE
9JIEMEHTBI, YTO ¥ BKJIafka [TapaMeTpsl y3i1a Mojiesn. 3Ha4eHuUsI 10 YMOJTYAHUIO YIPABJISIONINX 9JIEMEHTOB CJIETIKA
ONPE/IEIISIFOTCS 3HAUCHUSIMU, 33/JAHHBIMU Ha y3Jie MOJIeJ. JJOnoTHUTEeIbHYI0 HHPOPMAIIUIO CMOTPUTE B pasjesie
|“Onunn napameTpoB y3Ja Kokca” Ha cTp. 220l

T'enepupoBath SQL a5t 3T0i Moesm Kora ucrnoJsib3yroTcsl TaHHbIE, XpaHsImecs B 0a3e JaHHBIX, Koa SQL MoxHO
nepeaaBaTh 0OpaTHO B 0a3y JaHHBIX JIJISI BBIMOJHEHHS, YTO OOECIeYMBAET BBICOKYIO MMPOU3BOAUTEILHOCTE MHOTUX
OIepanui.

BriOepute oaHy 13 CIEAYIOMNX OMIUI T yKa3aHUs, KaK BBIOJIHAETCS reHepupoBanue SQL.
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* Ilo ymoyanmio: BeIno/IHATL OLEHKY NPH NOMOIM aJaNTepa CKOPHHIa cepBepa, e/ OH YCTAHOBJIEH; B IPOTHBHOM
cJyyae - B mpouecce. [1pn coenuHennn ¢ 6a30if JTaHHBIX ¢ YCTAHOBJICHHBIM a/1allTePOM CKOpHHTa reHepupyeT SQL
IPY IOMOIIY 9TOTO aJlaNTepa U CBSI3aHHBIX (QYHKIMIA, 3aJaHHBIX moJsib3oBaTesieM (user defined functions - UDF), n
OIICHMBAET Ballly MOJeJIb B 0a3e JaHHbIX. Korna ajantep ckopuHra HeIOCTYIIEH, 3Ta OIIHSI BBIOJIHSET BHIOOPKY
BaIlluX JaHHBIX U3 0a3bl JaHHBIX Ha3a]l U ux ckopuHr B SPSS Modeler.

* Cxopunr BHe 6a3b1 JaHHBIX Ecyii BeIOpaHa 3Ta OIIWS, BBIIOJHSACTCS BHIOOPKA BAIIMX JAHHBIX U3 0a3bl JTaHHBIX
Hazaj u ux ckopudr B SPSS Modeler.

PacwupeHHbIn BbiBOA perpeccumn Kokca

Pacmmpennslii BbIBOJT perpeccun Kokca gaet noapoOHyr0 HHPOPMAIO 00 OIIEHEHHOW MOJIE)IN U e
IPpOU3BOAUTEIILHOCTU, B TOM YHCJIC O KpHBOf/i JOXUTHUA. Bospras yactb conepmameﬁcx B paCllIMp€HHOM BBIBOAC
nHpOpPMAIK TeXHUUYeCKas, 1 TpedyeTcs riryookoe 3HaHue perpeccun Kokca, 4TOOBI MPaBUIILHO HHTEPIPETUPOBATH
9TOT BBIBO/I.
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fnaBa 11. Moaenu Knactepusauum

Mojienu kjacTepu3anyy yaessaioT IJIaBHOEe BHUMAaHNE UACHTU(PUKALIUY TPYIII CXOAHBIX 3aMUCEH U TPUCBOECHUIO
METOK 3aIHCSIM B COOTBETCTBHHU C TPYNIAMU, K KOTOPBIM OHU NMPUHAJIEXAT. [Ipr 9TOM He UCTIOJIB3YIOTCSA
MPEMMYILECTBA MPEABAPUTEILHBIX 3HAHUM O IPYyNNax U UX XapakTepucTukax. PakTHUECKH Bbl MOXKETE JaXe He
3HATh, CKOJIbKO IMEHHO TPYIII UIIETCS. DTO OTIMYACT MOJICIIH KJIACTEPU3AINH OT APYTUX IPUEMOB MAIIITHHOT O
00y4YeHHS - HET IIPEABAPUTEIILHO ONPE/ICIICHHOT'O BBIXOIHOTO OJIs (IOJISI HA3HAYCHNUS), 3SHAUYCHHIE B KOTOPOM
MIPEICKa3bIBATIOCH OB MOACIILIO. DTH MOJEIH YacTO HA3BIBAIOT MOJIEIIIMI HEKOHTPOIHPYEMOro o0y4eHns, Tak Kak
HE CYIIIECTBYET BHEIIHETO CTAHIAPTa, HO KOTOPOMY MOKHO OBLIO OBl CyIUTH O BHITOJIHEHUH KIJIACCU(DUKAIIIH
MOJIeH. Y 3TUX MOJIeJIeH HeT Ipagu.ibHblX I HelIPagu.ibHblX OTBETOB. VIX IEHHOCTH B CIOCOOHOCTH 3aXBaTHIBATH
WHTEPECHBbIE IPYNIMHUPOBKY TAHHBIX U MPEICTABIISATH MOJIE3HbIE OMUCAHUS ITUX TPYIIIUPOBOK.

Cnoco0Obl KJIaCTepU3aliui OCHOBBLIBAIOTCS Ha UBMCPCHUU paCCTOﬂHHﬁ MCXKAY 3alrCAMU U MEXY KJIACTEpaMU.
3anucu Ha3HAYAKOTCS KJIaCTe€paM TaKUM o6pa30M, YTOOBI MUHUMU3UPOBATDH PACCTOSAHUC MECXKY 3allUCAMU,
OpUHAJICKAIIUMU OHOMY KJIaACTEPY.
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PucyHok 44. NpocTtasa Mmoaesnb Knactepu3auymm
IMpenocraBiseTcs Tpu ciocoda KjIacTepu3aIm:

e V3en K-cpeanux kiactepusyetr HaOOp JAHHBIX B OT/ICJIbHbBIC TPYIIBI (MJIM KJIACTEPHI). DTOT METO/T
"(% ] onpeneiseT GUKCUPOBAHHOE KOJIMYECTBO KJIACTEPOB, UTEPALMOHHO PACHpPEAEsIsSeT 3alUCH 110
| KJIacTepaM M HAaCTPaMBAET LEHTPHI KJIACTEPOB, IOKA JaJIbHEMIINe yTOYHEHHS O0JIee He YIIydIIaroT
Mozesb. BMecTo moneITkn mpecka3aTh BBIXOAHOE 3HAYEHNE k-CPeTHIE UCHOJIb3YIOT MPOIECC,
Ha3bIBaeMbIif HEKOHTPOJIMPYEMBIM O0yUYeHUEM, YTOOBI OOHAPYKUTH CTPYKTYPhl B HA0OPE BXOAHBIX

MOJICH.
N V3en [IByX1IaroBslii UCIIOJIL3YET METO/ IBYXIIArOBOI Ki1actepusanuu. Ha nepBom 1are npoBouTCst
# n o
%2@ MEePBbBII MPOXO/I 110 JAaHHBIM, IPH KOTOPOM HE0OpaObOTaHHBIE BXOAHbBIE TAHHBIC CKUMAIOTCS B

yIpaBJsieMblit HA00p noakIacTepos. Ha BTopom miare ucnoJsib3yercs crocod nepapxuyeckoi
KJIACTEPU3AIMH JIJIS Bce OOJIBIIEro CIMSHYS OAKJIACTEPOB B KPYIHBIE U ellle 6oJiee KPYIHbIE KJIaCTePHlI.
V ABYXIIATOBOTO METOJIA €CTh IPEUMYIIIECTBO aBTOMATHYECKOW OIIEHKH ONITUMAJILHOTO YHCIIa
KJIACTEPOB IS O0yvaromux JaHHbIX. OH MOXeT 3(p(PeKTUBHO 00PadATHIBATH MOJIS CMEIIAHHBIX TUIIOB
u OoJibIIMe HAOOPhI JaHHBIX.
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. V3en KooHeHa reHepupyeT THII HEHPOCETH, KOTOPYEO MOKHO UCIOJIb30BATh IS KJIACTEPU3ALIH
T_ E‘F Habopa JaHHBIX B OTAEJbHBIC Ipynnbl. Koraa ceTb NOJHOCTBIO 00yYeHA, TOXOKUE 3aMUCH T0JDKHBI
ool OBITh OJIM3KO JAPYT OT Jpyra Ha BBIXOJIHOM KapTe, a OTJIMYAIOLIUECS 3aIICU JTOJDKHBI ObITh CUIILHO
pasnesensl. [1o komyecTBY HAOJIFOICHA, 3aXBAYEHHBIX KaK/IbIM HEHPOHOM B CJICIIKE MOJICJIH, MOKHO
ONpENeINTh CHIIbHBIC HEHPOHBI. DTO MOXET AaTh MpeICTaBJIeHue 00 ONpaBIaHHOM KOJIMYECTBE
KJIACTEPOB.

MO,HSJ'II/I KJ1acTepu3aluu 4aCTO UCIOJIB3YOTCA AJIA CO3AaHUA KJIACTCPOB UJIM CCTMCHTOB, KOTOPBIC UCIIOJIB3YIOTCS B
Ka4eCTBC BXOJHBIX JAHHBIX IPU MOCJICAYIOIICM aHaJIM3€C. HpOCTOﬁ IIPpUMEP 3TOTO - CErMCHTHBI PBIHKA, UCITIOJIb3YEMBIC
MapKeTOJIoOraMu IJIsl pa3aCJICHUA PbIHKA UX IIPOAYKIUN HAa OAHOPOAHBIC ITOAT PYIIIIBI. V xaXxI0ro cerMeHTa ecThb
CBOM CIEMUAJIBHBIC XapaKTCPUCTUKHU, BJIMAOINUEC HA YCIEX HAICJICHHBIX HA JQHHBIA CETMEHT MAapPKECTUHT' OBBIX
yCPIJ'IPIﬁ. Ecmm ns ontummzanuu MapKeTHHFOBOﬁ CTPATETUU UCHOJIB3YCTCA UCCIICTOBAHUEC JaHHBIX, MOXHO
CYIIECTBEHHO IMOBBICUTH 3HAYUMOCTDb MOHCHCﬁ, ONpPeACJIMB COOTBETCTBYIOIUEC CCTMEHTBI U UCIIOJIb3Yy A I/IH(I)OpMaI_lI/II-O
00 9TUX CerMEHTax B BalllUX MPpeACKa3aTCJIbHbIX MOJICIIAX.

Y3en KooHeHa

Certu KooHeHa - 3T0 THI HeifpoceTeil, BRIIOJHSIOMNX KJIACTSPU3AINIO; X Ha3bIBAIOT Takxke knet nim
CaMOOPraHH3YIOIIMIACSA KapTaMH. DTOT THUII CETH MOXET UCIOJIb30BATHCS IS KJIACTEpHU3AIlNd HAaOopa TaHHBIX B
OTJEJIbHBIC TPYIIIBL, KOTA BBl HE 3HACTE, YTO ITH I'PYIIIBI IPEACTABIISIOT COO0 CHavYasa. 3alucy T PYIIIPYIOTCS
TakuM 00pa3oM, YTOOBI OHM OBLIIN MMOXOKHU APYT HA Ipyra B TPYIIIE (KJIacTepe), HO pa3IMyaliich B Pa3HBIX TPyMHax.

BazoBble 3JIEMEHTHI - 3TO HEHPOHBI, TPHUYEM OHM OPTaHN30BAHBI B IBA YPOBHS: BXO/IHbIE YPOBHHU U BBIXO/IHbIE YPOBHU
(apyroe Ha3BaHUE - BLIXOAHASA KapTa). Bce BXOgHbIC HEHPOHBI COEMHEHBI CO BCEMH BBIXOIHBIMU HEHPOHAMU, U Y
9THUX COEMHEHUI eCTh CBSI3aHHbIE C HUMHU CHJIA UK Bec. Bo BpeMst 0OyueHus Kaxblii HEHPOH COPEBHYETCSI C
JPYTUMU, 4TOOBI "BBIMTPaTh" KAk YO 3aMUCh.

BeixomHas kKapTa - 3TO pelIeTka HepOHOB 0e3 COeAMHEHUN MEX Ty HIMHU.

BXO,Z[HLIC JAaHHBIC IPCACTABJIIAFOTCA BXOAHOMY CJIOKO, 4 3HAYCHUA PACHPOCTPAHAIOTCS HaA BBIXO/THOU CJIOM. O
BBIXOJHOM HeﬁpOHe C CaMbIM CUJIBHBIM OTKJIMKOM T'OBOPAT KakK O noﬁezmTe.ﬂe 1 OTBETE HA JIAHHBIA BXOJIHOW CUTHAJL.

IlepBoHavaIbHO pachpe/esieHe BecoB paBHOMEpHO. Korga HelipoH BRIMIPBIBAET 3aIHCh, BCE Beca (B TOM UHCIIe
OJIM3JICKAIINX HEHPOHOB, O KOTOPBIX TOBOPST KaK O COCENAX) KOPPEKTUPYFOTCS AJIsI JIyUIIIEro COOTBETCTBUS
CTPYKTYypE 3HAUYEHUIT MIPEAUKTOPOB JJIs1 3TOI 3anucu. Tax ke 06pabaThIBatOTCsl BCe BXOAHbBIC 3aIKCH, U
COOTBETCTBEHHO U3MEHSIOTCS BCE Beca. DTOT MPOIECC MOBTOPSIETCSI MHOIOKPATHO, IOKA U3MEHEHHUSI HE CTAHYT
OUYeHb MaJILIMU. B mporiecce oOy4yeHus Beca HEHPOHOB CETKM HACTPAUBAFOTCS TaK, YTO OHU OOPa3yIOT IBYMEPHYO
"kapTy" KJ1acTepoB (OTCIO/Ia MPOUCXOAUT ¥ TEPMUH CAMOOPIraHM3YIOIIASICS KApTa).

Korma cets moHOCTBIO 00yUeHa, TOX0KHE 3AIMICH JTOJDKHBI ObITh OJIM3KO0 IPYT OT Apyra Ha BEIXOTHON KapTe, a
OTJINYATOIIHMECS 3ATHMCH JOJDKHBI OBITh CUJIBHO PA3HECEHBI.

B otymume ot 6osbmHCTBa MeTO0B 00yueHus B IBM SPSS Modeler, cetn Koonena ne ncnoJib3yror noJie
Ha3HaueHusd. Takoil Tunm oOy4eHus 6e3 MoJIst HA3HAYCHUSI HA3bIBAIOT HEKOHTPOJMpPYeMbIM o0yuenneM. Bmecto
MOMNBITKYU NPEICKa3aTh BbIXOJHOE 3HAUYeHNE, ceTH KOOHeHa NbITatoTCs BBISIBUTH CTPYKTYPBI B HA0OPE BXOIHBIX
noJieit. OOBIYHO ceTh KooHeHa naeT B pe3ysibTaTe HeCKOJIbKO HeHPOHOB, CYMMHUPYIOLIUX MHOTUE HAOJIIOICHU ST
(cniIbHBIE HEHPOHBI), 1 HECKOJILKO HEHPOHOB, KOTOPBIE HA CAMOM JIeJIe He COOTBETCTBYIOT HUKAKOMY HAOJIFOJCHHIIO
(caadble Heliponsl). CHTbHBIE HEHPOHBI (M MHOTJa HEKOTOPBIE IPYIe HEHPOHBI, CBSI3aHHBIE C CUJIbHBIMH B CETKE)
MIPECTABIIAIOT BO3MOKHBIE IIEHTPBI KJIIACTEPOB.

Hpyroe npuMeHenue ceteit KooHeHa - 3TO yMeHbllIeHHe YHCIa H3MePeHHil (CHIDKeHNEe pa3MepHOCTH).
[TpocTpaHCTBEHHbIE XaPAKTEPUCTUKHU IByMEPHOM pelIeTKH 00eCHeunBal0T 0TOOpaXkeHne kK ICXOAHBIX IPEJIUKTOPOB
Ha JBa U3BJICUCHHBIX [TOKA3aTeJIs, COXPAHSIOIIUX B3aMOCBSI3b CXOACTBA B UCXOAHBIX IPEAUKTOPaX. B HEKOTOpBIX
CJIy4asiX 3TO MOXET JaTh BBIUTPHILI TOTO Xe copTa, kKak npu pakropuoM mm PCA-anamse.
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OOpatuTe BHUMAHNE HA TO, YTO CHOCOO BBIYUCIJICHUS Pa3MepPa BLIXOJHON PEIETKH N3MEHHJICS IO CPABHEHUIO C
npeasiayiumu Bepeusiva IBM SPSS Modeler. O6b14HO HOBBIH CIOCOO CO34aeT MEHBIIIE BBIXOIHBIX CJIOEB, KOTOPBIC
OnIcTpee oOyuaroTcs 1 Jyulne obobmiarores. Ecim oOHapyXuBaeTcs, 4TO IpU pa3Mepe M0 YMOTUYAHUIO MOJTydaroTCs
XyALIUe pe3yJIbTaThl, HONPOOyiHTe YBEJIMIUTh pa3Mep BbIXOJHOM pelIeTKH Ha BKJIaAKe DKcIepT. [{oNoJHUTEIbHYIO
HHGOPMAIIIO CMOTpHTE B passese [ [lononHuTebHbIe onuu y3108 Koonena” Ha ctp. 226]

TpeooBanusi. J17151 00yueHus cet KooHeHa HYXKHO OJTHO WJIM HECKOJIBKO TOJIEH ¢ 3aJJaHHON poJibio Bxoanoe. 1o ¢
3aJaHHBIMA postsiMu Hasnauenue, Oba nma HeT ATHOPUPYIOTCSL.

JoctounctBa. {15 moctpoenust Moaenn cetu KooHeHa BaM He HYKHbI IaHHBIE O MPUHAJIKHOCTH K Ipynme. He
HYXHO Ja’ke 3HaTh, CKOJIbKO Ipymn Haao uckaTh. Cetn KooHeHa HAYMHAIOT ¢ OOJIBIIOTO KOJIMYECTBA HEHPOHOB, 1
110 Xoay O6y‘leHI/I$I 3TU HeﬁpOHI)I CKUMAIOTCA B €CTCCTBCHHBIC KJIACTEPhI JaHHBIX. HHH I/I,HCHTI/I(I)I/IKaI_lI/II/I CUJIBHBIX
HEUPOHOB MOKHO MOCMOTPETH Ha KOJIMYECTBO HAOIFO/IEHU, 3aXBAYEHHBIX KaXX/IbIM HEPOHOM, YTO AACT
IpeCTaBJICHHE 00 YMECTHOM UHCJIE KJIACTEPOB.

Onuun monenen ysna KooHeHa

Nms MO/Ie/IH Moxno CITCHCPUPOBATDb UM MOJCIIN ABTOMATUYCCKN Ha OCHOBC IOJISA HA3HAYCHU S NJIN ITOJIA ID (.HI/I6O
THUIIA MOJICJIN B CJIyvae, €CJIM HUKAKO€ U3 3TUX MoJiek He 3az[aHo) B34(8]0) 3a4aTh IMOJIb30BATCIIbCKOC NMHI.

HUcnoan3oBaTh pa3/1€/ICHHbIC JAHHbIC. Ecmm OIIPEECIJICHO I10JIE pa3/Jiciia, 5Ta O rapaHTUPYET, YTO JIA
IIOCTPOCHU A MOEJIN 6y,£LyT HCII0JIb30BATBHCA JaHHBIE TOJIBKO U3 pa3eja O6y‘IeHI/I$I.

IIponoxuThL 00yUeHHe cylecTByoLel Mogeu. [1o yMoIuaHUIO pU KaXX10M BhINOJIHEHUHN y3J1a Koonena
CO3/IaeTCs MMOJTHOCTHEO HOBas ceTh. Eciu BeIOpaHa 3Ta onnus, 00y4eHne MPOI0DKACTCS ¢ OCTIeTHEH CeTH, YCIECITHO
CO3/TAHHO y3JIOM.

IMoxa3aTh rpaduk odpaTHoii cBs3u. Ecin BbIOpaHa 3Ta onmums, pu 0OyYSeHUH BHIBOJIUTCS BU3YaJIbHOE
pe/ICTaBJIeHNe AByMepHOro MaccuBa. Cuiia Kaxaoro y3Jjia npejcraiieHa npetoM. KpacHelii 0003HavaeT HEpoH,
BBINTPHIBAIOIINIT MHOTHE 3aIUCH (CHJIbHBIN HEIPOH), a OeJIBIii - 3TO HEHPOH ¢ HEOOJIBIIIMM YHCIIOM BBIUTPHILICH
3amnuceil uiaM BoBce 6e3 Hux (caadblil HelipoH). OOpaTHAS CBSI3b MOKET HE BBIBOJUTHLCS, €CJIM BpeMs IOCTPOCHUS
MOJIEJI OTHOCHTEJILHO KopoTKoe. OOpaThTe BHUMAHUE HA TO, YTO 3TA BO3MOXXHOCTb MOXET 3aTSIHYTh 0Oy4eHHE.
st yckopenust o0ydeHHst OTMEHNTE BLIOOD 9TOM ONIMY.

Koraa octanoButb. [To ymMoTqaHUIO KPATEPHIT OCTAHOBKU OCTAHABJIMBAET OOYUCHNE HA OCHOBAHUHU BHYTPEHHIX
napaMeTpoB. Kak kxpuTepuii OCTAaHOBKH MOXHO 3a/1aTh TakXe BpeMsl. BBente Bpemst oOydueHus ceTu (B MUHYTax).

3agaTh HaYaJIbHOE 3HAYEHHE IeHepaTopa NCeBI0CayHaAHBIX Yuce. Ecim HavabHOE 3HAYCHUE TeHepaTopa
NICeBOCITyYalHbIX YUCEJ HE 3a/1aHO, I10CJIeI0BATEIbHOCTD CIIyYaiHbIX 3HAYEHU, UCIIOJIb3yeMast s
MHHUIUAJIN3aluu CCTEBBLIX BECOB, 6y)1€T pa3J'II/I‘{aTbC$I l'lpI/I KaXI0M BBIIIOJIHCHU U y3ﬂa. 3TO MOXET HpI/IBeCTI/I K TOMy,
4TO y3eJ1 OYJIeT CO3/1aBaTh pa3Hble MOJEJIN IPU KaXJI0M 3aIyCKe, Take eCIU MapaMeTpbl y3J1a U 3HAYCHUSI TAHHbBIX
a0COJIIOTHO OJIMHAKOBBIE. BHIOpAB 3Ty ONIMIO, BBl MOXKETe 33/1aTh KOHKPETHOE HauyaIbHOE 3HAYEeHUE FreHepaTopa
TICEB/IOCITyYaHBIX YUCET, YTOOBI MOJIyuYeHHAS] MOJIeJIh OblIa BOoCcIIpon3BouMoid. KOHKpeTHOe HauaibHOE 3HAUYCHUE
reHepatopa MceBAOCTyYalHbIX YUCEJ BCEr/1a TEHEPUPYET OJMHAKOBYIO MOCIIEAOBATEJIbHOCTD CIIyYaiHbIX 3HAUYCHUH,
U B 3TOM CJIy4ae BBINOJHEHNE y3J1a BCEr1a MPUBOIUT K OJHOU TeHEpUPyEeMO MOJIEIIH.

IHpumeuanue: Tlpn ncnosib30BaHUN onuuK 3aJaTh HA4Ya/IbHOE 3HAYCHHE FeHEPATOPA NCeBIOCTYYANHBIX YHCEJT 1JIs
3ammceif, YNTaeMbIX U3 6a3bl JAHHBIX, IPEIBAPUTEIILHO MOXKET MOTpeOoBaThes y3ea COpTUPOBKA JJIS TOATOTOBKH
BBIOOPKH, YTOOBI OOECTICUNTH OTMHAKOBBIM Pe3yJIbTAT MPHU KaXk/I0M BBIIOJHEHUH y3J1a. DTO CBSA3aHO C T€M, YTO
HavaJIbHOE 3Ha4YeHHe reHepaTopa MCeBAOCIyYalHbIX YMCesT 3aBUCUT OT MOPsAKA 3anucell, KOTOPHI He 0053aTeJIbHO
OCTaeTCsl HOCTOSIHHBIM B PEJISIIUOHHOMN 6a3e JaHHBIX.

Hpumeuanue: Ecmm BBI XOTHTE BKJIFOYHTH B MO/J€JIb HOMUHAJIbHBIC (Ha60p) I10JIsA, HO €CTh HpO6J’IeMBI C pasMepoMm
NaMsATH TP IOCTPOCHUU MOACIIN UJIX MOICJIb CTPOUTCS CIIMIIKOM OOJII'O, paCCMOTPUTE BO3MOXHOCTb
TICPEKOAUPOBAHUA roJieit GOJIbIIKMX Ha60pOB, YTOOBI YMEHBIIUTH KOJIUICCTBO 3Ha‘1€HPIﬁ, MJIA BO3MOXHOCTB
HCIIOJIB30BAHUSA APYIOro MoJid ¢ MCHBIIIUM YUCIIOM 3HAYEHUH B KAYECTBE IIPOKCHU JIA 0O0JIBIIIOTO Ha60pa.
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Hanpumep, ecm ecth mpobiema ¢ nosiem /D_tosapa, CoOnEpXaIuM 3HAYCHUS 17151 HHANBHUIYaIbHBIX TOBAPOB,
MOJHO PACCMOTPETh BO3MOXHOCTD €r0 YAAJICHUS U3 MOJIeJIN 1 TOOABJICHUSI BMECTO 3TOr0 MeHee MOAPOOHOTO TOJIs
KareropuA_rosapa.

OHTHMFBHI)OB&TB. BI)I6epI/IT€ BO BpEMS IMOCTPOCHUA MoaeJien IpeAHAa3HAYCHHBIC IJIS1 MOBBIICHUSA
MIPOU3BOAUTECIILHOCTU OIIIUU B COOTBETCTBHUU C KOHKPETHBIMUA HOTpC6HOCT9[MI/I.

° BbI6epI/ITC OIIIUEO CKOpOCTb, ‘ITO6I)I JJIA MOBBIICHU A MPOU3BOJUTEILHOCTH aJITOPUTM HUKOI'Ja HE UCIIOJIB30BaJI
cOpocC Ha JTUCK.

* Brioepute onmuro [TamMsiTh, 9TOOBI B HOAXOIAIINX CATYANUSAX AJITOPUTM HCIOJIB30BaJI COPOC HA TUCK, XOTS 3TO
MOHW3UT CKOPOCTh. DTa ONIMS BRIOUPAETCS MO YMOJTYAHUIO.

Ipumeuanue: T1pu 3amycke B pacrpeeJIeHHOM PEKIME 3TOT IapaMeTp MOXKET OBITDH Ilepe3anicat 3HaYeHUEM
oMK aAMUHUCTpATOpa U3 (aitia options.cfg.

IIpucoeuuuTh MeTKY Kiactepa. BoiOnpaeTcs o yMOIYaHUIO U1 HOBBIX MOJIEJICH, HO He IPUMEHSETCS I
MoJiesielt, 3arpy>KeHHbIX 13 6oJiee cTapsix Bepcuit IBM SPSS Modeler, B KOTOpBIX co3/1aeTcss OHO MOJIe
KaTeropuaJibHOM OLIEHKM TOTO XKe THIIA, YTO ¥ Ha y3J1aX K-CpelHuX U IBYXIIAroBBIX MOJIeseil. DTO CTPOKOBOE HOJIE
UCIOJIb3YETCS Y3JIOM aBTOKJIACTEPU3ALMH IPU BBIYMCIICHUHN TT0Ka3aTeJiell paHXUPOBAHUSL ISl PA3JIMYHBIX TUIIOB
MoesTeii. []oo THITe IbHY 0 HEQOPMAIIHIO CMOTPHTE B paszee[“V3en ABrokmactepusamus’ Ha cTp. 74|

JdononHutenbHble onuun y3nos KooHeHa

Ecim BB X0poI110 3HaAKOMBI ¢ ceTsiMu KooHeHa, OIMIUK 9KCIepTa MO3BOJIST TOYHEE HACTPOUTH IPOIECC OOYUECHUS.
JLutst TocTyma K TOMOJTHUTEIFHBIM ONIUSIM 3aJlaiiTe Ha BKJIajke JlOTOJHUTEILHO PeXuM Jl0NoTHATEIbHO.

Ilupuna n qumHa. 3anaiite pa3mep (IIUPHUHY U JUIMHY) IBYMEPHOI KapThl BEIBOAA KaK KOJIMYECTBO BBIXOIHBIX
HEUPOHOB 10 KaXA0OMY U3MEPEHUIO.

COKpameHne CKOpPOCTH oﬁyqe}mﬂ. BbI6€pI/ITC JIMHEMHOE UJIM SKCIIOHEHIINAJIbHOE COKpalll€HUEC CKOPOCTHU O6y‘{€HI/I$I.
CKOpOCTL Oﬁy‘leﬂﬂﬂ -93TO KO3(1)(1)I/II.II/I€HT B3BCIIMUBAaHUs, yMCHBI_HaIOI_L[I/If/'ICH CO BPEMCHEM, TaK YTO CCThb HAYUHACT C
KOOUPOBAHUA prHHOMaCH_ITa6HI>IX noka3aTteJied JAHHBIX U MOCTENEHHO NEPEXOoaUT Ha YPOBCHb l'[O,E[pO6HOCT€I71.

®a3a 1 u ®a3za 2. O6yuenue cetu Koonena pasouaercs Ha nBe (a3pl. Paza 1 - aTo pasza rpydoii oneHku,
UCIOJIb3yeMasl 1Tl 3aXBaTa KPYMHBIX CTPYKTYpP B AaHHBIX. Pa3a 2 - 9T0 a3a HaCTpOUKH, UCTIOJIb3yeMast JJIs
KOPPEKTUPOBKM KAPThI M MOJICJIMPOBAHUS 00JIce TOHKUX OCOOEHHOCTEH MaHHBIX. [[J1s KaX10i KapThl €CTh TPH
napamerpa:

* Cocennuii. 3a/1aeT HAYAJIBHBIN pa3zMep (PaaryC) OKPECTHOCTH. DTUM OIPeesIIeTCsS KOJMIeCTBO "OIM3KuX"
HEWPOHOB, KOTOPBIE OOHOBJISIOTCS IPH BBIMTPHIIIIE HEHPOH BO BpeMs 00yueHns. Bo BpeMs da3sr 1 pazmep
OKPECTHOCTH CHauaJjia paBeH OxpecTHocTu ¢hasel 1, a 3aTeM yMEHbIIACTCS 10 3Ha4YeHus (OkpecTHocTs pazer 2 +
1). Bo Bpemst da3bl 2 pazmep OKpecTHOCTH cHavasa paBeH OkpecThocTu dhasvl 2, a 3aTeM yMenbiaeTcs 10 1,0.
Oxpectnocts ghaszvr 1 1owkHA OBITH O0JIBIIE OKpecTHOCTU (hazvl 2.

* Hauaabnas 3Ta. 3a1aeT HaYaJIbLHOE 3HAUEHUE JJI1 CKOPOCTH 00y4YeHust 3Ta. Bo BpeMs ¢aswl 1 3Ta HaunmHaeT
U3MEHSTBCS OT 3HaUeHus1 Hauaavnas sta gasel 1 1 ymenbinaetcst 10 Hauaavhoti 91er ghaszer 2. Bo Bpemst dassr 2
9Ta HAYMHAET U3MEHSThCS 0T Hauaavnoti 91el ghaszer 2 m ymenbinaercs no 0. 3nauenune Hauaavnoti 91el pasel 1
JIOJDKHO OBITH Ooubilie Hauaavhoti 91el ghaswer 2.

*  TukJjbl 3a7aeT KOJMYECTBO IIUKJIOB JJIs KaX10i (a3l oOyuenus. Kaxkmas ¢aza mpomaosokaeTcs B TEUSHUE
3aJ[aHHOTO YHCJIA POXOJIOB MO JTAHHBIM.

Cnenku mogenen KooHeHa

Crenku mozesieit Koonena coaepxat Bcro HHGpopMaImio, 3aXBaueHHyro oOyuaroiei cetbto KooHena, a takxe
HHPOPMAIUIO 00 apXUTEKTYPE CETH.

HpI/I 3allyCKe IIOTOKA, COACPKAIIECTO CJICIIOK MOJEIN KOOHeHa, y3€ia ,ZlO6aBJ'I$ICT JABa HOBBIC IIOJISA, COACPIKAIIUC
KOOpANHATBI X u YoanemenTa B ceTke BBIBOJA KOOHeHa, KOTOpLIfI CUJIBHEEC BCCTO pearupyeT Ha JaHHYFO 3allMCh.
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VIMeHa HOBBIX MOJICH MOJIyYar0TCs U3 UMeHHM Mojieiu ¢ npedukcamu SKX- u $KY-. Hanpumep, eciim MOaeI1b
HasbiBaetcst Kohonen, HoBble 10Jis1 OynyT HasbiBaThest SKX-Kohonen u $KY-Kohonen.

JI1s ydiero moHUMaHMs, YTO UMEHHO 3aKOAMpoBaa ceTb KooHeHa, ImeIKHuTe 1o BKyIajake Mopens B 6paysepe
CJIenKoB Mozesieil. OTKPOETCs CPeACTBO MPOCMOTpa KJIACTEPOB, oOecnieunBarolee rpaguueckoe mpeJCTaBICHNe
KJIACTEPOB, TIOJICH U YPOBHEH 3HAUMMOCTH. JIONOJHUTEIbHYIO HHDOpPMANUIO cMOTpuTe B pazzaelie[‘Cpencts
InpOCMOTpa kjactepoB - Bxiagka Mojess” Ha cTp. 237|.

Ecui BBI IpeAnounTaeTe BU3yaaIu3upoBaTh KJIACTEPhI B BUE CETKH, MOXHO IPOCMOTPETh pe3yJibTaT cetu KooHeHa,
u306pasus noJist $KX- u $KY- B y3ne I'paduk. (B y3ne Plot HeoOxomumo BeiOpaTh X-Agitation u Y-Agitation,
4TOOBI MPEIOTBPATUTH BBIBOJI 3aMUCEH KaXXI0TO 2JIEMEHTA MOBepX Apyr Apyra). Ha rpaduke MoxHO Takxe
HAJIOKUTb CUMBOJIMYECKOE MOJIE MOJIs, YTOOBI UCCIIEI0OBATD, KaK ceTh KOOHeHa KilacTepu3oBaja JaHHbIE.

Jpyroe MolHoe cpecTBoO s moHuMaHus cetu KooHeHa - 3To UCIoJIb30BaHKe BbIBOJIA TPABUII METOIOM
WHAYKIUY 711 OOHAPYKESHUS XapaKTePUCTHK, PA3JIMIAFOIINX HAWICHHbIC MOJICJIbEO KJIACTEPHI. JJONOJHUTEIBHYEO
HH(OPMAIIUIO CMOTPUTE B pa3jielie |“Y3en C5.0” na ctp. IOSI

EE)

3a o6wiei nHpOpMAaLHei o Gpay3epy MozeIeil o6paTuTech K pasaesy [TIpocMoTp cienkos Mozeseii” Ha cTp. 42|

Cesoaka moanenu KooHeHa

Ha Bxiagxe CBomka ajist cienka Mojiesin KooneHa BbIBOIUTCS MH(GOPMALUs 00 apXUTEKTYPE HJIX TOMOJIOTUH CETH.
JvHa v mmpuHa AByMepHOM KapThl okasatesieid Koonena (BbIX0qHOH ci10i) nokazausl kak $KX- uma_mozeau n
SKY- uma_mongenu. J151g BXOJHOTO U BBIXOAHOTO CJIOEB IOKAa3aHO KOJMYECTBO HEIPOHOB B 3TOM CJIOE.

Y3en K-cpeaHux

V3en K-cpenHux mpenocTaBiisieT METO KJAcTepHoro anamm3a. OH MOXXeT HCIOJIb30BaThCS IS KIaCTePU3auu
Ha0Opa TaHHBIX B OT/IEJIbHBIC TPYIILI, KOT/Ia BBl HE 3HAETE, UTO ITH IPYIIIBI IPEICTABIIAIOT cO00if B Havare. B
oTJIMYKEe OT OOJIBITMHCTBA crocob0B 00yueHust B IBM SPSS Modeler, monenmu K-cpenHux #e UCHOIB3YIOT MOJIE
Ha3HAYCHUs. DTOT Tull oOyueHus (0e3 moJisg Ha3HAUCHNUsT) HA3bIBAETCSI HEKOHTPOJIMPYeMbIM 00yuenneM. Moierb
K-cpennux He mbITaeTcs Mpeacka3aTh UCXO/I, 4 CTAPAETCS BBISIBUTD 1IA0JIOHBI B HA00OpE BXOIHBIX MOJIeH. 3anucu
TPYIIUPYIOTCS TAKUM 00pa30oM, YTOOBI OHM OBLIIM MOXOKHU APYT HA JIpyra B Ipyiie (Ki1acTepe), HO pa3Inialiuch B
pa3HbIX IpyIIIax.

Mogens K-cpenHux paboTaet mocpeIcTBOM ONpeaeicHrst HAbopa NEHTPOB HAYaIbHBIX KJIACTEPOB. 3aTeM OH
Ha3HAYaeT KaXIYIO 3aIHCh B KJIACTEP, C KOTOPBIM OHA OOJIbIIE BCETO CX0Xka, HA OCHOBE 3HAUCHUI BXOTHBIX MOJICH
3ammcu. [Tocme Toro, kak Bce HaOJTFOIEHNS HA3HAYCHBI, IIEHTPHI KJIACTEPOB OOHOBIIAIOTCS B COOTBETCTBUY C HOBBIM
HAa0OPOM Ha3HAUCHHBIX B KaX/IBIH KJacTep 3amuceil. 3aTeM /I 3amnceil CHOBAa MPOBEPSETCS, HE CICAYET JIA X
NEepeHa3HAYNUTDh B IPYrOif KJIacTep, ¥ 9TO UTEPAIMOHHBIN MPOIecC Ha3HAUCHNE-KJIaCcTep MPOI0JDKaeTCs 00, moKa
He OyJIeT TOCTUTHYTO MaKCUMAaJIbHOE YMCJIO UTEepalid, 100 KOT1a H3MEHECHUIO MEX/Ty ABYMS CMEXHBIMU
UTEPANUSIMH HE YAACTCS MPEBLICUTD 3aJaHHbII MOPOT.

Hpumeqaﬁue: HonyquHaﬂ MOJECJIb B OHpCI[eJ'ICHHOfI CTCIICHU 3aBUCUT OT IOPAIKA o6yqa}0umx JaHHBIX.
HCprHOpHHO‘{I/IBaHHG JAaHHBIX U ITIOBTOPHOC IIOCTPOCHUEC MOACJIA MOXET IIPUBECTU K ,Elpyl"Oﬁ HUTOTOBOI MOAEIIN
KJjacTepa.

TpeooBanns. 17151 06yueHust moaesm K-cpeqaux TpedyeTcs: 0JHO MJIM HECKOJIbKO MOJIEH ¢ 3aJaHHOH [JIs1 HUX POJIbIO
Bxoanoe. I1ois ¢ 3aganHoil poJibto Buixoanoe, [goiinoro nazuauenus nim HeT UTHOPUPYIOTCSL.

JlocTronncTBa. JlaHHBIE O YJICHCTBE B IPYMNax Jis MocTpoeHust moaeau K-cpeanux He Tpebyrotea. Moaesns
K-cpennux 4acTo sSBJISETCS CaMbIM OBICTPBIM CIIOCOOOM KJIACTEPU3ALUK OOJIbIINX HAOOPOB JaHHBIX.

Onuuu moaenen yana K-cpegHux

Nms MO/JIe/TH Moxuo CITCHCPUPOBATDb UM MOJCIIN ABTOMATUYCCKHN HAa OCHOBEC ITOJISA HA3HAYCHU S NJIN ITOJIA ID (HI/I6O
THUIIA MOJICJIN B CJIyvae, €CJIM HUKAKO€ U3 3TUX MoJiek He 3az[aHo) B304 (8]0) 3a4aTh IMOJIb30BATECIIbCKOC UM,
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Hcnoab3o0BaTh pa3/ie/ICHHbIC JaHHbIC. Ecmm OIIPEACIICHO II0JIC pa3aciia, 5Ta ONIUA TapaHTUPYET, YTO JIA
MNOCTPOCHUA MOJECIIN 6y}1yT HCIIOJIb30BATHCA JaHHBIEC TOJIBKO U3 pa3aecja O6y‘ICHI/I$I.

3agannoe YKC/I0 KJIACTepoB. 3a1aiiTe KOJIMYECTBO KJIACTEPOB, KOTOPbIe OyayT reHepUPOBATLCS. 3HAYEHUE 110
YMOJIYAHUIO - 5.

Feﬂepuponan 1moJie pacCTosAHUA. Ecmm B])I6paHa 9Ta oInuus, CJICIHOK MOACIU BKIIFOYUT B cebst IIoJIe, CoACpKaIiee
PaCCTOAHUC MEXKIY K101 3alUChbIO U INEHTPOM HA3HAYCHHOT O el KJIacTepa.

Mertka kJaactepa. 3agaiiTe hopmart 11 3HAUCHUH B CTEHEPHPOBAHHOM MOJIE TPHHAIS)KHOCTH K KJIACTEPY.
IMpuHaAIeKHOCTD K KJIacTepy MoXkeT o0o3HauaThest kak CTpoka c 3a1anabiM [Ipedurcom MeTku (Hanpumep,
"Knactep 1", "KnacTep 2" u Tak nmasee) uiu kak Yuco.

HpuMeanue: Ecim BBI XOTHTE BKJIIOYHUTH B MO/J€JIb HOMUHAJIbHBIC (Ha6op) 110JIsA, HO €CTh HpO6J'I€MI)I C pazMepoM
NaMsATHU IIpUA MOCTPOCHUU MOACIIA UJIU MOACJIb CTPOUTCS CIIMIIKOM AOJIIO, paCCMOTPUTE BO3MOXHOCTb
NEPECKOAUPOBAHUSA oJieit OOJIBIITUX HaGOpOB, YTOOBI YMCEHBIIUTBH KOJIUYECTBO 3Ha‘[eHHﬁ, WJIA UCIIOJIb30BAHU A
APYroro mnoJjsi ¢ MCHbIIUM YHUCJIOM 3HAYEHUM B KAYECTBE IIPpOKCHU OJIsd 0O0JIBIIIOTO Ha60pa. HaHpHMep, €CJIn €CTh
Hpo6neMa C IIOJIEM ID_Toeapa, COACPpXKAITUM 3HAUYCHUA OJIA OTACIIBHBIX TOBAPOB, MOXHO paCCMOTPETH
BO3MOXHOCTB €ro YAAJICHUSA U3 MOICIIN U HO6aBHeHI/IH BMECTO 3TOT'O MCHEC HO,Z[pO6HOFO IIOJIA Karteropus_rtosapd.

OntumuznpoBaTh. Boibeprute Bo BpeMs MOCTPOEHUST MO/IeJIel TpeTHa3HAYSHHbIE [IJIS TOBBIIIICHUST
MPOU3BOAUTEIHLHOCTH OMIIMK B COOTBETCTBUH C KOHKPETHBIMU MOTPEOHOCTSIMH.

* Bribepure onnuto CKOPOCTh, YTOOBI IS OBBILICHUS TPOU3BOAUTEILHOCTH AJITOPUTM HUKOI/1a HE UCIOJIb30BAT
cOpocC HA JTUCK.

M BbI6epI/ITG OIIIUFO HaMﬂTb, 4TOOBI B NOAXOAINUX CUTYalluAgX aJITOPUTM HUCIIOJIB30BaJI C6pOC Ha JTUCK, XOTA 3TO
IIOHU3UT CKOPOCTh. DTa onmus BLI6I/IpaCTCH 10 YMOJIYaHUIO.

ITpumeuanue: Tlpu 3amycke B pacnpeeJIeHHOM PeXHUME 3TOT MapaMeTp MOXKET ObITh Nepe3alical 3HAYeHUEM
OIIUY aJIMUHHCTpATOpa U3 daiiia options.cfg.

Onuum akcnepTa y3na K-cpeaHux

Ecm BBI XOpOIIIO 3HAKOMBI € KJIACTePU3ANNCH k-CpeTHUX, TONMOJHUTEILHbIC OMIIUY TO3BOJIAT TOYHEE HACTPOUTH
nporiecc o0y4yenus. st 1ocTyna K TOMOJTHUTEIHHBIM OMIUSM BbIOepHUTe pekuM /[0NO0JHHTEILHO HA BKJIAIKE
JlonoHUTEIBbHO.

Koraa ocranoButh. 3a1aiiTe KpUTEPHil OCTAHOBKHU, KOTOPBIN Oy/I€T UCMOJIb30BATHCS IPU OOYUSHUH MO/IEIIN.
Kpurepuii ocranoBku Io ymoauanuio - 310 20 urepauuit uim uzmenenue Menbliue 0,000001; Boioupaercs codbiTue,
KOTOpOe MPOu30iAeT nepBbiM. Beidoeprute HacTpouthb, 4TOOR 3a0aTh COOCTBEHHBIN KPUTEPHIA OCTAHOBKH.

° MaKCI/lMyM nTepauuﬁ. DTa Oonuus MMO3BOJIICT OCTAHOBUTH 06yquI/Ie MOJECJIN IMOCJIC 3aIaHHOI'O YrCJia HTepaHHﬁ.

*  W3meHutn AOMyCK. Ora OIIIU S MO3BOJISIET OCTAHOBUTH O6y‘{CHI/Ie MO €M, Koraa HanOoJIbIlIee U3MEHEHUE
HIECHTPOB KJIACTCPOB IJIA UTEPpAIIMU OKAXKETCA MEHBIIEC 3a TaHHOI'O YPOBHS.

3HaveHne KoMPoOBaHus A1 HA00poB. 3agaiiTe 3HaueHue ot 0 1o 1,0 11t nepexoarpoBaHus nojeit Habopa Kax rpymn
YHUCIIOBBIX MOJIeH. 3HAUEHUE 110 YMOJYAHUIO - 9TO KOpeHb kBaapaTHbIi u3 0,5 (mpumepno 0,707107), uto
IIPEOCTABIISIET OXO0/Is1IIee B3BEIIMBAHKE JIJIsl HEPEKOAMPOBAHHBIX (DJIaroBbIX moJieid. 3Hauenus osmoke k 1,0 OyayT
MIPUCBAaMBATh IOJISIM HaOopa OOJIBIINIA BEC, YeM YUCIIOBBIM ITOJISIM.

Cnenkun moaenen k-cpeaHux

Crieniku Mmojiesteit K-cpeiHux coepkaT BCio nHGOPMAIIHIO, 3aXBAYCHHYIO MO/ICJIBIO KJIACTEPHU3AINH, & TAKKE
nHPOPMAIIIO 00 00YYArOIMNX JTAHHBIX U MPOIECCE OIEHKH.

ITpu 3amycke moToOKa, COAEPKAIIETO y3ea MoAeupoBanust K-cpeaHux, 9TOT y3es1 100aBIIseT 1Ba HOBBIX MOJIS,
coiepKaIuX nHHOPMAIUIO O TPUHAJIEKHOCTH K KJIACTEPY M PACCTOSIHMM OT HA3HAYEHHOTO IIEHTpa KjlacTepa IJIst
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JlaHHO 3anucu. MiMeHa HOBBIX 1OJIei MOJTYy4aAr0TCsI U3 UMEHU Mo/iei ¢ pedukcamu SKM- 17151 mprHAIICKHOCTH K
kiactepy u SKMD- nuist paccTOsIHUSL OT IIEHTpa KjacTepa. Hanpumep, eciiu Moesb Ha3biBaeTcst Kmeans, HOBbIE
noJist OynyT HaseiBaThes SKM-Kmeans u SKMD-Kmeans.

MOIIHBIM CPeICTBOM JJIs1 BHYTPEHHETO MOHUMAaHUS MOJEIN K-CpeTHUX MOXKET OBITh U3YUCHHE MPABUJI IS
00HapPYXEHUSI XapPaKTEPUCTHUK, PA3JIMYAOIINX HallIeHHbIC MOJICIIBIO KJIacTephl. JlOMOTHATEIFHYIO HHPOPMAIIEO
CMOTpHUTE B pa3aene|“y3en C5.0” Ha cTp. 105|. MoskHO nepeiTu Takxe Ha BKJIaaky Mojenu B Opay3epe cienok
MoJieseit, ITOOBI BBIBECTH CPEIICTBO MMPOCMOTPA KJIACTEPOB, 0OecIeunBarolee rpaduieckoe mpeICcTaBICHIEe
KJIACTEPOB, TIOJIeH M YPOBHEH 3HAUNMOCTH. JIONMOJHUTEIbHYIO HHOOPMALIAIO CMOTPUTE B pa3uene
|np00M0Tpa Kj1acTepoB - Brkiraaka Mojens” Ha CTp. 237l

99

3a o61ieit nHpopMaIueil o 6pay3epy Moeseit 0O6paTUTECh K pas3aesy |“HpOCM0Tp CJIETIKOB MOJIeJIell” Ha CTP. 42|

CBoaxa mogenen K-cpeaHux

Ha Bkiaaxe CBojika ciienka moaesn K-cpeaHux coaepkuTcs HHGOopManus 0 JaHHLIX 00YYeHUS, MPOIECcCe OEHKU 1
ONpe/IeJICHHBIX MOJIEJIbIO KJIacTepax. BEIBOIUTCS KOJTMYECTBO KJIACTEPOB, a TAKKE XPOHOJIOTUs uTepanuid. Ecim BbI
BBITIOJTHIJTA y3eJ1 AHAJIN3, TPUCOETMHEHHBIN K y3JIy MOACIMPOBAHNS, HH)OPMAITUS 3TOTO aHam3a OyaeT Takke
BBIBEJICHA B 9TOM pasieJie.

Y3en AByxwiaroBon Knactepusauum

VY3es1 IBYXIIATOBOI KJIACTEPHU3AIMH MTPEAOCTABIISIET OHY U3 GOPM KJiacTepHoro anaamsza. OH MOXeT
UCIIOJIH30BAThCS IS KJIACTEpU3AIMK HAaOOpa TAaHHBIX B OT/CJIbHBIC TPYIIIbI, KOTJIA BbI HE 3HACTE, YTO 3TH I'PYIIIbI
MPEJICTABIIIOT cO00it B Havase. Kak u y35b1 Koonena u y3ibl K-cpemHux, IByXIIIaroBbie MOJICJIU KJIACTEPOB He
HCIIOJIB3YIOT MOJIe Ha3HAYCHUS. BMeCTO MONBITKY pecka3aTh BBIXOIHBIC JAHHBIC JBYXINATrOBasl KJIACTEPH3AIMS
MBITACTCSI OOHAPYKUTH CTPYKTYPHI B HA0OPE BXOIHBIX MOJICH. 3aIUCH TPYIIUPYIOTCS TAKIM 00pa3oMm, 4TOOBI OHI
OBLIM TIOXOKH APYT Ha Apyra B Tpymme (K1acTepe), HO pa3IMialiich B pa3HBIX I'PYyIIax.

JIByX1naroBast KJIaCTepHU3alys - 3TO METO/I KJIACTEPHU3allMy B J(Ba dTamna. Ha nepBoM Iiare IpoBOIUTCS HEPBBIT
IPOXO/I 10 TAHHBIM, IPH KOTOPOM HeoOpaOOTaHHBIC BXOIHbIC JAaHHBIC CKUMAIOTCS B yIPaBJIIeMbIit HA00P
noJKjaacTepoB. Ha BTopoM 11are UCHOJIB3YETCs CIIOCO0 MepapXUUEeCKOii KJIacTepU3aluy JIJIsl Bce OOJIBIIEro CIUSHUS
MOJIKJIACTEPOB B KPYIIHBIE U elle 00Jiee KPYIMHBIC KJIACTEPbI, IPUYEM CJICTYFOIIHI IPOXO/T 110 TaHHBIM He TpeOyeTcs.
V uepapXxuueckoil KJIAaCTepU3ally eCTh TO IIPEUMYIIECTBO, YTO HE TPeOyeTCs 3apaHee BLIOUPATH HY)KHOE YUCIIO
KJIACTepOB. MHOTHE ClIOCOOBI HepapXUUeCcKOi KIacTepU3aui HAYMHAOT C WHAWBHTYa IbHBIX 3aIUCed KaK
HAYAJIbHBIX KJIACTEPOB U PEKYPCUBHO OOBEAMHSIOT UX JUJIS MOJIyUeHHsI Bce 60Jiee KPYITHbIX KJIIACTEPOB. XOTs TaKue
MOJIXO/IbI YACTO OTKA3BIBAIOT P paboTe ¢ OOJIBIIUM 00BEMOM JAHHBIX, HAYaJIbHAS [IPEABAPUTEIIbHAS
KJIACTEPH3AlMs ABYXIIATOBOIO METO/1a 00eCeYnBaeT OBICTPYIO HEPAPXMUECKYIO KIIACTEPU3ALIUIO TAXKE [JIsI
00JBIITUX HAOOPOB JAHHBIX.

IIpnmeuanne: ITosyueHHAst MOEIb B ONPE/ICJICHHON CTEIIEHN 3aBUCUT OT MOPsiAKa oOyvyaromux JaHHbIX.
IlepeynopsiiounBaHue JaHHBIX U IOBTOPHOE NOCTPOECHUE MOJEIIM MOXET IPUBECTH K IPYrOd UTOrOBOI MOJEIN
KJIacTepa.

Tpe6oBanns. /{711 0OyueHUS ABYXIIATOBOW KJIACTEPHON MOEIH OTHO MJIM HECKOJILKO TOJICH C 3aJaHHBIM 3HAUCHHEM
poym Bxoza. TTons ¢ 3aganabIME poJiaMu Hasznauenue, O6a v Hetr uTHOpUPYIOTCS. JIBYXIIIaTOBBINA aJIrOPUTM
KJIACTEpH3aIy He 00padaThIBaeT MPOMYIIIeHHBIE 3HAYeHHUS. [1pi mocTpoeHnn MoAeIN Oy IyT HTHOPHUPOBATHCS BCE
3aMHCH C MPOIYCKAMH JFOOBIX BXOIHBIX IOJICH.

JlocTouncTBa. [[ByxmaroBas KjiacTepusalus MOXeT paboTaTh CO CMEIIaHHBIMU TUIIAMH IOJIeH U ciocoOHa

3¢ GekTUBHO 06padaThIBATh OOJIBIINE HAOOPHI JaHHBIX. [IpH 3TOM €CTh BO3MOXHOCTh CPaBHUBATH HECKOJILKO
KJIACTEPHBIX PEIlIEHUN U BLIOUPATH JIydlllee, IOITOMY BaM HE HYXKHO 3HATh, CKOJILKO KJIACTEPOB 3aNpallluBaTh ISt
BBIXOJIHOT'0 Habopa. B IByX1maroBoi kjiactepusal MOXKHO 3a/1aTh aBTOMATUUYECKOE UCKIJIFOUEHUE BHIOPOCOB HJIH
0COOCHHO HEOOBIYHBIX HAOIIOICHHI, KOTOPBIC MOTYT UCIIOPTUTH PE3YIbTATHI.

BaxkHoe 3ameuanne:
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V IBM SPSS Modeler nBe pa3i4HbIX BEPCUH y3J1a IBYXIIIATOBOM KJIaCTEPU3ALIUN:
* Vzen kaactepu3ammn TwoStep - TpanumoHHBIN y3el1, paboTtaronmii Ha cepBep IBM SPSS Modeler.
* V3en kaactepuzammn TwoStep-AS - y3er, paboTaroriuii, TOJIbKO Korjaa oH coenuner ¢ IBM SPSS Analytic Server.

Onuuu mogenu yana AByXLIaroBoi Knactepusauum

Nmsa MO/J1e/TH MoxHO CI€HEpUPOBATDb UM MOJCIIN ABTOMATUYCCKH HAa OCHOBE ITOJISA HA3HAYCHU S UJIA I1OJIA ID (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJieit He 3a11aHo) 0o 3a1aThb MMOJIb30BATECJIBCKOC UMHA.

Hcnoabn3oBaTh pa3/ie/iCHHbIC JaHHbIC. Ecmm OIIPEAECIICHO II0JIC pa3aciia, 0Ta ONIUA TapaHTUPYET, YTO TJIA
MMOCTPOCHUA MOJEIIN 6y}1yT HCIIOJIb30BATBHCA JaHHBIC TOJIBKO U3 pa3aecja O6y‘{CHI/IH.

HOpMaJII/BOBaTb YHCJI0BBIE 0. 110 YMOJITYaHUTO Z[ByXIHarOBLIﬁ mpouecc CTaHAapTU3NPYET BCE YMCIJIOBBIC BXOHBIC
O0JIsA, OpUBOAS UX K CPEAHEMY Ou Aucnepcuun 1. UToOBI HE MaCHITa6I/IpOBaTb YUCJIOBBIC I10JIS, BBIKJIFOYUTE 3TY
OIIIUFO. Ha cumBosmyeckue 1moJist 3To He BIIMSIET.

Hckmounts BeIOpochl. Ecii BEIOpATh 3Ty OININIO, TO 3aICH, KOTOPBIE OYEBHIIHO HE BIUIIYTCS HA B KaKOU
CYIIIECTBEHHBIH KJIaCTeP, aBTOMATHYESCKU MCKITFOYAFOTCS U3 aHAIm3a. TakuM HaOIFOCHUSIM He TaIyT UCKA3UTh
pe3yIbTaTHI.

OOHapyxeHue BLIOpOCOB MPOUCXOUT Ha IIare, IpeIecTBYyoIeM Kiactepuzanuu. Korja ata onmus BeIOpaHa,
MOJIKJIACTEPBI C MAJIBIM YHCJIOM 3aIUCEH, MO CPABHEHUIO C APYTUMU TOIKJIACTEPAMU, CYUTAFOTCS MTOTEHIIUAILHBIMU
BbIOpOCAMH, 1 JIEPEBO IOJIKJIACTEPOB CTPOUTCS ellle pa3 0e3 ITHX 3anuceil. Pazmep, HIXe KOTOPOTO MOAKIACTEPHI
CUMTAFOTCS MIOTEHIIMAILHBIMUI BBIOpOCcamu, 3anaetcs onmueit [Ipouent. HekoTopele 13 Takux 3amnmuceii -
MOTEHIUAJILHBIX BBIOPOCOB MOT'YT OBITh JOOABJICHBI B 3aHOBO OCTPOEHHBIE KJIACTEPBI, €CIIM OKAXKYTCS JIOCTATOYHO
CXOJIHBI C IPOGUIIAMU KAKUX-JIMOO HOBBIX MOIKIacTepOB. OCTaJIbHbIE OTEHIUAIbHbIE BBIOPOCHI, KOTOPbIE
HEBO3MOJKHO HHU C YeM OO0BbEAMHHUTD, JOOABIISIOTCS B Ky1acTep "tiryma" U UCKJIFOYAIOTCS U3 1IAra uepapxuyeckon
KJIACTEPHU3ALHY.

ITpu oyerke TaHHBIX C TOMOIIBIO IBYXIIIATOBOI MOJEIIH, UCIIOJIb3YIOIIe 00pabOTKy BEHIOPOCOB, HOBBIE
HaOJIIO/IeHN s, KOTOPbIE OTCTOST 110 MEHBIIEH Mepe Ha MOPOTrOBOE PACCTOSIHUE OT (110 JIorapudmy npaBaono100us)
OT OJImXalliero CylecTBeHHOT O KJIacTepa, CYMTAI0TCs BHIOPOCAMU U Ha3HAYAOTCA B KJlacTep "lIyma'" ¢ UMeHeM -1.

Metka kJacrepa. 3ajaiite popmart moJist IPUHAIEKHOCTH K CTeHEPUPOBAHHOMY Kj1acTepy. [IprHAIIe)HOCTD K
KJactepy MoxeT oTMedaTbess CTpokoii ¢ 3aganubiM [pedurcom meTkn (Hanpumep, "Knactep 1", "Knactep 2" u
Tak nasee) wim kak Homep.

ABTOMATHYECKH BBIYHCJISTH YHCJIO KJIACTEPOB. [[ByXIIaroBasi KJIacTepU3aIus MOXeT OBICTPO aHAJM3UPOBATH
6oJbIIMIe 00BEMBI KJIACTEPHBIX PEIIeHN, BEIONpas ONTUMAJIbHOE YUCIIO KJIACTEPOB JJIsI TAaHHBIX 00yueHus. 3amaiite
UCIBITHIBAEMbIN Mana3oH pelleHnii yepe3 MakcnvanbHoe 1 MAHAMAJIbHOE YUCIIO KJIacTepoB. JByxiiarosas
KJIACTEpU3alys UCIOJIb3YET ABYXITalHbII TpoLece AJIs ONpeesieHus ONTUMAaJIbHOrO uKciia kjaactepos. Ha nepsom
mare BeIOMpaeTCsl BEPXHSISI TPAHMIA IS YKCIIa KJIACTEPOB B MOJICJIU C YIETOM U3MEHEHNS HHPOPMALMOHHOT O
kputepus baiteca (BIC) mpu qo6asienun kiractepoB. Ha BTopom 1mare [1j1s BceX Mojiejieil, B KOTOPBIX KJIaCTePOB
MEHbIIIE, YeM B pelleHnU ¢ MUHMMaJIbHBIM BIC, HaxonuTcest usMeHeHre MUHUMAJIbHOTO PACCTOSIHUE MEXY
KiactepamMu. Hanbospiriee nm3aMeHeHne B pPACCTOSHIH UCIIOIB3YETCs AJIsl BEIOOPa OKOHYATEIILHOM MO IEIH
KJIACTEPOB.

3anaiite yncJio KJIAaCTEPOB. Ecim BbI 3HACTC, CKOJIBKO KJIACTECPOB AOJDKHA COACPKATHL MOACIIb, BLI6CpI/ITe OTY OIIIUIO
1 BBEAUTC YUCJIO KJIACTEPOB.

Mepa pPacCTosiHuA. BLI60p B 3TOH I'pynIie onpeacsA€T, KaK BBIYUCIIACTCA CXOACTBO MEXKY ABYMSA KJIACTCpaMU.

* Log-npasaononodus.. Mepa npaB1ono1o0us MPUIIHNCHIBAET IEPEMEHHBIM BEpPOSITHOCTHOE PACHpE/IesICHHE.
IIpennosaraeTcs, 4TO HEMPEPHIBHbIE IEPEMEHHbIE UMEIOT HOPMAJIbHOE paclpesiesieHne, a KaTeropruabHbIe
NepeMeHHbIE - MyJILTUHOMHUAJIbHOE. Bee mepeMeHHble peanoaratoTcs He3aBUCUMBIMU.
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* EBximaoBa. EBkimgoBa Mepa SBIISIETCS pACCTOSIHAEM "TIO MIPSMO¥ JIMHUU" MeXTy IByMs kilactepamu. OHa
MOXKET OBITh HMCIIOJIb30BaHA, TOJIBKO KOra BCE€ IEPEMEHHBIC ABJIAIOTCA HEIPEPLIBHBIMU.

Kpurepuii knacrepusamun. Beioop B 3To# rpymie 3aaeT cocod, KOTOPHIM aBTOMATHYECKUIN aJIrOPUTM
KJIACTEPH3AINH OIPEICIIAeT YICIIO KiIacTepoB. MoxHO 3aaTh Jinbo BaiiecoBckuii HHPpOPMAIMOHHBINA KPUTEPUit
(BIC), mu6o Mudopmarnmonnsii kputepuit Axauke (AIC).

Cnenku AByXLWaroBbixX moaeneun KnacteposB

Clienky IBYXIIATOBBIX MOJIEJIEH KJIACTEPOB COACPIKAT BCIO MH(POPMAIIUIO, 3aXBAYCHHYIO MOJIEIIbIO KIIACTEPU3AIIUHT,
a Taxxke nHPOpMAIUIo 00 00YYATOIINX TAHHBIX U TMPOIIECCE OTIEHKH.

[pm 3amycke MOTOKA, COAEPIKAIIETO CICHOK JBYXIIATOBOM MOJIEIIH KJlacTepa, y3es1 100aBIIsieT HOBOE 110J1e,
coJieprkaiiiee MHGOPMAIUIO O NPUHAISKHOCTH K KJIacTepy JUIsl JaHHO# 3anucu. MIMs HOBOTO 1oJIst OJIy4aeTcst u3
HMEHU Mojieiu 1o6aBiicHueM npedukca $7-. Hampumep, ecm Mojiesib Ha3biBaeTcs 7woStep, HOBOE TI0JIe OyIeT
Has3weiBaThCs $T-TwoStep.

MOIIHBIM CPEACTBOM JJIsi BHYTPEHHET O MOHUMAHUS IByXIIATOBOI MOJIEJTH MOXKET ObITh U3YUYCHUE IPABUIT JIJIS
OOHAPYKEHUSI XapaKTEPUCTHK, PA3JIMYAFOIINX HANCHHbIE MOCIIbIO KJIacTephl. [OnOIHUTEIbHYIO HH(DOPMAIIHIO
cMmotpute B pasaere|Vaen C5.0” Ha crp. 105 MoxHO menkHyTh Takxke Mo BKIaake Moesn B Gpaysepe ClIerok
MO/IeJIei, YTOOBI BBIBECTH CPEICTBO MPOCMOTPA KJIaCTEPOB, 0OeceunBaroliee rpaduueckoe npeIcTaBIcHIe
KJIACTEPOB, T0JICH U YPOBHEH 3HAYUMOCTH. J{ONOJHUTE/IbHYIO HH()OPMAIIUIO CMOTPUTE B pa3uene
[npocmoTpa kiactepos - Briagka Moness” Ha ctp. 237}

L)

3a o61ueil nHpopMarueil o Gpaysepy Moeleil obpatuTech K pasesy [IIpocMoTp clienkos Mozeseil” Ha crp. 42|

CBoaKa AByxLwiaroBon mogenu

Bxutagka CBoaka [t cienka ABYXIIATOBOW MOJIENN KJIACTEPU3AINN COACPKUT YHUCIIO HARJCHHBIX KJIaCTEPOB, a
Taxxe nHpopManuro 06 oOyyaromux JaHHBIX, IPOIIECCe ONEHKH U MPIMEHSBIINXCS HACTPOWKAX MOCTPOCHHUS.

~99

JIOMOTHATEIBLHYIO HHPOPMAIIIIO CMOTpHTE B passese| [IpocMoTp crienkoB Mosesneir” Ha ctp. 42)

Y3en knactepa TwoStep-AS

V IBM SPSS Modeler 1Be pa3/M4HbIX BEPCUM y3JIa IBYXIIATOBOU KJIACTEPU3AIUH:
* V3en kaactepuzamun TwoStep - TpaauioHHbIN y3eJ1, paboTarormii Ha cepBep IBM SPSS Modeler.
* Vzen kaactepuzanmn TwoStep-AS - y3en, paboTaromuit, TOJbKO Koraa oH coenuHer ¢ IBM SPSS Analytic Server.

KnacTtepHbin aHanua Twostep-AS

KnacTepnsriii anamm3 TwoStep - 3To HHCTpYMEHT pa3BeJOYHOr0 aHAIN3a, TPEeTHA3SHAYCHHBIN 15 BBISBJICHIS
€CTECTBEHHOI'0 pa3dueHust Habopa JaHHBIX HA IPYIIBI (MM KJIACTePbl), KOTOpoe 6€3 ero NpuMeHeHus TPYIHO
OOHApYXUTb. AJITOPUTM, UCHOJIb3YEMBII 9TOM MpoLEeAypOil, UIMEeT HECKOIbKO IPUBJIEKATEIbHBIX OCOOCHHOCTEN,
KOTOpBIE OTJIMYAIOT €ro OT TPaJUIUOHHBIX METOAO0B KJIACTEPHOI O aHAJIN3A!

e Paborac KaTeropua/JibHbIMH M HENPEPLIBHLIMU NIEPEMEHHLIMH. Hpeunonaraﬂ HE3aBUCUMOCTb NIEPEMEHHBIX, MOXHO
CUYUTATh, YTO KAaTCrOpUaJIbHBIC U HEIIPEPBIBHBLIC IIEPEMEHHBIE UMCIOT COBMECTHOEC ITOJIMHOMUAJIbHO-HOPMAJIbHOC
pacmnpeeiCHue.

* ABTOMATHYeCKHil BLIOOP 4Kc/Ia KjacTepoB. CpaBHUBAS 3HAUYCHUS KPUTEPHS OTOOPA MOJIEIIH [T pa3JIMIHBIX
KJIACTEPHBIX PEIICHU, IPOIeIypa MOKET aBTOMATHYECKU ONPEICIUTh ONTUMAJIBHOE YHUCIIO KJIACTEPOB.

* MacumradupyemocTh. biarogapsi mocTpOeHHIO JepeBa BOZMOKHOCTEN KIIaCTEPU3ALUK, CYMMUPYIOIIETO 3aIHCH,
anroput™ TwoStep cmocoOeH aHaIM3UPOBATH OOJIBIIIE (haiiiIbl JAHHBIX.

Hanpumep, KOMIannu pO3HAYHON TOPTOBJIHM U MPOM3BOCTBA MTOTPEOUTEIILCKIX TOBAPOB PETYJISIPHO IPUMEHSIOT
METO/IbI KJIACTEPHOTO aHAJIN3a K NH(GOPMAINH, ONUCHIBAIOIIEH TOKYNATEIbCKIE IPUBBIYKY UX KJIMEHTOB, MOJI,
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BO3PACT, YPOBEHb JTOXOAOB U APYTUe aTPUOYTHl. DTH KOMIAHUN HACTPAMBAIOT CTPATETMH MapKETHHTA U PA3BUTHS
MIPOU3BOACTBA HA KAXYIO U3 I'PYIIT HOTpC6I/ITC.]'[eI71, YTOOBI YBCJIMYUTD NPOAaX! U MOBBICUTh NPUBECPKEHHOCTb
noTpeduTesielt MapkaM TOBapOB.

IMpumeuanne: YToObBI BOCIIOIB30BATHCS 9TUM y3JI0M, TpeOyeTcst IBM SPSS Analytic Server.

Bxknagka NMona
Ha BKJIAIKC HOJ’IH YKa3LIBaeTC5I, KAaKHe IMOJId UCIIOJIb30BAThH B AHAJIN3C.

Hcnoan3oBaTh npeaonpe/ieJICHHbIC POJIn. B1)161/1pa}0T051 BCC MOJIA C POJIBIO Bxonnbre.

3agaTh Ha3HAYEHHS 0JIel CaMOCTOATENIbHO. [[00aBIISITh U YIAJISTH NOJIS HE3ABUCUMO OT MX HA3HAUSHUH POJICH.
MosxHO BBIOpATh MOJIS C JIFOOOH POJIbIO U IEPEMECTUTD UX B CIUCOK MM U3 crucka [peuKTopsl (BXOAHbIE HOJIs).

OCHOBHbIe napameTpbl
Uucno KnactepoB

OnpeensiTh aBTOMAaTHYECKH
[Ipouenypa ompenesseT ONTUMAILHOE YUCIIO KIACTEPOB B 3aJAHHOM Anana3oHe. MHHHMYM [0JDKEH ObITh
6osbiie 1. DTO OMIMS O YMOIYAHMUIO.

3apate [lpouenypa reHepupyeT 3aJlaHHOE YUCIIO KJIacTepoB. DT0 UHCI0 10JKHO OBITh OoJibIe 1.
KpuTtepuin Knactepusaumm

Bri6op B 3T0i1 rpymme 3a1aeT cocod, KOTOPhIM aBTOMATHYECKHUN aJITOPUTM KJIACTEPHU3AIIH ONPEACIIICT YICIIO
KJIACTEPOB.

BaiiecoBcknii nnpopmammonnslii kputepuii (BIC)
Kpurepnii 17151 BBIOOpa ¥ CpaBHEHUS MOJIeJIeii HA OCHOBE OTPHUIATEILHOTO yIBOSHHOIO Jlorapupma
npaBaonogoous. MeHbIlne 3HAUCHHS YKa3bIBAIOT Ha JIyulryro Mojesb. BIC Takke "mrpadyer"” Monem co
CJIMIIIKOM OOJIBIIIAM YHCIIOM ITapaMeTpOB (HaIpUMep, CJIOKHBIE MOIEIH C OOJIBITIM YHUCIIOM BXOJTHBIX
NIEPEMEHHBIX ), HO OoJiee cTporo, yeM AIC.

Nudopmannonnniii kputepuii Axanke (AIC)
Kputepnit 11 Be16Opa 1 cpaBHEHHS MO/IeJIei Ha OCHOBE OTPUIATEIIFHOTO YABOSHHOTO Jlorapudma
npaBaonoaoousi. MeHbIe 3HAaUeHUs YKa3bIBAIOT Ha Jyurnyio mojesb. AIC "mrpadyer” Monenu co
CJIMIIKOM OOJIBIIMM YHUCJIOM IapaMeTPOB (HAIPUMEP, CII0KHBIE MOJICJIU € OOJIBIIUM YUCIOM BXOHBIX
HepEeMEHHBIX).

MeTon aBTOMaTUYECKOMN Knactepusauumn

HpI/I BbI60pe (620008787 Onpe,uemnb ABTOMATHYECKH HA10 BLI6paTL OJWH U3 CJICAYOIIUX METOO0B, UCIIOJIb3YEMBIX IJIs1
ABTOMATHUYCCKOTO OIIPEACIICHUA YUCJIa KJIaACTCPOB:

NcnoJb30BaTh napaMeTp KpUTEpHs KJIACTEPH3ALHN
CxonuMocTh HHPOPMAIIMOHHBIX KPUTEPHUEB - TO COOTHOLICHNE NHPOPMAIIMOHHBIX KPUTEPHEB,
COOTBETCTBYIOIUX ABYM TEKYIIUM PEIICHUSIM KJIACTEPU3AINU U IEPBOMY PEIIEHHUIO KJIAaCTePU3aIHH.
Ucnonb3yetcst kputepuii, BeIOpanHblii B rpynne Kpurepuit kiacrepusanui.

CKa4oK paccTOsTHUS
Ckauox PACCTOSAHUSA - 3TO COOTHOILICHHUE paCCTOHHI/Iﬁ, COOTBCTCTBYHOIIUX ABYM CJICAYOIIUM APYI 34
JPYTOM KJIACTEPHBIM PELLICHUSM.

Maxkcumym
OO0BEIUHATH Pe3yIbTATHI METOIA CXOAMMOCTH HH(POPMAIIMOHHBIX KPUTEPHUEB I METOIA CKaYKa
PACCTOSIHUS C LIEJIbIO MOJTyYeHHUS YUCIIa KJIACTEPOB, COOTBETCTBYIOIIETO BTOPOMY CKAUKY.
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Munamym
O61)C)II/IHI/ITI) PE3YIbTATHI METOAA CXOAUMOCTHU I/IH(I)OpMaI_lI/IOHHLIX KPUTEPUECB U METOAa CKavKa
DPACCTOSIHUS C LIEJIbIO MOJTyYEeHHS YHCIIa KJIACTEPOB, COOTBETCTBYIOIIErO NEPBOMY CKAUKY.

MeTon BaHOCTH 0cobeHHoCTen

MeToa Ba:KHOCTH BO3MOKHOCTEIl OTIPE/IEIIIeT CTENeHb BAXKHOCTH BO3MOXKHOCTEH (II0JIeif) B KJIacTepHOM pelieHun. B
BEIBOJI BKJIFOUaeTCs HHpOopManmst 00 00IIeli BaXXHOCTH BO3MOXXHOCTEH U BAXXHOCTh KaXXIOTO MOJIS BO3MOXKHOCTEH B
KaXXI0M KJlacTepe. Bo3aMOXHOCTH, HE COOTBETCTBYFOIIIE MIHIMAJILHOMY ITOPOTY BAXHOCTH, HCKITFOTAFOTCS.

Hcnosnb3oBaTh napaMeTp KPHTEPUs KJIACTEPH3ALMH.
DT0 MeTO/I IO yMOJYaHHUIO, OCHOBAHHBIIM HAa KPUTEPUH, BHIOMpaeMoM B rpymnne Kputepuii kj1acTepu3arum.

Pa3mep 3¢ dexra
BaxxHOCTh BO3MOYKHOCTEW OCHOBBIBACTCSI HA BeIMYKMHE dPPEKTa, a HE HA YPOBHSIX 3HAYUMOCTH.

Kputepun nepesa BO3MOMHOCTEN

Cuientyroinue mapaMeTpbl OMPECIISIOT, KaK BBIIOJIHSIETCS IOCTPOCHHE JIepeBa BO3MOXKHOCTEH KJIaCTepU3aIInU.
Biaromapst mOCTPOEHUIO AepeBa BO3MOKHOCTEH KIaCTEPU3aNUU U CYMMHUPOBAHUIO 3amuceit, asroput™ TwoStep
CIOCOOEH aHAJIM3UPOBATDH OOJIbIINE (haliIIbl JaHHBIX. [pyruMu ciioBamu, B KjacTepusanun TwoStep ucrnosb3yercs
JIEPEBO BO3MOXKHOCTEH KJIaCTePU3AIUH JIJIs HOCTPOCHUS KJIACTEPOB, C BKJIFOUCHUEM €ro B Ipoliecc 00paboTKu
MHOJECTBA HAOJIFO/IEHU.

Mepa paccTtoAaHuA

BbiGop B 9T0i1 rpyIie onpeiessieT, Kak BBIYUCIISETCS CXOACTBO MEXK/IY JBYMSI KJIACTEPAMU.
Jlorapumuueckoro npasionooous

Mepa npaBonoo0us IPUIIKCHIBACT MOJIIM BEpOSITHOCTHOE pacnpeaesienue. [Ipeanomaraercs, 4To
HENpPEePbIBHBIEC OJIS1 UMEIOT HOPMaJIbHOE paCHpe/iesieHne, a KaTeroprabHble MOJIs - MOJIMHOMUAJIbHOE. Bee
MOJIs1 MPE/IIO0JIATat0TCSl HE3aBUCUMBIMU.

EBkymaoBa

EBximmoBa Mepa SBIISETCSI pACCTOSIHAEM MO MPSIMOMU JIMHUY'' MEXKTy IBYMS KlacTepaMmu. [{JIs1 BEIYUCIICHAS
OIM30CTH KJIACTEPOB UCIOJIB3YETCs KBaIpaT eBKIIMAO0BA pacCcTOsSHIS 1 MeTo Bapna. EBkimnosa mepa
MOXeT OBITh UCIIOJIH30BaHa, TOJIBKO KOT/A BCE TOJIS SBIISFOTCS HEMPEPHIBHBIMA.

Knactepbl BbiIOpoCcOB

Bxirountsb KJIaCTEPbI BblﬁpOCOB
Bximrounts KJIACTEPhI IJId Ha6H}OHeHI/Iﬁ, PE3KO BBIACIIAFOIINUXCS HA (l)OHe OOBIYHBIX KJIaCTEPOB. Eciu e
BbI6paTI) 9Ty OIIOHUIO, BCC Ha6J'IIO)ICHI/IH 6yI[yT BKJIFOYATBCS B OOBIYHEIC KJIaCTCPHI.

KoJmuecTBo HA0./1H0 7€Ml /15 KOHEYHOIr0 Y3.1a /iepeBa BO3MOKHOCTEl MeHbIIe, YeM.
Ecimm xommuecTBO HAOIIOIEHUH HA KOHEYHOM Y3JIe JIepeBa BO3MOXKHOCTEH MEHbIIE 3a/TAHHOTO
3HAYEHUsI, ITOT KOHEUHBIH y3€JI CYMTAETCS BHIOPOCOM. 3HAUEHNUE TOJDKHO OBITH MEJTLIM YHCIIOM
6opinie 1. Eciii 9T0 3HaYeHHE U3MEHUTD, 00JIee BLICOKHME 3HAUEHHST OUEBUIHO MPUBEAYT K
60JIbIIIeMY KOJINYECTBY KJIACTEPOB BHIOPOCOB.

Beicmasi nponeHTHAs 10151 BBIOPOCOB.
[Tpu nocTpoeHny Mo e KJIACTEPHU3aIK BEIOPOCH paHXUpyroTCs o ux cute. Cuia BeIOpoca,
KOTOpas JOJDKHA COCTABIISITH BBICIIYIO MPOLEHTHYIO JOJKO BHIOPOCOB, HCIOJIB3YETCS B KAYeCTBE
opora JiIs olpeaesieHus, KJIacCu(pUIupoBaTh JId HabJoeHre Kak BEIOpoc. [1pu 6osiee BHICOKHX
3HAYCHUSX OOJIbIIIe HAOIIOAEHUH KITACCU(DUIMPYIOTCS KaK BBIOPOCHL. DTO 3HAYCHUE TOJDKHO OBIThH
ot 1 mo 100.

JlononHutenbHblie NnapameTpbl

HOpOF N3MEHCHHS HAYAJIBHOI'0 PACCTOAHUSA
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HavansHbIi HOpOT, UCIIOIB3YEMBIH 17T HapaIlluBaHM IepeBa BOSMOXKHOCTEH KilacTepu3anun. Ecim
BCTaBKa B KOHEUHBIN 3JIEMEHT AepeBa (JIUCT) ellle OJHOTO JICTA AAaeT IJIOTHOCTh MEHBIIIE TOPOTOBOTO
3HAYCHMSI, KOHEYHBIH 3JIEMEHT He pacllenisgeTcsl. Ecim miI0THOCTh NPeBOCXOIUT 3TOT HOPOT, TO JIUCT
paszaensercs.

MakcumaJjibHOe KOJIH4eCTBO BeTBeil KOHEYHOr O y3iaa

MaxcuMastbHOE YUCIIO Y3JIOB, SIBJISFOIINXCS HEMOCPEICTBEHHBIMHA IIOTOMKAMH, KOTOPOE MOKET UMETh
y3eIL.

MakcuMaJjibHOe KOJIN4eCTBO BeTBei MPOMEIKYTOYHOI'O y3j1a

MakcuMasbHOE YUCIIO Y3JI0B - HEMOCPEACTBEHHBIX IOTOMKOB, KOTOPOE MOKET UMETh MPOMEXKY TOYHBIIA
y3ell.

MaxkcnMagibHOe KOJIM4eCTBO YPOBHei B jiepeBe:
MaxcuMasibHOE YUCIIO YPOBHEH, KOTOPOE MOXKET UMETh JIEPEBO KIIACTEPOB.

Bec KOppeKTHPOBKH HA YPOBHE H3MepeHHUst
VMeHbIIaeT BIIMSIHUE KATErOPUAJIbHBIX ITOJICH TOCPEACTBOM yBEJIMUECHHS Beca Il HeIPEPHIBHBIX MOJIEH.
DTO0 3HAaYeHHE NIPEJCTABIISET 3HAMEHATEIb IS YMEHBIICHUS Beca JJIs KaTerOpuajbHbIX noJel. Tak,
HaIpUMep, 3HAYCHHUE 110 YMOJIYAHUIO 6 JaeT KaTeropualibHble M0Jis ¢ Becom 1/6.

Bruiaeienne namaru

MaxcuMasbHbI 00BeM MaMATH B MeradbaiiTax, UCIOJIb3yeMbIl aIrOpUTMOM KJlacTepusanuu. [1pu
IIPEBBILICHUH IPOLETYPOIl TOI0 MakCUMyMa JUJISl XpaHeHHUs! He yMelIaroleicst B maMsTH nHpopMan
HAYMHAET MCIOJIb30BATHCS JINCK.

3ajepkanHoe pacuienienyue
3azepikka IpHU NEePeroCTPOSHUH IepeBa BO3ZMOXKXHOCTEI KIlacTepU3alui. AJITOPUTM KJIaCTePH3aLUH
BBINOJIHSIET IEPEIOCTPOCHHUE IePeBa BO3MOXKHOCTEH KlacTepr3aliyl MHOTOKPATHO 110 Mepe OLEHKN UM
HOBBIX HAOJIFOICHUN. DTa ONIKS MOXET MOBBICUTH IMPOU3BOINTEIHLHOCTD OJIaroaps 3aaepxke o0padoTku
U COKPAILCHUIO KOJIMYECTBA EPENOCTPOCHUI AepeBa.

CraHpapTtusoBaTtb

AJ'IrOpI/ITM KJ1aCcTepu3annuun pa60TaeT CO CTAaHAAPTU30BAHHBIMU HEIIPEPBIBHBIMU ITOJIAMMU. ITo YMOJITYaHURO
CTaAaHAAPTU3YROTCA BCC HCIIPCPBIBHBIC ITOJIA. I[JIH OKOHOMMHU BPEMCHU U CHUIKCHUS BBIMUCIIMTCIIbHBIX 3aTpaT YXKC
CTAaHAAPTU30BAHHBIC HENPEPBIBHBIC ITOJIA MOXHO NIEPEMECTUTH B CIIMCOK He CTAaHAAPTU30BATD.

OT60p nokasaTene
Ha sxpane BbIOOpa BO3MOXKHOCTENH MOXKHO 334aTh IPABUIIA, ONPEICIISIONIUE YCIOBUS UCKJIFOUEHUS OJIEH.
HaHpI/IMCp, MOJKHO UCKJIFOUNATDH MOJIS C OOJIbIIUM YUCIIOM IIpONyIECHHBIX 3HAYCHUMN.

MpaBuna AnAa UCKNKOYEHUA Nonen

ITponenTHasi 10151 OTCYTCTBYIOIIMX 3HAYEHHUIT 0OIbIIIE, YeM.
W3 ananmm3a UCKIIFOYATOTCS TOJIs, Y KOTOPBIX MPOIIEHT MPOMYIIEHHBIX 3HAUYEHHH OO0JIbIIe 32 TaHHOTO.
3HayeHne JOJKHO OBITH MOJIOKUTEILHBIM unciaoM MeHbIe 100.

KoJ/m4ecTBo KaTeropuii JAj1s1 KaTeropuajbHbIX MoJjieil 60Jble, YeMm.
W3 ananmm3a UCKIIIOYAIOTCS] KATErOpUalibHbIE MOJISl C KOJIMYECTBOM KATErOpuid, MPEeBOCXOISAIIUM 33 IaHHBIN
MaKCUMYM. DTO 3HAYCHHE JIOJDKHO OBITh 1IEJIbIM YKCJIOM OoJibiie 1.

IToas ¢ TenaeHnuel K 0THOMY 3HAYEHHIO

Koadduuuent Bapnanuu /1Jisi KOJIH4YECTBEHHBIX MOJIeli MeHbIle, YeM.
W3 aHanm3a UCKITFOYAIOTCS HEMPEPhIBHBIE OIS ¢ K03 PHUIIMeHTOM Bapranny MeHbIIE 32 JAHHOTO
3HAYCHUS. KOB(I)(I)I/ILII/IGHT Bapuanuu - 5TO OTHOMICHUEC CTAHAAPTHOI'O OTKJIOHCHUSA K CPECTHEMY
3Ha4YeHUI0. boJiee HU3KME 3HAYCHMUSI, KAK IPABUJIO, YKA3bIBAIOT HA MEHBIINI pa3Opoc B 3HAYCHHUSIX.
DTO0 3HAYEHUE JOJHKHO HAXOAUThCS B auanazone ot 0 mo 1.
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IlpouenTHas 10151 HAG/II0IeHNIi B O/THOH KaTeropHH /151 KaTeropHaJIbHbIX NoJieii 60JibIle, YeM
W3 aHaim3a UCKIIIOYAIOTCS KATEropuajibHbIE I0JIsI, Y KOTOPBIX IPOIEHT HAOJIIOACHUHN B OAHOM
KaTeropuu 60JIblIle 3aJaHHOTO 3HAUYCHMsI. 3HAYeHHEe JOJDKHO OBITH OT 1 710 99.

AnanTuBHbI BbIGOP BO3MOMHOCTEN

Ora onnus BBITOJIHACT nepeaavdy JOIMOJHUTEIbHBIX JaHHBIX IJI BBISIBJICHUSA U YIAJICHUA HAUMCHEC BAXKHBIX MoJIeH.

BbiBOAg mogenen
CBoaKa nocTpoeHua moaenu

Cremndukanun Mo/1e/m
CBojika creruduKamii MOJIEJII, YUCIIO KJIACTEPOB B UTOIOBOW MOJICJIU M YHUCIIO BXOIHBIX (T10JICH),
BKJIFOUCHHBIX B UTOTOBYEO MOJEIIb.

CBojka 3anucei
Uwncio v mpoIeHT 3anuceil (HaOIF0IeH! T ), BKIFOUEHHBIX B MOJIEJTb U UCKJTFOUYCHHBIX U3 Hee.

HckioveHnble BXOHbIE JaHHbIC
J1J1s1 TIOOBIX MOJIEH, HE BKJIFOUEHHBIX B UTOTOBYIO MO/IEJIh, MPUYUHA, IO KOTOPO OBIIIO UCKJIFOUYEHO TOJIE.

OueHKa

KauvecTBo Moaem
Tabnuma ToGPOTHOCTH M BaXXHOCTH JIJTS KaXKI0TO KJIacTepa 1 oOIast CTelneHb COrJIachs MOJIEIIH.

Crog04yaras [uarpaMMa BaKHOCTH BO3MOKHOCTeN
CromnbuaTas muarpamMmMa BaxKHOCTH BO3MOXKHOCTeH (T10JIei) o BceM kJtacTepaM. Bo3aMoskHOCTH (T10J15) C
0oJ1ee BEICOKMMHU CTOJIONKAMU HA AuarpamMme 0oJiee BaKHBI, YeM IOJIS C 00JIee HU3KIMH CTOJIONKAMH.
Kpowme Toro, oHI COPTHPYIOTCS 1O YOBIBAHUIO BaXXHOCTH (CTOJIOMK B HAYaJIe - CAMBIN BaXKHBIN).

00.1aK0 CJI0B Ba:KHOCTH BO3MOKHOCTeEH
O6:1aK0 €JI0B BaXXHOCTH BO3MOXHOCTEH (10Jieit) no BceM ky1actepaM. Bo3aMosxxHOCTH (110J151) C TEKCTOM
OoJtpIrero oobeMa 6oJiee BaXKHBI, YeM BO3MOKHOCTH (T10JIsT) ¢ MEHBIIIMM KOJIMYECTBOM TEKCTa.

Kaacrepsi BbIOpocoB
Ecmm ommust BkomrounTh Ki1acTepsl BHIOPOCOB HE BRIOPAaHA, ITH OIIIHA OTKITFOYCHBL.

MuTepakTHBHBIE TA0/IHIA H AHATPAMMA
Tabimna u ArarpamMma Cuiibl BBIGPOCOB M OTHOCHTESILHOI'O CXOJCTBA KJIACTEPOB BHIOPOCOB C
00BIYHBIMU KJIacTepamiu. [Ipu BeIOOpe B TabsmIle pa3InvHbIX CTPOK BBIBOAUTCS MHDOpManus 11
Pa3JIMYHBIX KJIACTEPOB BEIOPOCOB.

CBojanasi Ta0MIA
Ta6nHua CUJIbL BI>I6pOCOB U OTHOCHUTCJIBHOI'O CXOACTBA KJIACTEPOB BbI6pOCOB (& O6LI‘{HLIMI/I
KJIacTepaMid. DTa Tabymma COOepXKUT Ty JKe HHPOPMAIUIO, YTO M HMHTEPAKTUBHBIN BBIBOI. JTa
Ta6m/1ua NoAACPXUBACT BCC CTAHAAPTHBIC BOBMOXXHOCTH IJIsA HpeO6paSOBaHHI71 1 U3MCHCHUI
TabIuII.

MaxkcumaJsibHoe KOJIH4eCTBO
MaxkcuMasbHOE YHCIIO BEIOPOCOB, COEpKAIUXCS B BbIBOJIE. [1pn Hammunu 6oJiee ABaATH
KJIACTEPOB BHIOPOCOB B3aMEH BBHIBOAUTCS CBOAHAS TaOJMIA.
UHTepnpeTtauunna
ITpoduim BazkHOCTH BO3MOKHOCTEIT 110 KJacTepaM

HNuTepakTuBHBbIE TA0IMIA M HATPAMMA.
Tabmmma u AmarpaMMbl BAaXKHOCTH BO3MOYKHOCTEH U IIEHTPOB KJIACTEPOB [T KaXKIOTO BXOJHOTO
(T10J15T), UCTIOJIL3yEMOTO B KJIACTEpHOM peltieHnd. [1pu BBIOOpe B TAOJIUIE pa3JIMIHBIX CTPOK
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BBIBOJIUTCS OT/CJIbHAS AUarpaMMa. B ciiydae kaTeropuabHBIX MOJIEH BBIBOAUTCS CTOJIOYATAS
)II/IanaMMa. I[.]'IS[ HCHpCprBHbIX HOJ’ICI71 BbBIBOIUTCS ):[MarpaMMa Cpe)lHI/IX 3Haqum71 u CTaH)IapTHI)IX
OTKJIOHEHUHA.

CBojaHasi Ta0/ A
Tabnuna BaXHOCTH BO3MOKHOCTEH M EHTPOB KJIACTEPOB JIJIs KaXKI0I0 BXOHOTO MOJIs. DTa
TabJIMIA COJIEPKUT TY K€ UHPOPMAIIWIO, YTO U MHTEPAKTUBHBINA BHIBOJI. DTa TabJmMIa
HOJIICPKUBACT BCE CTAHIAPTHBIE BO3MOXXHOCTH JIJIs IIPpe0oOpa3oBaHuii 1 M3MEHEHUH TaOJImI.

BaikHocTbh BO3MOKHOCTEH B KJacTepe
J171s1 KaXA0r0 KJlacTepa - HEHTP KJIacTepa U BAXKHOCTh BO3MOXKHOCTEH 11 KaXK10T0 BXOIHOTO noJist. Jluist
KaX/I0T0 KJIacTepa CYIIECTBYET OT/AeIbHASI TaOJIHIIA.

Paccrosinus KiacrepoB
ITanenpHas IuarpamMMma, Iie BEIBOASITCS pPACCTOSIHUSI MEX Ay KacTepaMu. Y KaXJI0ro Kjacrepa oTaeIbHas
HAHEJb.

MeTKa Knactepa

Texer MeTka 111 KaXA0r0 KJIacTepa B BUJIE 3HAUEHMS, 3a/1aBAHHOIO Kak npedHKc, 32 KOTOPLIM CJIEAYET
IIOCJIENOBATEILHBIN HOMED.

qHCJIO MCTKa JJI1 KAXO0T O KJ'IaCTCpa B BU/IC ITOCJICAOBATCIILHOT O HOMCpa.
Onuuuv mogenu

Nmsa MO/€JIH. MoxHO CICHEpUPOBATH UM MOACJIM ABTOMATUYCCKA HAa OCHOBE IIOJISI HA3HAYCHU A UJIA I10JI ID (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJieil He 3a11aHo) 0o 3a1aThb IMOJIb30BATEJIBCKOC UMHA.

Cnenkun moaeneun knactepos TwoStep-AS

Crenok moaemm TwoStep-AS BBIBOAUT MOAPOOHOCTH MOJEJIN Ha BKJIaake Moiesib Cpe/icTBa MPOCMOTPa BBIBOJIA.
JonomHuTebHy0 nHGOopManuio 06 UCIOJIb30BAHUH CPEACTBA MPOCMOTPA CMOTpUTE B pazeiie "Pabota ¢
BBIBOZIOM" B PYKOBOJCTBE I0JIb30BaTe sl MacTepa moaeieit (ModelerUsersGuide.pdf).

Crenku MoaeJei KJIaCTECpOB TwoStep-AS COACPXKAT BCHO I/IH(bOpMaI_[I/IIO, 3aXBA4YCHHYIO MOJCJIbIO KJIaCTCpU3aluu, a
TaKXeE I/IH(i)OpMaIII/IIO 00 06le3}0me JaHHBIX U IIPOLCCCE OLCHKH.

[pu 3amycke MOTOKA, COAEPKAIIETO ClIeok Mojiesu kiactepa TwoStep-AS, y3es 106aBisieT HOBOE MOJIe,
coneprkaiiee MHHOPMAIIUIO O MPUHAIISKHOCTH K KJIACTEPY JUIs JAHHOM 3anucu. VIMst HOBOT'O MOJIS OJIy4aeTCsl U3
uMeHn Moiesu qobassenuemM npedukca $48-. Hanpumep, eciin Moiesib HasbiBaeTcst TwoStep, HOBoe moJie OyaeT
Ha3biBaThCs $AS-TwoStep.

MOIIHBIM CPeICTBOM JIJIsl BHYTPEHHEr 0 MOHUMAaHUS MoJie TwoStep-AS MOXeT ObITh U3yUeHUE MPABUIT JJI51
00HapPYXEHUSI XapaKTEPUCTHUK, pa3JIMYAOIINX HallIEHHbIC MOJICIIBIO KJIacTephl. JlOMOTHATEIFHYIO HH(POPMAIIEO
cMmoTpurte B paszaene|“‘Visen C5.0” na ctp. 105

21

3a obmieit mHpopManueit mo 6Gpay3epy Mojieseit oopaTuTech K pa3ieiy |“HpOCMOTp CJICTIKOB MOJIeJIel” Ha CTP. 42|

MapameTpbl cnenkoB moaeneun Knactepos TwoStep-AS

Ha Bxuitagke [TapameTpsl 3a1a10TCs JONOJHUTEIbHbBIE ONIUK AJIs cJierika Moaean TwoStep-AS.

I'enepupoBath SQL 1u1s 310i Mogemn Korga ucnosb3yroTes JaHHbIe, XpaHsiecs B 0a3e naHHbIX, ko SQL MoxHO
nepenaBaTb oOpaTHO B 6a3y JAHHBIX AJIS1 BBIIOJHEHMS], YTO OOECNEUNBAET BHICOKYIO IPOU3BOAUTEILHOCTE MHOTUX
Olepanuid.

Bribepute oHy 13 CIIEIYIOMNX OMINI T yKa3aHUs, KaK BEIIOJHAeTCS TeHepupoBanue SQL.

* Ilo ymoruanuio: BoinoIHATH OllEHKY HPH MOMOIIH 2/1aNTepa CKOPHHIA cepBepa, eC/IM OH YCTAHOBJIEH; B IPOTHBHOM
ciay4ae - B mpouecce. [1pu coennueHnn ¢ 0a30it TaHHBIX C YCTAaHOBJICHHBIM a/IallTePOM CKOpHUHTa TeHepupyeT SQL
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[IPH OMOIIIK 3TOTO aJanTepa U CBI3aHHBIX (DYHKIHUI, 3a0aHHbIX moJib3oBaTeseM (user defined functions - UDF), u
OIICHMBAET Ballly MOJEJIb B Oa3ze JaHHBIX. Korga agantep CKOpMHIa HeTOCTYIIEH, 3Ta OMIUS BBINOJIHIECT BEHIOOPKY
BaIllUX JaHHBIX U3 0a3bl JaHHBIX Ha3a1 U ux ckopunr B SPSS Modeler.

* Ckopunr ¢ npeodpa3oBanueM B codocTBennblii SQL Ecym aTa onius BeiOpaHa, reHepupyeTcst coocTBeHHBI SQL
JUUTSL CKOPUHTA MOJIEJI B 0a3e JaHHBIX.

IIpumeuanne: XoTs 3Ta ONIUS MOXET OBICTPO AATh PE3YJIbTATHI, pa3Mep U CIOXKHOCTh codocTBeHHOro SQL
pacTeT ¢ POCTOM CJIOKHOCTU MOJEJIH.

* Ckopunr BHe 6a3bl JanHbIX Eciii BBIOpaHa 9Ta OIS, BBITOJIHIETCS BRIOOPKA BAIIUX JAHHBIX U3 0a3bl JaHHBIX
Hazaz u ux ckopunr B SPSS Modeler.

CpeacTBO NPOCMOTpPa KNacTepoB

KrnacTtepHble MO/Ie I OOBIYHO UCIOJIB3YIOTCS JIJIS1 BBISIBJICHUS TPYII (MJIH KJIACTEPOB) MOXOXKHUX 3aIUCEH Ty TeM
HCCJIE/TOBAHMS IEPEMEHHBIX, B KOTOPBIX CXOJICTBO YJICHOB OJIHOI IPYIIbI BEJIMKO, 4 CXOACTBO MpeACTaBUTEIeH
pa3HbIX rpymm Matio. [ToryueHHBIe Pe3yIbTaThl MOXHO MCHOJIB30BATh [T UACHTU(DUKAIINHA B3aUMOCBSI3EH,
KOTOPBIE IPYTUM IyTeM OBLIIO ObI TPYIHO OOHAPYXUTH. HanmpumMep, ¢ TOMOIIBIO KJIACTEPHOTO aHAIM3a
MIPEIIOYTCHUH MOKynaTes e, ypOBHS JOXOIOB U MOKYNATEIHCKUX IPUBBIYEK MOXHO UACHTUDUIIPOBATH THITBI
KJINEHTOB, KOTOPBIE C OOJIbIIIEH BEPOSITHOCTHIO OTKJIMKHYTHCS Ha MTPOBOIUMYIO MapPKETHHTOBYIO KAMIIAHUFO.

Nmerotcs aBa mogxoaa K UHTCPOPETAUN BBIBEACHHBIX PE3YJIbTATOB KJIACTEPHOT O aHAJIM3a:

* VccrenoBaTh KJIACTEPHI C LEJIbEO BBISIBJICHHS YHUKAIbHBIX OCOOCHHOCTEN OT/Ie/IbHBIX KiactepoB. Cogepicut au
OZIUH KAACTEP 8CEX 3AeMUUKO8 ¢ 8bICOKUM J0X0q0M? COTEPIHCUT AU JAHHDI KAACTeD DOAbLUe 3AIMUCel, YeM
ocraavHvie?

* VccnenoBaTh moJis O KJIacTepam, 4YTOOBI ONPEACIIMTh, KaK PACHPE/ICISIFOTCS 3HAYSHHS CPEIN KIIaCTEPOB.
Onpesreasnet au yposeHs 00pa308aHus KOHKPETHOTO AUYa IPUHATACHCHOCTb K KaacTepy? Ompeneader Au blcoKaA
KPeQUTHAA OYeHKA TPUHATAEIHCHOCTb K TOMY UAU UHOMY KiacTepy?

OcHoBHAas U JOIIOJIHUTEJIbHAA ITAHCJIb Cpe}ICTBa IIPOCMOTPA KJIACTEPOB, a4 TAKXKEC PA3JIMYHBIC BUABI IPEACTABJICHUSA
MOI[GHCfI MOT'YT IOMOYb HNOJIYYUTH OTBETHI HA 3TU BOIIPOCHI.

B IBM SPSS Modeler MoxHO copMUPOBATH CIICAYIOLINE NUggets MOJIEIICH KIIACTEPOB:
* nugget moaeu cetu Koonena
* nugget Moem k-cpeqHux

* nugget IBYXATAMHOM KJIACTEPHON MOIESIN

YUTo6s! nOJTyunTh HHYOPMALIUIO O NUgets KJIIACTEPHON MOJIEITH, IISJIKHUTE MPaBOil KHOMKOM MBIIIH MO y3JIy MOJICJIN
u BeIOepuTe O0630p U3 KOHTEKCTHOTO MeHro (rwm [IpaBka mts y3i10B B moToke). Kak ampTepHaTHBA PN
HCIIOJIb30BAHAN Y3J1a MoIesmpoBanus ABTo-KiacTep, meIKHATEe ABaXKIbI IO HY>)KHOMY nugget KJIacTepoB B nugget
moem Asto-Kiactep. JlonosHuTesbHy o HHGOpMAINo cMOTpuTe B passeie|Y3en AsToknactepusanus” Ha cTp)|

CpeacTtso npocmoTpa KnactepoB - Bknagka Moaenb

Bxitagxa Mojenb U1 KJIacTepHBIX Mojielieit rpaduyeck NoKa3bIBAET UTOXKAIIUE CTATUCTUKU U PACTIPEACIICHUS IS
moJielt Mex 1y KjlacTepamu; oHa Ha3biBaeTcs CpecTBO IPOCMOTPA KJIACTEPOB.

Ilpumeuanue: Bxiaaxa Mopeib HeTOCTYIHA JIJI1 MOZEJIeH, TocTpoeHHBIX B Bepcusix IBM SPSS Modeler no Bepcun
13.

CpencTBo MPOCMOTpa KJIACTEPOB COCTOUT U3 IBYX MaHeJIel: OCHOBHOM, HAXOISIIENCs CiieBa, U TONOJTHUTEIbHOM,
Haxoz[suueﬁcs[ crpaBa. Nmeetcs JBa OCHOBHBIX ITPECACTABJICHUA:

*  CBoJIKa JUIs MOJIEJU (110 YMOIYAHUIO). JIONOJHUTEIbHYIO HH)OPMAIIMIO CMOTPHTE B pa3ﬂene
[ipescraienns Coaka st Moean” Ha cTp. 238

I'masa 11. Mojemm xjactepu3anuu 237



* Kumactepsl. om0 HATETbHYIO HHOOPMALUIO CMOTpPHTE B paszeie(Bua npenctaBnenns Kioactepsr’’|

B ,HOHOJ'IHI/ITCJ'II)HOﬁ MaHeJ I JOCTYIHBI Y€ThIPE BUJa NPCACTABIICHUA:

¢ BakHOCTb NPeUMKTOPOB. JIONOIHUTEILHYIO HHPOPMAIMIO CMOTPHUTE B pas/esie | ‘Bu npenctasienus BaxnocTy
Il'[peZlI/IKTOpOB B KJIacTepax’ Ha CTP. 24OI

* Pa3mepsl KJIacTepoB (TI0 YMOJTYAHHUIO). JIOMOJHATEIFHYO HHPOPMAITIO CMOTPHUTE B pa3aene
IHpeJ:[CTaBJ‘ICHI/ISI Pasmepsl k1actepoB” Ha CTP. 240|

* Pacnpezesnenue siueek. JJonoHUTEIbHYIO HHYOPMAIIMIO CMOTPUTE B pas3/ielie |“B1/m npeacraBneHnﬂl
IPaCHpCIIeJ'IGHI/IC B siuelike” Ha CTp. 240|

* Cpasuenue kactepos. JlonosHuTenbuyio uadopmaimio cMoTpute B passese|“Bun npencrasienus Cpasrenue|
[c1acTepos” Ha cTp. 240}

Bua npeacraeneHuna Cesogxka ana moaenu

B npencrasiennu CBoaka TS MOJIE/ I IOKa3aH "MTHOBEHHBI! CHUIMOK" MJIM CBOJKA TSI KJIACTEPHON MOJIEIH,
BKJIFOYAs CHUIYITHYEO MEPY CBSI3HOCTH M pa3/IeJIeHNsI KJIaCTEPOB, C NCIOJIb30BAHIEM 3aTCHEHUS TSI MHAUKAIAN
HU3KOT'O, CPETHETO U XOPOIIIETr0 KA4eCTBA MOJIyYeHHBIX Pe3yJIbTATOB. "MTHOBEHHBIN CHUMOK" J1TaeT BO3MOKHOCTh
6BICTpO IIOHATH, ABJIACTCS JIM KAQUYECCTBO pa,36I/ICHI/I$I Ha KJIACTEPbI HU3KUM. B stom cJyyac, BO3MOXHO, CTOUT
BEPHYTHCS K Y3JIy MOJCIMPOBAHUS, YTOOBI CKOPPEKTHUPOBATH MapaMeTPhl A IOCTPOCHUS MOJIEIHN C LEIbIO
MOJIy4eHus 0oJiee NPUEMIIEMBIX Pe3yJIbTATOB.

Permienune Bonpoca o0 TOM, SIBJISIFOTCS KAYeCTBO Pa30MCHUS Ha KJIACTePhl HU3KUM, CPETHIM FJIA XOPOIITUMHA
ocHOBEIBaeTcs Ha pabote Kaypmana u Rousseeuw (Kaufman and Rousseeuw (1990)), kacaroreiicst ”HTepIpeTaun
KJIACTEPHBIX CTPYKTYp. [ToKka3aHHOE B CBOJKE ISl MOJIEJIH KAYeCTBO Pa30UEHMsI CYMTACTCS] XOPOIIINM, €CITH
coryacHo onenke Kaypmana u Rousseeuw nmeeTcst 000CHOBAHHOE UJIHM CUIILHOE CBHU/IETEILCTBO HAIMYHUS
KJIACTEPHOI CTPYKTYpPhI B TaHHBIX. CpejiHee KauecTBO pa30ueHnsi COOTBETCTBYET UX OLIEHKE UMETh cliaboe
CBUJIETEJILCTBO, & HU3KOE COOTBETCTBYET OIICHKE HE MMETh 3HAYUMOI'O CBUACTEIHLCTBA HAJIMYKS KJIACTCPHOU

CTPYKTYDBL.

CutyaTHast Mepa yCcpedaHseT 1o BceM 3anucsiM Besimunny (B—A) / max(A,B), riie A - 3T0 paccTosiHUE OT 3a1ucu J10
LIEHTpa ee KJlacTepa, a B - paccTosgHue OT 3anucu 10 LeHTpa OJmKaiiiero kiactepa, K KOTOpOMy OHa He
nprHaUISKUT. CHITYydTHBIA KO3 QUIIMEHT, paBHbI 1, 03HaYaJI OBI, YTO BCe HAOJIIOICHUS PACIIOJIOKEHB! TOYHO B
HEHTpax UX KJacTepoB. 3HaueHne —1 03Ha4yayIo Obl, YTO BCe HAOJIIO/ICHNS PACIIOJIOKEHB! B IIEHTPAX HEKOTOPOTO
Jpyroro kjacrepa. 3uadenue 0 03HayaeT, YTO HAOJIIOICHNS PACHIOJIOKEHBI B CPETHEM Ha PABHBIX PACCTOSHUSAX OT
IEHTpa UX KJIacTepa U NEHTpa OJIDKANIIETo Ki1acTepa.

CBoJIKa BKJIIOYAET TAOJMILY, KOTOPas COACPKUT CIEAYIONIYO0 HHPOPMAIIHUIO:
* Auaropurm. Mcnosib3yeMblit aJIropuT™ KjiacTepusanuu, Hanpumep, " JIByxstanHsrii".
*  Ucxoanble noka3zareu. Yucio noseid, Takxe Ha3bIBAEMbIX BXOAHBIMH UJTU NPeUKTOPAMH.

e Kuacrepbl. Uucio KJ1acTepoB B pELIEHUN.

Buna npeacraeneHua Knactepsbl
IMpencranenue Kiactepbl cOep)UT "ceTKy" KJIACTEPOB MO MOKA3ATEISIM, KOTOPAsi BKJIFOYAET UMEHA KJIACTEPOB,
00BeMBI (pa3Mepbl) ¥ MPOPUIIH KaX0T0 KJIacTepa.

CTOJIONBI B CETKE COMIEPKAT CIEIYIONITYIO HHPOPMAIIHUIO:
* Kuacrep. Homepa ki1actepoB, CO3[JaHHBIX B pe3yJIbTaTe padOThI AJIrOPUTMA.

*  Mertka. JItoOble METKH, 3aJJaHHBIE JIJI KJIACTEPOB (110 YMOJIYAHUIO OHU MyCThIe). JIBaXK/IbI IIEJIKHUTE 1O SYEHKe,
4TOOBI BBECTH METKY, OIKMCHIBAIOIIYIO COAEPKUMOE KilacTepa, Hanpumep, "TloxynaTesan mpecTu HbIX
aBTOMOOMIIEH".

*  Omucanne. Onucanue COASPKUMOTO KJIACTEPOB (0 YMOJTYAHUIO OHO MycTOe). JIBaXK bl IEJIKHUTE 1O STUEHKe,
4TOOBI BBECTH OMKCAHME KJIACTepa, HAIPUMED, "BO3pacT 55+ JieT, mpodhecCnoHaIbl, T0X0]T MPEBOCXOIUT
$100000".
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* Pa3smep. Pazmep kaxmoro kjactepa B BUAE IPOIEHTA OT OOIIEro pa3mMepa BHIOOPKH, KOTOPAas NCHOJIb30BAIACH
JUTSL TOCTPOGHMSI MOJIEJIH KJlacTepu3anuu. B kax o siuelike pa3mepa BHYTPU CETKH BBIBOJUTCS BEPTUKAJILHBIN
CTOJIOE, MOKA3BIBAIOIIMI pa3Mep KJlacTepa B IPOIEHTAX, pa3Mep KJIacTepa B IPOLEHTAX B YUCIOBOM BUJE U
YUCJIO HAOJIIOICHNH B KJIacTepe.

*  Daementbl. OT/IEJIbHBIE TPEIUKTOPBI, IO YMOJTIAHUIO OTCOPTUPOBAHHBIE IO 00IIel BaxkHOCTH. Ecim kakue-mo6o
CTOJIONBI MIMEIOT OJIMHAKOBBIC pa3MEpPhl, OHU BBIBOISITCS B BO3PACTAIOIIEM ITOPSIIKE HOMEPOB KJIaCTEPOB.

O6U.Ia$[ Ba)KHOCTB IOKa3aTesicii 0003HAYAETCS HHTEHCUBHOCTBIO IOBET (I)OHa siueiiky: HauboJiee BasKHBIN
MoKa3aTeb SIBJIIeTCS HanboJiee TEMHBIM. Jlerenma Hanqg Ta6JII/II_IeI71 IOKAa3bIBACT COOTBETCTBUC MCXKY BA)KHOCTBIO
1 NHTCHCUBHOCTBIO IIBETA.

Ecn moMecTuTh yKa3aTelsib MBI Ha STYCHKY, TO OyeT BBIBEACHO MOJHOE UMs/METKA MOKA3ATEe IS U 3HAUCHUE
BXKHOCTH JJI51 9TOH stueiiku. B 3aBHCUMOCTH OT THUIA MOKA3aTessl U BUAA MPEJCTABIICHUS MOXET ObITh BbIBE/ICHA
JIOTIOJTHUTEJIbHASI nHpopManus. [t npeacrasienus L{eHTps! ki1acTepoB Takas nHGopManus OyJIeT BKIFOYATh
CTATUCTHUKY SIUEHKHU 1 3HAUYeHUE stueiiku, Hanpumep: “Cpennee: 4,32, JI71s1 kKaTeropuajbHbIX IOKa3aTesel B siueike
BEIBOJMTCS UMsI HanOoJIee YacTO BCTPeUaroleiics (MogaIbHON) KATETOPUH U COOTBETCTBYFOIINN i IIPOIICHT.

BayTpn npencrasierns Kitactepsl MOXHO BBHIOpATh pa3JIMYHbIE CIOCOOBI BBIBOIa MHPOPMAITIH O KJIacTepax:

* TpaHCHOHHPOBATBH KJIACTEPHI M OKa3aTeJd. JlOMOTHUTEIBHYIO HHPOPMAIIMIO CMOTPHTE B pa3/ieie
I“TpaHCHOHI/IpOBaTL KJIACTEPHI 1 HOKa3aTenH”l

 CopTupoBaTh Mokazatenn. JlOnoMHATENbHY0 HEGOPMAINIO CMOTpPUTE B paszese [‘CopTupoBaTh mokazaTesn’]

+ CopTHpPOBATH KJIACTEPHI. JIOMOIHATE BHYIO HHYOPMAIIIIO CMOTPHTE B paszese [“COpTHPOBATE KJIACTeph”|

* BuIGpaTh comepikuMoe siueek. [{OMOHATEIbHYI0 HHYOPMALHIO cMOTpUTe B paszese| Coxepxumoe sueek.”}

TpancnoHHPOBaTh KJIACTEPBI M NOKa3aTean: [1o yMOTIaHNIO, KJTaCTEPHI BHIBOISTCS KaK CTOJIOINBI, 4 MOKA3aTEeIIH
BBIBOJSITCS] KAK CTPOKH. UTOOBI MIOMEHSATH MECTAMH CTPOKH W CTOJIOIBI B BEIBOJIE, HAKMHTE KHOTIKY
TpaHCOHHPOBATH KJIACTEPbI H NOKA3aTeJH, PACIIOIOKEHHOM ciieBa OoT KHOonky COPTHPOBATH NOKA3aTe | 10.
Hampumep, 3T0 MOXHO CAEJIaTh, YTOOBI PeXkKe MOJIb30BATHCS TOPU3OHTAIBHONM TPOKPYTKOI MPU MPOCMOTPE
JIAaHHBIX, KOT/Ia BBIBEJICHO MHOTO KJIACTEPOB.

CoprupoBarth nokaszatean: Kromnka CopTupoBaTh NOKa3aTeNH MO TTO3BOJISIET BLIOPATh, KAK BLIBOAUTD SUCHKH
nokazaTeJiei:

*  O0mast BaXKHOCTb. DTOT NOPAJIOK COPTUPOBKH 3aJaH 10 yMoJruanuto. [TokazaTtenu copTupyrorcs B yObIBaroIeM
HopsiJiKe o01Iel BAXKHOCTH, ¥ MOPSIZIOK COPTUPOBKU OJIMH M TOT XK€ IO BceM kilactepam. Ecim kakue-ymo60
MIOKA3aTEeJIM MMEIOT COBIIAJAIOIINE 3HAUCHNUS BAXKHOCTH, TO TAKKE ITOKA3aTEJIH IIEPEUUCIISIOTCS B BO3PACTAIOIIEM
HOPsIJIKE MMEH TT0Ka3aTeJIeH.

* Baxknoctb JJIA KJ1acrepa. ITokazatenn COPTUPYIOTCA IO UX BAXKHOCTU IJIA KAXXKAOI'0O KJIaCcTepa. Ecim kakue-im60
ImoKa3aTejid UMCHOT COBIIAJAOIINE 3HAYCHUS BAXKHOCTH, TO TAKHUEC NOKA3aTCJIU NEPCUUCIIAOTCA B BO3paCTarOIIEM
OPAAKE UMCH rnokasareseit. Ecom BbI6paH OTOT BApUAHT, HOPAIOK COPTUPOBKHU B KJIACTCPpaAX OOBIYHO
pPa3anaacTcCs.

*  UWwms. [TokazaTesm COPTUPYIOTCS [0 UMEHAM B aJI(paBUTHOM MOPSIIKE.

* Tlopsaok ciietoBanusi B JaHHbIX. [TokazaTesi COPTUPYIOTCS MO MOPSIKY UX PACIOJIONKEHHs B HAOOPE JaHHBIX.
CoprupoBath KJaactepbl: [10 yMOJMAHUIO KJIACTEPHI COPTUPYIOTCS B yOBIBAIOIIEM TOPSIAKE X pa3dMmepos. Kuomka
CopTHpoBaTh KJIACTEPBI 10 TO3BOJISIET COPTUPOBATD KJIACTEPHI 10 UMEHAM B aJI)aBUTHOM MOPSI/IKE UJIU, €CITH

3aaHbl YHUKAJIbHBIC MCTKHU, B aJ'I(I)aBI/ITHOM IOpAOKE METOK.

[ToxazaTenu, KOTOpbIE UMEIOT OJTHY M TY € METKY, COPTHPYIOTCS IO IMeHaM KJ1acTepoB. Ecim xacTepsr
OTCOPTHPOBAHBI IO METKAMH M METKH PEAAKTUPYIOTCS, TO MOPSIOK COPTHPOBKHI aBTOMATHYECKH MEHSIETCS.

ConepmnMoe syeeK.: Kuoomnku SI4elikn mo3BOJISIOT U3MEHUTD BBIBOJ] COACPKUMOTO SIYECK IJId rnokasarteJjieil ¥ moJiei
OLICHUBAHUS.
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* Llentpnl KJIacTepoB. [10 yMOTMaHUIO SUSHKU BHIBOSIT UMEHA/METKH IIOKA3aTeJiel 1 OKa3aTes b HOJIOKESHUS
HEHTpa pachpeesIeHus I KXo KOMOMHAIIMY KJlacTepa 1 moka3aTesis. JJ1s HempepbIBHBIX MOJIei
MOKAa3bIBAETCS CPe/IHEE 3HAUCHNUE, 4 IJISI KATErOpUAIbHBIX MOJIEH - Moja (KaTeropusi, KOTopas BCTpeyaeTcst
HanboJIee 4acTO) BMECTE € MPOLEHTAMU O KATETOPUSIM.

* AGcoJroTHbIe pacnpe/esenns. [loxa3pIBaroTCS MMEHA/METKH TTOKa3aTeseil M aOCOFOTHBIE paclpeieIeHus
nokazaTteJsieil BHYTpH KaXxJ10ro kjactepa. s kaTeropuaabHbIX TOKa3aTeseld B BBIBO/IE OKA3bIBAKOTCS
CTOJIOUATBIE IUArPAMMBI JIJI KATETOpUi, YHOPSJOUYSHHBIX IO BO3PACTAHUIO 3HAYCHUN JaHHBIX. J1J151
HENPEePbIBHBIX MOJIEH B BHIBOJE TOKA3BIBAETCS JUarpaMMa CrjIaKeHHOH IJIOTHOCTH, B KOTOPOX UCHOJIb3YHOTCS
KOHEYHbIE TOUYKU U MHTEPBAJIbl, OJJMHAKOBBIE J1JIs1 BCEX KJIACTEPOB.

BbiBo/, OKpallleHHbIN B HACBIIICHHBIA KPACHBIH 1IBET, IOKA3BIBAET pACHpPE/ICSICHUE 151 KJIACTEPOB, TOT 1A KaK
OJieTHBIN BBIBOJ MPEACTABJISIET MOJIHBIE JAHHBIE.

* OtHocuTebHbIE pacnpeeenns. [lokaspiBaroTcss MMeHA/METKH NIOKa3aTeeil 1 OTHOCUTENIbHBIC PaCIIpe/IeICHUs B
sueiikax. BooO1rie 3TH BBIBOIBI MOTOOHBI TEM, B KOTOPBIX IIOKA3bIBAIOTCS aOCOTFOTHBIE pacipeiesieHus, 3a
HCKJIFOYEHUEM TOTO, YTO HA HUX BBIBOASATCS OTHOCUTEJIbHBIE PACIIPENEIICHUS.

BLIBO,E[, OKpaIJ.ISHHbeI B HACBIILLICHHBII KpaCHbeI IBCT, IOKA3bIBACT PACHPECACIICHUEC IJIA KJIACTCPOB, TOrld KakK
6JI€,£[HI>II71 BBIBO/J IIPCACTABJIACT ITOJIHBIC HJAHHBIC.

* ba3oBoe npeacrasienne. Korma nMeeTcss MHOTO KJIACTEPOB, OBIBACT TPYIHO YBUICTh BCE JETAJIM, HE UCIOJIb3YS
IpoKpyTKY. UTOOBI CHU3UTH HOTPEOHOCTH B HCIOJIb30BAHUU IPOKPYTKHU, BEIOEPUTE ITOT BHUI IPEACTABIICHUS ISl
BBIBO/Ia TAOJIMIBI B 00JIee KOMIAKTHOM BHIIC.

Bua npeacraBneHuA BaHOCTb NpeAMKTOPOB B KNacTepax
HpeHCTaBHCHI/IC Baxxnocthb NPECAUKTOPOB NOKA3BIBAECT OTHOCUTEJIbHYIO BAXXHOCTDb KAXXIOT O IIOJIA ITPU OLCHUBAHUN
MOaeJIn.

Bua npeacrasneHua Pa3amepbl Knactepos

ITpencrasienne PazmMephl KJ1acTEpOB MOKA3bIBAET KPYTOBYIO IUATPaMMYy, COJAEPIKAIIYIO BCe KylacTephl. B xaxaom
CCKTOPC MOKA3bIBACTCS OTHOCHUTEJIbHBIN Pa3sMEp KaXXJ0ro KJjaactepa B IpOUCHTAX. ITomectuTe yYKa3aTCJIb MBIIIIN Ha
CEKTOP, YTOOBI BEIBECTH YACTOTY B 3TOM CEKTOPE.

Hwuxe 3T0it tuarpaMMbl pacrnosioxkeHa TadJiuia, BBIBOISINAS CIIEAYIOIYI0 MHPOPMAIUIO O pa3Mepax:
* Pa3mep HamMeHbIIIETO KJacTepa (Kak 9acToTa U Kak IPOIEHT OT IeJIOTO).
* Pasmep HanboJibIero kiacrepa (Kak 4acToTa ¥ Kak HPOIEHT OT 1EJIOro).

* OTHOIIEHHE pa3Mepa HANOOJIBIIIETO KJIACTEPa K pa3Mepy HAMMEHBIIIETO KJIACTEPA.

Bua npencraeneHuna PacnpeneneHue B A4YenKe
IMpencrasienne PacnpesesieHue B siueiike BHIBOJUT PACIIMPEHHYI0, O0JIee AeTaJIbHYIO JUarpaMMy pacripeeieHust
JAaHHBIX 1JIA 000M TYEHKHI nokKasateJisd, BbI6paHHOI71 B Ta6J‘II/II.I€ B IpCACTAaBJICHUNA KJ‘IaCTepLI B OCHOBHOM IaHEJIU.

Bua npeacrasneHna CpaBHeHUe Knactepos

ITpencraBnenne CpaBHEHUE KJIACTEPOB UMEET (OPMY CETKHU C MOKA3ATEJSIMHU B CTPOKAX U BRIOPAHHBIMHU
KJIACTEPaMU B CTOJIONAX. DTOT BUJI IPE/ICTABJICHHS IOMOTaeT JIy4llle MOHSTh, Kakue (GakTopsl GOpMUPYIOT
kJyiactep. OH Takxe NO3BOJIAET YBU/ETH PA3JIMUNe MEXIY KJIACTEpAMHU, HE TOJILKO B CPABHEHUH CO BCEMU JIAHHBIMU,
HO U B CPAaBHEHUH MEX]Ty COOOH.

UToObI BEIOPATH KJIACTEPHI IS BBIBO/IA, IIEJKHUTE [0 BEPXY CTOJIONA KJIaCTepa B OCHOBHOU MaHEJIH B
npeacraBiiennu Kiactepsl. [Tonb3yiitech kiaBumamu Ctrl u Shift coBMecTHO ¢ e TYKOM MBIIIIBIO [T BBIOOpA UJTH
OTMEHBI BBIOOPA HECKOJIBKHUX KJIACTEPOB JJIsl CPDABHEHUSI.

Ipumeuanue: MoxHO BbIOpATh JJIsI BBIBOJIA JIO MSITU KJIACTEPOB.

Kiactepbl BBIBOJSTCS B TOM HMOPSIIKE, B KOTOPOM OHU OBLIM BBIOPAHBI, TOT/Ia KaK MOPSI0K MMOJIeH OnpenessieTcs

napameTpom CopTupoBath nokasartesm no. [ Ipu BbiOOpe Mo BaKHOCTH JIJIsl KJIACTEPa MOJIs BCErja COPTUPYROTCS 110
00I1Iel BaXKHOCTH.
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Z[I/Ial"paMMbI Ha 3a/{HEM ILIaHE MOKA3bIBAIOT O0IIIUe pacpeacICHUA KaXXI0T 0 IMOKa3aTeIsd:

* KareropuaipHble IOKa3aTeIN BEIBOISITCS B BUIE TOUCYHBIX qUATPaMM, T[Ie U1 yKa3aHUs HanboJiee 4acTo
BCTpevaromeiics (MogaabHON) KaTeTOPUH B KaXKI0M KJlacTepe (10 MOKa3aTeNsIM) UCIIOJIb3YEeTCS pa3Mep TOUYKH.

° Hel'[pepI)IBHI)Ie IMMOKa3aTeJId BbIBOAATCS B BUAC ALIUYHBIX IAAT'PAMM C yCaMU, KOTOPBIC TIOKA3bIBAIOT O6ILII/I€
MC€OUAaHbI U MCXKKBAPTUJIbHBIC JUAIIA30HEI.

Ha st I/I306pa)KGHI/I$I 3aJHCTO IJIaHA HAKJIaAbIBAOTCA AIMUYHBIC AT PaAMMBI C yCaMU IJIS BLI6paHHI>IX KJIaCTCPOB:

° ILJ'IH HCTIPEPBIBHBIX rnoxkasareJiei KBaApaTHBIC TOUYCYHBIC MAPKEPLI U TOPU3OHTAJIbHBIC JIMHUU IMOKA3bIBAIOT
MEIUaHny n MC)KI(BapTI/IJ'II)HHﬁ AUara3oH OJId KaXXJ0I'o KJjiacTepa.

° Ka)KJ:[])If/II KJIACTEP NPEACTABIIACTCA CBOUM IIBETOM, IIOKA3aHHBIM B BCpXHCfI qacTHu I/1306pa)KCHI/IH.

I'Iepemeu.leH ne no CpeacTBey nNnpocMoTpa KiactepoB
CpencTBo NpocMOTpa KJIACTEPOB NPE/ICTaBIISIET COOON MHTEPAaKTUBHBIN BHIBOA. BapuaHThI:
* BbIOpaTh moJie Wi KJ1actep, YTOObI YBUJETh OOJIbIIE IeTaIeH.

* CpaBHHTH KJIACTEPHI, YTOOBI BEIOPATH 3JIEMEHTHI, TPEICTABIIAIOIINE HHTEPEC.

* BuIou3MeHUTH BBIBOJL.

* TpaHcnOHUPOBATH OCH.

e Co31aTh MPOU3BOIHBIC Y3JIbI, & TAKXKE Y3JIbI (PUIIbTpa U BBIOOPA, MOJIB3YsICh MeHIO CO31aTh.
Vcnop30Banne maHe M MHCTPYMEHTOB.

C mOMOIIIbIO TAHEIN HHCTPYMEHTOB MOYKHO YIPABJISITH BBIBOIOM HH(GOPMAINH Ha JIEBOI M NIPAaBOM MaHEIISX.
[Tosb3ysich IeMeHTaMHU yIIpaBJICHNUS NaHEJIN HHCTPYMEHTOB, MOKHO U3MEHSITh OPUEHTAINIO BBIBO/IA (CBEPXY BHU3,
cJleBa HaIpaBoO UJIM cIpaBa HajieBo). KpoMe Toro, mapaMeTpam cpecTBa IPOCMOTPA MOKHO BO3BPATUTh 3HAYCHHUS,
YCTAHOBJICHHBIE IO YMOJIYAHUIO, 1 OTKPBITh IUAJIOTOBOE OKHO, YTOOBI 33/1aTh COAEPKUMOE IPEACTABIICHUS
KnacTtepbl B OCHOBHOH MaHeH.

Bo3MoxHOCTB BEIOpaTh CopTHpoBaTH NoKa3ateu no, CopTupoBaTh Kjiaactepsl no, Aueiiku u [Toka3zaTh nossisieTcs,
TOJIbKO ecJii BBIOpaTh npeacraniienne Kiactepsl B 0CHOBHOI maHem. J{OMOTHATEIBHYIO HHPOPMAIIMIO CMOTPHUTE B
paszesne [‘Bux npencrasienns Kiacrepsr” Ha cp. 238

Tabmmua 12. 3Hauyku naHenm UHCTPYMEHTOB.

3HauoK Tema
m_ CmotpuTe [T paHCIOHHPOBATE KJIACTEPHI U MOKA3aTe |
HEE CmotpuTe ommuro|CopTHPOBATE OKA3ATEJH TIO)|
o) ol 5 Cmotpute onuuo|CopTHpoBATH KJIACTEPHI T0|
_ =
o 4 4 CMmoTpuTte onumo

dopMupoBaHUe Y3IJIOB U3 MOJECIICH KJIACTEPOB

Menro Co3aaTh Mo3BoJIsIET CHOPMHUPOBATH HOBBIE Y3JIbI HA OCHOBE MOJIEJIN KJIACTEPOB. Takas BO3MOXHOCTD
IIpeOoCTaBIIsIeTCsl HAa BKJIaAke Moiesb J71sl HOCTPOSHHOM MOJEIIH U MO3BOJISIET CO3J1aTh Y3JIbl, OCHOBBIBASICH JINOO
Ha TEKYIIIeM BBbIBOJIE, MO0 Ha 0TOOpPE (T.€. BCe BUAMMBIE KJIACTEPhI UJIM BCE BLIOpaHHBIE KJ1acTephl). Hampumep,
MOJKHO BBIOPATH OJIMH NMOKA3aTeJIb M 3aTEM CO3AaTh y3es QUIbTpa, YTOOBI OTOPOCUTH BCE OCTAJIbHBIE (HEBUAUMBIE)
nokasaTtesu. Co3/1aHHbIE Y3JIbI TOMEIIAIOTCS HA MaHEeJIb X0JICTAa JUarpaMMbl HECOETUHEHHBIMU. JlONOTHUTEILHO
MOJHO KOIHIO nugget MoJie/ N Ha nayjuTpe Mojeseit. He 3a0yapTe coeIMHUTD Y3JIbI U CAEJIATH JIFOObIE HYXKHbIE
MpaBKU Iepe]l 3aIIyCKOM.
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*  CdopmupoBath y3ea Moje/mpoBanusi. PopMupyeT y3esl MOJIeJIMPOBaHUS Ha stream canvas. DTO MOXeT
IpUroauThCA, HAIPpUMEDP, €CJIU UMEETCA MMOTOK, B KOTOPOM BbI XOTUTE UCHOJIL30BATh 3TU MMapaMETPbl MOJECJIM, HO
0oJIbIIIe HE UMEETe y3J1a MOJICJIMPOBAHUS IS UX (DOPMHUPOBAHHSI.

M CO3H3T]) MoOJeJIb Ha Haﬂmpe. COS,Z[aCT nugget Ha NaJIMTpe MOJEJICH. DTO MOJIE3HO B CUTyalusAX, KOraa KoJujera
I0oCJIaJI BaM IIOTOK, conepmamnﬁ MOA€CJIb, HO HE CaMy MO/JICJIb.

*  V3exa ¢puabtpa. Co3maet HOBBIN y3eJ PHIIbTPA, YTOOBI OTHUILTPOBATH MOJIS, KOTOPBIE HE UCHOJIb3YFOTCS
MOJIEJIBIO KJIACTEPOB, W/UJIM HEBUAMMBI B TEKYIleM BbIBOjie Cpe/icTBa MPoCcMOTpa KitactepoB. Ecin umeetcs y3emn
THUIA, PACIOJIOKEHHBI BBIIIE JAHHOTO y3JIa KJIacTepa, TO JIFObIe M0JIs, UMEIOIIHe poJb [esesas,
0TOPACHIBAIOTCS CO3JAHHBIM y3JI0M (DHIIbTPA.

*  V3exa ¢puabTpa (u3 BhIAEIeHHOr0). CO34aeT HOBBIH y3es GUIbTpa, YTOOBI OT(PIILTPOBATH IOJIs, OCHOBBIBASICH HA
BEIOOpE, CACTITAHHOM B CPEJICTBE MPOCMOTpa kiaactepoB. lllemakom mbimm ¢ HaxaTueM kiaasumm Ctrl Beioepute
HECKOJIBKO ToJieit. [1o1s1, BEIOpaHHbBIE B CPEACTBE MPOCMOTPA KIIACTEPOB, OTOPACHIBAIOTCS 1O HANIPABIICHUIO BHMU3,
OIHAKO TaKO€ MOBEJICHNE MOXHO H3MEHHUTH, PEIAKTUPYS y3eJI QIIbTPA Mepe] 3aMyCKOM.

*  V3exa Bbioopa. Co3aeT HOBBIH y3eJ1 BBIOOPA 7151 BEIOOpA 3amuceil, OCHOBBIBASICh HAa WX MPUHAIJICKHOCTH K
JF0O0MY U3 KJIACTEPOB, BUIUMBIX B TEKYIIIEM BBIBOJIE CPEICTBA MPOCMOTPA KJIACTEPOB. Y CIOBHE BEIOOPA
TeHEPHUPYETCS aBTOMATHIECKH.

* V3ex BbiOOpa (13 BblAeIeHHOr0). COo3/1aeT HOBBII y3eJ1 BhIOOpa /U1 BBIOOpA 3amucell, OCHOBBIBASICh HA MX
MIPUHAIJISKHOCTH K KJIACTEPaM, BBIOPAaHHBIM B CPEACTBE MPOCMOTpa KJIacTepoB. LI{eTakoM MBIIH ¢ HaKaTHeM
xiapumy Ctrl BEIOepuTe HECKOJIBKO KIIACTEPOB.

*  V3eu u3Biedenusi. Co3aeT HOBBIN y3€J U3BJICUCHUSI, KOTOPBIN OPOKIAAET MOJIe IPU3HAKOB, KOTOPOE
MPUCBAaMBACT 3alKCAM 3HaueHue M cruna v J1oocy, OCHOBBIBASICh HA WX MIPUHAJICKHOCTH KO BCEM KJIACTEPAM,
BUMMBIM B CPE/ICTBE IIPOCMOTPA KJIACTEPOB. Y CIIOBUE U3BJICUCHHSI [CHEPUPYETCSI aBTOMATHYCCKH.

°  V3eu u3BjedeHus (U3 BbliejeHHOro). Co3/1aeT HOBBIN y3€JI U3BJICUSHHUS], KOTOPBIN MOPOXKIAET MOJIe TPU3HAKOB,
OCHOBBIBAsICh Ha MX MIPUHAIJICKHOCTH K KJIACTEPaM, BBIOPAHHBIM B CPEACTBE IPOCMOTpa KiacTepoB. llemukom
MBIIIH ¢ HaxaTtreM Kiapuii Ctrl BIOepUTe HECKOJIBKO KJIACTEPOB.

B pomosHeHHE K CO3/TaHUIO Y3JIOB TAKXKE MOXKHO CO3JaBaTh IMArPAMMEBI, IOJIb3YsICh MeHIO CO3/1aTh.
JIOMOHATEIbHYI0 HHYOPMAIIHIO CMOTpHTE B paszese| [TocTpoenne anarpamMm Ha OCHOBE MoIeIeil KracTepos” Hal

VipasieHne BIBOJOM IJIs TpeacTaBieHnst Kitactepsl

UTOoO6B! NOJIyYUTh AOCTYH K YIPABJICHUIO TEM, YTO MTOKa3aHO B MpeAcTaBieHnd Kitactepsl B OCHOBHOM MaHEH,
HaxmuTe kHonky Iloka3are. OTkpoeTrcs auagoroBoe okHo [Toka3aTs.

XapaKTepncmxn. BLI6paHO 110 YMOJIYaHUIO. YT006kI CKPBITh BC€ BXOIHBIC ITOKAa3aTCjid, CHUMHUTE OTOT
NEPCKIIFOYATCIIb.

IMoas ns onenku. BeiOepute Mo 47151 OLCHKH (TIOJIS, KOTOPbIE HE UCTIOJIB3YIOTCS IS CO3AHUS MOICIIN
KJIACTEPOB, HO MOCHLIAFOTCS B CPEACTBO IPOCMOTpaA MO/IejIeH, YTOOBI OIEHUTH Ka4eCTBO KJIACTEPOB), KOTOPHIC
OynyT BbIBeACHBI. [10 yMOTUaHUIO HU OJTHO HE BBIBOAUTCS. [lpumeuanue I1ojie ONIeHKH TOJKHO OBITH CTPOKOM C
HECKOJIbKUMHU 3HAYCHUSIMU. DTOT MEPEKIIOYATENb HEJOCTYIIEH, €CJIM HET HU OJTHOTO MOJIS AJIs1 OLIEHKU.

Onucannst KJIaCTEpOoB. BI)I6paHO 110 YMOJIYaHUIO. YTto0nI CKPBITH BCE STYCHKU ONMUCAHUS KJIaCTEPOB, CHUMHUTE 3TOT
NEPCKIIFOYATCIIb.

Pa3mepsI kaacTepoB. Beiopano mo ymoraannto. UToOBI CKPBHITH BCE STUCHKI pa3MeEpOB KJIACTEPOB, CHUMUTE 9TOT
TIePEKJITFOYATEb.

MakcuMasibHOe YHCJI0 KaTeropuil. 3a1aiiTe MakcuMaJIbHOE YHMCIIO KATETOPHiA 71 BBIBOJA HA AMarpaMmax
KaTeropuajbHbIX MMOKa3aTesel. 3HaueHne mo ymoadanuto paBuo 20.
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NMocTtpoeHue anarpamm Ha OCHOBE MoAenen Knactepos

Mopenu KJacTepoB NPeIOCTaBIISIOT MHOTO HH(POPMAIIMK, OTHAKO OHA HE BCera mMeeT (opMaT, KOTOPBIi JIeTKO
MOHSITEH MOJIb30BATENISAIM U3 Ou3Heca. UTOObI MpeCTABUTH JaHHBIC B BUJIE, B KOTOPOM OHU JIETKO MOTYT OBITh
BCTABJICHBI B JIEJIOBBIE OTUYETHI, IPE3CHTAUH U T.[I., MOKHO IOCTPOUTH JUATPAMMBI JJI51 BHIOPAHHBIX TaHHBIX.
Hamnpumep, noJib3ysich CpeACTBOM MIPOCMOTPA KJIACTEPOB, MOKHO NOCTPOUTH AUArPAMMY J1JIsl BLIOPAaHHOIO
KJIacTepa, TaKuM 00pa3oM, co3aBasi e¢ TOJBKO AJIsl HAOJIFOICHUH B 3TOM KJIacTepe.

Ipumeuanue: Co3naTh AEarpaMmy U3 CpPEACTBA IIPOCMOTpA KJIACTEPOB MOXHO TOJIBKO B TOM CITydae, KOTIa CJIETOK
MO/IEJIH IPUCOSIMHEH K IPYTHM Y3JIaM B IIOTOKE.

ITocTpoiite fuarpammy

1.

2.
3.
4

Otkpoiite nugget Moaesu, coaepsxammiit CpecTBO MPOCMOTpPa KJIACTEPOB.
Ha Bxyagke Monesnb BeiOepute Kaacreps: B BeinajatonieM cnucke Ilpeacrasienne.
Ha ocHoBHOIf maHesN BEIOEPUTE KJIACTEP UM KJIACTEPHI, AJIsI KOTOPBIX HY>KHO HOCTPOUTH AUATrPAMMY.

B mento Co3nath Beioepute Co3aaTh auarpaMmy (Ha 0CHOBe BbIJIeJIeHHOro). by et moka3ana BkJiaaka Tui
HasioroBoro okHa [TaHes BRIOOpa AHarpaMm.

Ipumeuarue: pu BRIBOJIC AHEIN THATPAMM TaKUM CIIOCOOOM BO3MOXHBI TOJIBKO BKJIa ki OCHOBHAS U
IToapoOHas.

Hcnosb3ys napamerpsl Bkiaaku Tun u [leranu, 3agaiTe 3J1eMEHTHI U1 BBIBOJA HA JUArpAMMe.

Haxwmute kaonky OK, 4TOOB MOCTPOUTE AWAT PAMMY.

3aroJI0BOK auarpamMmbl I/IJZ[CHTI/I(t)I/IL[I/IpyeT THUITI MOAECJIA, 4 TAKXC KJIACTEP UJIU KJIaACTCPbI, KOTOPHBIC ObLIN BLI6paHI)I
JJI1 BKJIFOUCHU S
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naBa 12. lNpaBuna cBA3bIBaHUA

IIpaBuia cBA3BIBAHHS CBSI3bIBAIOT KOHKPETHOE CJICACTBHE (HAIIpUMeED, MOKYNKY HEKOTOPOTro TOBapa) C HAOOPOM
ycJioBuit (HanmpuMep, ¢ HOKYIKO# HECKOJILKUX IPYTHX ToBapos). Hanpumep, npaBuiio

MUBO <= KOHCepBb & 3aMopoxeHHble_Griopa (173, 17.0%, 0.84)

O3HAYAET, YTO MUE0 YACTO BCTPEUACTCS, ECIIU KOHCEPEbL U 3AMOPOINCelHble_0.A104d TPUCYTCTBYIOT BMeCTe. DTO
MIPaBUIIO JOCTOBEPHO Ha 84% m mpuMeHNMO K 17% maHHBIX, W K 173 3ammcsiM. AJITOpUTMBI TPABUJT CBSI3bIBAHUS
ABTOMATHYECKH HAXO/IST CBSI3U, KOTOPBIE Bbl MOTJIM Obl HAWTU M CAMHU, HCIIOJIb3YsI BU3YAJIM3ALUIO, TAKYIO KaK y3ell
Web.
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PucyHok 45. ¥Y3en Web, nokassiBaroLymnii CBA3N MeXXAY ToBapaMu NMoKynaTesbCKON KOP3UHbI

[MperMyIiecTBO ajIropuTMOB MIPABUII CBSI3bIBAHUS TIepe] 60Jiee CTAHAPTHBIMU AJITOPUTMAMH JIEPEBA PEIICHUN
(C5.0 m mepeBbst C&R Trees) coOCTOUT B TOM, YTO CBS3bIBAHAE MOYHO MPOU3BECTH MEXTY 1700blMU U3 ATPUOYTOB.
AHFOpI/ITM JAcpeBa pCLHCHI/Iﬁ IIOCTPOUT IIpaBuJjia C BOBMOXHOCTBIO OTHOI'O CJIIEACTBHUSA, B TO BPEMS KaK aJITOPUTMbI
CBSI3BIBAHUS CTAPAIOTCS HANTH HECKOJIbKO MPABIIL, Y KAXI0T0 U3 KOTOPBIX MOXKET OBITh OT/ICJIBHOE CIIC/ICTBUE.

HemoctaTok aJropuTMOB CBSI3BIBAHHSI COCTOUT B TOM, YTO OHU MBITAIOTCS HAUTH CTPYKTYPhI B TOTCHIIUATILHO
OYCHB OOJIBIIHNX 00JIACTSIX IIOUCKA M TEM CAaMBIM MOTYT MOTPEeOOBATh ropa3 1o OOJIbIe BPEMEHH Ha BBIIOJIHCHHE,
YeM aJTOPUTM JIepeBa pelleHui. [171s1 HaX0KICHUS IPABIII 3TH aJITOPUATMBI UCIIOJIB3YEOT HOIXO] CO3AATh H
NPOBEPHTDb, TO €CTH CHAYAJIA CO3AA0TCS MPOCThIE MIPABIIIA, 1 OHU ITPOBEPSIOTCS Ha HAOOpe JaHHBIX. XOPOIIIHe
IIpaBUJIa COXPAHSIOTCS, a BCe MPaBUJIa, [JI1 KOTOPHIX CYIIECTBYFOT HEKOTOPBIE OT pAHIMYCHNUS, CIETHATIN3UPYIOTCS.
Crenuajam3anus - 3T0 Iporiecc 100aBJICHUS B IPABUIIO YCJIOBU. Takne HOBBIE IPaBIIa 3aTeM IPOBEPSIOTCS HA
JAHHBIX, U B 3TOM IIPOLIECCE UTEPAIMOHHO COXPAHSFOTCS JIYYIINE U3 HAanOOJIee MHTEPECHBIX HANWCHHBIX MPaBUIL.
OOBIYHO T0JIL30BATE b HAKJIABIBAET OTPAHUYCHNE HA BO3MOXHOE YKCJIO PA3PEIICHHBIX B IPABUJIC AaHTCIEACHTOB, a
JUTSL COKPAIICHUS TOTEHIMAIBHO OOJIBIIIOTO MPOCTPAHCTBA MOUCKA UCIOJIB3YIOTCS PA3JIMYHbIC IPUEMBbI, OCHOBAHHBIC
Ha Teopuu HHPOopManuu Wi 3GGEKTUBHBIX CXeMaX WHICKCHPOBAHHSL.

© Copyright IBM Corp. 1994, 2015 245



B xoHI1Ie 00paboTKN BEIBOAUTCS TaOJMIA JIyUIINX MPAaBUJL. B oT/imume oT AepeBa perieHuii, 3TOT HaOop MpaBuiI
HEJIb3sI UCII0JIb30BAThH HENOCPEICTBEHHO /ISl CO3/IaHMSI IPEACKA3aHMM, KaK 3TO AeJIaeTCsl B CTAHAAPTHOM MOeIH
(HampuMep, IpH UCIOJIb30BAHUY [IePEBa PEIICHUN MM HEHPOCETH). DTO CBSI3aHO C HAJIMYUEM OOJIBIIIOrO YKCiIa
PAa3JIMYHBIX BO3MOXKHBIX CJICICTBUN 1T IpaBwiL. J1j1s1 mpeoOpa3oBaHusl MPaBUJI CBSI3bIBAHMS B HAOOP MPaBUII
KJ1accu(ukanuu TpedyeTcs MOMOJHUTEILHBIA YPOBEHBD Mpeodpa3zoBanus. [103ToMy mpaBuiia CBSI3bIBAHUS,
CO3/IaHHBIE AJITOPUTMAMH CBSI3bIBAHHUSI, HA3BIBAIOT HEYTOYHEHHBIMU MO/IeJISIMH. XOTSI T0JIb30BATEI b MOXKET
[IPOCMATPHUBATH 3T HEYTOYHEHHBIE MOJIEJIN, UX HEJIb3sl HAMPSIMYIO UCIIOJIb30BAThH KAK MOJIENIN KJIacCu(puKaIum,
[OKA MO0JIb30BATENb HE YKAXKET CUCTEME CreHEPUPOBATH MO/IEJIb KJIACCHU(DUKAIIMU U3 HEYTOYHEHHOU MOJIE . DTO
JleJIaeTcsl B Opay3epe 4epe3 oMo MeHIo [ eHepupoBaTh.

HOI[}ICp)KI/IBaCTCH JABa aJIrOpuTMa NpaBUJI CBA3bIBAHUS:

e V3es Anpropu u3BiiekaeT HaOOp MPABKII U3 TaHHBIX, BBIACIISS IPABUIIA C HAMOOJIBIINM

% .' HHGOPMANMOHHBIM COIEPKUMBIM. Y3esl ANpHOPH Mpe/iaraeT MsATh Pa3IMuHbIX CIOCOO0B BBIOOPA

A f MPABII ¥ UCIIOJIb3YET CIIOKHBIE CXeMbI HHACKCUPOBAHUS [IJ1s1 3 PEeKTHBHOI 00paboTKH OOJIBIINX
HA0OpOB MaHHBIX. 1J1 OOJIBIIKX 33724 y3e APHOPU OOBIYHO OBICTpEE MpU OOYUCHUH; Y HETO HET
IPOU3BOJILHOIO OTPAHUYCHHS KOJMUYECTBA MMPABUJI, KOTOPHIC MOXHO COXPAHUTD, i OH MOXKET
00pabaThIBATh MPABIJIA C KOJIMYCCTBOM MPEIBAPUTEIILHBIX yesioBuit o 32. [luis y3ia Anpuopu
TpeOYIOTCS KATErOpUasIbHbIE BXOJAHBIE U BHIXO/IHBIE MOJIS, OH OBLIT ONTUMHU3UPOBAH JIJISI [IOJIEH TAKOTO
THUIA ¥ OKA3bIBAET C HUMU BBICOKYIO TPOU3BOIUTEIHHOCTb.

__.-"'-' '\‘_\ V3en IIOCJIEAOBATCIIBHOCTH OGHapy)KI/IBaCT IIpaBuJia CBA3bIBAHUSA [JIA MTOCJIEA0BATECIIbHBIX UL
firdiadrie-dl 3aBUCAIIUX OT BPEMECHU JIaHHBIX. HOCJ’[GZ[OBB.TGJ'ILHOCTL - 9TO CIIUCOK Ha60p0B DJICMCHTOB C
=

TEH/IEHIINEN MOSIBJICHUSI B TIPEICKa3yeMoM mopsiake. Hanpumep, mokynaTtelib, KOTOPBIA MpuoGpest
JIe3BUSI U JIOCBOH MOCJIE OPUTHS, C OOJIBIION BEPOSTHOCTHIO B CJICAYIOMINN pa3 KYIUT KPeM [JJIsl OpUThHSI.
V3es nocse10BaTeIbHOCTH OCHOBAH Ha ajlropuTMe npaBud cBsa3biBanus CARMA, ucnosb3yroiem

3 PeKTUBHBIN ABYXIIPOXOIHBIN CIOCOO OOHAPYKEHMSI OCIIEAOBATEIILHOCTEH.

CpaBHeHue TabnNUHbIX U TPaH3aKUNOHHbIX AaHHbIX

Vcnop3yeMble MOIEIIIMH IPABILI CBSA3BIBAHNS JaHHBIE MOTYT OBITh B TPAH3AKIIMOHHOM MM TaOJIMYHOM (opmarte,
KaK OMMCAHO HUXe. DTO OOIIMe OMUCAHMS; KOHKPETHbIE TPEOOBAHMS MOTYT Pa3JIM4aThCs, KaK OMUACLIBAETCS B
JIOKYMEHTAIMH [T KaKI0ro Tuna Mojeseir. O0patuTe BHUMAaHKUE HAa TO, YTO IPU CKOPUHTE MOJIEJIel TaHHbIe IS
OIICHKH JIOJIKHBI OTOOpaxaTh ()OPMAT JAHHBIX, UCIIOJIB3YEMbIX IPU MTOCTPOCHUH MOied. MoIesi, HOCTPOCHHBIE C
HCHOJIb30BaAHUEM TAOJIMYHBIX TAHHBIX, MOKHO UCIOJIB30BATH JJIs1 OIIEHKU TOJIbKO TAOJMYHBIX JAHHBIX; MOJIEIIH,
MMOCTPOCHHBIC JJIsl TPAH3AKIMOHHBIX JaHHBIX, MOTYT OLICHUBAThH TOJIBKO TPAH3AKIIMOHHEIC JTaHHbIC.

TpaH3aKUuMOHHbIN popmaT

V TpaH3aKLMOHHBIX JAHHBIX €CTh OTJEJIbHAS 3AUCH Il KAKIOU TpaH3aKIUK Uil 3JieMeHTa. Hanpumep, ecim
MOKYMATEJb JIeJIAeT HECKOJIBKO MOKYIOK, Y KaXKI0H T0JDKHA OBITh OT/IEIbHAS 3aIUCh C COOTBETCTBYIOITMMU
aJieMeHTaMu, cBsizaHHbIMU ID mokynaTesns. IHOrga B 9TOM cilydae rOBOPAT O (hopMaTe JAHHBIX € KACCOBOM JIEHTDI.
Ilokynarenn Ilokynka
1 IIKEM
MOJIOKO
JKEM
xJ1e6
JIKEM

xJ1e0

S~ B~ B W LN

MOJIOKO

Vane1 Anpuopu, CARMA u ITocrie1oBaTeIbHOCTh MOTYT UCIOJIb30BATh TPAH3AKIIMOHHbBIE TAHHBIE.
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TabnuuHble AaHHble

VY TaOIMuHBIX JaHHBIX (M3BECTHBIX TAK)KE KaK JAHHbIC KOP3MHBI NOKYNOK MJIM Ta0JMIbI HCTHHHOCTH) €CTh 3JIEMEHTHI,
IIPE/ICTABJICHHBIE OTACIBHBIMU (pi1aramu, r71ie Kaxaplil (hJiar 0003HavYaeT HAJIMYKUE MM OTCYTCTBUE KOHKPETHOTO
aneMenTa. Kaxaas 3amich npecTaBisieT MOJIHbIH HaOOp CBSA3aHHBIX 2JIeMeHTOB. [loJist yraros MoryT ObITh
KaTeropuaJIbHbIMH MJIM YHCIIOBBIMHE, XOTS Y HEKOTOPBIX MOJIeJIeif MOTYT ObITh KOHKPETHBIC TPEOOBAHMSL.

ITokynarenn Jxem Xeo Mo.oxo
1 T F
2 F F T
3 T T F
4 T T T

V31 Anpropn, CARMA GSAR u ITocreoBaTeIbHOCTS MOTYT UCIIOJIB30BAThH TAOJIMYHBIE TaHHBIE. Sequence
nodes can all use tabular data.

Y3en Anpuopu

V3es Anpuopu Takxe HaXOIUT B JaHHBIX MPABHUJIA CBSA3H. Y3eJ ANPHOPHU HCHOJIb3YeT MATh PA3JINYHBIX METOIOB
BBIOOPA MPABMJI U CJIOKHYIO CXeMy MHJIeKcanuu 1ist 3hGeKTHBHOM 00paboTKM OOJIBIINX HAOOPOB JAHHBIX.

Tpeoosauusi. UtoObI co31aTh HAGOP MpaBUI ATPUOPH, TPEOYETCS OJTHO UJIU HECKOJIBKO 8XOAHbIX TIOJIEH U OJTHO WJIH
HECKOJIbKO TOJIeH Haznauenus. BXoaHble U BBIXOAHBIE 10JIsI (¢ poJisiMu Bxoanoe, Hasnauenue uitn Obe) NOJIKHBI
ObITh cuMBOJIYeCKUMHE. 110151 ¢ posibto Her urnopupytorcs. [lepe/1 BHIIOJHEHUEM Y3JI1a TUIIbI TOJICH T0JDKHBI ObITh
HMHCTAHIMUPOBAHBL. JlaHHBIE MOTYT ObITh B TAOJIMYHOM HJIM TPAH3AKIIMOHHOM dopmaTe. JlONOTHUTETbHYIO
nHGOPMALIIO CMOTpHTE B paszete [‘CpaBHeHIe TAGIMYHBIX M TPAH3AKIHOHHBIX JAHHBIX” HA CTP. 246

JocTouncTBa. OOBIYHO NPH pellIeHNH OOJIBIINX 3a/1a4 00yUYeHHe y31a ANpHopu NPOUCXOTUT ObIcTpee. B HeM HeT
MIPOU3BOJILHOIO OFPAHUYEHHS HAa YUCIIO COXPAHSIEMBIX IPABUII U BO3MOXKHA 00paboTKa MPaBUJI C KOJINIYECTBOM
IIpeIBapUTEesIbHBIX yCI0BUiA 70 32. V3e1 AnpUopH UCMIOJIb3YeT MATh Pa3IMYHbIX 00yUYaroIIUX METO/I0B,
obecneunBast 00JIbIIYI0 THOKOCTh B IOJ00OpE METOIA aHAJIN3A JAHHBIX K HCCIIEAYEMOil mpobieme.

JononHutenbHble onuuu y3nos Anpuopu

Nms moaen MoXHO CTeHEPUPOBATH UM MOJIEJT aBTOMATHYECKN Ha OCHOBE TOJISl Ha3HaueHus i noJist ID (6o
THIIA MOJIEJIN B CJTyvae, eCIIM HUKaKOoe U3 3TUX IOJIeH He 3a4aH0) 00 3a/1aTh MOJI30BATEIbCKOE UMSI.

MunumaJbHast HoI/JepKKa anTeneeHTa. MoXHO 3a/1aTh KpUTEPUid OIIEPKKH J1JIsI BBITOJIHEHUSI TPABIII B Habope
npasui. [ogmep:xka yka3plBaeT MPOLCHT 3aIKCeil B 00YYAFOIIMX TAHHBIX, JJIs1 KOTOPBIX aHTEIEACHTHI (1aCTh
IpaBuJa, CoJIepKaiasl ycjioBue) HCTUHHBL. (OOpaTUTe BHUMAHKE HA TO, YTO 3TO ONPEICIICHUE NOIICPIKKI
OTJIMYAETCS OT UCHOJIb3YEMOI0 B y3JaX nocyeaoBaTesbHOCTH 1 CARMA. JIoNOJTHUTEIbHYIO HHPOPMALIUIO
CMOTPHUTE B pasjiesie |“OHI.[I/II/I mojereit y3ia [lociegoBaTesibHOCTE” HA CTP. 263I ) Ecnm BBI ucnioJib3yeTe mpaBuiia,
KOTOpPBIE MPUMEHSIOTCS K OUeHb MaJICHHKIM HA0OpaM TaHHBIX, HONPOOYHTE YBEJIMYNTH 3HAUEHIE 3TOTO MapaMeTpa.

IIpumeuanne: OnpenesieHne NONACPKKU IS y3JI0B AIPUOPU OCHOBAHO Ha YMCJIE 3AMNCEH C aHTEeJICHTaMU. DTO
oTymyaeT ero ot aaroputMoB CARMA 1 nmociie10BaTeIbHOCTH, AJIsI KOTOPBIX OMpPe/esIeHIE TOAASPKKH OCHOBAHO
Ha YHUCJIe 3aIMCeHl, COJIeprKalIiX BCe 2JIEMEHTHI MPAaBUJIA (TO €CTh M AHTEIEICHTHI, U KOHCEKBEHTHI). Pe3yIbTaTe! 115
MojeJiell CBA3H COJepKaT NOKa3aTe! OAJEPKKH KaK aHTELEICHTOB, TaK U IPaBUIL

MunnMabHas JOCTOBEPHOCTD MPaBMiIA. Bel MoXeTe Takke 3aJ1aTh KpUTEPHil JocTOBepHOCTH. /locToBepHOCTH
OCHOBaHA Ha 3aIUCsX, I KOTOPBIX aHTEICICHTHI IIPABIIIA UCTHHHBI, U MPEICTABIISIET COOO0I MPOLEHT 3amuceit, 1
KOTOPBIX KOHCEKCBEHTHI TAK)KE HCTUHHBI. J{pyruMu CIIOBAMH, 3TO MPOLEHT BEPHBIX MPOTHO30B, CACIAHHBIX HA
OCHOBE JTAaHHOTO TpaBmiIa. [IpaBmia, y KOTOPBIX JOCTOBEPHOCTD HIDKE 3a1aBAEMOI KpUTEpHUEM, OTOPACKIBAIOTCS.
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Ecinm y Bac moJjy4aeTcsi CIIMIIIKOM MHOTO TIPABHJI, TONPOOYITE yBEINYNTh 3HAYCHUE ITOTO MapameTpa. Ecim npasmn
HOJTyYaeTCsl CIMIIKOM MAaJjlo UJIM He MOJIy4aeTcsl COBCEM, OMPOOyHTe YMEHBIIINTH 3HAYEHHE 3TOr0 TapaMeTpa.

HpnMe‘laHne: Ecm HeO6XOE[I/IMO, MO>HO BBIICJIUTH 3aJaHHOE 3HAUEHUE U BBECTU BMECTO Hero cBoe. Vimelite B
BUAY, YTO €CJIM BbI 3aJa/JUTC 3HAYCHUC JOCTOBEPHOCTU MCHbBIIIC 1,0, KpoMe€ JOMOJIHUTCIILHOT O pacxoaa CBO60}.'[HOﬁ
namMsTu, MOXET O6Hapy)KI/ITBCH, YTO AJId MOCTPOCHUS ITpaBUJIa Tpe6yCTC$I OYCHb MHOI'O BPEMCHHU.

MaxkcumaibHoe KOJIHYeCTBO aHTeleAeHTOB. Bbl MoXxeTe 3a/1aTh MaKCHMAJIbHOE YHCIJIO TPEBAPUTEIIHHBIX YCIIOBHI
JUTIS1 JTI0O0OTO MpaBIJIA. DTO CIOCOO OrpAaHMYEHHSI CII0KHOCTH MPAaBIJI. Ecim mpaBmiIa CIIMIIKOM CJIOKHBIE NN
CJIMIIKOM CIIeNHaJIbHbIE, TONPOOYHTE yMEHBIINTH 3HAYCHNE 3TOTO NapaMeTpa. DTOT MapaMeTp TAKKe OKa3bIBACT
6oJbIIIOE BIMSHUE HA Bpems oOyueHns. Ecim Habop npaBuil TpeGyeT CIUIIKOM MHOTO BPEMEHH JUIsSL 00yUCHHUS,
nonpoOyiTe YMEHBIINTh 3HAaY€HHE 3TOTO apaMeTpa.

Toabko 3navenns true 17s (aaros. Ecii 9Ta onuus BeIOpana A1t JaHHBIX B TAOJIMYHOM (Ta0JIMIa MCTHHHOCTH)
(bopmare, B MOJIyYCHHBIE B UTOTE IIPABUJIa OyIyT BKJIFOYEHBI TOJIbKO UCTUHHBIE 3HAUYCHUS. DTO MO3BOJISET CIeIaTh
npaBuia 00Jiee MOHATHBIMU. DTa OIS HEMPUMEHNMA K JJAHHBIM B TpaH3aKIMOHHOM (hopMaTe. JIOMOJIHUTETLHYEO
“HPOPMAIIIO CMOTPUTE B pa3ielie I“CpaBHeHI/Ie TAOJIMYHBIX U TPAH3AKIIMOHHBIX JAHHBIX HA CTP. 246[

IMpumeuanue: V3en noctpoenus moaem CARMA urHOpUpYyeT MycThie 3aHUCH PU TOCTPOSHUN MOJIEIIH, €CJIA TUT
noJis - utar, a y3eJ mocTpoeHns Mojie ATIpHOPH BKJIIOYAET MycThle 3anucH. [1ycThie 3amucn - 3To 3aIicy, Ie Bce
TOJISI, UCTIOJIb3YEMbIE B TIOCTPOCHUH MOJIEJIH, CO/IepKaT 3HaueHue false.

OHTHMFBHI)OBZITL. BI)I6CpI/IT€ BO BpEMs IMOCTPOCHUA MoaeJiei npeaHa3HA4YCHHBIC IJIS MOBBLIIICHUSA
IPOU3BOAUTEIILHOCTHU OIIIUU B COOTBETCTBHUU C KOHKPETHBIMUA HOTpC6HOCT9[MI/I.

° BbI6epI/ITC OIIIUEO CKOpOCTb, ‘ITO6I)I JJIA MOBBIICHU S MPOU3BOAUTEILHOCTH aJITOPUTM HUKOI'Ja HE UCIIOJIB30BaJI
cOpocC Ha JTUCK.

* Brioepute onmuro [TamMsiTh, 9TOOBI B HOAXOIAIINX CATYANUSAX aJITOPUTM HCIOJIB30BaJI COPOC HA TUCK, XOTS 9TO
MOHU3HUT CKOPOCTh. DTa OMITUS BLIOMPAETCS IO YMOJTYAHHMIO.

Ipumeuanue: [Tpu 3amycke B pacipeIeICHHOM PEXUME 3TOT HapaMeTp MOKET ObITh MEePEe3anucaH 3HaUCHUEM
OIIIUHK aIMUHUCTPATOpPa U3 ailia options.cfg. JlONOIHATEILHYIO HHPOPMAIHIO CMOTPUTE B PyKogogcTée
aamunuctparopa cepsep IBM SPSS Modeler.

JdononHutenbHble onuuu y3nos Anpuopu

J1s TeX, KTO XOPOIIIO 3HAKOM C pabOoTOM y3J710B ANIPHOPH, CIIEAYFOIINE TOTOJHITEIbHbIC O TO3BOJIIIOT
BBIIIOJIHSITh TOHKYIO HACTPOMKY IIpoliecca BbIBOAA IpaBuJl. JIj1s JocTyna K JONOJIHUTEIbHBIM ONIUAM 3a1aiiTe Ha
BKJIagke J{onosHuTebHO pexxuM JlonoJIHHTeIbHO.

Iloka3zarenn OICHKH. V3b1 AHpI/IOpl/l MOAACPKUBACT NATH METOA0B OLICHKU MOTCHIUAJILHBIX ITPAaBUJI.

e JlocTOBepHOCTH NPaBMJIA. [{JIs1 OLICHKU IPABIII METO/ 10 YMOJIYAHUIO HCIIOJIB3YET N0Ka3aTelb JOCTOBEPHOCTH
(usi TouHOCTB) paBuiia. J{uist aToro nokasaresis onnus HuKHss rpaHnna noka3arteJisi OHEHKH OTKJIIOUYCHA,
HOCKOJIbKY IPU UCIOJIb30BAHUU BMECTE C orniueil MUHHMAaIbHAs IOCTOBEPHOCTH NpaBuJa Ha BKJaake Mojesb
OHA SBJISICTCS M3GBITOUHOI. JIOMOIHATEIBHYIO HHYOPMALIMIO CMOTPUTE B paszese [ [JonoaHuTe bHbIe o]
Iy3J'IOB Arnpuopu’” Ha CTp. 247|.

* Pa3znoctb 10cTOBepHOCTH. ([Ipyroe Ha3BaHme - aGCOIIOTHOE OTJIHYHE MO JOCTOBEPHOCTH OT MpeAbIAYIero.) OToT
HOKa3aTeJb OLIEHKM - AOCOJIFOTHASI PA3HOCTh MEX/1y OKa3aTeseM JJOCTOBEPHOCTH JIJIs IPABUJIA U €r0 allpHOPHOI
JIOCTOBEPHOCTBIO. DTa OIIMS yCTPAHsIET CMEIEHHE B CIIy4asiX, KOIla pe3yJIbTaThl paclpe/iesieHbl HEpaBHOMEPHO.
DTO NPensTCTBYET COXpaHEeHHIo "oueBUAHBIX " paBmil. Hanpumep, MmoxeT okazaThcest, 4To 80% KIMEHTOB
MIOKYNAFOT BaIll CAMBIi OMYJISIPHBINA TPOAyKT. [TpaBuito, mpeackasbiBarolee MOKYIKyY 9TOrO MOMYJIIPHOTO
MPOJIYKTa C TOYHOCTHIO 85%, MaeT BaM He TaK MHOT'O JTOTIOJTHUTEJILHOM HH(POpMAIH, JaKe €CIIH CUNTATh
85%-yF0 TOYHOCTH XOPOIIINM Pe3yIbTATOM B aOCOFOTHOM MaciiTade. 3a1aifTe HIKHIOKO TPAHUITY TOKa3aTes
OIICHKU PaBHOW MHUHUMAJIBHON pa3HUIIE B JOCTOBEPHOCTH, ISl KOTOPOI TOJDKHBI BBITIOJIHSATHCS IPABIIIA.

* OrTHommeHne 10cTOBepHOCTH. ([lpyroe Ha3BaHUE - OTJINYHE IOKA3aTeJIs JOCTOBEPHOCTH OT 1.) DTOT moKa3aTeib
OLICHKH MPECTABIIsACT COO0l OTHOLIEHHE JOCTOBEPHOCTH NIPABKJIIA K AlIPHOPHOU TOCTOBEPHOCTH (MJIH, €CIIH 3TO
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OTHOIIeHHne O6oJbIe 1, n3 1 BeruMTaeTCs BeMunHa, oOpaTHas eMy). Kak m pa3HOCTb TOCTOBEPHOCTH, 9TOT METO/
YUMTHIBAET HEPABHOMEPHOCTH PACIpE/IesIeHUsI. DTO OCOOCHHO MOJIE3HO MPHU MOKMCKE NPABUII, IPEICKA3BIBAIOLINX
penxue coobiTus. Hanpumep, mpeanosioxkum, 4TO €CTh peIkoe 3a00JIeBaHUe, KOTOPOE MPOSIBIIAETCS TOJIbKO Y 1%
nanueHToB. [1paBuiio, KOTOpoe MO3BOJISET MPeACKa3aTh 3To 3aboseBanne B 10% ciryuaes, naet 0oJbIoe
MPEUMYIIIECTBO IO CPABHEHUIO CO CIIYYaifHBIM YraJblBaHUEM, XOTs B a0COIFOTHOM ncuucyieHnu 10%-Hast
BEPOSITHOCTD HE KAXKETCSI BIICUATIISIFOIICH. 3aqaliTe HUKHIOIO TPAHUILY TIOKA3aTelIsl OIICHKU paBHOU pPa3HUIIE, IS
KOTOPO# JIOJDKHBI BBIIOJIHSITHCS IPABUIIA.

* Pasnoctb napopmanmu. (Ipyroe Ha3BaHue - OTIMYHE HH(POPMAILHNHN OT ANPHOPHOIL.) DTOT NOKA3aTeJIb OCHOBAH HA
noxasaTesie npuodpeTennoil nagopmanuu. Eci BeposiTHOCTb ONPeAESICHHOT O HCX0/Ia pacCMaTPUBAETCs Kak
JIOTHYecKoe 3HayeHue (0HuT), To nprodpeTeHHass HHYOPMALHUS - ITO JIOJIS ITOr0 OUTA, IO AAFOIIASICS
OTIpE/ICTICHUIO HA OCHOBE aHTEeIeHTOB. Pa3HOCTh MH(DOPMAIINH - 3TO pa3IMIre MKy IPUOOPETCHHO
rHpOpPMAIHEH C yIeTOM aHTEIeICHTOB 1 NPHOOPETEHHON HH(OPMALIUEH C YYeTOM TOJIBKO allPpHOPHOM
JIOBEPUTEIILHON BEPOSITHOCTH MCXoAa. BasxkHast 0COGEHHOCTH 3TOTO METO/IA - YYET MOIEPKKH, TO €CTh IPaBUJa,
KacaroImecs OOJIBIIEro KOJIMYeCTBA 3aICeil, OJTyIaroT MPEIIOYTeHUE JIS JAHHOTO YPOBHS JOBEPUTEILHOM
BEPOSITHOCTHU. 3aJaifTe HIDKHIOIO TPAHMUITY TIOKa3aTesIs ONEHKH PaBHON Pa3HOCTH MHPOPMAINH, ISt KOTOPO
JIOJDKHBI BBITIOJIHATHCS MPABUIIA.

Ilpumeuanue: TTOCKOIBKY MACIITA0 TSI TOTO TTOKA3ATEIIS ONPEIEIIAETCS] HECKOJIbKO MeHee MHTYUTHBHO, YeM
JIPYTHe MacIITa0Bbl, ATl OJIyYSHHUS YIOBICTBOPUTEIIHLHOTO HA0Opa MPaBUJI BAM, BOBMOXKHO, TPHIETCS
MTOAKCIIEPUMEHTUPOBATD C PA3JIMYHBIMU BEPXHUMHU U HIDKHUMY T'PAHUTIAMU.

*  Hopmaau3oBanublii Xu-kBajapar. ([pyroe Ha3BaHUe - HOPMAJTH30BAHHBIN MOKA3aTe/Ib XH-KBAApaT.) DTO
CTATHCTUYECKUI TIOKA3aTeIb CBSA3H MEX/IY MPE/IIIeCTBYIOIINMI COOBITHSIMHE U UX MocieAcTBUsIME. [TokazaTenb
HOPMaJIN30BaH 1 npuHUMaeT 3HaueHus oT 0 1o 1. OH eme B 00JIbINei CTENEHN 3aBUCHT OT HOIICPKKH, €M
moKasaTesb HHPOPMAMOHHOM pa3HOCTH. 3aJaiiTe HIDKHIOO TPAHUITY TIOKA3aTeJIsl OLIEHKN PABHON Pa3HOCTH
uH(pOpMAIHH, I KOTOPOH TOJDKHBI BBINOJIHATHCS PABHIIA.

HpuMettaHue: Kakus ClIy4yac I/IH(bOpMaI.II/IOHHOI‘/‘I Pa3HOCTH, maciTab JJIA 3TOTO IMoKa3aTeJisd ONIPCACIISACTCS
HCECKOJIbKO MCHCC MHTYUTHUBHO, YEM JPYTIHUC MaCH_ITa6bI, IIO3TOMY IJIS MOJIYYCHUA YAOBJIETBOPUTCIILHOI' O Ha60pa
IIpaBUJI BaM, BO3MOXHO, IPUACTCA IMMOSKCIEPUMEHTUPOBATEH C pa3JIMYHBIMU BEPXHUMU U HUXXKHUMHU I'PAHULIAMMU.

Paspermts npaBnia 6e3 anTeneIeHToB. BoiOepuTe 3Ty ONINIO, YTOOB! pa3pelliuTh IpaBujla, KOTOPbIE BKJIFOYAIOT
TOJILKO KOHCEKBEHT (3JIEMEHT MJIM HAOOPp 3JIEMEHTOB). DTO MOJIE3HO, KOTJIA BAM HYXKHO ONpPEAE/IUThH 0011I1e
9JIEMEHTHI MJI HAOOPBI 2sieMenToB. Hanpumep, cannedveg - 3To paBuIIo OJJHOTO 3JIeMEHTa 0e3 aHTele/IeHTa,
yKa3bIBAIOIIIee YTO MOKYIKA cannedveg 4acTO BCTPEYAETCS B JTAHHBIX. B HEKOTOPBIX CJIydasix BbI 3aXOTHTE BKJIFOUYNTH
TakMe MpaBuJiIa MpocTo s nHpopMalmm o HanboJiee JOCTOBEPHBIX Npeacka3anusx. [To yMoyannio sTa onnus
OTKJIFOUeHa. [10 T0OroBOpeHHOCTH NMOAIepKKA aHTENEACHTOB IS IpaBuJil Oe3 aHTeneeHToB coctasiseT 100%, a
MOJIEPKKA MPABUJI COBNAZAET C JIOBEPUTEIIHLHOI BEPOSITHOCTHIO.

Y3en CARMA

s oOHapyXeHns IpaBuJI CBA3BIBAHNS B JaHHBIX y3eJ CARMA ncnosp3yeT anroputm oOHApPYyKEHUS IPABHII
cBsa3bpIBaHMs. [IpaBuia CBSI3bIBAaHUS - 3TO ONEPATOPHI CIEAYIOIEro BUAA:

if awTeyeneHTH then KoHcekBeHTH

Hanpumep, ecii mokynaTtesib B HHTEpHET-Mara3uHe IpruoopeTaeT KapTy OSCIIpOBOIHOM CBA3H U BHICOKOKJIACCHBIH
6ecpoBOTHON MapUIPYTU3ATOP, OH CKOPEE BCEro KYIUT U OECIPOBOTHON My3bIKAJIbHBIN CEpBEP, €CIIH ero
npeagoxat. Moaens CARMA u3BiiexaeT U3 JaHHBIX HAOOP MpaBUJI, He TPeOys, YUTOOBI BbI 3a1aBAJIM BXOHBIC UJII
BBIXOJHBIE MOJISI. DTO 0O3HAYAET, YTO CTEHEPUPOBAHHBIE IPABUIIA MOTYT UCIOJIL30BAThCA AJIsl 00JIee MUPOKOTo
Habopa MpUKJIaIHBIX IporpamMM. Hampumep, MOKXHO HUCIIOJIb30BATh CTCHEPHUPOBAHHBIC ITHM Y3JIOM MIpaBUia, YTOOBI
HAWTH CIUCOK MPOIYKTOB MITN YCIIYT (AHTEIEICHTOB), KOHCEKBEHT KOTOPBIX - 3TO TOBap, KOTOPHI BBl XOTUTE
MPOABUTATH B 3TOM JieTHeM ce3oHe. Mcnmomb3yst IBM SPSS Modeler, BbI MoeTe onpee/IuTh, KaKue KJIMEHThI
MIPHOOPENN TOBAPBI-AHTEIEACHTHI I HOCTPOUTH MapKETHHT OBYIO KOMIIAHUIO JIJISl IPOABIDKCHAS
TOBapPa-KOHCEKBEHTA.

Tpe6oBauns. B otmune ot y3ya Anpuopu, y3eq CARMA He Tpebyet Bxogusix noseit umm nosueit Haznauenus. 310
HEOThEeMJIEMAs YaCTh CIocoba paboThl aJIropuT™Ma, KOTOpast IKBUBAJICHTHA IIOCTPOCHUIO MOJIeJ N ANIPHOPH, KOT/1a
JUTsL Beex noJieid 3agano 3Havyenne Oo6a. [Tpumensist GUIbTPhbI K MOZEJIH OCJIE €€ HOCTPOCHNUS, MOXXHO OI'PAHUYUTH
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3JIEMEHTBI, KOTOPbIE OyIyT MEePEUNCIIATHCS TOJIBKO KaK aHTEIEAEHThI MM KOHCEKBeHThI. Hanpumep, MOXHO
UCIIOJIH30BATH Opay3ep MOJEIH, YTOOBI HAUTH CHICOK MPOAYKTOB MJIM YCIIYT (AaHTEEACHTOB), KOHCEKBEHT KOTOPBIX
- 3TO TOBAp, KOTOPBIH Bbl XOTUTE IPOABUTATH B 3TOM JIETHEM CE30HE.

Uto6s! co3nats Habop mpaBuil CARMA, reobxoauMo 3aaaTh noJjie ID 1 01HO MM HECKOJIbKO MOJIel COAEePKUMOTO.
V noust ID mosxeT OBITH JIr00asi poJib WM YpoBeHb U3Mepenust. [1oiis ¢ poibto Her urHopupyrotces. 1o
BBITIOJTHCHU S Y3J1a THITHI OJICH TOJDKHBI OBITH MMOJTHOCTHEO Olpe/iesieHbl. Kak 1 Ha y371e Aupropu, JaHHBIC MOTYT
OBITH B TAOJIMYHOM MJIM B TPAH3aKIMOHHOM (hopmate. JIOMOTHUTETIHHYI0 HHPOPMAIIIIO CMOTPHTE B pa3iese
|“CpaBHeHI/Ie TaOJIMYHBIX W TPAH3AKIIMOHHBIX TAHHBIX Ha CTP. 246I

JocrounctBa. Y3ea1 CARMA ocHOBBIBaeTCs Ha aJiropuT™e npasui cBs3biBannss CARMA. B oTimume ot y31a
Arnpuopu, yzea1 CARMA npenyiaraet napameTpsl COOPKH JIs TOJACPKKH MPaBuJI (OAepKKa OTHOCUTCS U K
AHTeIE/IHTaM, 1 K KOHCEKBEHTaM), a He TOJIbKO UId noaepxkku anteneneHToB. CARMA pomyckaeT Takxke
IIpaBHJIa C HECKOJILKUMU KOHCekBeHTamu. Kaxk u juis y3iia Anpuopu, crenepupoBansbie y3iioM CARMA mojenm
MOXHO BCTABUTh B NOTOK JTAHHBIX JUISl CO3aHMs TIpe/icka3anuii. JlonoJHUTEIbHYIO HHPOPMALIMIO CMOTPHTE B

x99

paznaene |“Cnen1<1/1 MOJIeJIeit” Ha CTp. 37I

Onuum nonen yana CARMA

ITepen BemosHeHneM y31a CARMA Heob6xommMo 3aaaTh BXOHBIE o Ha BKJIaake [Toms y3ma CARMA. Ha
0OJIBIIMHCTBE y3JI0B MOACIIMPOBAHNS ONIUH BKJIaAKu [Toms omuHakoBsel, HO y3eq CARMA comepXuT u HEKOTOPBIE
YHUKaJIbHBIE oniuy. Bece 3T onuuu o06CyxIaroTcs aasee.

Hcnoan3oBaTh napamMeTpsl y3J1a Tun. Ota Oonnus YKa3bIBA€T y3J1y, UTO CJIIEAYCT UCIIOJIb30BaTh I/IH(bOpMaIlI/IIO (6]
IOJIAX U3 y3J1a TI/IH, PAaCIOJIOKCHHOT O BBIIIIC. 910 3a4aHO IO YMOJIYaHHIO.

Hcnonb30BaTh N0/1b30BaTEe/ILCKIE NApaMeTPbl. DTa OIS YKa3bIBAET Y31y, YTO CJIeIyeT UCIOJIb30BaTh
MHPOPMAIUIO O TOJISIX, 38/TAHHYIO 3]1eCh, 4 HE Ty, UTO 3aJIaHa Ha PACIOJIOKEHHBIX BbIle y3ax Twur. [Tocie Beibopa
9TOH OMIIUM 3aJalTe TMOJIsI HUXKE B COOTBETCTBUU C TEM, B KAKOM (OpMATE YUTAIOTCS TAHHBIE, B TPAH3AKIIMOHHOM
WIA B TAOJIMIHOM.

Hcnonb30BaTh TPAH3aKIMOHHBIH (opMaT. DTa ONIMS U3MEHSET YIPABJISIOLIUE 2JIEMEHTHI OJIEH Ha OCTaJIbHON
YaCcTH AWAJIOTOBOTO OKHA B 3aBUCHMOCTH OT (popMaTa JaHHbBIX - TPAH3aKIUOHHOTO WK TabmyHoro. Ecim BbI
HCIIOJIb3YyeTe HECKOJIBKO MOJIeH ¢ TPAH3aKIIMOHHBIMY TaHHBIMU, IPEAIIOJIATACTC s, YTO 3a/IaHHbIC B ITHX MOJISIX
9JIEMEHTHI TS KOHKPETHOH 3aMiCy IpUHAIJIeKAT OTHOM TpaH3aKIUN C €IUHONH OTMETKO BpeMeHH.
JIOTIOTHATETLHYIO HH(POPMAIIIIO CMOTpHTE B pasese|‘CpaBHenne Ta6IMYHBIX M TPAH3aKIIMOHHKIX JAHHLIX HA|

Tabauunble JaHHbBIE

Ecmu onmust Ucnob3oBaTh TpaH3aKlIﬂ0HHbIﬁ (l)OpMaT HC BI)I6paHa, BBIBOJATCS CJICAYIOIIUC IMOJIA.

* Tloas BBoga. BerOepuTe 0THO MITM HECKOJIBKO BXOTHBIX MOJIEH. DTO aHAJIOTHYHO 3aJaHUIO [T HOJIS POJIH
Bxoanoe na y3ne Tu.

* TloaMHO:kecTBA. DTO TOJIE TO3BOJIAET MO3BOJISIET 3a4aTh MOJIE, C TOMOIIBI0 KOTOPOTO AaHHBIE OYIyT
pa3aesAThCs Ha OTACIbHBIC BEHIOOPKH TSI 9TANIOB O0YIEHHS, UCTILITAHUS W IPOBEPKH NP TOCTPOCHAN MOJICIIH.
CrenepnpoBaB MOJEJIb IIPU IIOMOIIHN OHOW BEIOOPKHU M UCTIBITAB €€ IPU IIOMOIIH IPYTOif, MOXHO TOJIYINTh
HaJIeXKHBII TTOKa3aTeIb KaueCcTBa 000O0IIEHUS MO Ha OoJiee KpyNHbIe HAOOPHI TAHHBIX, TOJOOHBIE TEKYIITUM.
Eciu npu nomon y35108 Tun mm Pasaesn O6b111 onpeesieHo HeCKOJIbKO MoJIel pa3/iesios, Ha BkIagke [1oss Ha
KaXJIOM y3JI€ MOJEJIMPOBAHMUS, T /1€ UCHOJIb3YEeTCS pa3esIeHNe, JOJDKHO ObITh BEIOPAHO OJTHO MOJIE Pa3/esa.
(Ecnu nmpencTaBiieH TOJIBKO OAMH Pa3fiesl, OH OYJeT UCNOJIb30BAThCS aBTOMATUYECKU IPU BCSIKOM BKJIIOUCHUU
pasnenenus.) Kpome Toro, yurure, 4To [JIs1 IPUMEHEHMs BLIOPAHHOTO pa3jelia B aHAJI3e Ha BKJIAJIKe
[TapameTpsl MoIe I IS y3J1a TOJDKHO OBITH TAKXKe BKJIFOUCHO pasjelicHue. (BhIkiroueHne 3To onnuuu aeiaet
BO3MOXKHBIM OTKJTFOUCHUE pa3/elicHus Oe3 M3MEHCHNU s 3HAUCHUI mapaMeTpOB IOJICH. )

TpaH3aKHI/IOHHHe JTaHHBIC
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Eciin BoiOpana onnust Mcnosb3oBaTh TPaH3aKIMOHHDII GopMAaT, BEIBOJISITCS CIICAYIOLIHE TOJIS.

e ID. [ TpaH3aKIMOHHBIX JaHHBIX BBIOEpHUTE U3 crucka mosie ID. 3uavenus B moJie ID MOTYT OBbITH YACTIOBBIMHU
WM cuMBoJImYecknMu. Kaxmoe yHUKaIbHOE 3HAUEHIE B 3TOM I0JIe JOJDKHO 0003HAYATh KOHKPETHBIA O0BEKT
anaymm3a. Hanmpumep, B mpukitamgHoit mporpamme Kopsmaa mokymok kax st ID MoxeT mpeacTaBisTh OTHOTO
nokymatess. B mpukiamaoit mporpammMe Anamms Web-xypHasa Kaxabiii [D MoxeT mpecTaBisaTh OTACIbHBIN
kommbroTep (o [P-agpecy) mim oHOTO MOJIB30BATENS (IO PETUCTPALMOHHBIM JaHHBIM).

* TlocaenoBartenabnbie ID. (Tobko ai1s y3i08 Anpuopu 1 CARMA) Ecim Bam 1aHHbBIE TPeABAPUTEILHO
OTCOPTHPOBAHBI, TAK UTO BCE 3AMICH C OWHAKOBLIM D crpynmupoBaHEl COBMECTHO B IIOTOKE TAHHBIX, BHIOCPUTE
9Ty OMIHUIO JJIs1 YCKOpeHHs 00padboTku. Ecim Bamm naHHbIe MpeABAPUTEILHO HE OTCOPTUPOBAHBI (UITH BB B 9TOM
HE YBEPEHBI), OCTABLTE ATy ONIIMIO BBHIKJIFOUEHHOM, U y3€JI OTCOPTUPYET JIAHHBIE aBTOMATHYECKH.

Hpu/wettaHue: Ecmm JaHHBIC HC OTCOPTUPOBAHBI, HO BLI6I/Ipa€TCH 9Ta OoNus, MOXHO IIOJIYYUTh HCJOIMYCTUMBIC
PE3yJIbTAThI AJI Bale MOJIeJIu.

* Copep:xanne. 3a1aiiTe MoJie UM MOJISI COAEPIKUMOTO JJIs1 MOJIESIU. DTU MOJISI COJIEPKAT HYKHBIE 2JIEMEHTBI IPU
MOJICJIMPOBAHUY CBSI3bIBaHMsI. MOXHO 3a/1aTh HECKOJIBKO MOJIel (y1aros (ecim JaHHBIC B TAOJMYHOM (opmate)
W OJTHO HOMUHAJILHOE TI0JIe (€CITN JaHHBIC B TPaH3aKIHOHHOM (popmarte).

Onuun moneneun yana CARMA

Nms moaenn MOXHO CreHepHPOBATH UM MOJIEJIM ABTOMATHYECKH HA OCHOBE MOJIs Ha3HaueHHs uitu noJtst ID (smbo
TUIA MOJIEJIU B CJTy4ae, eCJIM HUKaKOe U3 3TUX M0JIel He 3a/1aH0) MO0 3a/1aTh N0JIb30BATEILCKOE UM

Munumanbhast noaaepxka npasuia (%). Bel Moxere 3aaath kputepuii noaaepxkku. [loaaep:kka npaBui OTHOCUTCS
k TeM ID B 00y4aromyx JaHHBIX, KOTOPBIE COJEPXKAT MOJIHOE paBmwio. (O6paTuTe BHUMAHKE HA TO, YTO 3TO
OTIpe/IeIICHNE TOIICPKKU OTIMIACTCS OT MOJACPKKH aHTEIEICHTOB, UCTIOJIh3yeMoii Ha y3s1ax Anpuopu). Ecium Ber
XOTHTE COCPETOTOYNTECS Ha 0oJIee OOIIMX MpaBUiIaX, YBEJINYbTE 3HAYCHUE ITOTO ITapaMeTpa.

MunnMasbHas 10cToBepHOCTb npaBuiaa (%). 11 yaepkanns OTAIbHBIX MPABAJI B HA0Ope MPaBUI MOXKHO 3a1aTh
KpUTepuil JOCTOBEPHOCTU. J0CTOBEPHOCTh YKA3bIBAET IPOLUEHTHYIO 4010 ID, 111 KOTOPBIX CAesIaHbl IPABUJIbHbIE
npezacka3zanng (cpenn Beex 1D, 17151 KOTOPBIX AeNIar0TCs MPpeACKa3aHus ¢ UCHOJIb30BAaHIUEM TaHHOTO npasmiia). OHa
BBIYUCJIACTCS HA OCHOBE o6yqa}ou11/1x JAaHHBIX KaK OTHOIIICHUE YuClia ID, IJIA KOTOPBIX HaﬁﬂeHO IMOJIHOC MMPaBUJIo, K
yuciy ID, U1 KOTOPBIX HalineHbl anTeneneHThl. [IpaBuia, y KOTOPBIX JOCTOBEPHOCTb HUXKE 3a/1aBAEMOi
KputepueM, oTOpacbiBatoTcs. Eciii Bl oJTyyaeTe He MHTEPECYIOIIE BAC UJIM MHOTOYUCIIEHHbIE TPABUIIA,
OTPOOYITEe YBEJIMYUTE 3TOT apaMeTp. Ecii BBl MOJTydaeTe CIMIIKOM MaJIO MPABUIL, TOMPOOYHTE YMEHBIIUTD 3TOT
mapamerp.

IIpumeuanue: Ecim HeoOX0aMMO, MOKHO BBIJICIATH 3aJaHHOE 3HAYCHNE U BBECTH BMECTO HETo cBoe. MmeiiTe B
BUY, YTO €CJIM BBI 3aaUTe 3HAUCHNE TOCTOBEPHOCTH MeHbIIe 1,0, KpoMe TOMOTHUTEILHOTO PacXo/1a CBOOOIHOM
HaMSsITH, MOXET OOHAPYKUTHCS, YTO JIJIsl IOCTPOCHUS TPaBUIa TPeOyeTCsl OYeHb MHOTO BPEMEHH.

MakcnmabHblii pa3Mep npaBuiia. B mpaBuJie BbI MOXETE 3a1aTh MaKCUMaJILHOE YUCIIO OTAEILHLIX HAB0pOB
3/1EMEHTOB (B MPOTHBOIOJIOXKHOCTE IPOCTO 3r1eMeHTaM). Ecim nHTepecyroIye Bac mpaBujia OTHOCUTEIIEHO
KOPOTKHUE, MOXHO YMEHBIIUTE 3TOT apaMeTp, YTOOBI YCKOPHUTH MOCTPOCHHE Habopa MpaBHIL.

IMpumeuanue: VY3en noctpoenus moaesm CARMA HrHOpHUpYET MyCThIe 3aIHUCH TPU TOCTPOSHUHN MOJICIIH, €CJIA THT
oJIs - yIar, a y3eJI MOCTPOCHUS MOIe ATIPHOPH BKJIFOYAET MyCTHhIe 3anucH. [1ycThIe 3amicn - 3TO 3aIicH, TAe Bce
I10JIsI, UCTIOJIb3YeMbIe B IOCTPOSHUH MOJIEIIH, COAEPKAT 3HaueHue false.

HdononHutenbHbie onuuu yana CARMA

[Tonw3oBartessiM, TOIPOOHO 3HAKOMBIM ¢ paboToit y3ia CARMA, cienyroiue 10N0JTHUTEIbHbIE ONIIUYA TOMOTYT
TOYHEE HACTPOUTH MPOIIECC MOCTPOCHUs MoAesel. JIJ1s JocTyna K ONLUSIM dKCIepTa Ha BKJIaAke [JOonoIHUTEIbHO
3adaitTe 11 pexknMa 3HaueHe Pacimpennsiii.
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HckiiounTh NpaBHjIa ¢ HECKOJIBKHIMH KOHCEKBEHTaMH. BrIOepuTe ONINIO HNCKITIOYCHNUST KOHCEKBEHTOB C ABYMS
CJIEICTBUSIMU, TO €CTh KOHCEKBEHTOB, COIEPIX AIIUX ABa djleMeHTa. Hanpumep, npaBusio xneb & cop & poba ->
BMHO&PPYKTH COACPKUT KOHCEKBEHT C IBYMSI CJIEJCTBUSIMU BUHO&DPYKTH. [To ymMoIuaHUIO Takue mpaBuia
BKJIFOYAFOTCSL.

3aaTh 3HaUeHne yceuenns. /{711 5KOHOMUU NMaMsITH McnoJib3yeMblit aroputM CARMA npu 06pabdoTke
MIePUOAMICCKH yaasieT (0TceKaeT) peaKie HaOOphl TaHHBIX U3 CBOCTO CIMCKA MOTCHINAILHBIX HAOOPOB TaHHBIX.
BriOepuTe 3Ty ONIuEO 151 HACTPOIKY YaCTOTHI YCEUEHUSI, KOTOpast OYAeT ONpeAeIaThCs 3aJaBaeMbIM BaMHA
3HaYeHHEeM. BBenTe MeHbIIee 3HAYCHUE JJIS1 CHIDKEHIS TPeOOBAHMIA aITOpUTMA K MAMSTH (XOTS MOTEHIHAILHO 3TO
YBEJIMYUBAET HY)KHOE BpeMsl O0yUeHHU s ), MJIM OOJIbIliee 3HAUCHUE [T YCKOPEHUsT 00y4eHus (HO MOTEHIMATILHO 3TO
HOBBICHT TPEOOBAHUS aJITOPUTMA K 00beMy MaMsATH). 3HaYeHHe 0 yMordaHuo - 500.

U3menenne noaaep:kku. Beibepute 3Ty OMIUIO 715 MOBBIIICHNS 3()(EKTUBHOCTH IyTEM HCKJTFOUCHUST HEYACThIX
HAaOOPOB JJAHHBIX, KOTOPbIE MOTYT IOKA3aThCsl YACTBIMU ITPU HEPABHOMEPHOM BKJIFOYEHUU. DTO TOCTUTAETCS
3aIyCKOM aJITOpUTMAa ¢ 60Jiee BLICOKMM YPOBHEM MOACPIKKH U MOCIIEAYIOIIMM ITOHMKEHUEM €ro JI0 YPOBHS,
3aJIAaHHOTO Ha BKJIaJike Mojiesib. BBemuTe 3HaueHue 151 mapamerpa Ilpeanoaraemoe 4icio TpaH3aKmuii, YTOOBI
3aJ1aTh, KaK OBICTPO JTOJDKEH MOHMKATHCS YPOBEHD MOICPIKKH.

Pa3peumth npaBuia 6e3 anrene eHToB. BbiOepuTe 3Ty OMIMIO, Y4TOOBI pa3pelInTh NPABUIIA, KOTOPBIE BKIIOYAIOT
TOJIbKO KOHCEKBEHT (3JIEMEHT MJIM HAOOp 3JIEMEHTOB). DTO MOJIE3HO, KOT/JIa BaM HY)KHO ONpPEIe/IUThH 00IIne
9JIEMEHTBI MJI HAOOPBI 2JieMeHTOB. Hanpumep, cannedveg - 3To paBUIo OJJHOTO 3JIeMEHTa 0e3 aHTele/IeHTa,
yKa3bIBAOIIEE YTO MOKYIKA cannedveg 1aCTO BCTPEYACTCS B JAaHHBIX. B HEKOTOPBIX CJIy4yasik BbI 3aXOTHTE BKJIFOUYUTH
Takue MpaBuia IPOCTO I HHpOpMAIMK 0 HanboJiee TOCTOBEPHBIX Mpeackazanusx. [1o ymoIyaHUIO 3Ta OIHs
BBIKJTFOUYCHA.

Cnenku moaenen npasun ceA3biBaHNA

Crenku MoaeJien IpaBUJI OPEACTABJIAIOT IIPpaBUJIA, O6Hapy)KeHHLIC OJHUM U3 CJICAYFOIIUX Y3JIOB MOJACIIMPOBAHUA
IIpaBUJI CBA3bIBAHUSA:

* AUpuOpHBI aHAN3
* CARMA

Crienku MOACJIU COACPKAT I/IH(i)OpMaHI/IIO O ODpaBuJjiax, U3BJICUCHHBIX U3 JAHHBIX IIPU MOCTPOCHUU MO/JICIIN.

HpnMeanne: Ecm JaHHBIC TpaHSaKL{I/Iﬁ HE OTCOPTUPOBATH IO ID, CKOPHHI' CJICIIKOB Moiesei IIpaBUJI CBA3bIBAHUS
MOXKCT OKa3aTbCA HENPABUJIbHBIM.

ITpocMmoTp pe3ysibTaToB

MOKHO IPOCMOTPETH PABUJIA, CTEHEPUPOBAHHBIE MoiessiME cBsi3biBaHus (Apriori 1 CARMA) u monensimu
OCJIEJ0BATEILHOCTEN C IOMOILBIO BKJIaJAKU MoJieJb B 1uajgoropoM okHe. [Ipu npocMoTpe ciierika MOesM Bbl
MOXETe BBIBECTH MH(DOPMAIHMIO O IPaBUIIaX U UCIOJIb30BATH BO3MOXKHOCTH ISl (PUITbTPALINT U COPTUPOBKH
pe3yJIbTaTOB Mepe]l TeM, KaK TeHEpUPOBATH HOBBIE Y3JIbl MJIM OLEHUBATH MO/JIEIb.

CKOpHHT MO/JIeJIN

MosxHO 700aBJIATH B OTOK CJIENKM YTOYHEHHBIX Mojienieit (Apriori, CARMA, nociemoBaTeIbHON MOJIEIH) 1
UCI0JIb30BATh UX JUISL OLICHKU. JIOTMOIHUTEIbHYIO HHDOPMAIIMIO CMOTPUTE B pa3/iesie f‘I/IcnoanBaHHe CJ'Iel'IKOBl
|M0):[ene171 B IOTOKax” Ha CTP. 48I Criennku MoJieJieid, UCIOIb3yeMBble [JIsl CKOPUHIA, BKJIFOUAIOT B Ce0s1
JOIMOJIHUTCJIbHYIO BKJIAJKY HaCTpOﬁKH B COOTBCTCTBYROIIIUX JUAJIOIOBbLIX OKHAX. ﬂOHOJ’IHl/lTeﬂbHy}O I/IHd)OpMaHI/II-O
CMOTpHUTE B pa3uene|“HapaMepr1 CIIETIKOB MOJIeJIel MPaBUJI CBSA3BIBAHUS HA CTP. 256I

CJienok HeyTOYHEHHON MOJIEIM B CBOEM MCXOJTHOM (popMaTe He MOXKET MCIOJIb30BAThCS JAJIs1 CKOpHHTa. BMecTo
9TOr0 MOYHO CT€HEPUPOBATH HAOOP MPABUJI H YK€ €0 MUCIOJIb30BaTh JJIs1 CKOPHHTA. JJONOJIHATEIbHYIO
uH(pOopMaIuro cMoTpuTe B pasjesie | T eHepupoBaHue HAOOpaA MPaBUJI U3 CJICIKA MOJIEJIM CBSA3bIBAHUS Ha CTP. 257|
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I'Io.npoéHocm CNnenKkoB mogenen npasun ceA3biBaHNA

Ha Bxiagxe Mojess ciienka MO/IeJ I IPaBIJI CBA3BIBAHNS HAXOIUTCS TAOJMIA C IPABUIAMU, N3BJICICHHBIMH
anroputMoMm. Kaxaas cTpoka TaGJIuIbI peICTaBIIsSIeT OAHO NpaBuiio. [1epBolit cTober COAepKUT KOHCEKBEHTHI
(yacTh npaBmiIa CO CIEACTBUEM), & CIEAYIOLINI CTOJIOCI COAEPKUT AHTEIEACHTHI (YaCTh IIPABUJIA C YCIIOBHUEM).
[Tocnenyrommue cTOJIONBI coslepkaT HHPOPMALUIO O NPaBUJle, HAIPUMED, ITOKA3aTeJb JOCTOBEPHOCTH, OICPKKA 1
pocr.

HpaBI/IJ'Ia CBA3BIBAHUSA Y4CTO BBIBOJATCA B (i)OpMaTe, YKa3aHHOM B cneﬂy}omeﬁ Ta6HI/II.IC.

Tabmuua 13. [Npumep npaBuna cBA3bIBaHUA

KoncexBent AnTeneaenT
NekapcTtBo = drugY flon = F
BP = HIGH

[TpaBuiio npumepa untepnperupyercs kax ecau moa = "XK", a [IC = "BBICOKAA", To aexapctéo, ckopee gcero,
oyaer drugY uim, IPYTUMHU CIOBaMU, 444 3amuceti, e mo4 = "JK", a IIC = "BPICOKAA", sexapcteo, ckopee
ecero, 6yaet drugY. C TOMOIIBIO TAHEJIM HHCTPYMEHTOB AMAJIOTOBOTO OKHA MOKHO BBIBECTH Ha IKPaH
JIOTIOJTHUTEJIbHYIO HH(DOPMAINIO, HAPUMED, O TI0Ka3aTeJie TOCTOBEPHOCTH, MOAACPKKE M IK3EMILTIPAX.

Memnio CoprupoBka. Kuonka MeHto COpTUpPOBKA Ha MAHEIN HHCTPYMEHTOB YIIPABJIIET COPTUPOBKOM MPAaBUIL.
HamnpaseHne copTUpOBKH (110 BO3PACTAHUIO MJIM YOBIBAHUIO) MOKHO U3MEHUTH C TIOMOIIIBIO KHOIKHI HAIlPaBJICHUS
COPTUPOBKH (CTPEJIKAa BBEPX MJIM BHU3).

JJ1st COpTUPOBKM MIPABUII MOXKET UCIOJIb30BATHCSL:
e JTlonnepxka

* Tlokazaresb 10BepUs

* Tlopnepxka nmpaBuia

* KoHcekBeHT

* Pocr

* Bo3MOXHOCTH BHEAPCHUA

Menio IToka3zars/CkpbiTh. MeHro [Toka3aTs/CKpbITh (KHOIKA HA MAHEIM HHCTPYMEHTOB KPUTEPUEB) YIPABJIIET
OTIHUSMHU BBHIBOJA MPABUIL.

PucyHok 46. KHonka lNokasars/CKpbiTs

JlocTymHBbI cienyrolue oniuy BbIBOIA:

e ID mpaBuaa BeiBouT ID nmpaBuia, Ha3HaAYeHHBIN TPU TOCTpOoeHUU Moaesd. D mpaBuia mo3BoJISIET ONPEIEIISTh,
KaKue MpaBujIa IPUMEHSIOTCS TS JAHHOTO MporHo3a. ID mpaBmil Taxke MO3BOJISIFOT J0OABIIATH B AaJIbHEHIIIEM
HOBYIO I/IH(I)OpMaHI/II-O O IpaBuJjiax, HAIPpUMEP, O BO3ZMOKHOCTU BHEAPCHUSA, NPOAYKTE UJIM aHTCHCACHTAX.

*  DK3eMIISAPbI BRIBOIUT MH(YOPMAIIHIO O YHCIIE YHUKATIHHBIX HACHTU(DUKATOPOB, K KOTOPBIM IIPUMEHSETCS
HPABUJIO, TO €CThb TEX, Ul KOTOPBIX AHTELEAEHThI UCTHHHBI. Hanpumep, eciim npaBuiio - Xned -> cbip, To 3anucu
B 00y4YaIOINX JAHHBIX, COJCPIKAIINX AHTEUENACHT X.1e0, Oy IyT NMEHOBATHCS IK3EMILIAPAMH.

* Tloanep:kka BLIBOIAUT IOIIEPKKY aHTEIEACHTOB, TO €CTh OJII0 TeX ID, A1 KOTOPBIX, COrJIACHO O0yYaroIIM
JIAaHHBIM, aHTele/IeHThI HICTUHHBI. Hanmpumep, ecin 50% oOy4Jaromux JaHHBIX BKJIFOYAIOT IPHOOpETEHHE XJieba,
npaBuiio Xne6 -> chip OyaeT UMETh NOAAEPKKY anTeneaenTa 50%. Ipumeuanue: TToauepxka onpeaeseTcs
37IeCh TaK XkKe, Kak DK3eMIUISIPbI, HO BRIpakeHa B MPOIIEHTAX.

* JlocTOBEpHOCTHh BBHIBOJIUT OTHOIIECHHE MOIEPKKH MpaBuja K MOIepXKKe aHTeneaeHTa. 1o 10s ID ¢ oqaum
WJIA HECKOJIbKUMH 3aJTAHHBIMH aHTEIECHTaMU, JIJTI KOTOPBIX KOHCEKBEHTHI Take NCTUHHBL. Hanmpumep, ecim B
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50% oOyuaromux JaHHBIX YHOMHUHAETCS XJieh (moaaepkKa aHTeneAeHTa), HO ToJIbKo B 20% ciryyaes
yHOMHUHAETCS XJIED U CBIP (IIOAAEPKKA IIPABHIIA), TIOKA3ATENb JOCTOBEPHOCTH ISl IpaBuiIa Xneb -> chip Oymer
pasen lopaepxka npaeuna / Moaaepxka aHTELEAEHTA TO ecTh, B AaHHOM ciyyae, 40%.

* Tloanep:kka npaBujia BoIBOAUT J0JIE0 1D, /ISl KOTOPBIX SIBJISIFOTCS HCTUHHBIMU AHTEIEACHThI, KOHCEKBEHTHI U
mpaBuio B riesioM. Hampumep, ecm B 20% 00y4YaroImx JaHHBIX YITIOMAHAIOTCS OJTHOBPEMEHHO XJIeb U ChIp,
HOZIEPKKa [IJIs IpaBuia Xneé -> cop cocraBut 20%.

* PocT BEIBOINT OTHOIICHUE JOCTOBEPHOCTH LI IPABHUIIA K allPHOPHOI BEPOSTHOCTH HAJIMYMSI KOHCEKBEHTA.
Hanpumep, ecim 10% Beex mokymaTesiel MOKyaroT XJ1ie0, To y MpaBuia, MPpeacKa3bIBAFOIIEro, HOKYIKY XJjeda ¢
20% BepoATHOCTHIO, OyaeT poct 20/10 = 2. Ecnmr apyroe npaBmiIo mpeacka3biBaeT NOKyNKy xjeba ¢ 11%
BEPOSATHOCTHIO, €T0 POCT OyAeT OJIM30K K 1, YTO O3HAYAET, YTO HAJIMYME AHTEIEICHTOB HE3HAUNTEILHO BJIMSIET HA
BEPOSTHOCTh HAJIMYUSI KOHCEKBEHTA. B 11e10M mpaBuiia ¢ pocToM, OTJIMYHBIM OT 1, OyayT nuapopmaTuBHee
MIpaBUJI C POCTOM, OJIM3KUM K 1.

*  B03MOKHOCTBH BHEJIPEHHSI - 5TO MTPOIIEHT OOyYAFOIINX JAaHHBIX, YOBJIETBOPSIONINX YCIOBUSIM aHTEIE/IeHTa, HO He
YAOBJIETBOPSIONINX KOHCEKBEHTY. B TepMHHAX MOKYIKK TOBapa 3TO MO CYIIECTBY O3HAYAET, KAKOU MPOIICHT ITyJ1a
HOKymaTeJseit nMeeT (WIIH MPHOoOpesT) aHTELeIeHTHI, HO eIlle He MpruoOpes KoHcekBeHT. CTtaTucTtuka Bo3mMoxxHOCTE
BHeApenus onpexaensercs kak ((Yncno 3anucelt ¢ noppepxkod aHTeueneHTa - Yucrno 3anucei ¢
nopaepxkoi npasuna) / Yucno 3anuceit) * 100, rae Ioagepycka anteyeqenta O3HAYAET YUCIIO 3ANUCEH, IS
KOTOPBIX BEPHBI aHTEIEACHTHI, a [loagepocka npasu.ia 03HAYACT YUCIIO 3AIMUCEH, 17151 KOTOPBIX BEPHBI U
AHTENECHTDI, 1 KOHCEKBECHT.

Knonka ®uabtp. Kaonka OuibTp (3HAYOK C BOPOHKOI) B MEHIO PACKPBIBAET HIDKHIOIO YaCTh AMAJIOTOBOTO OKHA,
MTOKA3bIBAS TTAHEJb, T/Ie BEIBOISATCS aKTUBHBIE (QHIILTPHI MPaBUil. PUIHTPHI UCIIOIB3YIOTCS, YTOOBI CYy3UTh HAOOD
MIpaBUJI, HOKA3aHHBIX HA BKJIagke Moemnm.

PucyHok 47. KHornka ®uibTp

Yrto06sl co31aTh (QUIILTP, MICIKHATE 110 3HAYKy PUIbTp clpaBa OT pacKpbITO# naHesm. OTKPOETCs OTAEIbLHOE
JIHAJIOTOBOE OKHO, B KOTOPOM MOYKHO 3aaTh OTPAHUYCHHUSI [IJIs1 BBIBOIA IPABIIL 3aMETHM, 9TO KHONKa PuibTp
4aCTO UCIOJIb3YETCSI B COYCTAHUM C MCHIO | eHepHpOBaTh, YTOOBI CHAYaJIa (PUIBTPOBATH MPABUIIA U 3aTEM
TCHEPUPOBATH MOJIEJIb, COACPXKAIIYIO ITOT MOAHAOOP MpaBuil. JOMOJHUTEIBHYIO HHOOPMAIIMIO CMOTPUTE B
pasznene {3aganne GpuabTpoB s npaBur’ Ha cTp. 255| Hike.

Knonka Haiitn npasuiio. Knonka Haiftu mpasuio (3Ha4ok ¢ OMHOKJIEM) O3BOJISIET UCKATh IIpaBUila, OKa3aHHbIE
Juis 3aaansoro ID npasuia. B cmexxHOM moJie BBIBOAA YKa3aHO KOJIMYECTBO MPABUJI, BEIBEICHHBIX B JAHHBII
MOMEHT Ha 3KpaH, u3 oOIIero yucia JOCTyNHbIX npaBuil. ID nmpaBui Ha3HAYAIOTCS MOJEIIBIO B TOPSIIKE
OoOHApYXEHMS MPaBUJI U JOOABIIIIOTCS K JAHHBIM BO BPEMsI CKOPHHTA.

PucyHok 48. KHonka Havitu npasusio

UTto6b! M3MEHUTH Nopsaok ID npasmt:

1. M3amenuts nopsinok ID mpaBuit MmoxHO B pasjaesie IBM SPSS Modeler, npeaBaputeIbHO OTCOPTUPOBAB TAOJIUILY
BBIBOJAa MPABUJI B COOTBETCTBUM C HY>KHBIM IMOKA3aTEJIEM, HAIPUMEDP, JOCTOBEPHOCTHIO UJIM POCTOM.

3aTeM ¢ TOMOIIBIO OMINIA U3 MeH!o [ 'eHeprpoBaTh co3aaiiTe OTHUIHLTPOBAHHYIO MOIETh.

B nuanorosom oxkue OThuIbTpoBaHHAsI MOIEIb BhiOepuTe [lepeHyMepoBaTh NpaBmiia Mocjie10BaTebHO,
HAYMHASA € ¥ 3a/1aiiTe HaYaJIbHBI HOMEp MpaBuJa.

JlonoTHATebHY0 HHpOpPMAIIIo cMOTpHTE B pasele| [enepuposanne dhuibTpoBanHOl Mogesm” Ha cTp. 258
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3anaHue ouUnNbLTPOB ANA Npasun

ITo ymoyaHUIO aaropuTMBI MpaBul, Takue kak Anpuopu, CARMA 1 aropuTMBbI OCJIEI0BATETLHOCTH, MOTYT
TEHepUPOBATH OOJILIIIOE YHCIIO MPABUII, KOTOPBIMU TPYIHO ONEPUPOBATH. UTOOBI CIeIaTh MPOCMOTP PaBUJI OoJiee
SICHBIM, & UX CKOPUHT 0o0Jiee pallioHaJIbHBIM, UMEET CMBICI IPUMEHUTH MpaBujia GUIbLTPAIMH, TO3BOJISIONINE 00JIee
YCTKO NPEACTABJIATE MHTCPECYIOINNEC BAC AHTCUCACHTBI U KOHCEKBEHTHI. C IIOMOIIBIO OHHI/Iﬁ (I)I/I.]'[I)TpaLII/II/I Ha
BKJ1aike Moesib IporpaMMbl IPOCMOTPaA MPABHII MOXKHO OTKPBITh TIMAJIOTOBOE OKHO JIUISI 3aJaHusl CIeIU(pUKaImii
¢dunbTpa.

IMocaenyrommue. Boioeprute BRIIOYHTH GUALTP, YTOOBI AKTUBHPOBATD OMIMK (DHJIBTPAIIIU MPABUI HA OCHOBE
JT0OABIICHUS WJIM UCKJIFOUCHHUS 3aJaHHBIX KOHCEKBEHTOB. Brioepute Comep:kuT 1000i U3, 4TOOBI CO30aTh (GUIIBTP, B
KOTOPOM TIPaBHJIA COMIEPKAT XOTs ObI OJTMH U3 YKa3aHHBIX KOHCEKBEHTOB. [{pyroif BapuaHT - BeIOepuTe Mckmovaer,
4TOOBI CO3/IaTh PIIILTP, B KOTOPOM YKa3aHHBIE KOHCEKBEHTHI HCKITFOUEHBI. MOXHO BHIOpATh KOHCEKBEHTHI C
MTOMOIIIBIO 3HAYKA HHCTPYMEHTA BBIOODA CIpaBa OT moJis cirucka. OTKpOeTcs IMaJIOTOBOE OKHO CO CIHCKOM BCEX
KOHCEKBEHTOB B CT€HEPHUPOBAHHBIX MPABUIIAX.

HpuMeuaHue: KoncekBeHTHI MOTYT COACPKATH HECKOJILKO DJICMCHTOB. CDI/IJ'IprbI IPOBCPAT TOJIBKO, YTO KOHCEKBECHT
COACPKUT OJUH U3 YKA3aHHBIX 3JIEMCHTOB.

IIpoTuBonoo:xubie. Beidbepute BRIKOUYHTH PUIBTP, YTOOBI AKTUBUPOBATD ONMIUH (PUITETPALIUY TPABUII HA OCHOBE
JTI0OABIICHUS WJIA UCKJIFOUCHUS 3aJaHHBIX aHTEIEACHTOB. DJIEMEHTHI MOXKHO BEIOPATH C TOMOIIBIO 3HAYKA
WHCTPYMEHTA BBIOOpPA CIIpaBa OT MOJIA ciicka. OTKPOETCs TNAJIOTOBOE OKHO CO CIFICKOM BCEX aHTENEACHTOB B
CreHepUPOBAHHBIX IPABHIIIAX.

* Bribepute CoaepKuT Bee YTOOBI 331aTh (GHIIBTP KaK BKJTIOYAFOIIUH, IJIe BCe 3aJaHHbIe aHTENEACHTBI TOJIKHBI
OBITH BKJIFOYCHBI B TIPABUJIO.

* Bribepute Comep:RuT J¥000ii 3, YTOOBI CO3/1aTh (PUIILTP, B KOTOPOM IIpaBUjIa COACPKAT XOTsI ObI OJIMH U3
YKa3aHHBIX AHTELEACHTOB.

* Bri6epute Uckiarouaer, 4ToObI co31aTh (PUIBTP, HCKITIOYAIOIINIT TpaBUiIa, KOTOPBIE COAEPKAT 3aJaHHBII
AHTEIE/ICHT.

IMoka3aTean moBepusi. Beioepute Briarounts GpuiabTp, 4TOOBI aKTHBHPOBATH OMIMA (PYIIBTPAIMA IIPABIIT HA OCHOBE
YPOBHS JOCTOBEPHOCTH LI TpaBwia. HyKHBIH Tuama3oH TOCTOBEPHOCTH MOXKHO 3a4aTh IPH IIOMOIIH 3JICMCHTOB
yrnpasiiearst Mun 1 Maxke. [1pu mpocMoTpe CreHeprupOBaHHBIX MOJIEJIel TTOKa3aTellb JOCTOBEPHOCTH BBIBOTUTCS B

BHJIC IPOLEHTHOH moiu. [Ipu ckoprHTe BBIBOIA TOKA3aTeN b TOCTOBEPHOCTH BBIBOAUTCS B BUAE uucya oT 0 1o 1.

IMoanep:kka anteneaeHToB. Beioepute BriounTh GUILTP, YTOOBI AKTUBHPOBATH ONIUU (PUILTPAIIMN TPABUJI HA
OCHOBE YPOBHSI OJIJICPKKU aHTELEACHTOB s paBuia. [loaaepikka aHTEIEICHTOB YKa3bIBAET JOJII0 OOy4aroIuX
JIAHHBIX, COJICPIKALINX Te e aHTEEACHTHI, YTO U TeKyIllee IPaBujIo, IO AHAJIOTUH C TIOKa3aTeJieM TOMyJIIPHOCTH.
Hy>xHblit uana3oH ¢puibTpanuy MpaBul HA OCHOBE YPOBHS MOJIJICPKKH MOXHO 33/1aTh ITPH IIOMOIIIHN JIEMEHTOB
ynpasiieHust Mun u Makec.

Poct. Bribeprute BRimounTs QUIBTP, YTOOBI AKTUBHPOBATE ONIUH (YU TPALIUN IPABUII HA OCHOBE MTOKA3aTe s
pocta ig npasuia. Hpumeuanue: PuiabTpanus o pocTy AOCTYIHA TOJIbKO AJIs MOJIEJIEH CBSI3U, IOCTPOEHHBIX
mo3aHee Brimycka 8.5, mum mutst 6ojiee paHHUX MOJETIEH, CoaepKaIINX moka3aTes b pocTa. Moiesm
IOCJIENOBATEILHOCTEN HE COEPKAT 3TOU OIIINU.

Haxwmute kHonky OK, 4TOOBI MPUMEHUTD (DUITBTPBL, KOTOPBIE BKJIFOYEHBI B 3TOM JUAJIOTOBOM OKHE.

NMocTpoeHue guarpamm Ana npasun

V351b1 iIepeBa cojiepkaT MHOTO HH(DOPMAIMU, OHAKO Y Hee He BCer/ia Takoi (popMat, KOTOPBIi JIErKO MOHSITeH
[0JIb30BATEJISIM U3 OusHeca. UTOOBI PEICTABUTH JJAHHBIC B BH/IE, B KOTOPOM OHH JIETKO MOT'YT ObITh BCTABJICHBI B
JICJIOBBIE OTYETHI, MPE3EHTAIMU U T.JI., MOXKHO MOCTPOUTD AUATrPAMMBI JIJIsl BHIOpAHHBIX JaHHBIX. Ha BrIaake
Mo/1eJ1b MOKHO MOCTPOUTH AUATPAMMY U151 BBIOPAHHOTO MPaBuJia, PaKTUICCKH CO3aaBasi €¢ TOJILKO IS
HAOJIFOICHNI B TOM MpaBUJIE.

1. Ha Bxiagke Moess BEIOEpHUTE HHTEPECYIOIIEe BaC MPABIIIO.
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2. B mento Cosnath BeiOepute Co3aath quarpaMmy (Ha ocHoBe BbiejieHHoro). Otkpoetcs Bkjaaka OCHOBHAS
IMaHeJIb JuarpaMm.

Ipumeuanue: npu BHIBOJIE MAHEN [UATPAMM TAKUM CIIOCOOOM BO3MOIKHBI TOJIbKO BKJIAIKu OCHOBHAS U
IToapoOHuas.

3. I/ICHOJ'II)SyH napaMETpbl BKJIa KU Tun u HeTaJ’II/I, 3aJlaiiTe 3JIEMEHTHI JIJIs1 BbIBOJIA HA AuarpaMme.

MenxanTe OK, 94TOOBI MOCTPOUTH AUATPAMMY.

B 3arosnioske JAuarpaMmbl 6y£[yT YKa3aHbl HOE[pO6HOCTI/I AHTCHUCACHTOB, BI)I6paHHLIe JJIs1 BKJIFOUCHU S

MapameTpbl cnenkoB moaenen npaBui CBA3bIBaHUA

Ota BrIagKa [lapaMeTphl HCTIOIB3YeTCs 1S 3aJaHUS OIIMIT CKOPUHTA B MOJIEIISAX CBsI3bIBaHUS (Apriori n
CARMA). DTa BKJIagKa JOCTYIHA TOJBKO ITOCHIE TOOABIICHHS B TOTOK CJIETTKA MOJIEIH OIS HYXJ CKOPHHTA.

IMTpumeuanue: [InayoroBoe OKHO [JISI MPOCMOTPA HEYTOUYHEHHON MOJIEIN HE COJIEPKUT BKJIAAKH [lapaMeTpsl, Tak
KaK J1JIs1 Hee HeJIb3sl BBIIOJIHUTH CKOPUHT. JJ1 cCKopHuHra "HeyTOYHEeHHOU" Moes Il Halo BHAaYaJle CTeHEpUPOBATh
HaOOP npaBuIL. JIONOJHUTEIbHYIO HHPOPMAIIUIO CMOTPHUTE B pa3/ieiie [‘Cenepuposanye HaGopa IPABIII 13 Ciienkal
|Mo/:[em/1 CBSI3BIBAHMUS HA CTP. 257[

MakcumaJjibHOe YHCTI0 npencxasaﬂm“l 33,E[aI71T€ MaKCUMaJIbHOEC YUCIIO HpG,E[CKa3aHI/II71, BKJIFOYA€MBIX JIJIS1 KAXI0I'O
Ha6opa QJIEMCHTOB KOP3UHBLI. Ora onnus UCIIOJIb3YCTCA B COUYCTAHUU C TPUBCACHHBIM HUXE KPUTCPUCM IIpaBUJIA,
YTOOBI MOJIyYUTh HaWJIy4lIine NporHo3bl, IAC Haulyduiue 0O3Ha1acT BBICIIINIA YPOBCHb JOCTOBCPHOCTHU, IIOAACPIKKH,
pocCTa U Tak OaJjIee, KaK yKa3aHO HHXKE.

Kpurepnii npasuia Beibepurte nokasaress, KOTOPHIH HAa10 UCHOJIb30BATH JJIs ONPEIeICHUS CUJIbI paBiL. [1paBuiia
COPTHUPYIOTCS B COOTBETCTBUU C CUJION KPUTEPUEB, BBIOPAHHBIX 3/1€Ch JUJIs MOJTyYE€HHS HAMJTYyUIIUX IPOrHO30B IS
Habopa 371eMeHTOB. JIoCTyNHbIe KPUTEPUH ITOKA3aHbI B CJIEAYIOLLEM CIIUCKE.

e Iloxa3zatesnb nosepus

e Tlomumepxka

* [lonnepxka npasuia (ITogaepxka * JlocTOBEpHOCTH)
* Poct

* BO0O3MOXHOCTH BHCIPCHUA

Pa3pemmth NoBTOP MpeicKa3anuii BKIFOUNTE STOT MEePEeKITFOYATENTh ISl BKIIFOUEHIS HECKOJIbKUX MPABUJII C OJTHAM U
TeM e KOHCEKBEHTOM IIpu ckopuHre. Hanprmep, BBIOOD 3TO# ONIMY MTO3BOJISIET OIEHUTH CJICAYIOIINE IPaBUIIa:

xne6 & cbp -> BMHO
Cbp & @pyKTH -> BMHO

Bruixirounte 9Ty OIINHIO, YTOOBI UCKJIFOUUTH MOBTOPHBIC ITPOTrHO3LI ITPpXU CKOPHUHIE.

ITpumeuanue: TIpaBuia ¢ HECKOJLKMMHM KOHCEKBeHTaMH (X11e6 & cbp & dpyKTh -> BMHO & naWTeT) cuMTaroTCst
MOBTOPHBIMH MPOTHO3AMH, TOJIBKO €CJIH JIJIS1 BCeX KOHCEKBEHTOB (BMHO & mawTeT) yxe ObLIM paHee CeJIaHbI
MIPOTHO3BI.

HrnopupoBath HeCOOTBETCTBYIOIHE 3JIeMEHTbI KOP3UHbI BribepuTe, 4TOOB! HTHOPUPOBATH HATIUYNE
JOIIOJIHUTEJIbHBIX 2JIECMEHTOB B Ha6ope DJIEMCHTOB. Har{pHMep, €CJIM 5Ta oIlusd BLI6paHa JJIs1 KOP3UHBI,
cozepKalell dJIeMEHTHI [NanaTka & CrnasibHbii MewoK & YaiHWK], mpaBuio nanaTka & CrasibHbii Mewok ->
rasosas_nnuMTKa Oyaer AeficTBOBATH, HECMOTPS Ha MIPUCYTCTBHE B KOP3MHE JTOTIOJHUTEILHOTO SJIeMEeHTa (YaHUK).

HpI/I HEKOTOPBIX 00CTOSITEJILCTBAX Tpe6yeTc;1 HUCKJIFOYUTH JOINMOJIHUTEJIbHBIC 3JICMCHTHI. HaHpHMep, BO3MOXHO, YTO

y KJINEHTA, IPHOOPETAIOIIETO MAJIATKY, CHAIBHBIN MEIIOK M YaifHUK, MOXET yXXe OBITh ra30Bas IUIMTKA (HA YTO
yKa3bIBa€T NPUCYTCTBUE YaifHuKa). JIpyruMu CII0BaMu, ra30Bas IUIMTKA MOXXET OKa3aThCs HE JIYYIIIM IPOTHO30M.
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B Takux ciayyasix He0OXOAMMO OTMEHUTH BbIOOD omiuu VIrHopupoBaTh HECOBNABILME 3JIEMEHTHI KOP3HHbI, YTOOBI
AHTCHECACHTHI ITpaBUJIa TOYHO COOTBETCTBOBAJIU COACPKUMOMY KOP3UHBI. ITo YMOJYaHUIO HECOBIIABUINE DJIEMEHThBI
UTHOPUPYFOTCSI.

I1poBepsaTh 0TCYTCTBHE NpeIcKa3anuil B KOp3uHe. BriOepute, YTOOBI KOHCEKBEHTHI TAKKe HE MPUCYTCTBOBAJIU B
Kop3uHe. HampuMmep, ecimm 1ejib CKOPUHTa COCTOUT B TOM, YTOOBI PEKOMEHIOBATh K IPUOOPETECHHEO IIPEIMETHI
JIOMAIIIHeH MebeJr, TO MaJIOBEPOSITHO, UTO BIIaJIesIel] KOP3UHEI, YKe CoAepiKaleil 00eIeHHbII CTOJI, 3aX0UeT KYIHTh
erte onvH. B Takom ciryqae HeoOXoamMo BHIOPATh 3Ty omiuto. C ApyTroit CTOPOHBI, €CJIH MPOAYKTHI
CKOPOTIOPTSIIMECS W OJHOPA30BbIe (TaKue KaK ChIP, JETCKOEe MUTAHUE WJIH caiPpeTKn), TO IpaBuia, T/Ie
KOHCEKBEHT YK€ €CTb B KOP3WHE, MOT'YT OBITh IEHHBIMH. B mocneiHeM cityyae HanboJIee moJIe3HOi MorJia OBl OBITH
onmusi He npoBepsiTh NPOruo3bl B KOp3HHe, OMIMCAHHAS HIKE.

Hponepsnb HaJIM4Ue MPEICKA3aHHOI0 B KOP3HHE BI)I6epI/ITe, YTOOBI KOHCEKBEHTBI TAKIKE MMPUCYTCTBOBAJIA B KOP3UHE.
9T1oT MOAXO0A MOJIE3CH, KOI'/Ja HY>KHO HNOJIYUYUTHh CBEACHHU S O CYIIECTBYIOIIUX KJIMCHTAX UJIM TPAH3aKIUAX.
Haan/IMep, BaM MOXKECT HOHa,HO6I/ITI)CH BBISIBUTH IIpaBuJIa C HanboJIee BLICOKUM POCTOM U 3aTEM BBISICHUTDH, KAKHE
MOKYyIIaTeJIM COOTBETCTBYIOT 3THUM IIPpABUJIAM.

He npoBepsTh HAIM4He NMpPeICKA3aHHOI0 B KOP3HHe BriOepuTe, YTOOB BKIIFOUATH IPH CKOPUHTE BCE MIPABHIIA,
HE3aBHUCHMO OT IMIPHUCYTCTBUS UJIM OTCYTCTBUS KOHCEKBEHTOB B KOP3HMHE.

I'enepupoBath SQL 1u1st 3T0i Moaem Korga ncnosb3yroTes JaHHbIE, XpaHsIyecs B 0a3e naHHbIX, kKoa SQL MoxHO
nepenaBaTh oOpaTHO B 6a3y JAHHBIX JJISI BBIMOJHEHUS], YTO OOECIEUNBAET BBLICOKYIO MMPOU3BOAUTEILHOCTE MHOTUX
onepauui.

BriOepute oHy U3 CIICIYIOIINX OMIUI T YKa3aHUs, KaK BEIIOJHseTCS TeHepupoBanue SQL.

* Ilo ymouannio: BeINoIHATEH OLEHKY MPH MOMOIIIH A/1aNTepa CKOPHHTA CepBepa, €CJI OH YCTAHOBJIEH; B MPOTHBHOM
ciayuae - B mpouecce. [1pu coequnenun ¢ 6a30if JaHHBIX ¢ YCTAaHOBJIEHHBIM a/1allTEPOM CKOpHUHra resepupyet SQL
[P OMOIIIX 3TOTO aaNTepa U CBI3aHHbIX (DYHKIUIL, 3aJaHHBIX oJib3oBaTeseM (user defined functions - UDF), n
OIICHUBAET BaIllly MOJEJb B Oa3e JaHHBIX. Korga agantep CKOpUHTa HETOCTYIICH, 9Ta ONIUS BBIITOJHICT BHIOOPKY
BaIllMX JTAaHHBIX M3 0a3bl MAHHBIX Ha3aJl U ux ckopuHr B SPSS Modeler.

*  Cxopunr BHe 0a3b1 JauHbIX Eciii BbIOpaHa 9Ta OIMIKs, BHIIOJIHIETCS BRIOOPKA BAIIUX JAHHBIX U3 0a3bl JaHHBIX
Ha3aja u ux ckopusr B SPSS Modeler.

CBojaKa o cnenkax mogesnein npaBui CBA3bIBaHUA

Ha Bxutajike CBO/TKa Clierka MOJIEIIN IPABUJIA CBS3bIBAHUSI BEIBOUTCS YUCIIO OOHAPYKEHHBIX PABUII, & TAKKE
MUHUMAaJIbHOE U MaKCUMAJIbHOE 3HAUCHUSI JIJTsl TO/JIEPIKKH, POCTA, JOCTOBEPHOCTH ¥ BOZMOKHOCTH BHEIPEHHUSI
IpaBUJI B HAOOpE MpaBUIL.

FeHepupoBaHue Habopa NpaBun K3 crenka moaenyu cBA3bIBaHUA

Cirrenku MoJiesielt cBsi3biBaHus, Takue kak Anpuopu 1 CARMA, MOXHO HCIOJIE30BaTh JJIs1 HEIOCPEICTBCHHOM
OIICHKH JTaHHBIX, HO MOKHO TaK)Xe CTeHePUPOBATh CHaYaja IIOAMHOKECTBO MIPABUJI, U3BECTHOE KaK HAGOP MPABILL
Habopb! mpaBuJ1 mojie3Hbl B YACTHOCTH IIPU paboTe ¢ HEOOHOBJIEHHON MOJEIIBIO, KOTOPYIO HEJIb3s1 HEIOCPEICTBCHHO
HCIIOJIL30BATh 151 CKOPHHTA. JIOMOTHATEIFHYO HHPOPMAIIIO CMOTPHUTE B pa3/iesie |“HGYTO'{HCHHLIG Moemn” Ha|

Uto6sI creHepupoBaTh Habop npaswil, BeiOepute HaGop npasuni B merro Co3maTh 6paysepa ciienkoB Moeseit. Jls
HepeBoJia IPABUII B HAOOP MIPABUII MOXKHO 3a4aTh CJICIYIOIINE OIIINNL:

Wms na6opa npaBuii. [1o3BoJiseT 3a1aTh UMsI HOBOT'O CreHepupoBaHHoro y3ia HabGop npasui.

Co31aTh y3ea Ha ... YIIPABJISIET MOJI0KEHUEM HOBOTO CreHeprpoBaHHOro y3ya Habop npasui. Beibepurte XoJcer,
IMamatpa GM mwm O6a noJioxeHus.
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ITone naznavennsi. Onpe/iesiseT, Kakoe BBIXOIHOE MoJIe Oy/IeT UCHOJIb30BAThCS JJIsl CTeHEpUPOBAHHOTO y3s1a Habop
npaBuil. Beibepute U3 crmcka 0JHO BBIXOAHOE IOJIE.

MuHnMasbHas Noiep:KKa. 3aaiiTe MUHIMAJIBHYIO MOAAEPKKY JUI MPaBUJI, COXPAHSEMbIX B CTEHEPUPOBAHHOM
Habope npasuJl. [IpaBusa ¢ noaaepkkoil MeHblIe BHIOPAHHOTO 3HAYEHUs He OYAyT BKJIFOUATHCS B HOBBI HAOOP
MIPaBIIL

MunnMajbHas J0CTOBEPHOCTD. 3a/1aliTe MUHIMAJIbHYIO TOCTOBEPHOCTH TSI IPABIJI, COXPAHSIEMBIX B
CreHeprupoBaHHOM Habope npaBil. [IpaBmiia ¢ TOCTOBEPHOCTHIO MEHBIIIE BEHIOPAHHOTO 3HAYECHUS HE OyAyT
BKJIFOYATHCS B HOBBII HAOOD MPaBIIIL.

3Havenne no ymoanuio. [1o3BosigeT 3a1aTh 3HaYEHUE IO YMOJTYAHUIO 1T IOJIS HA3HAYESHNU S, ONIPEICTIEHHOT O
OIEHEHHBIM 3aMUCSIM, JJI1 KOTOPOro HET CPpabOTABIIEro MpaBuiia.

FeHepupoBaHue GUNbLTPOBaHHON MoAENY

YToO6BI creHepupoBaTh GIIHTPOBAHHYIO MOIENb U3 CIICTTKA MO/ICJIN CBSI3BIBAHNUS, TAKON KaK Ha y3J1ax ANpHOpH,
CARMA mm Habopa mpaBwI IOCIEI0BATEIIFHOCTH, BBIOepUTe oo PuibTpoBanHas Moieb B MeHro Co3maTh
Opaysepa cienkoB Mozesieit. [1pu aToM OyeT co3tana Mo/ieib MOAMHOXKECTBA, BKIIFOYAIOIIAs B Ce0s1 TOJIBKO T
IpaBuIa, KOTOPBIE B HACTOSIIEE BpeMs BbIBe/ICHBI B Opay3epe. IIpumeuanue: J151s HEyTOYHEHHBIX MOIeIei
TeHEPUPOBATH (PUITHLTPOBAHHBIE MOJIETTN HEJIb3S.

LLJ'IH IpaBuJI (bHHprOBaHI/IFI MOXKHO 3a4aTh CJICAYIOIINUEC ONINHA:
Nmsa JJIA HOBOI1 MOJeJIn. ITo3Bomsger 3a4aTb UM HOBOTO Yy3Jia q)I/I.]'H:TpOBaHHaH MOJECJIb.

Co3zaarthb y3eJ1 Ha ... YIIPaBJISET II0JIOKEHHEM HOBOTO y3s1a PuibTpoBaHHast Mozesb. Beioepute Xodier, [aaurpa
GM mwm O6a noJio:KeHus.

Hymepanus npaBu. 3anaiite, kak 6yayT HyMmepoBaThes 1D mpaBuiI B HOIMHOXKECTBE TPABUJI, BKIIFOUCHHBIX B
(UIBTPOBAHHYIO MOJIEb.

*  OcTaBuTh HCXO/IHbIE HIEHTH(HKANMOHHBIE HOMePa NpaBHJl. BribepuTe 11 mogaepkaHust NCXOIHOM HyMepanun
npaBui. [To ymouaHuio mpaBmiiaM npenocTtasiigeTcs 1D, cooTBeTCTBYOmMi MOPSAAKY MX OOHAPYKEHHUS
AJITOPUTMOM. DTOT HOPSIAOK MOXKET U3MEHATHCS B 3aBUCUMOCTH OT MCIOJIBL3YEMOT0 aJITOPUTMA.

* TlepenymepoBaTh npaBujIa B MOCIe0BATEILHOM NOPsIAKE, HAYMHAS ¢. BeiOepuTe, 4TOOB HA3HAYNTH HOBEIC ID mys
¢uapTpoBaHHBIX IpaBl. HoBrle ID Ha3HaYarOTCS HA OCHOBAHWM MOPSIKA COPTHPOBKH, BBIBEICHHOTO B TaOJIHIe
Opay3epa IpaBIII Ha BKJIake Mo/iesb, HaUMHAS ¢ YKa3aHHOTO 371eCh HoMepa. 3a/1aTh HaYaJIbHBIA HOMep A1 [D
MOJHO C HCTOJIb30BAHIEM CTPEJIOK CIIPaBa.

CKOpMHr npasun ceA3biBaHNA

O1IeHKY, MTOJIyYeHHBIE TIPY MPOTOHE HOBBIX JIAHHBIX Yepe3 CJICMOK MOJICJIM ITPABUJI CBSI3bIBAHUS, BO3BPAIIIAOTCS KaK
oT/iesIbHBIC 10JIs. HOBBIE 1MOJIs1 JOOABIISIOTCS A1 KaX 00 Mporuo3a: P - mporuo3s, C - noctoBepHOCTb 1 / - ID
npaBuiia. OpraHu3anus 3TUX BBIXOJIHBIX MOJIeH 3aBUCUT OT TOT'0, B KAKOM (popMaTe, TPAH3AKIIMOHHOM WJIK
Ta0JIMYHOM, TIOJIYUEHBI BXOJIHBIE JTaHHbIe. O030p 3TUX (OPMATOB CMOTPHUTE B pasﬂenel“CpaBHeHHe TaOJIMYHBIX I/Il
|TpaH3aKI.II/IOHHI:IX JAHHBIX Ha CTP. 246l

ITycTb, HanmpuMep, BBINOJIHAETCS CKOPUHI JaHHBIX O KOP3UHE IOKYIATEJId IPU IOMOILK MOJEJIU, TeHEPUPYIOLLEH
IIPOTHO3bI HA OCHOBE CJICAYIOLIUX TPEX IPaBUIL:

MpaBuno 15 xne6&BHHO -> Msico (ROCTOBepHOCTb 54%)
MpaBuno 22 cblp -> GpykTHl (fLocToBepHoCTb 43%)
MpaBuno 5 xneb&cbp -> 3aM_oBol, (LOCTOBEepHOCTb 24%)

Tabamunble qannble. Ecim mannable TaONIMYHBIE, BO3BpAIACTCS TPU POTHO3A (3 IO YMOIYAHWEO) B OTHOW 3aIIHCH.
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Tabmua 14. OueHKu B Taban4HOM popmare.
ID Xi1e6 Buno Coip P1 C1 n P2 C2 12 P3 C3 13
Dpen |1 1 1 MSICO 0,54 15 ¢pyxTel | 0,43 22 3am_osoi | 0,24 |5

Tpaun3akuuonnsle Jannple. Eco 1aHHble TPAH3AKIMOHHBIE, TO AJIS1 KaX/I0T0 MPOTHO3a TeHEPUPYETCS OTAeIbHAS
3anuch. [Iporuo3sl Bce paBHO 100ABJISIOTCS B OTAEJIbHBIE CTOJIONBI, HO OLIEHKU BO3BPAILAIOTCS 110 MEpe
BEIYUCIICHHSI. B pe3yibTaTe BOZHUKAFOT 3aIUCH C HEIIOJHBIMH IPOTHO3aMH, KaK OKa3aHO B IPUBEACHHOM HITKE
mpuMepe BBIBOIA. B mepBoii 3ammcu BTOpoii u Tpetnit mporHo3sl (P2 u P3) mycThl, kak 1 COOTBETCTBYIOIINE
3HaueHHs JocToBepHOCTH 1 ID mpaBmia. OHAKO B ITOCIIEAHEH 3aIICH, TOCJIE BO3BPATAa OIEHOK, COACPKATCS BCE
TPH OIIEHKH.

Tabnuua 15. OueHKu B TpaH3aKUMOHHOM ¢opmare.

ID Daemenra | P1 C1 In P2 C2 12 P3 C3 I3
Dpen x71e0 MSICO 0,54 14 $null$ $null$ $null$ $null$ $null$ $null$
Dpen CBIp MSICO 0,54 14 ¢pykTer | 0,43 22 $null$ $null$ $null$
Dpen BHHO MSICO 0,54 14 ¢pykTer | 0,43 22 3am_oson| 0,24 5

YTOOBI B OTYETHI WJIM BHEAPEHUE OMAJM TOJBKO MOJIHBIC IIPOTHO3BI, OTOSPUTE IOJIHBIC 3AIMICH IIPU MOMOIIH y3J1a
BEIOOpA.

Ilpumeuanue: VimeHa noJieit B 9TUX IpUMepax COKPAIIeHBI U SCHOCTH. HacTosrme nMena moJieit pe3yIbTaToB Iph
HCIOJIb30BaHUY MOJIeJIell CBSA3bIBAHUS MIPUBEICHBI B CJICAYIONICH TabmIIe.

Tabnuua 16. MeHa nonesi pesynbTatoB 419 MOAENel CBA3bIBAHUA.

Hosoe noe IIpuvep nvenn noJist

ITporuos $A-TRANSACTION_NUMBER-1
JlocToBepHOCTS (MM MHOM KpUTEpHit) SAC-TRANSACTION_NUMBER-1
ID npasuia 8A4-Rule_ID-1

HpaBI/IJ'Ia C HCCKOJIbKMMU KOHCCKBCHTAMU

Auroputm CARMA fomyckaeT mpaBmia ¢ HECKOJIBKIMME KOHCEKBEHTAMU, HAIIPAMED:

xne6é -> BUHO&CHIP
[Tpu oneHke Takux "MBOMHBIX" MPaBUJI IPOTHO3BI BO3BpAIAIOTCS B (hopMaTe, KOTOPBII MOKa3aH B CIICIyFOIIeH
TabJmIe.

Tabnmua 17. OueHKa pesy/bTaroB, BKJ/IKO4Yad rporHo3 ¢ HECKOJ/IbKUMU KOHCEeKBEeHTaMH.
ID Xneod Buno Crip P1 C1 n P2 C2 12 P3 C3 I3

Dpen |1 1 1 msco&osonu | 0,54 16 bpyxTs | 0,43 22 3am_osoir | 0,24 |5

B HEKOTOPBIX cityuasix HEOOX0aUMO pa3OUBaTh TaKue OICHKH Nepe/l BHeApeHueM. UToObl pa30oUTh IPOTHO3 C
HECKOJIbKUMH KOHCEKBEHTAMM, TOTPEeOyeTCs] CHHTAKCHYECKHIA aHAJIN3 TIOJIS IPU TIOMOIIIM CTPOKOBBIX (hYHKIUH
CLEM.

BHeapeHue moaenein ceA3biBaHUA

[Tpu crkopuHTE MOZEIIEH CBA3BIBAHMS TPOTHO3BI U TIOKA3ATEIN TOCTOBEPHOCTH BBIBOISATCS B OTIEIHHBIX CTOJIONAX
(tme P mpencraBisieT nporuo3, C mpeacTaBiIseT MoKa3aTellb JOCTOBEPHOCTH, a [ - ID mpasuia). HyxHo ydecTs,
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HaXOMSTCs JIM BXOJHBIE JaHHbIC B TAOJIMYHOM UJIM TPaH3aKIMOHHOM dopMmaTe. JJONOIHUTENbHYIO HH(pOpMAIIIO
cMoTpuTe B pasaesne|‘CKOpHHT NpaBUII CBA3bIBaHMs" Ha CTp. 258

ITpu noaroToBKE OIEHOK ISl BHEJIPEHMSI MOXKET OKa3aThCsl, YTO Balllel MPUKJIAHON TporpaMmme TpedyeTcst
TPAHCIIOHIPOBATH BBIXOJIHBIC JAHHBIC B TaKOW (hOPMAT, YTOOBI MPOTHO3BI BEIBOIIIIACH B CTPOKAX, a HE CTOJIONAX
(oMH MPOTHO3 HA CTPOKY, HHOTAA 3TOT (hOPMAT HA3BIBAIOT "HaHHBIC KACCOBOI JICHTHI").

TpaHCHOHI/IpOBaHI/IC TaOJIMYHBIX OIICHOK

BbI MOXXETE TPAHCIIOHUPOBATH TAOJIMYHBIC OLICHKH JJISI IEPEBO/IA UX U3 CTOJIOLOB B CTPOKH, UCIIOJIB3YSI
KOMOMHAIMIO CIIEYIOLIMX JISUCTBHI, ONUCaHHBIX B pa3jeiie IBM SPSS Modeler.

&

Ahandrenam
format! _tabmlar csy T ]
— & & . @ - |E
fTva Wzandrenay'ﬂppend Tahle

Criginal_Drder Pred 3 and rename

PMcyHOK 49. Notok npoumepa, MCﬂOﬂbSyeMblﬁ AJ19 TpaHCroHnpoBaHuA 1a6NINYHBIX JaHHbIX B ¢popmar KaccoBO# NIeHTbI

1. C nomomrsto pynkunu @INDEX Ha y371e M3BJICUEHNS MOKHO YCTAHOBHUTH TEKYIIUI MOPSAIOK MPOTHO30B U
COXPaHHUTb ITOT MOKA3aTesIb B HOBOM HOJIe, HAIpUMep M cxoqmbiil_I10pAIoK.
Jo6asbTe y3en Tur, 4ToOBI BCe OIS OBLIN KOHKPETU3NPOBAHBL.

Bocnonb3syittech y3i1om OUILTP, YTOOBI IEPEUMEHOBATD MOJISI IPOTHO3a O YMOJIYAHUIO, TOKA3ATEJIst
nmoctrosepHocTd 1 ID (P1, C1, 11) B oObruHBIC IO, Hanipumep, IIpor, Kpur w ID_nipasu.ia, KOTOpBIE B
TaJbHeIeM OyayT UCHOJIb30BaHBI IS T0OABIICHHS 3anuceil. Bam noHamobutcs oquH y3esr OuibTp At
Ka)XJTOTO CTEHEPHPOBAHHOTO IIPOTHO3A.
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" Pred 1 and rename [ x|

@ 2

V- Fields: 14 in, G filtered, 3 renamed, & out
Field | Filter | Field [ ]

C — [ =

P1 3> P

1 PV c1

11 > 11

P2 —_— Fred

c2 — Crit

2 —_— Rule_ID

F3 S F3

C3 > c3

3 M ] 1=

8! View current fields (' View unused field settings

| 0K | | Cancel | Apply | | Reset

PucyHok 50. GunbTpauws noneii 41 nporHo3os 1 v 3 npu nepenMmeHoBaHuy nonesi A8 nporHosa 2.

4.

5. Tlpucoenuuute y3em COpTUPOBKA ISl COPTHPOBKH 3aIUCER B MOPSAKE BO3pACTAHUS [JIs MOJIs M cxoamblil
0pAJ0K U B IOPsiAKe yObIBaHUS 1T oIt KpuT, KOTOPOE UCIOIB3YETCs ISl COPTHPOBKY IIPOTHO30B IO TAKUM

KPUTEPHSIM, KaK JOCTOBEPHOCTD, POCT M MOJIICPKKA.

6. st dubTpanun noJtst M cxogmsiil_i10p 40K U3 BEIBOJA BOCHOJIb3YHTECh IPYTHM y3JI0M OUIBT.

Tenepb JaHHBIC TOTOBBI K BHCIPCHUIO.

TpaHCIOHMPOBaHNE TPAH3AKINOHHBIX OLIEHOK

DTOT mpoiiecc Mog00eH TPAaHCIOHUPOBAHUIO TAOJIMYHBIX OIIEHOK . Hampumep, moka3aHHbII HUXKE MOTOK
TPAHCIIOHUPYET OLIEHKU B (hOPMAT C €IMHCTBEHHBIM IPOTHO30M B KaX/I0U CTPOKE, KaK U TpedyeTcst A5l BHEIPEHUSI.

_’
>

format1

rans.csy

’ Type

F

{KCH and renah

&
& —=

\ 4

Sort W

S
@ Select

Criginal_Order

PucyHok 51. NoTok npumepa, ncronb3yeMbii 4716 TPaHCIOHUPOBAHUA TPaH3aKUMOHHbIX AaHHbIX B YOpMAaT KaccoBOM

JIeHTbI

C y4eToM 10GaBIICHHS IBYX Y3JIOB BRIOOPA 3TOT MPOIECC HACHTHIEH PACCMOTPEHHOMY paHee I TaOJIMIHBIX

JAaHHBIX.

 [lepBeIif y3es BEIOOpA UCIOJIB3YeTCs 1Tt cpaBHEHUs [D MpaBIuT B COCETHUX 3aMUCSX U yIeTa TOJBKO YHUKAJIBHBIX
UJIM He ONPeeIEHHBIX 3amuceil. DTOT y3eil BeIOopa UCIOJIb3YeT Al Boibopa 3anuceil Beipaxenue CLEM: 1D /=

FPreY 2 and rename

®

Pred 3 and rename

@OFFSET(ID,-1) or @OFFSET(ID,-1) = undef.

Append

N

Select

&

‘ RLUF \
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Bocnonb3yitTech y3i0M J106aBUTh, YTOOBI TOOABUTH 3HAYEHUS JIJIT COBMECTHO UCIOJIb3yeMBIX MoJieit I1por,
Kpur v ID_npasuaa.
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* BTOpoii y3e1 BEIGOPA UCIOJIB3YeTCs JIs OTOPACKIBAHKS MOCTOPOHHMX MPABHJI WM IIPABUJL, U1 KOTOPBIX 1D
NpaBura uMeeT MyCTOE 3HAYEHHE. DTOT y3eJI BRIOOPA UCIOJIL3YET IJIs OTOPACKIBAHMS 3aIUCell Clieayrolee
soipaxkenne CLEM: not (GNULL (Rule _ID)).

JJ1s oJTy4eHus TONOJTHUTESIbHON HH(POPMAIIUY IO TPAHCIOHUPOBAHUEO OLICHOK JJIST BHEJIPCHUS CBSKATECH CO
CITy’KOO0# TEXHUYECKOM MOAICPIKKH.

Y3en NMocnepoBatenbHOCTb

V3en [locnenoBaTeTbHOCTH OOHAPYKUBACT IIAOJIOHBI B ITOCIIETOBATEILHBIX TAHHBIX MJIM TaHHBIX C BPEMEHHOI
opuenTanueil B popmarte xned -> chip. DIEMEHTHI OCIEA0BATENLHOCTH - 3TO HAGOPHI MO3HIHMIA, COCTABIISIONINE
pasoByro TpaH3akuuto. Hanmpumep, ecim 4esioBek 3aX0/IUT B Mara3uH 1 MOKyHaeT XJied 1 MOJIOKO, a uepe3
HECKOJIBKO I[Heﬁ BO3BpAIIACTCA U NOKYHNACT ChIP, €0 NOKYNATEJIbCKAsd aKTUBHOCTb MOXET OBITH npeacTaBJiCHa
JIByMs Habopamu ToBapoB. [IepBblit coaepkUT XJ1ed U MOJIOKO, a BTOPOii - ceIp. IToc/ie10BaTeIbHOCTD - 3TO CHICOK
HabOPOB TOBAPOB C TEH/ICHIMEH IPOUCXOJUTH B Ipe/ickazyeMoM nopsiake. Y3es [TocnenoBaTesibHOCTD
O0OHAPYXMBACT YaCTO BCTPEUYAFOIINECS I10CIIEI0BATEIILHOCTY U CO3/1AeT y3€eJI CTeHEPUPOBAHHOMN MO/IENH, C
MTOMOIIBI0 KOTOPOTO MOXHO JCJIATh MPeICKa3aHusl.

TpeooBanusi. /17151 co3anus Habopa mpaBmit [TociieqoBaTeIbHOCTH HEOOXOIMMO OTIPEIeIUTh TToJte 1D,
JIOTIOJTHUTEJIbHOE TI0JIe BPEMEHH 1 OJTHO TN HECKOJIBKO MMoJIel copepkumoro. OOpaTuTe BHUMAHNUE, YTO 3TH
napaMeTphl JOJDKHBI OBITH BHECEHBI HA BKJIAAKe 1107151, MX HEsIb3s MPOYeCTh ¢ BhIIesexarrero y3iaa Tum. ¥V noss ID
MOJXeT OBbITh JIF00ast poJIb UM YPOBEHb U3MepeHns. Eciu BBl 3a/1aeTe moJjie BpeMeHH, Y HEro MOKeT OBbITh JIF00ast
pOJIb, HO CUCTEMA XPaHEHUs JOJDKHA ObITh YMCJIOBOMH, TAThI, BPEMEHH UJI OTMETKH BpeMeHH. Ecin Bel He 3a71aeTe
moJie BpemeHu, y3ei [locnenoBaTeslbHOCT OyIeT UCHOJIb30BATh OAPA3YMEBAEMYIO OLIEHKY BPEMEHH, HA CAMOM
JieJie UCHOJIb3Ysl B KAUeCTBE 3HAUEHUI BpeMeHH HOMePa CTPOK. Y MoJiell COAePKUMOTro MOXKET ObITh JII0OOI YPOBEHb
M3MEPEHUS U POJIb, HO BCE ITH IOJIS JOJDKHEI OBITH OJHOTO THHA. ECIM 3TO YHCIIOBBIE MOJIS, OHU TOJDKHBI OBITH B
[[EJIOUNCIICHHBIX JUANa30HaX, & He B YACIIOBBIX.

JlocTouncTBa. Y3€eJ1 MOoCjeI0BaTeIbHOCTH OCHOBAH Ha aaroputMe npabuil cBsi3biBannsi CARMA, ucnosb3yroniemM
3 PEKTUBHBIN ABYXMPOXOIHBIN CTOCOO 0OHAPYKEHUS MOcTenoBaTebHOCTell. Kpome 3TOro, creHepupoBaHHbII
y350oM ITocieoBaTeIbHOCTD y3€JI MOJIEIM MOXKHO BCTABUTh B TOTOK JTAHHBIX IS CO3JaHUS MPeICKa3a M.
CreHepupOBaHHBIN y3€JI MOJIEIM MOKET CTEHEPUPOBATH TAKXKE HAay3eJ 1JIsI OOHAPYKEHUS U yueTa KOHKPETHBIX
MIOCJIEIOBATENILHOCTE] U [IJIs1 CO3AaHMSI IPeCKa3aHUi HA OCHOBE KOHKPETHBIX OCJIeAOBATEIbHOCTEH.

Onuuu nonen y3na lNocneaoBaTenbHOCTb

Hepen BBIIIOJITHCHUCM Y3JIa HOCHCHOB&TCHLHOCTL HCO6XO,I[I/IMO 3a1aTb ID n mons COACPKUMOTI'O Ha BKJIAIKE Tlons
y3Ja IlocnenoBatenbHOCTE. ECii BRI XOTHTE UCHOJIB30BATH IOJIE BPEMCHH, €0 TAKXC HCO6XO,Z[I/IMO 3ECh YKa3aThb.

IToue ID. Bri6epute nose ID u3 cnucka. 3Hauenns B noJie ID MOTyT ObITh YNCIOBBIMU HJIM CUMBOJIMIECKIMU.
Kaxmoe yHuKaIbHOE 3HAYEHHE B 3TOM I0JIe JOJDKHO 0003HA4YaTh KOHKPETHBIN 00bekT aHaym3a. Hanpumep, B
MpHUKJIaaHOM nporpamme Kop3nHa nokynok kaxx el ID MoeT mpeacTaBIaTh OJJHOTO MOKynaTess. B npukiaaHoi
nporpamme Anasms Web-xypHaia kaxasiii D MoxeT npeacTaBisTh OTAeJIbHBIN KoMnbroTep (110 IP-aapecy) nim
OJIHOTO I0JIb30BATEJIsl (110 PErUCTPALNOHHBIM JTAHHBIM).

e IlocnenoBaresbnbie ID. Eciu Bamy naHHble NPEeABAPUTEIBHO OTCOPTUPOBAHBI, TAK YTO BCE 3AIIUCH C
oanHakoBbIM ID crpynnmupoBaHbl COBMECTHO B MOTOKE JAHHBIX, BEIOOP 3TOH omiuu yckopsieT 0opadborky. Ecim
BalllM JAHHBIE IPEBAPUTEIHLHO HE OTCOPTUPOBAHBI (MJIK BBl B TOM HE YBEPEHBI), OCTABbTE Ty OIIHIO
BBIKJIFOUEHHOM, 1 y3ei1 [Tocie1oBaTeIbHOCTh OTCOPTUPYET JaHHbIE ABTOMATHYECKU.

HpumeuaHue: Ecmm JaHHBIC HC OTCOPTUPOBAHBI, HO BLI6I/Ipa€TC${ oTa oI, MOXXHO INOJIYYUTH HCJOIIYCTUMBIC
PE3yJIbTAaThI IJIs1 BaIed MOJIe I HOC.HG,Z[OB&TGJILHOCTL.

ITosie Bpemenn. Ecimit BBI XOTHTE HCMOJIB30BATD MOJIE B TAHHBIX /1711 0003HAYCHNS BPEMEHH COOBITHIA, BEIOESpHTE

onnuro Mcnosib3oBaTh noJje BpeMeEHM 1 3amaiTe I10JIE, KOTOPOEC 6y)1eT ucrnoJsb3oBaThes. [lose BPEMCHU JOJDKHO
OBITH YUCJIOBBIM, JAaThl, BDCMEHU UJIM OTMETKU BPEMECHU. Ecmm nose BpPEMCHU HE 3a1aHO, NPEAIOJIaracTcs, 4To
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3anucy OyIyT MOJIy4aThCsl U3 HCTOYHHUKA JAHHBIX B IIOCIIEIOBATEILHOM IIOPSIKe, a HOMepa 3amucei oyayT
UCIOJIb30BAThCS KaK 3HAUCHUsI BPEMEHH (IIepBasi 3aIiCh IIPOUCXOIUT B MOMEHT BpeMenu "1", BTopast - B MOMEHT
BpemeHu "2" u Tak nasee).

IMoas COACPKUMOT 0. 3a1aiiTe moJjie UM MmoJist COACPXKUMOTIO IJId MOJCIIN. 9T10 IOJIAA, KOTOPBIC COACPXKAT
HMHTEPECYROIINE BAC COOBITHS IIpu MOCJIMPOBAHUU MOCJIeI0BATEJIbHOCTEM.

V3en [TocienoBaTeIbHOCTh MOXeET 00pabaThIBATh JaHHBIC UM B TAOJMYHOM, WJIM B TPAH3AKIIMOHHOM (opMarTe.
Ecnu BBl ncnosib3yeTe HECKOJILKO MOJIEH C TPAH3AKIIMOHHBIMU JTAHHBIMH, IPEANOIAraeTCs, YTO 3aIaHHbIE B 3TUX
TIOJISIX 3JIEMEHTHI 1J11 KOHKPETHOM 3aIMCH IPUHAJIEKAT OJHON TPAH3AKIMY C €IMHON OTMETKOU BPEMEHU.

JIOTOJIHUTEJIbHYIO HH(POPMAITUIO CMOTPUTE B pa31:[ene|“CpaBHeHHe TaOJIMYHBIX ¥ TPAH3AKIIMOHHBIX TaAHHBIX HaI

IMoamuokecTBA. DTO MOJIE NO3BOJISIET HO3BOJISET 3a1aTh [10JIE, C IOMOILBIO KOTOPOIro JaHHbIE OyaAyT pa3aesaThCs
Ha OTJCJIbHBbIC BLIOOPKU JJISI 9TANIOB OOYUYEH S, UCIILITAHUS M IPOBEPKU MPH MOCTPOoeHUU Moae. CreHeprupoBaB
MO/IeJIb IIPH TOMOIIH OTHOM BBIOOPKY U MICHIBITAB €€ TP MOMOIIH APYTOi, MOKHO MOJIYYUTh HaACXKHBII MOKa3aTe b
KadecTBa 0000IIeHnsT MOIe/ M Ha OoJiee KpYIHbIE HAOOPHI TaHHBIX, TOJO0HBIE TeKymuM. Ecim mpu moMorm y3108
Tun nnn Paznmesn Obm onpeniesieHo HECKOJIbKO TOJIeH pa3aesioB, Ha BKiIaake [1oJisd Ha KakIoM y3Je
MO/JICJIMPOBAHUS, TAE UCIIOJIB3YETCS pa3/iesieHue, JOJDKHO OBITh BEIOpaHO 0AHO moJie pazaena. (Ecim npeacrasien
TOJIBKO OJIMH Pa3/iesl, OH Oy/JeT UCIOJIb30BAThCS ABTOMATHIECKH IIPH BCAKOM BKJIFOUEHHUH pa3neseHus.) Kpome
TOTO, YYTHUTE, YTO I IPUMEHEHUs BEIOPAHHOTO pa3/jiesia B aHaIM3e Ha BKJajke [TapameTpsl Moaenu i y3ia
JIOJDKHO OBITh TAaK>Ke BKJIFOUYEHO pasjesienue. (BolkiroueHne 3Toit onnuu AesaeT BO3MOKHBIM OTKJIFOUYEHHE
paznesieHus 6e3 U3MEHEHMs 3HaYeHUH TapaMeTpoB IOJIei.)

Onuun moanenen ysna NMocnegoBaTtenbHOCTb

Nms MO/JIe/IH Moxno CTCHCPUPOBATDb UM MOJCIIN ABTOMATUYCCKN Ha OCHOBC INOJISA HA3HAYCHU S NJIN ITOJIA ID (.HI/I6O
THUIIA MOJICJIN B CJIyvae, €CJIM HUKAKO€ U3 3TUX MoJiek He 3az[aHo) 0o 3a4aTh IMOJIb30BATCIIbCKOC NMHI.

Hcnoab30BaTh pa3/1€/iICHHbIC JAHHbIC. Ecmu OIIPEAECIJICHO I10JIE pa3Jaciia, 5Ta ONIUA rapaHTUPYET, YTO JJIA
IIOCTPOCHU A MOAEJIN 6y,£LyT HCII0JIb30BATBHCA JaHHBIE TOJIBKO U3 pa3eja O6y‘IeHI/I$I.

Munumanbhast noaaepxka npasuia (%) Bel moxere 3anath kputepuit nogaepxku. Iloggepacka npasus OTHOCUTCS
K TeM ID B 00y4YaroImx JaHHBIX, KOTOPBIE COACPKAT IOJHYIO MOCIIeIOBATEIILHOCTh. ECIIM BBI XOTHTE
COCPEIOTOUNTHCS Ha O0JIee OOIINX TOCIeOBATEIFHOCTSIX, YBEJIMYbTE 3HAUCHIE 3TOTO apaMeTpa.

MunnMasbHas 10cToBepHOCTh NpaBuia (%) s yaepkaHus OTAeIbHBIX ITOCIe0BATEIFHOCTEH B HAbOpe
MIOCJIEIOBATEILHOCTE MOXKHO 3a1aTh KPUTEPHUil TOCTOBEPHOCTH. J[0CTO8epHOCTb YKAa3bIBACT MPOIEHTHYIO 10JIt0 1D,
JJIA KOTOPBIX CACJIaHbI IPABUJILHBIC TPEACKA3aHU A, CPEIU BCEX ID, JJIA KOTOPBIX ACJIA0TCA MPEACKA3aHusd C
UCIOJIb30BAHMEM JaHHOTO IpaBuiia. OHa BHIYHUCIISIETCS HA OCHOBE OOYUYAIONINX JAHHBIX Kak oTHoleHue yucia 1D,
JUTSL KOTOPBIX HaiiieHa MOJIHAS NOCJIEA0BATEILHOCTD, K yicity ID, 1151 KOTOPBIX HAWAEHBI AHTElEeICHTHI.
[TocnenoBaTeIbHOCTH, Y KOTOPBIX IOCTOBEPHOCTH HIXKE 3aJjaBaeMOil KpuTepuem, oTopacsiBatoTes. Ecim y Bac
MOJIyYaeTCsl CIUIIKOM MHOTO MOCJICAOBATEIIPHOCTEH BOOOIIE MM HEMHTEPECHBIX [IJTST MOJICIIA
MIOCIIEIOBATEIILHOCTEH], MOMPOOYITEe yBEIMYUTE 3HAYCHUE 3TOTO MapameTpa. Ecim BbI MoJIyYaeTe CIMIIKOM MaJjlo
MIOCIIEIOBATEILHOCTEH, MOMPOOYHTE YMEHBIIUTD 3TOT MTApaMeTp.

HpMMeanne: Ecm HeO6XOHI/IMO, MOJKHO BBIJICJINTH 3aJaHHOE 3HAYCHUE U BBECTH BMECTO Hero cBoe. Mmelite B
BUAY, YTO €CJIM BbI 3aJaJUTE 3HAYCHUC JOCTOBEPHOCTU MEHBIIIE 1,0, KpoM€ JOMOJIHUTEIILHOT O pacxoga CBO6OL[HOI71
naMsTu, MOXCT O6Hapy>KI/ITbC$[, 4TO OJIA MOCTPOCHUS ITpaBuJIa Tpe6yeTCﬂ OY€Hb MHOI'O BPECMECHMU.

MaxkcumaJibHbIiH pa3mep nmocjae10BaTeJIbHOCTH Bl MmoxeTe 3a1aTh MaKCUMAJIbHOC YUCJIO OTACJIbHBIX 3JICMCHTOB B

IOCJIEAOBATCIIBHOCTH. Ecmm HHTCPECYIOIIUE BaC MOCJICAO0OBATCIbHOCTU OTHOCUTEIIbHO KOPOTKHUE, MOKXHO YMCHBIIIUTH
OTOT IIapaMeTp, YTOOBI YCKOPHUTDH INOCTPOCHUC Ha6opa MOCJIe/I0OBATEJIbHOCTEH.
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TIpe/ickasanusi /st 106aBJIeHAst K OTOKY 3a1aiiTe KOIMYECTBO NIPeCKa3aHmii, KOTopble GyTyT 106aBIeHbI K TOTOKY
HTOTOBBIM CTEHEPHPOBAHHBIM y37I0M Moyiess. JlomoHuTebiyio ibopManiio cvoTpuTe B paseste[*Crenky]
[Moeneit nocrenosatenbrocTH” Ha cTp. 263]

Onuumn aKcnepTa y3na MocnegoBaTenbHOCTb

Ecim BeI X0poIII0 3HAKOMBI ¢ paboToit y31a ITocienoBaTeIbHOCTD, CISIYIOIINE OIIIUHN SKCIepTa O3BOJISIT TOYHES
HACTPOUTH MPOIECC MMOCTPOSHUS MOIeH. [T ToCcTyna K JTOMOJTHUTEIbHBIM OIIUSIM 3aJaiiTe Ha BKJIa Ke
JonosauTeIbHO pexkuM JlonoJHUTENBHO.

3aaaTh MaKCHMAJIBHYIO JJIHTEIbHOCTh. Ecii BIOpaHa 3Ta ONIMs, TOCIeI0BATEIILHOCTHA OTPAHNYCHBI TOJIHKO TEMH,
JUTITEJIBHOCTB KOTOPBIX (BPeMS MEX/y IepPBbIM U MTOCJIETHUM HAOOPAMHU JAHHBIX) MEHBIIIE NI PABHO 3aIaHHOMY
3HaueHHIo. Ecim B He 3a/1a/11 10Jie BpEMEHH, JJIMTEIbHOCTDb BBIPAKAaeTCs B TEPMHUHAX CTPOK (3amuceil)
HeoOpaboTaHHBIX JaHHBIX. ECJIN HCIOJIb3yeMoe M0JIe BPEMEHH - 3TO I0JIe BPeMEHH, JaThl UJIM OTMETKH BPEMEHH,
JUINTEJIbHOCTD BBIPAXKAETCS B ceKyHAaX. JIJIsl YMCIOBBIX HOJIEH JIIMTEIbHOCTD BBIPAXKAETCS B T€X XKe €AUHULAX, YTO
U 9TH IIOJIA.

3anaTh 3HaveHHe yceueHHsl. [{JI11 9KOHOMMH MaMSITH MCIOJIb3yeMbIi Ha y3Je [Tociie10BaTeIbHOCTD aJITOPUTM
CARMA nipu 06paboTKe epruoanuecKy yaasseT (0TceKaeT) pekue Habophl JAHHBIX U3 CBOETO CIHCKA
HOTEHINAIBHBIX HAOOPOB JaHHBIX. BrIOeprTe 3Ty ONIMIO /1T HACTPOUKM YACTOTHI yCeueHn . 3aJaHHOE YUCIIO
OMpe/esIAeT YaCTOTY ONepanys yceueHns. BBequTe MeHblee 3HAUCHNE [JI1 CHIKEHIS TPeOOBaHMA aJropuT™a K
MaMSATHU (XOTs MOTEHIUAJIBHO 3TO YBEJIMYMBAET HYXKHOE BpeMs 00y4eHHs ), MM O0JIbliiee 3HAYSHUE [JIs1 YyCKOPEHUS
00yueHUst (HO MOTEHIIMAJILHO 3TO MOBBICUT TPeOOBAHMS aJITOPUTMA K 00bEMY IAMSITH).

3aaTh MaKCHMAJIbLHOE YHCJIO oc/Ie0BaTe/IbHOCTel B namsaTH. Ecin BeiOpana ata onmwus, asroputM CARMA npu
MOCTPOCHUH MOJIEST OYAEeT OTPAHUYMBATH KOJIMYECTBO XPAHUMBIX B CBOEH MAMSITH TOCJIe0BATEIbHOCTEH-
KaHWIaTOB 3aJJaHHBIM YHCIIOM IOCJIeI0BaTeIbHOCTEH. BoiOepuTe a1y onmmro, ecyiu IBM SPSS Modeler mpu
MMOCTPOSHNUU Mojietieit [Tocae1oBaTe IbHOCT UCTIOJIb3YET CIIMIIKOM MHOTO TaMsiTh. OOpaTuTe BHUMaHUE HA TO, YTO
3aJaHHOE 3/1ECh MAKCUMAaJIbHOE 3HAYCHHUE JJIs MTOCIICA0BATEIILHOCTEH - 3TO KOJIMYECTBO MOCIICA0BATEIIbHOCTEH-
KaHIUIATOB, BHYTPEHHE OTCJICKMBACMBIX TP OCTPOCHUU MOJIEJICH. DTO YUCIIO TOJDKHO OBITH OOJIbIIE, YeM
OXXMJAEMOE YHUCJIO MOCJIEIOBATEIbHOCTEN B UTOTOBO MO/IEJIH.

Orpann4uTh NPONYCKH MeKAy HA0OPaMH 3JIeMEHTOB. DTa OMIMs NO3BOJISIET 3a1aTh OrPAHUYEHUSI HA BpEMEHHBIE
HWHTEPBAJIBI, PA3/IeJISFOIIIE HAOOPHI 3JIeMeHTOB. [1pu BBIOOpE 3TOI oMy HAOOPHI IJIEMEHTOB C IPOIYCKAMH 10
BpEMEHH, MEHBIIINMHU, YeM VIHHHMATbHBIH NPONYCK, WM OOJBINNMH, YeM MaKCHMAJIbHBII MPONYCK, KOTOPHIE BB
33747, He OYAYyT paccMaTpUBATHCS A1 00pa30BaHMs YaCTH MOCIIEOBATEIILHOCTH. VICIOB3yiiTe 3Ty ONIHIO,
9TOOBI NCKJIFOYUTH YUYET MTOCIIEIOBATEILHOCTEH, KOTOPBIE CONIEPKAT JIIMHHBIE MHTEPBAJIGI BPEMEHH HJITH 3aKJIFOUCHBI
B OYCHb KOPOTKOM ITPOMEXYTKE BPEMCHH.

HpuMeuaHue: Ecmm HCIOJIb3YyEMOC MTOJIC BDEMECHU - 5TO OJIC BPEMCHU, NAThl NJIK OTMETKU BPEMCHHU, ITPOIYCK
BPEMCHU BBIPAXKACTCA B CCKYH/IAX. ,/:lJ'ISI YHCJIOBBIX MOJICH IponyCK BPEMECHU BbIPAXKACTCA B TEX KE CAMHUIAX, YTO U
OTH IIOJIA.

Hanpumep, paccMOTPHUM CIIEAYIOIINI CIIUCOK TPAaH3aAKIUI.

Tabnuua 18. lNpumMep criucka TpaH3aKUmi.

ID Bpemst Copep:xnmoe
1001 1 SIOJIOKT
1001 2 xJ1e6
1001 5 CBIp
1001 6 MpuIpana

Ecmm JJI OTUX JAHHBIX CTPOUTCA MOJEJIb C 3a/JTaHHBIM 3HAYCHUEM 2 JJI ITPOITyCKa BPEMCHHU, 6y,E[yT IIOJIYYCHBI
CJICOYIOUINE ITOCIIEAOBATCIIPHOCTH!
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ABMOKW -> Chip
A6M0KM -> npunpasa
xneé -> coip

xneb -> npunpasa

Taxkue HOCJIeN0BATEILHOCTH, KaK IB/I0KK -> Xne0, He OyayT NpeACTaBIEHb], TAK KaK MPOIYCK MEXIY s16M10KHU 1
xne6 MeHbllle MUHUMAJILHOTO IPOIyCKa. AHAJIOTMYHO PACCMOTPHUM CJIEAYIOLIME aJlbTEPHATUBHbIE JAHHbIE.

Tabnuua 19. lNpumep criucka TpaH3aKUmi.

ID Bpemst Copep:xxnmoe
1001 1 S10JI0KH1
1001 2 xJ71e6
1001 5 CBIp
1001 20 MpUIpaBa

Ecmm st MakcuMaibHOTO MpOITycKa 3a1aTh 3HaueHue 10, He OyayT mpeCcTaBIeHbl HUKAKIE TOCIeJ0BATEIbHOCTH C
Npunpaea, Tak Kak MPOIyCcK MEX/Iy Cbip U MPUMNpPaBa CIMIIKOM BEJIMK, YTOOBI pACCMATPUBATH 3TH 3JIEMEHTHI KaK
4aCTh OAHOM [IOCJIEIOBATEIILHOCTH.

Cnenku mogeneu nocnenoBaTesibHOCTU

Crrenku MoJiesielt TocIeJ0BaTeIbHOCTEH IPEACTABIISIOT MTOCICA0BATEIbHOCTH, 0OHAPYKEHHBIE JIJIT KOHKPETHBIX
BBIXO/IHBIX TIOJICH, HAMIEHHBIX y3J10M [10CIIe10BaTEIbHOCTh, B MOTYT OBITh BCTABJICHBI B TOTOKH JIS
TeHEPUPOBAHUS IPEICKA3AHUIA.

[pm 3anycke notoka, coaepkariero ysei [1ocienoBaTebHOCTb, 9TOT y3eJ1 T0OaBIISIET 1Ba MOJIsl, COJIepKAIINe
IIPe/ICKA3aHMs ¥ CBSI3aHHBIC 3HAYCHHSI JIOCTOBEPHOCTH JIJIsl KAXKA0TO TPE/ICKa3aHusl, U3 MOJCIIH
II0CJIeIOBATENILHOCTH B AaHHbIe. [10 yMouauuto 1o0aBIsieTcs TPH Hapbl MOJIEH, coiepKaline TPH JIyYIInX
Ipe/icKa3aHus (M X CBSI3aHHbIC 3HAYECHHsSI IPABIONOA00Ms ). BbI MOXeTe N3MEHUTH KOJIMYECTBO CTeHEPUPOBAHHBIX
IIPY TIOCTPOCHUM MOJIEJIN NPEICKa3aHuid, 3a/1aB ONINU MoJieJieil y3Jia [Tociie1oBaTeIbHOCTD BO BpeMsl IIOCTPOCHMUS,
a Takxe Ha BkJyajke [TapameTpsl mocsie 100aBJICHNUS CIIETIKA MOJICJIN B TOTOK. JIONMOJIHUTEIHLHYIO HHPOPMAILIUIO

x99

cMmotpure B paseie| [TapaMeTphl CICIKOB MOIeJIeil oc/e10BaTeIbHoCTel” Ha cTp. 268]

VMeHa HOBBIX MOJIEH TOJIy4aroTCsl U3 UMEHHM MOoJesu. VIMeHa 3Tux noJiei - 310 $S-nocaeqosareavnocto-n 115 NOJIs
npeackazanus (Te 7 o3HavaeT n-oe npeackasaunue) u $SC-mocareq06aresbHocTo-n AJIsI HOJISL JOCTOBEPHOCTH. B
MOTOKE C HECKOJIbKMMHU y3JIaMH HPABUJI OCIIEA0BATEILHOCTH B Psily UMEHA HOBBIX IOJIeH Oy/1yT COlepkaTh B
npedukcax HoMepa, OTIMYAOINUe TOJIs IpYr OoT apyra. st nepsoro y3i1a Habop nocienoBaTebHOCTEN B TOTOKE
OYIyT UCIOJIB30BATHCS OOBIYHBIC HOMEPA, [IJI1 BTOPOTO y3J1a UMeHa OyAyT HauuHaThes ¢ 3S7- u $SCI-, mst
TpeThero y3ua npepukcamu oyayT $S2- u $SC2- u tax manee. [Ipeackazanust BRIBOASTCS MO MOPSIIAKY
JIOCTOBEPHOCTH, TO eCTh $S-rmocaeq068areaviocTs-1 CONCPKUAT MPEACKaA3aHNE C CaMOil BBICOKOW JOCTOBEPHOCTHIO,
83S-nocaemosaresvrocty-2 - mpenackazaHme co CIEIYIOIIEH 110 TOPSIKY JOCTOBEPHOCTHEO U Tak masee. [1J1s 3amuceii ¢
YHCJIOM JOCTYITHBIX IPeACKa3aHNl MEHBIIIAM, YeM YHCJIO TPeOyeMBbIX MpeAcka3aHuil, OCTaJIbHbIE TPEeICKA3aHMIS
OynyT comepxaThb 3Havenne $null$. Hanpumep, ecom 171 KOHKPETHOI 3aACH MOXKHO CIETIATh TOJIBKO IBa
npeacKkazanus, 3HaueHus $S-nocaeqoeareaviocto-3 u $SC-nocaenosareavtocto-3 6ynyT pasust $nulls.

Jl1s ka0 3anucy mpaBujIa B MOJIEJIM CPABHUBAIOTCS ¢ HAOOPOM 00pabOTAaHHBIX 10 CUX HOP TPaH3AKIMNA A1
Tekyuiero ID, B ToM umcsie Tekyiast 3aluch U Bee MpeaIlecTByolue 3anucu ¢ TeM xe ID u 6osiee panHelt oTMeTKOi
BpEMEHH. k IPaBUJI C CAMBIMH OOJIBIINMU 3HAYESHUSIMU JOCTOBEPHOCTH, KOTOPBIE IPUMEHUMBI K 9TOMY Ha00Opy
TpaH3aKIWiA, NCIIOJIB3YIOTCS Il TeHEPUPOBAaHUS k IPEACKA3aHNM, T/1e k - 3TO YHCIIO IPe/ICKa3aHuil, 3aJaHHOe Ha
BkJagke [TapameTps! mociie 1o0aBIieHnst Moies K MOTOKyY. (Ecim HeckoIpKo mpaBmil MpeAcKa3biBAIOT OJMHAKOBbIE
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BBIXO/IHbIE 3HAYEHMSI JJIsl HAOOpa TPaH3aKIMi, UCIOJIBL3YETCS TOJBKO MTPABUIIO C MAKCUMAJIbHO JOCTOBEPHOCTHIO).
JIOTOTHUTETLHYIO HHBOPMAIIIO cMOTpHTe B pasaese| TTapaMeTphl cIenkoB MofeIeil Mocae0BaTe IbHOCTE H” Ha

Kak u 115t Ipyrux THIOB MOJEJICH TPaBUII CBA3bIBAHMSI, (POPMAT JAHHBIX TOJDKCH COBIANIATH C (hOpMATOM,
HCIIOJIb30BAHHBIM IIPH IOCTPOCHUH MO/JIEJIH OCIIeIOBATEIIbHOCTH. Hampumep, Moiesn, TOCTPOSHHBIE C
HCIIOJIb30BaHUEM TaOJIMYHBIX TAHHBIX, MOXKHO UCIOJIH30BATH JIsI CKOPHHTA TOJIHKO TaOJIMYHBIX JIAHHBIX.
JIOTOTHUTEIBHYIO HHPOPMAIIAIO CMOTPHUTE B paSHeJIel“CKOpI/IHF MIPABUJI CBSI3BIBAHUS  HA CTP. 258|.

Ipumeuanue: I1pu CKOPUHTE JAHHBIX C NCIOJIB30BAHNEM CT€HEPHPOBAHHOTO y3J1a Habop mocieqoBaTeIbHOCTEH B
HOTOKE JIFOOBIEe TApaMETPHI JOMYCKa UJIM MPOIYCKOB, BHIOPAHHBIC IPU IIOCTPOSHUH MOJICIHN, IS Lieseil CKOprHTa
UTHOPUPYIOTCSL.

HpCIICKaSaHI/IFI 13 npaBujl MocJIe10BATEeILHOCTEN

V3es1 paboTaeT ¢ 3aNUCsIME C y4eTOM BPEMEHH (MJIH TI0 TTOPSIZIKY, €CJIN J1JIs1 IIOCTPOEHHSI MO/JIEJIH UCTIOJIb30BAJIOChH
I10JIe OTMETKH BPEMEHH). 3alUCHh TOJDKHBI COPTHPOBATHCS 1O 1OJIH0 1D 1 110 moJIro 0TMETOK BpeMeH (eciii TaKue
ecTb). OHAKO MpeICKa3aHus He IPUBSA3aHbI K OTMETKE BPEMEHH 3aliCH, K KOTOPOil oHM nobaBsisitoTcst. OHE TPOCTO
YKa3bIBaIOT Ha HanOOJIee BEPOSTHBIE 2JIEMEHTBI, KOTOPBIE MOTYT BCTPETUTLCS 6 HEKOTOPOU TOUKe 6 Oy ayujem TpH
JIAaHHOU XPOHOJIOTUU TPaH3aKUuil 11 Tekyuero 1D BIJIOTh 10 Tekyluel 3anucu.

O6paT1/1Te BHUMAHUC HA TO, YTO NPEACKA3aHUA IJI1 KaxkJI0#1 3amucy He 00513aTEJIbHO 3aBUCIT OT TpaH3aKHI/Iﬁ 3TOU
3anucu. Ecim TpaH3aKIun TeKyIHeﬁ 3alnCy HC UHUIUAJIU3UPYIOT KOHKPETHOC ITPAaBUJIO, IIpaBUJIa 6y,Z[yT BbI6I/IpaTLCH
Ha OCHOBC INPCAbIAYIINUX 3anucent aiis TEKyLIETO 1D. I[pyl'I/IMI/I CJIOBaMH, €CJIM TEKyIlas 3aIlluChb HE I[O6aB_]'I9[CT
MOJIE3HOM HpOFHO3prIOH.[CI71 I/IH(i)OpMaL[I/II/I JUJIs IIOCJIEIOBATCJIBHOCTHU, K TCKyH.[CfI 3alliCh IIPUMCHSACTCA
IpCaCKa3aHue OT MOCJICTHEHN MTOJIE3HOU JIs1 9TOrO 1D TpaH3aKOWH.

IpeamnosioxuM, HapuMep, YTO €CTh MoAeJb [10CiIe10BaTEIbHOCTD C OJTHUM IIPABHIIOM
Oxem -> Xne6 (0.66)

U Bbl IPUMCHACTC €TI0 AJI CIACAYROIIUX 3aIucei.

Tabmmua 20. [Npumepsl 3anucei.

ID Iloxynka IIpornos
001 AXEM bread
001 MOJSI0KO bread

OGpaTuM BHUMAHHUE HA TO, 9TO MEPBAs 3AIUCh TEHEPUPYET NMPEICKAZAHNE X.1¢0, KAK U MOXKHO OBLIO MPEINOJIOKATS.
BTopas 3anuch TakKe COIEPKUT MPENCKA3AHNE X.4€0, TAK KAK HE CYIIECTBYET NPABHIIIA JUTS JJICeM C TIOCIIETYFOIIUM
MOA0KO, HOITOMY TPAH3AKIIUS MO.10KO HE TOOABIIAET KAKON-JTMOO0 TOJIE3HON HHPOPMAIINY, ¥ CHOBA IPUMEHSETCS
npasuiio [xem -> Xne6.

FeHepI/IpOBaHI/Ie HOBBIX Y3JI0B

Memnro CO3,HaTb IIO3BOJISACT C(I)OpMI/IpOBaTL HOBBIC HAAY3JIbI HA OCHOBC MO/JECJIM ITOCJIEA0BATCIIbHOCTH.

e Cynepy3ea npaBui. Co3aet Hay3el, KOTOPBIM MOXeT OOHAPYKUBATH U YUYUTHIBATH MOSIBJICHNE
[IOCJIEIOBATENILHOCTE! B OLIEHMBAEMBIX JIaHHBIX. ECJIM HUKaKOoe NpaBmJIo He BBIOPAHO, 9T OIIIHMS OTKJIFOYAESTCS.
JIonmoHUTETbHYI0 MHOOPMAIIHIO CMOTPHUTE B pasese| [ eHepupoBanue HaTy3/1a OIPABHUJI 3 CJIEIKA MOIeITH|
[nocrenoBatensHOCTH” Ha cTp. 269]

* Moaean s NaJMTPLI . B03Bpau1aeT MOJICJIb HA MaJIUTPy Mopenu. D10 MoJIe3HO B CUTyalusx, Korja KoJujiera
IIocJIaj BaM IIOTOK, co;:[epxcaumﬁ MOACJIb, HO HE CaMy MO/JCJIb.
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I'Io.up06Hocm cnenxKoB moageneun nocrsiegosatesibHOCTEU

Ha Bxuagxke Mopens i ciienka moaesu [TocieqoBaTelbHOCTh BBIBOASTCS NPaBUJIa, U3BJICYEHHbBIE AJITOPUTMOM.
Kaxnas ctpoka B TabJmie MpeAcTaBIIseT MpaBuilo, IpUYeM 3a aHTeneeHToM (dacth "if" B mpaBuiie) B nepBom
cToJI0IE Cclie/TyeT KOHCEKBEHT (4acTh "then" B mpaBuiic) BO BTOPOM CTOJIOIIE.

Kamuoe IIpaBHJIO ITOKA3bIBACTCA B CIICAYIOIIEM (l)opMaTe.

Tabmuua 21. @opmar npasun

AHTeleIeHT KoncekBeHT
NMWBO W KOHCEpBbI beer

fish fish

fish

[TepBrIit mpuMep TpaBIIIa HHTEPIPETUPYETCS Kak 444 ID, y koTopwix "muso" u "koncepswt" 6viau 6 04101
Tpan3aKyuu, 6epoATHO I0A81eHue KOHcekgenTa "muso.” BTOpoi mpuMep mpaBuja MOXHO HHTEPIIPETUPOBATH KaK
aas ID, y koTopuix ects "puida’ 6 oanoil Tpansaxyuu u 3arem "poioa’ 6 Apyroil, 6epOATHO MOABACHUE KOHCEKECHTA
"poioa”. OOpaTUTe BHUMAHHUE, YTO B IEPBOM MPABUJIIE TUB0 Y KOHCEPEbl TPHOOPETAIOTCS OJHOBPEMEHHO, a BO
BTOPOM pbl6a TPUOOpETAETCS B IByX PA3HBIX TPAH3AKIMIX.

Menro CoptupoBka. Krnonka meHro CopTHpOBKa Ha TAHEJIM HHCTPYMEHTOB YIPABJISIET COPTHPOBKOI MPaBUIL.
Hamnpasienne copTupoBKH (IO BO3PACTAHHIO MM YOBIBAHHUEO) MOKHO U3MEHHTH C IIOMOIIBI0 KHOIIKU HAIIPABIICHAS
COPTHPOBKH (CTpesIKa BBEPX MJIH BHU3).

JJ1s cCOpTUPOBKY MPaBUIT MOKET UCHOIb30BATHCS:
* % NOIJIEPXKKHI

* % JIOCTOBEpHOCTHU

* % moAIePKKA IPABUIT

*  KoHcekBeHT

e IlepBblii anTEHEACHT

* Tlocrennnuit aHTeeACHT

e Koym4ecTBO 3JIeMEHTOB (AaHTCIEACHTHI)

Hanpumep, ciemyromas Tabamna COpTUPYETCS B YOBIBAFOIIEM MOPSIIKE IO YUCITY 3JIeMEeHTOB. [1paBuiia ¢
HECKOJIbKUMH 3JIEMEHTAMHE B HA0OPE aHTEIEACHTOB MPEAIIECTBYFOT MPABAJIAM C MEHBIIIAM YHCIIOM 3JIEMEHTOB.

Tabmuua 22. [paBuna, 0TCOPTUPOBAHHBIE 110 YACITY 3/IEMEHTOB

AHTene et KoncexkBeHT
MUBO W KOHCEPBH W 3aMOpOXeHHble Griofa frozenmeal
NMUBO WU KOHCEpBHI beer

fish fish

fish

softdrink softdrink

Menio IToka3ars/ckpbITh Kputepuu. B Menro [Toka3aTh/CKpbITh KpUTEPUU KHOIKA CO 3HAYKOM PEIIETKH YIPABJISET
Onuuei A5 BbIBOJA IpaBuJl. JIOCTYIIHBI CJIEIYIOLIUE ONLUY BBIBOJA:

* DK3eMILIAPbI BEIBOJIUT HHPOPMAIINIO O KOJIMYECTBE YHUKAJBHBIX 1D, 171 KOTOPBIX B 1104HOT I10CAET08ATEALHOCTU
MIPHUCYTCTBYIOT U aHTENEACHTHI, U KOHCEKBEHTHI. (OOpaTnuTe BHIMAaHNE HA TO, YTO B 3TOM €CTh OTJIMYHE OT
MOJeJIEH CBSI3bIBAHMS, KO 1A KOJIMYECTBO 3K3EMILISIPOB YKa3bIBa€T HA KOJIMYECTBO 1D, 1151 KOTOPBIX IPUMEHUMBI
T0bK0 aHTenenenTsl). Hanpumep, npu ganHom npasuiie Xne6 -> colp te ID B gaHHbIX 00yYeHHUs, 1 KOTOPBIX
IIPUCYTCTBYIOT U X.1€0, U Cblp, HA3BIBAIOTCS IK3EMILISIPAMH.
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* Tloamep:kka BbIBOAUT HPOIEHTHYIO 10110 ID B JaHHBIX 00yUYEHUS, sl KOTOPBIX 3HAYCHHSI AHTELEJIEHTOB - 3TO
true. Hanpumep, ecin 50% maHHBIX 0OyYEHUs BKJIFOUAIOT B ce0sl aHTELEAEHT X.2e0, TIOAMEPIKKA U1 IPaBUIIa Xeb
-> cblp coctaButT 50%. (Kak yka3bIBajoch paHee, JIsl MOJIeJiel CBSI3bIBAHUS TOJIJIEPIKKA He OCHOBAHA HA YUCIIe
3K3EMILISIPOB).

* JIoCTOBEPHOCTb YKa3bIBAET MPOLECHTHYO AOJIO 1D, I KOTOPHIX CAeNIaHbI IPABIJIbHBIC IPEICKA3AHUS, CPEIN
BCEX ID, JJIA KOTOPBIX JEJIA0TCA NMPEACKA3aHN C UCIIOJIb30BAHUEM JAHHOTO IpaBUJa. OHa BBIYUCIIIETCS HA
OCHOBE o6yqa}om1/1x JAHHBIX KaK OTHOLIICHHUE YUCJIa ID, JJIA KOTOPBIX Hafu:[eHa IIOoJIHa IMOoCJICA0BATCIIbHOCTD, K
quciy ID, 11 koTopbIX HaliieHs! anTeneeHTsl. Hampumep, ecim 50% maHHBIX 0Oy4YeHUs coaepkaT KOHCEepBb
(0603HAYAET MOIEPXKKY aHTENEAEHTA), HO TOJIbKO 20% co/iepKaT U KOHCEpBb, 1 3aMOPOXeHHbIe 6rioaa,
JOCTOBEPHOCTD ISl IPABIJIA KOHCEPBH -> 3aMOPOXeHHbie Briona Oyzaer pasha opgepkka npasuna /
Mopoepxka aHTeueneHTa, To ecth 40% B HallleM cityyae.

e Iloanepxka npasuia 1 mozese [TociieoBaTeIbHOCTh OCHOBAHA HA 3K3EMILISIPAX U BBIBOAUT IIPOLEHTHYIO
JIOJIFO TaHHBIX OOYUYeHMsI, 1JI1 KOTOPBIX Y MOJIHOTO MpaBUJIa, AaHTELEACHTOB M KOHCEKBEHTOB 3HAUYCHUE true.
Hanpumep, eciu B 20% AaHHBIX 0OYUEHUsI COAEPKATCS U X.4e6, U cbip, TIOAEPKKA JIJIs IpaBuiia X1e6 -> cbip
cocraBut 20%.

O6paTuTe BHIMaHNE, YTO BBIYHACIICHUE IPOICHTHOI T0JI OCHOBAHO HA KOJIMYECTBE TOIMYCTUMBIX TPAH3aKIHA (B
KOTOPBIX €CTh IO KpaifHeit Mepe o/InH HaOJIF0TaeMBbIit JIEMEHT WMJTH 3HAUCHHE true), a He Ha MOJHOM KOJIMYECTBE
Tpan3axnuii. Hemomyctumble TpaH3aKIUu, Y KOTOPBIX HET 3JIEMEHTOB MJIM 3HAYSHMIA true, OTOPACKIBAOTCS TP ITHX
BBIYHCIICHUSIX.

Kuonka ®niptp. KHonka ®mibTp (3Ha40K € BOPOHKOIA) B MEHIO PACKPBIBAET HUKHIOIO YaCTh AMAJIOTOBOTO OKHa,
IIOKa3bIBasl MAHEJIb, I'/Ie BBIBOSTCS aKTUBHBIE (QMIILTPBI NpaBuil. GUIIBTPHI HCIOJIBL3YIOTCS, YTOOBI Cy3UTH HA0OD
IIPaBUJI, IOKA3aHHBIX HA BKJaake Moenn.

PucyHok 52. KHonka ®unibTp

UTo6HsI co31aTh (DUIIBTP, LIEJIKHUATE 10 3HAYKy PuibTp cpaBa oT packpbIToil maHeau. OTKPOETCS OTAEIIbHOE
JINAJIOTOBOE OKHO, B KOTOPOM MOHO 33J]aTh OTPAHUYEHUS JIJI1 BbIBOJIA IPABIIL. 3aMETUM, YTO KHOIKa PUIILTP
4aCTO UCHOJIB3YETCSl B COUCTAHUY C MeHIO [ eHepupoBaTh, YTOOBI CHaYaJIa (PUIHTPOBATH MPABUIIA U 3aTEM
TEHepUPOBATH MOJIEJIb, COJIEPKAIIYIO 3TOT OJHAOO0P NPaBUJI. JlOMOJHUTEILHYIO HHPOPMAIIMIO CMOTPHUTE B
paszneie |“3a}:[aHI/IG GrIbTPOB A1 HpaBuir’ Ha CTP. 255| HITKE.

I'Iapameprl CNenKkoB moaenen nocnegoBaTesibHOCTEN

Ha Bxnaake [Tapamerpsl cienka Mmonesn [Tocie1oBaTeTbHOCTE BBIBOAATCS OMIMHI CKOPHUHTA IS 9TOM Moesn. DTa
BKJIAJIKa JIOCTYIIHA TOJIBKO MOCjIe J0OaBJICHHUsI MOJIEJIN Ha XOJICT MOTOKA JJIsl CKOPUHTa.

MakcnMaibHOe YHCJI0 npeAcKa3anuil. 3aaiiTe MaKCMMAaJIbHOE YUCJIO TPOTHO30B, BKIIFOUEHHBIX IS KaXJI0T0 Habopa
3JIEMEHTOB KOP3UHBIL. [IpaBuiia ¢ caMbIMU OOJIBIIIMME 3HAYCHUSIMU JIOCTOBEPHOCTH, IPUMEHUMBIC K 3TOMY HaOOpy
TPaH3aKIHiA, UCIIOJIb3YIOTCS [JIsl TEHEPUPOBAHUSI IIPEICKA3AHUI JJIsI 3AIIUCHU JIO 33 JAHHOTO Mpe/Ieia.

CBoKa cnenKoB moaenen nocnegoBaTenbHOCTEN

Ha Bxmagke CBoaka AJIs CIIETIKa MOJIEIN IPABIII IOCIIEIOBATEIILHOCTEH BBIBOIUTCS KOJIMIECTBO OOHAPYKEHHBIX
MpaBuJl, a TAK)KE MUHUMAJIbHbIE U MaKCUMAaJIbHbIE 3HAUEHUS TOAACPKKHU M JOCTOBEPHOCTH B paBuiax. Eciu Bbl
BBITIOJTHIIIN y3€J1 AHAJIN3, TPUCOEIMHEHHBIN K TAHHOMY y3JIy MOJEJIMPOBAHUSI, HPOPMAIUS ITOTO aHAJIM3a OyeT
TAKXK€E BbIBEJICHA B ’TOM pa3JeJIe.

x99

JIOTOTHATEILHYI0 HHPOPMAITIO CMOTpHTE B pasele| [IpocMoTp cirenkos Mosesneii” Ha ctp. 42}
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FeHepMpOBaHVIe Haay3na npasuin U3 crgiernka moaenu
nocnengoBaTesibHOCTU
YTo6BI CreHEPUPOBATE HAJy3€e] IPABKII Ha OCHOBAHUH TIPABHJIA TIOCIIEA0BATEILHOCTH:

1. Ha Bxyaaxe Mojesb clienka MOJIeNU MPaBuJl MOCJIEI0BATEILHOCTH IIEJIKHUTE IO CTPOKE B TabJmIle, YTOOBI
BBIOpATh HYXKHOE IPABUJIO.

2. B menro Opay3epa mpaBui BEIOEpUTE:

Co3aatp > Haay3es npaBui

Baoxcno: UYToOBI NCTIOIB30BATH CTEHEPUPOBAHHBIN HaTy3e], HEOOXOAMMO OTCOPTUPOBATH AaHHEIE 1o nouto ID (7 mo
oo Bpemsi, ecim Takoe ecTh), mpek/ie YeM NepeaBaTh UX Ha HaAy3ell. B HecopTHpOBaHHBIX TaHHBIX HATy3e]I HE
00HAPYXUT MPABUJIbHYIO MOCIEAOBATEIHLHOCTb.

J171s1 reHepUpOBAHUS HATY3J1a TIPABUIT MOXHO 3aaTh CJIETYFOIIUE OIIINN:

Oﬁﬂapymeﬂne. 3a,aaeT, KakK OIPEACIIAOTCS COBIIAACHUSA JId IIEPEAAHHBIX Ha HAAY3€CJI JaHHBIX.

*  Toabko antenenentbl. Haxysen 6yaer naeHTuGUINPOBATH COBIAAEHIE BCAKUI pa3 NpU HAXOXKICHUT
AHTELEJCHTOB JJIs1 BLIOPAHHOT O MpaBUJiia B MPABUJILHOM MOpsiike B Habope 3amnuceit ¢ oAuHaKoBbIM [D
HE3aBUCUMO OT TOr0, HAliJIeH JIM TakXke KOHCeKkBeHT. OOpaTuTe BHUMAaHKE HA TO, YTO NIPU 3TOM HE IPUHUMAETCS
BO BHUMAHUE JIOIIyCK OTMETKM BPEMEHH U NapaMeTPbl OTPAaHUYEHUS] PA3PBIBOB 1JIS 3JIEMEHTOB U3 UCXOJHOTO
y3J1a MOJIeJIMPOBAHUS IocienoBaTesbHocTH. Koraa nociaeanunit Habop 3J1eMEeHTOB aHTELEICHTOB
oOHapyXuBaeTcs B IOTOKE (@ BCe APYrUe aHTEIEACHTH! HAlICHbI B IPABUJILHOM IIOPSIZIKE), BCE
IIOCJIeI0OBATEIIbHBIE 3aMUCH ¢ TeKylM ID OyayT comepkaTh BEIOPAHHYIO HIKE CBOJIKY.

* Bes nocaenoBareabHoctb. Haryser Oyner naeHTH(GUINPOBATH COBNAJICHUE BCSIKMI pa3 MIPH HAXOXKICHUN
AHTEIC/ICHTOB U KOHCEKBEHTA JIJISI BRIOPAHHOTO IPAaBIIIa B MPABIJILHOM MOPSAKEe B HAOope 3amuceii ¢
oauHakoBbIM ID. [Tpu 5TOM He NpUHUMAETCS BO BHUMAHUE IOMYCK OTMETKU BPEMEHHU U TApaMeTPbl O PAHUYEHU S
Pa3pbIBOB IS 3JIEMEHTOB U3 UCXOHOIO y3JIa MOACIMPOBAHMS [1OCIIE10BATEILHOCTU. KOorj1a KOHCEKBEHT
00HapYXUBAETCS B MOTOKE (A BCE AHTEIE/ICHTHI TAK)Ke HAWCHBI B TPaBUIILHOM MOPSAKE), TEKYIIasi 3aIicCh U BCE
MIOCJIeIOBATENIbHBIE 3aIMCH ¢ TeKymuM ID OynyT comepkaTh BEIOPAHHYIO HIKE CBOJIKY.

BBIBOZ[. anaBﬂﬂeT, CKOJIbKO UMCHHO CBOJIOK }1068,BJ'I$[€TC$I K JaHHBIM B BBIBOJIC HaaAy3Jia IIpaBUJIL.

*  3HayeHHe KOHCEKBEHTA JIJIsl IEPBOI0 BXO:K/1eHusl. 3HaUeHHUE, T00aBJICHHOE K TAHHBIM, - 9TO 3HAUYCHUE KOHCEKBEHTA,
[IPe/ICKa3aHHOE HA OCHOBAHMU NEPBOTO MOSBJICHHSI COBNACHMS. 3HAUCHUS TOOABIISIFOTCS KAK HOBOE MOJIE C
UMeHeM rule_n_consequent, TJie n - 5T0 HOMep NpaBuiIa (Ha OCHOBAHUY HOPSIIKA CO3aHNS HATy3JI0B IPABUJII B
MOTOKE).

*  HcTHHHOE 3HAYeHHe /ISl IePBOro BXOKAeHUs. 3HaUCHUE, T0OaBICHHOE K JaHHBIM, - true, eCJId eCTh IO KpalHei
Mepe oJHO coBnajieHne 151 qanHoro 1D, u false, ecom coBnanenuit HeT. 3HaYeHHSI TOOABJIISIOTCS KaK HOBOE MOJIE C
umeHeM rule_n_flag.

*  Yncao BXo:kaeHni. 3HavYeHue, 100aBIgeMoe K JaHHBIM, - 3TO YUCJIO COBNAieHUH 11 JanHoro ID. 3naueHns
J100aBJISIOTCST KAK HOBOE IOJIE C UMEHEM rule_n_count.

* Howmep npaBmwia. Jlo6aBiieHHOE 3HAUEHKE - 3TO HOMED U1 BEIOpaHHOTO mpaBuia. Homepa npaBui Ha3HAYAIOTCS
Ha OCHOBAHUU MOPSIKA, B KOTOPOM Hay3JIbl JOOABISUINCH B MOTOK. Hanmpumep, nepBblii Haay3es1 IpaBUl
YUUTBIBACT Ipaguio 1, BTOPOIi Haay3el - paguio 2 U TaK aajee. DTa OIIKs OKaXeTCs Hauboiee MoJIe3HO,
KOI'/1a BBl Oy/IeTe BKJIFOYATh HECKOJILKO HAAy3JIOB IIPABIII B IIOTOK. 3HAYCHUS TOOABIIAIOTCS KaK HOBOE IOJIE C
nMmeneM rule_n_number.

*  BK/IIOYATH 0BEPHTE/IbHBIE BEPOSATHOCTH. [1py BEIGOpE 3TOM OMNMIMK B IIOTOK JAHHBIX OYIET 100aBIIATHCS
JIOBEpUTEJIbHAS BEPOSITHOCTD IPABHIL, 4 TAK)KE BHIOPAHHAS CBOKA. SHAUCHHUS JOOABIISIOTCS KAK HOBOE IOJIE C
nMeHeM rule_n_confidence.

Y3en npaBun cBA3biBaHUA

[TpaBuia cBSI3BIBAHUS MPEACTABIIAIOT COOOM ONepaTOPHI CICAYIOMIETO BUAA!
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Hampumep: "Ecim mokynaTtesb nproOpeTeT OPUTBY M CPENICTBO MOCIEe OPUTHS, TO OH KYIUT KPeM sl OpUTHS C
JIoBepUTeNIbHOMI BeposiTHOCThIO 80%". V3en [1paBuia cBA3bIBAHUS U3BJIEKAET HAOOD MPABUII U3 JAHHBIX, BBIICIISIS
IpaBIIa ¢ HAMOOJIBIINM UH(OPMALMOHHBIM COJIEPKUMBIM. Y3ea [IpaBuia cBsI3bIBaHUS OYEHB IOXO0X Ha y3eJl
Anpropu, OJJHaAKO €CTh HECKOJIbKO 3aMETHBIX Pa3JINYuUii:

* IlpaBmia CBA3BIBAHMS HE MOTYT 00pabaTHIBATh JaHHBIC TPAH3AKIIUIA.

e [lpaBmia CBS3BIBAHHSI MOTYT 00pabaTHIBATE JaHHBIC C TUIIOM XpaHeHHs! CIICOK W YPOBHEM H3MEPCHUS
Cobpanue.

* [lpaBmia CBs3bIBaHMSI MOXKXHO UCIOJIH30BaTh BMecTe ¢ IBM SPSS Analytic Server. DTo rapantupyet
MaclITa0UPyeMOCTh M O3HAYAET, YTO MOKHO 00padaThIBATh JAHHBIE OOJIBIIOr0 00bEMA U UCIOJIb30BATD
perMyIIecTBa 6oJiee OBICTPOIT MapasuIeIbHOW 00padOTKH.

* IlpaBuiia CBA3BIBAHUS MPEIOCTABIISIOT TOMOJHUTEIbHBIE HapaMEeTPhl, TakHe KaK BO3MOKHOCTh OTPaHINYMBATD
YUCJIO TEeHEPUPYEMBIX IPABUJI, YBEJINUUBAsI TEM CaMBIM CKOPOCTb 00PabOTKH.

* BrIXoaHBIC TaHHBIE CJIETIKA MOJIEJIN BBIBOISITCS B CpPEACTBE MPOCMOTPA BBIBOJA.

Ipumeuanne: VY3en [IpaBuia cBs3biBanus He noaepxkuBaet maru Ouenka Mmozesu uim [Todeauress/ITpeTenaeHT
B IBM SPSS Collaboration and Deployment Services.

HpnMeanne: V3en HpaBI/ma CBA3BIBAHUS UTHOPUPYET IIYCTHIC 3alIMCU IPU IOCTPOCHUU MOJCJIU, €CJIM THUII ITOJIA -
(bnar. HYCTBIC 3alliCH - 3TO 3aIllUCH, I'IC BCC IIOJISA, UCIIOJIb3YEMBIC B IOCTPOCHUU MOJEJIU, COACPIKAT 3HAYUCHHUC false.

B xaTasore Demos ycranoku IBM SPSS Modeler mocTyneH moTok, IeMOHCTPUPYIONTAIT pabOoTarONIi TpuMep
ucnoJib3oBanus [1paBuit cBsi3piBanus ¢ uMeHeM geospatial _association.str ccputaromuiicst Ha Gaityibl JaHHBIX
InsuranceData.sav, CountyData.sav u ChicagoAreaCounties.shp. Bl MOXeTe MOJIy4UuTh JOCTYII K KATAJIOTY
Demos u3 rpyumnsl nporpamm IBM SPSS Modeler B mento [Tyck Windows. ®aiin geospatial_association.str
HaXOJUTCs B KaTajore streams.

MpaBuna cBA3biBaHUA - Onuum nonemn

Ha Bxmaske I[Moast BbIOEpHUTE, XOTUTE JI BBI UCIIOJIH30BATH 3HAUCHIS POJICH TTOJICH, yKe onpe/ieIeHHbIe Ha y3J1axX
BEIIIIE 110 TIOTOKY (HAIpUMep, Ha IpeAbIayIeM y3iie Trun) uim 3a1aTh Ha3HAYCHUS TIOJIeH BPYYHYFO.

Ncnojb3o0Bath pom
OTa omIus UCHOJIb3yeT 3HAUCHUS poJiell (Takue Kak Ha3HAYCHHS U IPEAUKTOPHI) C PACHOJIOKEHHOTO BBIIIE
y37na Tun (uu ¢ BKJIaaku THITEI JIeKalero BeIlIe y3ja ucTounnka). [Toms ¢ possro Bxoansle cuntarores
YCJIOBUSIMH, 110JIs1 ¢ POJib0 HazHaueHne cuuTaroTes Npeacka3aHusiMy, a MOJIs, UCIOJIb3YEMBIE U KAK
BXO/IHBIE TOJISI, U KaK [OJIs1 HA3HAYEHMsI, pACCMATPUBAIOTCS KaK I0JIs C 00EUMHU POJISIMHU.

3axaTh HA3HAYCHHS 10J1ell CAMOCTOATEILHO
BribepuTe 3Ty ONIMIO MIPH JKEJIAHUK 3aJ1aTh Ha3HAYCHUSI, IPETUKTOPHI U IPYTHE POJIM BPYYHYIO HA 3TOM
JKpaHe.

IMons  Ecom BBl yka3aim Mcenob3oBaTh N0/1b30BaTe IbCKHE HA3HAYEHHS MOJIel, TPY TOMOIIN KHOTIOK CO CTPEJIKAMU
HA3HAYHTE 3JIEMEHTHI U3 9TOTO CIIMCKA BPYYHYIO JIJIS OKOH B MIPABOM YAaCTH 9KpaHa. 3HAYKH 0003HAYAIOT
JIOTIyCTUMBIE YPOBHU U3MEPEHUS JJIS KaXKI0TO MOJIS.

O06a (Ycaosue nm Ilpeackasanue)
Jlo0aBiisieMble B 9TOT CIIUCOK I1OJISI MOTYT IPUHUMATD B IIPaBUJIaX, CCeHEPUPOBAHHBIX MOJIEJIbIO, JINOO
POJIb yCII0BHSL, TMOO POJIb Mpejcka3aHus. Pom Ha3HAYAROTCS [JIsl IPABIII IO OTIEJILHOCTH, HOATOMY B
OJTHOM TIPaBHJIE TT0JIe MOXET HPEICTABIISATE COOOM YCIIOBHE, & B IPYTOM - IIPE/ICKa3aHHUE.

Touabko Ipeackasanne
[Toss, moOaBIsIeMBbIe B 3TOT CIUCOK, MOTYT TIPECTAaBaTh JJIS MPABUJIA KaK MpecKazaHne (Ipyroe Ha3BaHue
- "koHcexBeHT"). Haymmuue moJist B 3TOM CITUCKE HE O3HAYAET, YTO OHO MCIOJIb3YETCs B JIFOOBIX MPaBUIIaX, a
O3HA4YaeT BCEro JIMIIb, YTO €CJIH MOJIe UCTIOJIb3YeTCsI, OHO MOXET ObITh TOJILKO MOJIeM MpeACKa3aHuUs.

Toabko Y ciioBue
[Toutst, mobaBJIsieMble B 3TOT CIIUCOK, MOTYT IPEACTaBaTh JIJIs PABMJIA KaK YCIIOBUE (pyroe Ha3BaHUE -
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"anTeneneHT"). Hajmuue moJsis B 9TOM CIUCKE HE O3HAYAET, YTO OHO MCHOJIB3YETCs B JIFOOBIX MIPaBIIIAX, a
O3HAYaeT BCETO JIMIIb, YTO €CJIM IOJIE UCTIOJIB3YETCs, OHO MOXET OBITh TOJIHKO ITOJIEM YCIIOBHSI.

I'IpaBMna cBA3biBaHUA - nOCTpoeHMe npasun
Hucno anemMeHTOB Ha npasuio

3a,£[aI7IT6 IIpr MIOMOIIH CJICOYFOIIUX OHHI/IfI, CKOJIBKO 3JIEMEHTOB WUJIM 3HAYECHUM MOKHO UCNOJIb30BATh B KAXKI0M
npaBuJic.

ITpumeuanne: OOBeAMHEHHOE HTOTOBOE YHCIIO B CICAYIOIINX IBYX MOJISIX HE MOXET HpeBbImaTh 10.

MaxkcnMasibHoe YHCI0 YCI0BHil
Bribepute MakCUMaIIbHOE KOJMYECTBO YCIOBHI, KOTOPHIC MOKHO BKJIFOYUTH B OJTHO MPABHIIO.

MakcuMaibHOe YHCJI0 NpeACKA3aAHui
BI:I6€pI/IT€ MAaKCUMAaJIbHOE KOJIMYECTBO Hpe[[CKaSaHHfI, KOTOPBIC MOXHO BKJIFOYUTH B OJHO IIPABUJIIO.

NMocTpoeHue npasun

Cneﬂy}oume OIIIUU UCTIOJIB3YIOTCA IJId 3aJaHUA YUCJIa U TUIIA TPaBUJI IJI1 TOCTPOCHUA.

MaxkcnmajibHoe KOJIHYeCTBO npaBuJi
3aﬂaﬁTe MAaKCUMAJIbHOC YMCJIO NPpaBUJI, KOTOPBIC MOTYT PACCMATPUBATLCH JI1 UCIIOJIL30BAHUS B
MOCTPOCHMHU ITPpaBUJI AJIsI MOJCIIN.

Kpurepuii npaBuia a5 nepsbix N
BriOepute xpuTepuii, NCIOIB3YEeMBI 1Sl YCTAHOBIJICHAS ePBLIX N mpaBuiL, Tie N - 3HaUCHHE, BBEICHHOC B
nosie MakcuMaJ/ibHoe Yice/I0 npaBuii. MoXHO BHIOpATh OJIMH U3 CIIETYIOIINE KPUTEPHEB.

* Iloxa3artesn noBepus
* Iloanepxka npaBuia
* Iloanepxka ycioBus
* Pocr
* Bueapsiemocth
Toabko 3Ha4eHns true s ¢Jiaros
Ecnu y naHHbIX TaOIuuHbIH popMaT, BIOEpUTE 3Ty ONIHUIO, YTOOBI BKJIFOYATH B MOJIyY€HHBIE B UTOTE
IpaBKJIa TOJILKO 3HAYECHUS true isl uiaros. BeiOop 3HaueHMit true No3BoOJISET ceaTh paBuia 6oJee

MOHSITHBIMH. DTa OMIMsI HEIPUMEHNMA K JAHHBIM B TPAH3aKIIMOHHOM (opmate. JJONOJHUTEIBHYEO
HH(pOPMAIIIIO CMOTpHTE B pasjeie [‘CpaBHeHNe Ta0IMYHEIX M TPAH3AKIHOHHBIX JAHHBIX” Ha CTp. 246

KpuTtepuin npasuna

Ecim BeIOpaThs BKIIIOUATH KpHTEPHil NPaBHJIa, TIPU TOMOIIIH CJISAYIOMNX OMIUI MOXHO BBIOPATh MUHUMAJIBHYIO
CHJIy, KOTOPO# TOJDKHBI COOTBETCTBOBATH MPABMJIA, YTOOBI OHM PacCMAaTPHUBAJIUCH JIJIS HCIOJIb30BAHUS B MOJICIIH.

* JlocToBepHOCTH 3a/1a1iTe MUHUMAJIBLHBII IPOIEHT JIOCTOBEPHOCTH JIJIS JIOBEPUTEIILHOI'O YPOBHSI KAK 3HAYCHUE JIJIST
paBuJIa, FEHEPUPYEMOT0 MO/IejIbi0. ECin MoiesIb CreHepupyeT NpaBujio ¢ YypOBHEM MEHBIIE 3TON BEJIMYMHbI,
MpaBmjIo OyIeT OTOPOIIEHO.

e Tlommep:xka npaBuia 3a1aiiTe MUHIMAJIbHBIA IPOLCHT [IJI1 YPOBHS MOAICPKKH IIPABIIIA KaK 3HAUCHHE JIISI
paBujIa, TeHEPUPYEMOTro Mo ielbio. Ecim Moenb creHepupyeT mpaBujIo ¢ YpOBHEM MEHBIIIE 3TOW BEJIMINHEL,
paBWJIO OyIET OTOPOIIEHO.

e Tlommep:xka ycaoBusi 3aaiiTe MUHUMAJIBHBIN MIPOIEHT JOCTOBEPHOCTH JJISl YPOBHSI IOJICPKKU YCIOBUS KaK
3HAYCHHUE [IJIS IIPABUJIA, TCHEPUPYEMOT 0 MOAEIbEo. Ecim MoiesIb creHeprupyeT MpaBUilo ¢ YPOBHEM MEHBIIIE
3aJaHHON BEJIMYMHBI, IIPABUIIO OyIET OTOPOIIICHO.

* Tloabem 3anaiiTe MUHIMAJILHOE 3HAYEHHE [TOIbEMA, PA3PELICHHOE JIJIS TPABHJIA, KOTOPOE FEHePUPYETCs
Moiesibro. Ecim MoJieib creHepupyeT mpaBuiIo Co 3HAUYCHUEM MEHbBIIE 3aJaHHON BEJIMYUHBI, IPABUIIO OyIIeT
OoTOpOIIEeHO.
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UcknounTtb npaBuna

B HEKOTOPLIX CJIyYasaX CBA3b MEXKAY HECKOJIbKUMU MMOJIIMU 6yZ[CT MU3BCCTHA UJIM CaAaMOOYCBUIHA, TOI' 1A MOXKHO
HCKJIFOYUTD MMPpaBUJia, IOJII KOTOPLIX NPEACKA3BIBAIOT APYT Apyra. Uckmrouus nmpaBujia, COACPKAIIUC oba 3HA4YCHUA,
MOXHO COKPATUTHL HE3HAYUMbBIC BXOAHLIC JaAHHBIC U YBCJIMUYUTDH BEPOATHOCTDH HAWTH MOJIE3HbIC PE3YJIbTATHI.

IMoast  Boibepute CBA3aHHBIE MOJIsI, KOTOPBIE BBl HE XOTUTE UCIOJIB30BATH BMECTE B IOCTPOCHHUHU ITPABUIL
Hanpumep, CBSI3aHHBIMHU MOJISIME MOTYT ObIThH [ITpou3BoauTe b aBTOMOOUIISI 1 MO/1e/Tb aBTOMOOUIIS UITH
Vuebnslii rog u Bozpact yuenuka. [1pu co3aanunu npaBuil MOJIENbIO, €CI JIMOO B JIeBO#L, 1100 B paBoit
yacTH mpaBuia (YCIOBUS WM MpeICKa3aHus) OyaeT CoAepKaThCsl XOTS OBl OJHO U3 BLIOPAHHBIX MOJIEH,
IPaBUIIO OTOPACHIBACTCS.

MpaBuna cBA3biBaHUA - Npeobpa3oBaHuA
KaTeropusauuna

Crieayrolnue ONIKUU MCIOJIb3YFOTCS IS 3aIaHMsI CIIoco0a pa3OKMeHus Ha IPYIIIbI HEIPEPHIBHBIX IOJICH (YUCIIOBOTO
JIAAra3oHa).

Ymuci10 HHTEPBAJIOB
Bce HenpepbIBHBIE TOJIS, TSI KOTOPBIX 33/IaHO aBTOMATHYECKOe pa30MeHne Ha TPYIIbI, pa30MBAOTCS HA
pPaBHbIE MHTEPBAJIBI, YMCIIO KOTOPBIX BBl yKa3bIBaeTe. MOXHO BBIOpATH JIFOOOE YMCIIO B IMANIA30HE OT 2 10
10.

Mona cnuckKkos

MakcumaJibHas JIJIMHA CIHCKA
YUToOBI OTPAHMYUTD KOJIMIECTBO 3JIEMEHTOB, BKJIIFOYAEMBIX B MOJIEJIb, €CJIM JIJTAHA TIOJISI CIICKA HEM3BECTHA,
BBEIMTE MaKCUMAJIbHYIO JIUTMHY CIIACKa. MOHO BBIOPATh JIF000E ynciio B quanazone ot 1 mo 100. Ecim
CIIMCOK OKa)XeTCsl IUIMHHEE BBEJIEHHOTO YMCIIa, MO/IEJIh TO-IpeKHEMY Oy/IeT HCIOJIb30BaTh MOJIe, HO
BKJIFOYATH B HET'O 3HAYSHUS TOJIHKO J0 JTOCTHKEHHS 9TOTO YUCIa; BCE 3HAUCHUS CBEPX HETO B ATOM MOJIE
OyayT HTHOPUPOBATHCH.

lNMpaBuna ceBA3biBaHUA - BbiBOA

OHIII/II/I Ha 5TOU IaHEJIN YIpaBJIAKOT BBIBOAOM, KOTOprﬁ 6y,Z[CT TCHEPUPOBATHCA ITPU ITOCTPOCHUN MOICIIN.
Tabnuubl npasun

[Tpu momoImy CIeayrOINX ONIUNA CO3AaiTe OANH MM HECKOJIHKO THIIOB TAOJIMII 415 BBIBOJA ONTHMAJILHOTO
KOJIMYEeCTBA MPpaBUJI (HA OCHOBE 3aJaHHOI'0 BAMH YHMCJIA) TSI KXKIOTO BEIOPAHHOTO KPUTEPHSI.

Ioxazarenn noBepust
JlocToBepHOCTH - 3TO OTHOIIEHUE NOJAEPKKH TpaBUjla kK MOAAEPXKKe YCIOBUsL. 17151 3JIeMEHTOB ¢
yKa3aHHBIMU 3HAYEHUSIMU YCJIOBUIA: IPOLEHTHASI OIS C MPEACKa3aHHBIMU 3HAYCHUSIMU KOHCEKBEHTOB.
CoznaeT Tabdimity, cogepskalyro gy4mne N IpaBril CB3bIBAHMS HA OCHOBE JOCTOBEPHOCTH JJIS
BKJIFOYEHUS B BBIBOJ (r7ie N - 3HaUeHne onuy YUHci10 BBIBOIUMBIX NPABHII).

IMoaep:kka npasuia
J10J1s1 9JIEMEHTOB, [IJIs1 KOTOPBIX IPABUJIO B LIEJIOM, YCJIOBHS M IIPE/ICKA3aHUsI OLICHUBAIOTCS Kak true. [lis
BCEX DJIEMCHTOB B Ha6ope JaHHBIX: MPOUCHTHAA O0JIA, MPaBUJIbHO O6T)HCHCHH3$[ " NpeaCKasaHHasa
YKa3aHHBIM IIPABUJIOM. DTOT MOKA3aTeJIb BO3BpAIAeT O0IIYI0 BAXXHOCTE paBuiia. Co3naet Tadimiy,
coJiepKaIiyro jtyuiire N IpaBuJl CBA3bIBAHUS HA OCHOBE MOJIJICPIKKHU MPABUJIA JJIs1 BKJIFOUCHUS B BBIBO/T
(rme N - 3HaueHHe onnuy YncI0 BHIBOIAMBIX MPABII).

Pocr  OTHOIICHUE TOCTOBEPHOCTH MPABIIIA K IPEABIAYINCH BEpOSTHOCTH HAJIMYUS TIpeacKka3anus. OTHOIICHUE
3HAYCHUS JOCTOBEPHOCTH IJTS IIPABIJIA K IPOICHTHOH IO 3HAUYCHUY KOHCEKBEHTOB BO BCEi
COBOKYIMHOCTH. DTO OTHOIIEHNE OKA3BIBAET, HACKOJILKO XOPOIIIO MPABUJIO TOOABOYHO MOBBIIIAET IIIAHCHL.
Co3zpaet Tabsmiry, cogepkaiiyro Jy4inie N mpaBujl CBSI3bIBAHUS Ha OCHOBE N MPABUII CBSI3BIBAHMS JJI5
BKJIFOUECHHUSI B BBIBOJI (Te N - 3HAUeHUE oMU UHC/10 BHIBOUMBIX MPABHJI).
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IToanep:kka ycioBus
Jlo71s1 a51eMeHTOB, 7151 KOTOPBIX YCJIOBHUS OIIEHMBAIOTCS Kak true. Co3gaeT TabmIry, COAepKAIIYIO JIy4IIIie
N npaBuI CBA3BIBAHUS HA OCHOBE MOJIICPKKU aHTEIEACHTA JJIs1 BKJIFOYCHUS B BBIBOJ (¢ N - 3HaYCHUE
onuy UncJ0 BEIBOAUMBIX MPABMIT).

Bo3moxkHOCTH BHEAPeHHsI
Mepa TOro, Kakoil MPOIEHT JaHHBIX 00yUYEHHs YOBJIETBOPSIOT YCJIOBUIO, HO HE COOTBETCTBYIOT
pe/ICKa3aHnio. JTa Mepa MOKA3bIBAET YACTOTY HemonaaaHuil mpaBuia. GakTHUECKH OHA MPOTUBOMOJIOKHA
nocroBepHocTH. Co3/aeT TabIHIly, COIepIKAIyto Jryuiiiie N MpaBul CBS3bIBAHUS HA OCHOBE BHEIPSIEMOCTH
JU1st BKJtoueHust B BbIBOJI (N - 3T0 3HaueHue oniuu YUnc/10 BIBOJUMBIX NPABHI).

HpaBn.na J1JI BbIBOJA
3aﬂaﬁTe MaKCUMAJIbHOEC Y1CJIO IpaBUJi, BBIBOJUMBIX B Ta6m/1uax.

Tabnuubl ¢ MHGOpMaumMeit 0 Moaenax

ITpu momMoIm oHOM MJIM HECKOJIbKUX U3 CIICIYIOIINX OMIUi BRIOEpUTE, KaKue TaOJIMIbI MOJiejIel BKIFOYaTh B
BBIBO/I.

* IlIpeoOpa3oBanus noJiei

* Caoaka 3anucei

* CraTucTHKA NpaBHI

* Haun0oJiee yacTo BcTpeyaemble 3HAYEHHS

* Yacro BCTpevaeMble Mo/t
O6naKo copTUpyeMbiX CNIOB ANA NpaBus.

HpI/I nmomMomu CJICAYroIuX omnuuit cozgaite o0Jiako CJIOB, I'IC 6y,Z[yT BbBIBOJUTBHCA BbIXOAHBIC JadHHBIC ITPABUJIL. D1
CJiIoBa 6yHyT BBIBOJUTLCS C YBEJIMYCHUEM pa3MEpa TEKCTA IJId YKazaHUs UX BaAXXKHOCTU.

Co31aTh 00J1aK0 COPTHPYEMBIX CJIOB
BximrounTe 3TOT mepekIroYaTesIh, YTOOBI CO3/1aTh 00JIAKO COPTUPYEMBIX CJIOB B BBIBOJIE.

CopTHpoBKa 0 YMOTYaHHIO
BriOepute TUI COPTHPOBKU KOTOPBIH CIIeTyeT UCIOIb30BATh I 00J1aKa CJIOB IPU €0 HAYaIbHOM
co3nanun. O6JIaKO0 CJIOB MHTEPAKTUBHO, U BBl MOXETE, M3MEHUB KPUTEPHIl B CPECTBE MPOCMOTpA
MojieJielt, TOCMOTPETh ApYyrue NpaBujia U COPTUPOBKU. [1J1s1 BEIOOpA TOCTYIMHBI CJICAYIOIINE ONIUH
COPTUPOBKU:

* JloCTOBEpPHOCTb.

* [loanepxxka npaBusia

* Poct

* Tloanepxka ycioBusi.

* Bo03MOXHOCTBH BHEAPEHUS

MaxkcumaJjibHOe KOJIH4eCTBO NPaBuJI /ISl BbIBOAA
3ajaeT YnuCIIo MPaBwJl, BHIBOJIMMBIX B 00JIaKe CJIOB; MAaKCUMaJIbHO MOXKHO BbIOpATh 20.

lNMpaBuna ceA3biBaHUA - Onuun moaenen

[TapameTpamu 3TO# BKJIAAKK 3a1aF0TCS ONIMKA CKOPUHTA AJI1 MOJIEJIel IpaBUJI CBSI3bIBAHMUS.
HNms mogemn MoXHO yka3aTh, YTOOBI UMs MOJIEJIN OBbLIO CTEHEPUPOBAHO ABTOMATUYECKH HA OCHOBE MOJIS

Ha3Ha4YCHUs (I/IJ'II/I Ha OCHOBEC TUIla MOJECJIU, €CJIM HU OJJHO U3 OTUX noJiei He 3az[aHo), b0 3a1aThb
IIOJIB30BATECJIBCKOC UMH4I.
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MaxkcumaJibHoe YiCII0 NpeACKa3aHuil 3a1aliTe MaKCUMAJIbHOE YHCIIO NIPEACKA3AHMI, BKIIIOYAEMBIX B PE3yJIbTAT
CKOPHHTa. DTa ONIHUS UCIOJIb3yeTCs BMecTe ¢ 3anucsiMu Kpurepuii npaBuiia 1151 nojIyueHns “HAUIyqIInX
IpeICKa3aHuil, I1e "HauIydluue" 03Ha4aeT BbICIINM yPOBEHb JOCTOBEPHOCTH, IOAACPKKU, POCTA U TaK JaJIee.

Kpurepnii npasuia BeiOepurte nokazaresib, KOTOPbIH OyIeT UCHOJIb30BATHCS [JIs1 ONPEICICHNS CUJIbI IPABUIL
[TpaBuia copTupyrOTCSl B COOTBETCTBHU C CUJION KPUTEPUEB, BBIOPAHHBIX 3/1€CH /IS TTOJTYYECHUS HAMITYYIIINX
IIPOTHO30B /Il HA00opa 371eMeHTOB. JJ1s BBIOOpA JOCTYIHBI 5 Pa3JIMYHbIX KPUTEPHUEB.

° ﬂOCTOBepHOCTb ﬂOCTOBepHOCTb - 3TO OTHOUICHUE MOJACPKKU paBUjia K NOAACPIKKE YCIIOBUA. Hﬂﬂ QJIEMCHTOB C
YKa3aHHbIMU 3HAYCHUSAMU yCJ'IOBPIﬁZ MIponucHTHAaA J0JI C MPEACKA3aHHBIMU 3HAYCHUSAMU KOHCEKBEHTOB.

* TMomaep:xka ycaoBus 10151 3JIEMEHTOB, [IJIS1 KOTOPBIX YCJIOBHUS OIICHUBAIOTCS KaK true.

e Tlommep:xka npaBuiaa [{oJis 3JIEMEHTOB, JJI1 KOTOPBIX IIPABIIIO B IIEJIOM, YCIIOBUS M MIPEICKA3aHUS OIICHUBAFOTCS
Kax true. BeramcisieTcst yMmHOXKeHneM 3HaueHUs Kputepus [loaaep:kka ycaoBus Ha 3HAUYCHAEC KPATEPHS
JloCcTOBEPHOCTD.

M HOH'beM OTHO1ICHUE JOCTOBEPHOCTH IIpaBUJia K npenbmymeﬁ BCPOATHOCTHU HAJIMYUA IPEACKA3aHUs.

* BueapsieMocTh Mepa TOro, Kakoif IPOIEHT JaHHBIX OOYUEHNUS YIOBJIECTBOPSIOT YCIOBHIO, HO HE COOTBETCTBYIOT
IIpeACcKa3aHuIo.

PaSpelHl/lT]) IOBTOP npencncazaﬂm“l Bximrounte 3TOT ICPCKIIrOYATCIIb, YTOOBI BKJIFOYUTH HECKOJIBKO npaBuJ C
OJWHAKOBBIM IIPEACKA3aHUEM IIPU CKOPUHTIE. HaHpHMep, IIpH BKJIFOYCHUH 3TOI'0 NEPCKIIFOIATEIIA 6y}1€T BKJIFOYCHA
MOAACPIKKA CKOPHUHT A CJICAYIOIIUX IIPpaBUJI:

xne6 & chp -> BUHO
Cbp & @pyKTH -> BMHO

Ipumeuanne: [IpaBuia ¢ HECKOJIBKMME mpelckazaHusMu (xne6 & cop & dpyKTb -> BUHO & MaWTeT) CYUTAIOTCS
MIOBTOPHBIMH IPE/ICKA3aHUSIMHU, TOJILKO €CJIM BCe Ipesicka3anus (BMHO & nawTeT) ObLIM cAelaHbl paHee.

OuenuBaTh NPaBHIIa, TOJBKO €CJIM BO BXOAHBIX JAaHHBIX HET mpeacKa3anuii BoiOepute 9Ty ONIuro, 4ToObI
Ipe/ICKa3aHns FTapAHTUPOBAHHO OTCYTCTBOBAJIN BO BXOJHBIX JaHHBIX. Hampumep, ecim 1eJib CKOpUHTa -
PEKOMEHIOBATh K NPHOOPETEHHIO IPEAMETHI JOMAIIHEeH MeOesIH, 171 BXOIHBIX JaHHBIX, YKe COIepKaluX
00€ICHHBIN CTOJI, MPUOOPETEHNE eIIle OHOTO 0OEICHHOTO CTOJIa MAaJIOBEPOSTHO. B TakoM citydae BeIOepHTE ATy
omiuio. OJHAKO B CJIydyae CKOPOIOPTSIIUXCS UM OJTHOPA30BBIX MPOJIYKTOB (TAKUX KaK ChIP, AETCKOE MUTAHUE UIIH
Caﬂ(i)eTKl/l) nmpaBuJjia, TA€ KOHCEKBEHT YK€ €CTh BO BXOAHBIX JaHHBIX, MOTYT OBITH ICHHBIMMU. B MOCJIEAHEM CJTyvyac
HanboJiee MOJIe3HOU MOXKET 0Ka3aTbes onus OLeHuBATh Bee MPABUIIA.

OuenuBaTh MpaBuJjia, TOJbKO €CJIH BO BXO/HBIX JAHHBIX €CTh IPEJACKA3aHusa BI:I6GpI/IT€ 9Ty OIIOHIO, YTOOBI
NPpCACKA3aHNA TapAaHTUPOBAHHO NPUCYTCTBOBAJIM BO BXOJHBIX JaHHBIX. 2TOT IOAXOMO IMOJIC3C€H, KOrAia HY>KHO
MOJIYYUTHb CBCACHUS O CYHICCTBYIOIINX KJIMCHTAX HUJIA TPAH3AKIUAX. HaHpHMep, BaM MOXKCT HOHa,Z[O6I/ITbC}I BBISIBUTH
IIpaBuJia € Hanbo0JIee BLICOKUM POCTOM M 34aTEM BBISICHUTH, KAKHC MMOKYIIATEJIM COOTBETCTBYIOT O3TUM IIPpABUJIAM.

OunenuBath Bece npaBu/ia Beibepute 3Ty ONIMIO, YTOOBI BKJIFOYATH IIPU CKOPUHTE BCE MPABUJIa HE3ABUCUMO OT
MIPUCYTCTBUS UJIA OTCYTCTBUS IIPEICKAZAHUMN.

Cnenku moaenewn npasun cBA3biBaHUA

Crenok MOJCJIU COOCPKUT I/IH(I)OpMaHI/I}O O IIpaBUJIaX, U3BJICYCHHBIX U3 BalllUX JAHHBIX IIPU IOCTPOCHUU MOJCJIN.
MpocmoTp pesynbTaToB

I1paBuia, crenepupoBaHHbIE MOJEIISIMU PABUJI CBA3BIBAHUS, MOXHO IIPOCMOTPETh HA BKJIaJku Mojiesnb B

rajgoroBom okHe. [Tpu mpocMoTpe cirenka MoAeJ I MOKHO BBIBECTH MH(DOPMAIIUIO O MTPABUJIAX MEPe
TeHEPUPOBAHNUEM HOBBIX y3JIOB UJIM CKOPUHIOM MOJIEJIH.
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CKOpMHr moaenu

VY TOo4YHEHHBIE CIICITKHA MOL[CJ'[Cﬁ MOXHO ,E[O6aBI/ITI) B [IOTOK U UCHOJIL30BATb UX JIJII CKOPpUHTA. I[OHOJ'[HI/ITCJ'[I)HyI-O

HHGOPMAIIIIO CMOTpHTE B pas/ese [‘Mcnosb3oBanue CIenKoB Mosiesieii B noTokax” Ha cTp. 48} Crenku Moerneit,

HCIIOJIb3YEeMBIE JIJIsl CKOPHHTA, BKJIFOYAFOT B Ce0sl JOMOJIHUTEIbHYIO BKJIaAKy HacTpoiiki B COOTBETCTBYIOIINX

JINAJIOTOBBIX OKHAaX. JlOMOJHUTEIbHYIO HH(POPMAIIHIO CMOTPHTE B pa3/ieie |“HapaMeTpI>I CJICTIKOB MOJIeJICH npaBHni
BSI3bIBAHUS

Moapo6HOCTM cnenkos MoAdenei NnpaBun CBA3bIBaHUA

Crenok mojemu [TpaBuiia CBS3bIBAHUS BBIBOJAUT MOIPOOHOCTH MOJEJIN Ha BKJIaake Moieb cpeicTBa MpocMOTpa
BbIBOJIA. JlomOTHUTEIBbHYIO HH(pOpMAaINIo 00 NCHOJIB30BAHUY CPEACTBA MPOCMOTpPA CMOTPUTE B pazjeiie "Pabora ¢
BBIBOZIOM" B PYKOBOJCTBE I0JIb30BaTe sl Mactepa moaereii (ModelerUsersGuide.pdf).

Onepanus mogesmpoBanust GSAR co3gaeT HECKOJILKO HOBBIX 0JIEH ¢ mpedukcoM $A; OHM HOKA3aHbI B CJICIYIOLIEH
TabJmIe.

Tabnumua 23. Hosble nosnsA, cozaaBaemMble onepaunei Moaenmposanus lNpaBuna cBA3bIBaHNA

HWms nosst Onncanue

S$A-<npepckazaHue># DTO MoJIe COACPKUT NMPEICKaA3aHNUE U3 MOJICIIN ISl OLICHEHHBIX 3aMUCEH.

<npeAcKasaHue> - 3TO UMs IOJIsl, BKIIFOYAeMOTO B poJib [Ipencka3anus B Moienn, a # -
HOCJIeIOBATEILHOCTh HOMEPOB [IJIsl IPABUII BBIBO/IA (HAIIPUMED, IPH 3aJaHUU OIEHKU [JIs
BKJIFOUEHUS 3 IPaBUII OCJIEA0BATEILHOCTBIO Oy/1yT HOMepa oT 1 110 3).

SAC-<npepckazaHue># DTO MOJIe CONIEPKUT TOCTOBEPHOCTD B IPE/ICKA3AHUN.

<npegcKasaHue> - 3TO UMsI TOJIsl, BKIIFOYAEMOTO B poJib [Ipencka3anus B MoJiesn, a # -
MOCJIeIOBATEILHOCTh HOMEPOB [IJIsl IPABUII BBIBO/IA (HAIIPUMED, IIPH 33 JaHUU OIEHKU [1JIsT
BKJIFOYEHUS 3 IPaBUJI IOCJIEI0BATEILHOCTLIO OyayT HoMepa oT 1 10 3).

$A-Rule_ID# OtoT crosnben conepxkut ID npasuia, npenckazanue KOTOPOro BBITOIHIETCS JJIs1 KaXK 0
3aIUCU B HAOOpe JaHHBIX CKOPHHTA.

# - 9TO MOCJIEIOBATEIILHOCTh HOMEPOB LIS IIPABUJI BBIBOAA (HATIPUMED, NIPH 33 TaHUU
OIICHKHM [JIS1 BKJIFOUSHMSI 3 PABUJI TIOCIIEI0BATEIbHOCTBIO OYayT HOMepa oT 1 70 3).

I'Iapameprl CNnenkoB moaenen npaeun ceA3biBaHNA

Ha BKJIaJIKC HapaMCTpLI CJICNIKa MO IS HpaBI/ma CBs3BIBAHUA BBIBOJSATCA ONIIUMUA CKOPUHI'A OJIs 3TOU MoJIeJIu. Orta
BKJIaJJKa JOCTYIIHA TOJIBKO IIOCJIE Z[O63BJ'ICHI/I$I MOJECJIN Ha XOJICT IMMOTOKA AJId CKOPpUHIA.

MaxkcumaJibHoe 4icJ10 npeAcKa3anuii 3a1aiiTe MaKCHMaJIbHOE YHCIIO MPEICKa3aHUH, BKIFOYAEMBIX JJISI KaKA0TO
Habopa 3seMeHTOB. [IpaBuia ¢ caMbIMU OOJIBIINME 3HAYEHUSIMH JOCTOBEPHOCTH, IPIMEHIMBIE K 3TOMY HAOOpy
TPaH3aKLUii, UCIOJIB3YIOTCS 715l TEHEPUPOBAHUS PeICKa3aHUi U1 3aIUCH 10 3aJaHHOT'O Tpejiesia. DTy OIIIUIO
cJIeTyeT MCHOJIb30BaTh BMecTe ¢ 3anucsaMu Kpurepuii npaBu/ia 11 HOJIyYeHUs “HAWTydIInX MpeacKa3aHuil, rae
Hauayuyuiue 03HAYaeT BBICIINNA YPOBEHb JOCTOBEPHOCTH, IIOAAEPKKH, POCTA U TaK AaJIee.

Kpurepuii npaBuiia Beibeprte moka3arteiib, KOTOPHI HAIO HCHOJIb30BATH [IJIS ONPEIEIICHNUS CUJIBI IpaBilL. [1paBmiia
COPTHPYIOTCSI B COOTBETCTBUH C CUJION KPUTEPHUEB, BEIOPAHHBIX 3/I€Ch [IJIS TIOJTyIEHIS HAMTYUIINX IIPOTHO30B IS
Habopa 371eMeHTOB. [J11 BEIOOpa JOCTYIHBI CIEAYIOIINE KPUTEPHN.

* Iloxa3zartesb noBepus
* Iloagnepxka npaBuia
* Pocr

e Ilopaepxka yc/10Bus

* BueapsiemocTh
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Pa3pemmts noBTOp Npe/ckazanuii BkirounTe 3TOT NepeksrovaTes b, YTOObI BKIIIOUYUTH HECKOJILKO IPABUJI C OAHUM U
TEM XK€ KOHCEKBEHTOM IIpH CKopuHTe. Hanpumep, BIOOp 3TO#l ONIMK 03HAYAET, YTO MOXKHO OLCHUTH CJICYIOIIHE
npaBuia:

xneb & cblp -> BMHO
cop & QpyKTH -> BMHO

YT0ObI UCKJIFOYUTD IIOBTOPHBIC ITPEACKA3AHUA IPU CKOPUHI'C, BEIKJIFOUYATE 3TOT NEPEKIIFOYATEIIb.

ITpumeuanne: TIpaBuia ¢ HECKOJLKMMHM KOHCEKBEHTaMu (X11e6 & cbp & dpyKTh -> BMHO & NaWTEeT) CYMTAIOTCS
HOBTOPHBIMHU IPOrHO3aMH, TOJIBKO €CJIM JIJIS1 BCeX KOHCEKBEHTOB (BMHO & MawTeT) yxke ObLIIM paHee CeTaHbl
MIPOTHO3BI.

OueHuBaTh NpaBHJIA, TOJIBKO €CJIH BO BXO/IHBIX IAHHBIX HET MpeAcKa3annii Beioepute 3Ty ONIUIO, YTOOBI
KOHCEKBEHThI TapPAaHTUPOBAHHO He OBLIIN MPE/ICTABIJICHBI TAK)KE U BO BXO/IHBIX JaHHBIX. Hampumep, ecim 1ieib
CKOPHHTA - BHECTH PEKOMEHIAINIO Ha MPHOOpETeHNE TPEIMETOB JOMAIITHe! MeOeIH, 711 BXOAHBIX JaHHBIX, YK
coaepkamux 00eqeHHBIN CTOJI, MPHOOPETEHNUE eIlle OTHOTO 0OEICHHOTO CTOJIa MaJIOBEepOsITHO. B TakoM ciydae
BBIOEpHUTE ATy onuuto. C Ipyroif CTOPOHBI, B CIIy4ae CKOPOMOPTSIIUXCS MJIN OJTHOPA30BLIX MPOAYKTOB (TAKUX KaK
CBIP, IETCKOE MUTAHKE UJIH caI(pEeTKN) MpaBmUJIa, Te KOHCEKBEHT YK€ €CTh BO BXOJHBIX IAHHBIX, MOTYT OBITh
IIeHHBIMU. B mociennem ciydae HanboJiee MoJjie3HOM MOXKeT oka3aThes onnus OueHHBaTh Bee MPaBUIA.

OnenuBaTh MpaBuJjia, TOJbKO €C/IH BO BXOIHBIX JAHHBIX €CTh NMPeJICKA3aHUusA BI)I6CpI/ITe 9Ty OIIuro, YTOOBI
KOHCEKBEHTBI ObLIIN TapaHTUPOBAHHO MMPEACTABJICHBI TAKXXE€ U BO BXOJAHBIX JaHHBIX. otoT IoAXO0/[ ITOJIE3CH, KOoI'1a
HYXHO IIOJIYYUTb CBCACHUSA O CYHICCTBYIOIUX KJIMCHTAX WJIM TpaH3aKIUAX. HaanMep, BaM MOXKET HOHa,I[O6I/ITLC$I
BBISIBUTH ITpaBUJIa C HanboJIee BLICOKUM POCTOM U 3aTEM BBISICHUTDH, KAKHE ITOKYIIATEJIM COOTBETCTBYIOT 3TUM
IIpaBUJIaM.

OunenuBaTth Bece npaBu/ia BeibepuTe 3Ty ONINIO, YTOOBI IPH CKOPHUHTE BKJIFOYATH BCE MPABUJIA HE3ABUCHMO OT
HOPUCYTCTBUS UM OTCYTCTBUSI KOHCEKBEHTOB BO BXOJHBIX TAHHBIX.
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fnaBa 13. Moaenu BpemeHHbIX pAAOB

3auem HyXHO NPOrHo3upoBaTh?

IIpenckasanue - 5TO NPOrHO3 3HAYEHUI OJHOTO UJIM HECKOJIbKUX PSANOB HA NPOTSDKEHUH BpeMenu. Hampumep,
HYXXHO TIPeICKa3aTh OXKHUIAEMBIi CIPOC HA JIMHEHKY MPOIYKTOB MITH YCIIYT, YTOOBI BBICIUTD PECYPCHI IS
IPOU3BOJICTBA U pactpeaesneHus. [IockoJIbKy Ha pean3alyio IIAHOB TPeOyeTcsl BpeMs, IPOTHO3bI OKA3bIBAIOTCS
CYIIECTBEHHBIM HHCTPYMEHTOM BO MHOTHX NPOIIECCAX MJIAHUPOBAHUS.

B MeTonax MoemmpoBaHUsl BPEMEHHBIX PSJIOB IPEANOJIAraeTCs, YTO UX XPOHOJIOTHS IOBTOPSIETCSI — €CJIU HE B
TOYHOCTH, TO BCE JK€ IOCTATOYHO OJIM3KO, YTOOBI U3YYCHUE MPOIIJIOT0 MOMOTajI0 IPUHAMATH JIYUIIIAE PEIICHNS B
OymymmeM. UTOOBI peIcKa3bIBaTh MPOIAKHU B CIICIYIOIIEM IOy, HAPAMEP, MOKHO HAYaTh C U3yICHUS MPOJIaxX
9TOTO TOJIa U TaJiee IBUTATHCS B MPOIILIOE, YTOOBI BEISIBUTH TPEH/IBI HJTH IIA0JIOHBI, €CJIM TaKHe HAWTYTCS, 110
KOTOPOM COOBITHS pa3BUBAJIUCH B MPOIILIIBIE TOABI. HO MHOT A BRISIBUTH MIa0JIOHBI OKa3BIBAETCS HEMPOCTO.
Hampumep, ecimi BaImm npoJia’ku POCIM HECKOJIBKO HEJE b K PSITY, CYUTATH JIM 3TO YaCThIO CE30HHOTO IMKJIA UJIH
HAYaJIOM O0JTOBPEMEHHOTO TpeHaa?

I/ICHOJ’IL?)ySI TEXHOJIOTUU CTATUCTUYCCKOTO MOACIIUPOBAHUS, BBl MOXKETC aHAJIU3UPOBATH 1a0JIOHEI B IIPONIJIBIX
JaHHBIX U IPpOCHUPOBATH HalJCHHbIC I1a0JIOHBI BIICPEC, YTOOBI YCTaHOBUTH AMamna3oH, B KOTOpLIﬁ CKOp€EEC BCETO
momnagyT 6y,£[yHII/IC 3HAYCHUA 3TOI'O pdada. PC3yJ’ILTaTOM CTaHyT 0oJiee TOYHbBIE IIPOrHO3bI, HA KOTOPLIX BbI 6y,HCT€
OCHOBBIBATBH CBOM PCIICHUA.

IlaHHble BpemeHHOro paaa

BpemeHHoii s/ - 3TO YHIOPSIIOUCHHOE COOpaHNe U3MEPEHNH, BBIOJHEHHBIX YePE3 PEryJIipHbIE HHTEPBAJIbI --
HaIpUMep, eXeTHEBHbIC KYPChI AKIUii UJIN eXKeHeeIbHbIC JaHHbIE O Tpoaaxkax. M3aMepeHne MOXKeT KacaThes
JIFOOBIX MHTEPECYIOIIMX BAC MTOKa3aTeJel, M Bce BpEeMEHHBIE PSIIbl MOXKHO B O0IIEM Cilyyae KJIacCU(pUIMpOBaTh TakK:

* 3aBucuMblil. P51, KOTOPBI HYXKHO IIpeICcKa3aTh.

e IIpemukrop. Ps, KoTOpbIit MOXeT cpaboTaTh NpU NPOrHOZUPOBAHUM PSIIa HA3ZHAUCHHUS -- HAIPUMED, PEKJIAMHBII
OFOKET MpH IpeACcKa3aHuu MPoaax. [IpeIuKTOPBI MOKHO HUCIIOIB30BATh TOJIHKO COBMECTHO C MOACIISIMU
APIICC.

* CoObITHe. CrienuajIbHBINA P MPeIUKTOpPa, CIIyXKAIIUN 11 y4eTa HEOJTHOKPATHBIX COOBITUI - HAIPUMED,
KaMIIaHUH MO yBEJIMUEHUIO COBITA.

* Bnemmnee codbiTie. CriennaJbHBINA P MPEAUKTOPA, CIYXKAIIMNAN TSI yueTa OJTHOKPATHBIX COOBITHI B MPOIIJIOM --
HaIpuMep, OTKJIFOUYEHHE SHEPTUH UITH 3a0aCTOBKA COTPYIHUKOB.

I/IHTepBaJ'IbI MOTYT 3a/1aBaThCA B JIFOOBIX CAUHUIAaX BPpEMEHU, HO OHU JOJIKHBI OBITh OJIUHAKOBLI BO BCEM pALY
I/I3Mep€HI/Iﬁ. Boiee TOI'0, €CJIM 10 HEKOTOPOMY UHTEPBAJYy HCT UBMCPCHUS, JOJDKHO OBITH IIPU3HAHO NPOITYIICHHOC
3HaveHue. Takum O6p330M, YHCJIO UHTECPBAJIOB HEKOTOPOI'O U3MECPCHUA (BKJ’IIO‘Ia?I TEC, 11O KOTOPBLIM 3HAYCHUEC
HpOl'[yH_ICHO) 3a4aC€T JJIMHY OTPE3Ka XPOHOJIOTUU HAHHBIX.

XapaKTepMcm KN BPpeMeHHbIX pAaoB

W3ydenune mponuioro moBeaeHus psija IOMOXKET PACIO3HATH MIA0JIOHBI M YIYUIIUTh NpOrHo3upoBanue. Ha rpaduxe
MHOTHE PsiAbl 00JIaJAI0T OHOI MITM HECKOJIBKMMHU U3 CIIETYIOIIHUX OCOOCHHOCTEH!!

* TenneHuuu
* (Ce30HHBIEC U HECE30HHBIE IUKJILI
* VMmnyJjbChl U CTYHEHBKU

* BriOpocsl
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TeHaeHUUN
TPEHZ[ - 3TO MOCTENECHHBIN CABUT BBCPX UJIM BHU3 YPOBHA PAAd NJIM TCHACHIUA 3HAYEHUN pAga pacTu U
YMeHbLHaTbCH CcO BpeMeHeM.
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PucyHok 53. TpeHa

TpeHab! OBIBAIOT JOKAJbHBIE TN I7100aJbHbIE, IPIHYEM B OTHOM M TOM XK€ PSTy MOTYT BCTPEYaThCs TPEHIBI 000X
TunoB. BpemenHnoit psan maaeKkca GOHAOBOTO phIHKA MTOKA3BIBACT III00ATBHYIO TEHICHINIO K pOCTy. JIoKaIbHbIe
yOBIBAFOIIME TPEHIBI BCTPEUAIOTCS BO BPEMEHA PEIIECCHH, U JIOKAJIbHBIE PACTYIINE TPEHBI BCTPEYAIOTCS BO
BpeMeHA NMPOIBETAHMUS.

TpeHHLI OBIBAIOT JIMHEHHDBIE 1 HeJIMHelHbIe. JInHeliHbIe TpEHAbI NPEACTABJIAOT c0001i IOJIOKUTEJIbHEIC UJIH
OTpUIAaTCJIbHBIC HHKPEMEHTEI K YPOBHIO psAdd, aHAJIOTUYHBIC JCHCTBUIO IOPOCTHIX IIPOLCHTOB HA KaltuTaJll.
Henuneitnrie TPEHABI 4aCTO MYJIbTUIIJIMKATUBHBI, TO €CTh UX HUHKPEMCHTBI IPOIMMOPHHUOHAJIbHBI ITPEABIAYIIEMY
3HAYCHHUIO B PAIY.

I"1o6asnbHbIe JIMHEHHBIE TPEHbI XOPOIIIO MPUOIMKAOTCS U IPOTHO3UPYIOTCS KAK MOCIISIMU 9KCIIOHEHIIUATIBHOT O
craaxuBanus, Tak 1 moaesiMu APTTCC. Tpu noctpoenun mozesneir APTICC Te psiibl, KOTOpbIE MPOSIBIISIFOT
TPeH/IbI, 00BIYHO AU(D(HEPEHIUPYIOT, YTOOB! YAAJINTH BIMSHAE TPEHAA.

Ce30HHbIe LUKNbI
Ce30HHBII UK/ - 3TO CTPYKTYypa BPEMEHHOI'O Psi/ia 3HAYCHU ¢ MHOTOKPATHBIMHU MPEJICKA3yEMbIMH ITOBTOPAMH.
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PucyHok 54. Ce30HHbIN UMK

Ce30HHbBIC IUKJIBI IPUBA3aHbI K UHTEPBAJIy BallCTO psaaa. Haan/IMep, JaHHBIC CKECMCECAUYHBIX I/ISMCpCHI/Iﬁ qacTo
MNPOABJIAOT HUKJIMYHOCTD HA NNPOTSXKCHUU KBAPTAJIOB U JICT. HaHHLIe CKEMCECATHBIX I/ISMepCHI/Iﬁ MOTI'YT IPOSABUTH
BBIPAXKCHHBIC KBAPTAJIbHBIC ITUKJIbI C IOHMKCHUEM B HepBOfI YCTBCPTHU UJIA TOAUYIHBIC ITUKJIBI C IMKOM B KaXIO0M
z[eKa6pe. HpO PAObI, B KOTOPBIX CKa3bIBAFOTCA CE30HHBIC TUKJIIBI, TOBOPAT, YTO OHU MPOABJIAIOT C€30HHOCTD.

Ce30HHBIE TA0JIOHBI MOJIE3HBI IS TOATOHKHM MOJIEJIeH 1 MPOTHO30B U JIJIsl 3aXBaTa CE30HHOCTH €CTh MOJIEJIN
SKcroHeHnuaabHoro criaaxusanus u APIICC.
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Hece30HHbIe LUKNbI
Hece30HHbll7l IUKJI - 3TO CTPYKTYpa BPpCMCHHOT O psaa 3HAYEHUU C MHOT'OKPATHBIMHA U, BOBMOXHO,
HENPEACKAa3yeMbIMU IIOBTOPAMMU.

jE) 1."|?3 II‘IIG 1."|?9 1.';32 1.':35 1."}|38 1.';1 1.'54 1.';‘?
PucyHok 55. Hece30HHbIN UK

B HEKOTOPBIX psAax, TAKUX KaK YPOBEHb 0€3pabOTHIIbI, YeTKO IMPOCIICKUBAIOTCS CE30HHBIE KOJIeOaHNs; OTHAKO
Nepuo/ UKJIAa BAPbUPYETCS X TOUHO MPEACKa3aTh HACTYIJICHHE BBICOKOTO MJIM HU3KOTO YPOBHS TpyAHO. [t
JIPYTHX PSIOB XapaKTePHBI IPeACcKa3yeMble MUKIIbI, HO OHU IJIOXO COTJIACYIOTCS C TPETOPHUAHCKIM KaJICHIapeM UK
MIPOCTO UMEFOT Nepro 1 6oJIble roga. Hanpumep, MpuiIMBEI CIIEAYIOT JIYHHOMY KaJIeHIapro, MEKIyHa PO THBIH
TYpPU3M U TOPTOBJIS YCUIIMBAOTCS KK IbIe YETHIPE TOA B CBSI3U C OJIMMIIAAIAMH, & Y MHOTHX PEIUTHO3HBIX
MIPa3THAKOB /aTa IO TPErOPHAHCKOMY KaJICHIAPIO MEHSETCS TO OT ro/ia.

Hece3onHble IIUKIMYECKUE TAOIOHBI TPYIHBI JJI MOACIMPOBAHNS U OOBIYHO YBEJIMYMBAIOT HEOMPEACICHHOCTh
nporHo3a. Hanpumep, GoHIOBBII PIHOK Ja€T MHOTOYUCJIEHHBIE IPUMEPHI PS/I0B, KOTOPbIE HE MOIJAIOTCS YCUITUSAM
POrHO3UCTOB. U Bece-Taku Hece30HHBIE 1A0JIOHBI TOXKE CJIeAyeT YyUYUTBIBATh, KOTJa OHU BCTpedaroTcsa. Bo MHOrnx
cllydasx y4aeTcss HAlTH MOJEJIb, KOTOPAas C pa3yMHOM TOYHOCTBIO IIOAXOAUT K JAHHBIM XPOHOJIOTUU U IIOMOTAeT
MHUHMMU3UPOBATH CTECICHb HEYBEPEHHOCTHU IIPOIHO30B.

|/|MI'IyJ1beI N CTYNEeHbKH
Hepenko psa comepXuT pe3koe n3mMenenue ypoBHs. OObIYHO TaKkue N3MEHEHUs ObIBAIOT JIBYX THUIIOB:

* HeoxumaHHBIN 6pemennbili CABAT B YPOBHE psifa (HMITYJIbC)

* HeoXuIaHHBIN 70cTOAHMbII CABAT B yPOBHE Psijia (CTYNEHbKA)

03

0.2

0.1

o T T T T T T T T T
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PucyHok 56. Paa ¢ nmnynscom

HpI/I Ha6J’I}O,E[€HI/II/I CTYIICHCK UMITYJIbCOB BAKHO HAUTH UM y6€,Z[I/IT€.HbHO€ 0OBSICHEHNE. MOL[@.HI/I BPEMCHHBIX PAJ0B
NpCAHA3HAYCHBI IJIA YU€Ta IMNOCTCIICHHBIX, 4 HC BHC3AIIHBIX n3MeHeHni. B PE3yabTAaTC OHU CKJIOHHBI HCJOOUCHNUBATH
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UMITYJIbCBI M PYIINTCS U3-3a CTYIEHEK, TaK YTO MOJEJIb IIJI0XO MOATOHSAETCSI O] JAHHbBIE U JAeT HEHAIEKHbIC
IIPOrHO3bI. (B HECKOTOPBIX CIIyUadaX CC3OHHOCTHU TAKXKE BCTPCUAIOTCA HECOXKUAAHHBIC U3BMCHECHU A YPOBHSA, HO OT CE30HA
K CE30HY YpOBEHb HEM3MEHEH. )

Ecnu pe3koe n3aMeHeHe MOXHO OOBSICHUTH, €0 MOXHO IPOMO/JICIIMPOBATH KaK BHEIIIHee COOBITHE T KaK COOBITHE.
Hamnpumep, B aBrycre 1973 HeTssHOE 9MOapro, BBeIEHHOE CTPAHAMM - YYaCTHUKAMU OpraHU3aIul SKCIOPTEPOB
Hedtu (OITEK) BbI3BaIO pe3Kuii CKaYOK ypOBHS HH(IISIIUN, KOTOPasi BEPHYJIACH K HOPMAJIbHBIM YPOBHSIM B
MTOCJICIYIOIIME MECSIIBL. 3a1aB TOYeYHOe BHEIIHee COObITHE B MCCSII BBEACHUS 3M0OaPro, MOXHO YJIYUIIUTh MOATOHKY
MOJIEJIM, YTO, B CBOFO OYEPElb, YIIYUIIHUT IPOrHO3bl. HampuMep, Mara3ud MOKeT OOHAPYKUTh YPOBEHD IPOIakK
MHOTO BBIIIIe OOBIYHOTO B JIeHb, KOT/Ia Ha BCe TOBAphI ObLa BBeaeHa ckuaka 50%. 3a1aB akIMio MO MPUBJICYEHUIO
nokynateseit ¢ 50%-i ckuakoit kKak MHOTOKPAaTHOE cOObITHE, BBl MOXETE YJIYUIIUTh IOATOHKY MOJIEJIN U OLICHUTH
3¢ ekt oT OyAYIIMX MPOMO-aKITUH.

Boi6bpochbl

C,E[BI/IFI/I YPOBHS BO BPEMCHHBIX pPAdaX, KOTOPBIC HE YAACTCA O6'I:9[CHI/ITL, HAa3bIBAKOTCS BLIﬁpOCEIM]{l. Taxue
Ha6J’II-OHCHH5I HE COTJIACYROTCA C OCTAJIbHBIM PAAOM U MOT'YT APAMATHYICCKU UCKA3UTH daHAJIU3, YTO CKAXKETCA HA
MPOTHOCTUYECKOM CIIOCOOHOCTH MO/ICJIM BPEMEHHOTO Psijia.

Ha crenyromem pucyHke mokasaHbl pa3JIMUHbIC THUIIBI BBIOPOCOB, YACTO BCTPEYAOIINXCS BO BPEMEHHBIX PAIAX.
CHHUMU JIMHUSME OKa3aHbl PsAbl 6€3 BBIOpocoB. KpacHble JTMHUM MPEAnoararoT, YTO JaHHbIE MOTYT CJIeI0BaTh
HEKOTOPOMY LIa0JIOHY, €CJIM NPEIOJIOKUTh HaJMm4yne BEIOpocoB. Bee Takue BHIOPOCH! Ki1acCH(PUIUPYIOTCS KaK
JIeTepMHHAPOBAHHBIC, TOCKOJIbKY BJIUSIOT TOJIBKO HA CPEeHIE YPOBHU PSIOB.
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PucyHok 57. Tunbl BbI6pOCOB

*  AUIMTHBHBII BLIOPOC. AJIIUTUBHBINA BLIOPOC BBITJISIIUT KaK HEOKUAAHHO OOJIbIIOE UJIM MAJIEHbKOE 3HAUEHUE,
BCTpeyaroleecs ToJIbKO B OAHOM Habmoaennn. Ha nasbHeiiime HaOTr0IeHUs a1 IUTUBHBIN BHIOPOC HE BIIUSICT.
Waymme noApsia aaJquTUBHBIE BLIOPOCHI OOBIYHO HA3bIBAIOTCSI BCTABKAMH a/UTMTHBHBIX BHIOPOCOB.

* nHoBanuoHHbIii BIOpoc. 1IHHOBANMOHHBIN BEIOPOC XapaKTepu3yeTcs HauaJIbHBIM BO3/I€HICTBUEM U BIIMSHUEM Ha
nocJeayrouye HaboaeHus. BimsHaue BBIOPOCOB MOXET PacTH C TEYEHHEM BPEMEHH.

*  BsiOpoc casura yposusi. [1pu ciiBure ypoBHsi Bce HAOJIIOIeHUSI TOCIIE BLIOpOCA CABUTalOTCS K HOBOMY YPOBHIO. B
OTJIMYUH OT aJAUTUBHBIX BEBIOPOCOB BEIOPOC CABUTA YPOBHS BJIMSAET HA BCE MTOCIJICAYIOLINE HAOTIOACHUS
MIOCTOSIHHBIM 00Pa30M.

*  BsIOpoc HecTanHMOHAPHOTO H3MeHeHHsl. BbIOpOC HECTAIIMOHAPHOTO U3MEHEHHsI TOX0X Ha BHIOPOCHI CABHUIA YPOBHS,
HO €ro BJIMSIHHE Ha MOCJIe/YIOIIe HAOJIFOICHUS IKCIIOHEHIIMAIIbHO 3aTyXaeT. Co BpeMeHeM Psifi BO3BPAIAeTCs K
CBOEMY OOBIYHOMY YPOBHIO.
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e  Ce30HHbII aIUTUBHBIN BBIOpoc. Ce30HHBIN aTMTUBHBIN BLIOPOC BBITJISIANT KaK HEOXKHUIAHHO OOJIBINOE HITH
MaJIeHbKOE 3HAYCHKE, BCTPEUALOIIeeCss MHOTOKPATHO Yepe3 PeryJIsipHbICc HHTEPBAJIbL.

*  BbIOpoc JI0KaJBHOro TpeHa. BrIOpoc JT0KaIHbHOTO TpeHaa MPUBOIUT K 00IIEeMYy U3MEHEHHIO Psia, KOTOPOe
BBI3BIBAETCS CUCTEMATHIECCKIMH BBIOPOCAMH, HAYaBIIIMMICS TOCJIe HACTYIUICHHS MIepBOHAYAIHLHOTO BEIOpOCA.

OOHapyxeHue BbIOpoca BO BpEMEHHOM psiJie BKJIFOUAET B ce0sl JIOKAJIM3AIMIO BLIOPOCOB, BBISICHEHNE UX TUIIOB U
BenmuuHbl. Laii (1988) npeasiokui uTepaioHHyIo Ipoleaypy OOHapyKEeHUs CABUTOB B YPOBHE CPEIHETO ISt
MOMCKA MPE/IOJIaraéMbIX T1eTEPMUHUCTCKUX BBIOPOCOB. [Tpornece BkiIrouaeT B cedst cpaBHEHHE Moesieil psiaa 6e3
IIPE/ANOJIOKEHNS] O HAJIMYNY BEIOPOCOB M IIPE/IIOJIATr a0IINX BIOPOCH!. Pa3immuns Mex 1y MOJIeJISIME Jat0T OLICHKY,
KaK BJIMSIET HA MOJCJIMPOBaHe 00pabOTKa TOro W HHOTO MOMEHTA KakK BhIOpoOCa.

dYHKUUN aBTOKOppEenAauuM U YacTHON aBTOKOppenauum

ABTOKOPPEJIALHS M YaCTHASI aBTOKOPPEJISLUS - CITyKUT MEPOH CBA3AHHOCTU MEXIY TeKYILMMH U IPOLIBIMA
psAAaMM 3HAYEHHI U IOKA3bIBAET, KAKHE IIPOLIIbIC 3HAYCHUS HanOoJiee OJIe3HBI AJIs IPeICKa3aHus Oy Iy IHX
3HaueHni. Onupasch Ha 3TO 3HAHUE MOXHO BBIOPATH MOCIEA0BATEILHOCTD IporeccoB B moaean APIICC. Onumiem
9TO moApoOHee.

e Oynxuus aBToxoppessiun (AK®). [Tpu stare k 9T0 KOppessanus MexXIy psaIaMi 3HAUYEHUH, OTCTOSIINAX IPYT OT
JIpyra Ha k ”HTEPBAJIOB.

*  @ynkmus yacTHoii apToxoppensimn (YUAK®). [Tpu j1are k£ 9T0 KOppessus MexXIay psAaaMu 3HAYSHHH, OTCTOSIINX
JIPYT OT Ipyra Ha k MHTEPBAJIOB, CUNTAs 3HAUCHHS HHTEPBAJIOB B IPOMEXKYTKE.

0.5 4

1.5 4

12345678 91011121314151617 181920212223 24
PucyHok 58. Mpapuk AK® anqa paaa

Ocb x rpaduxa ACF noxasbIBaeT Jiar, Ipx KOTOPOM BBIYHCIISIETCS] aBTOKOPPEJISIIUST; OCh y TIOKA3bIBAET 3HAUCHHUE
koppessiun (ot —1 o 1). Hanpumep, nuk npu sare 1 Ha rpaduke AK® nokassiBaeT CHIIbHYIO KOPPEJISIIUIO MEXITY
3HAYEHMSIM psiJia U IPEIbIIYIIMM 3HaYeHHEM, MUK ITPH Jiare 2 NOKa3bIBAeT CUIIbHYIO KOPPEJISIHMIO MEX/Ty KaXIbIM
3HAYEHHEM W 3HAYECHHEM B 0oJIee paHHUI MOMEHT Ha PACCTOSIHUM 2 OT JAHHOTO M TaK JaJiee.

e TlomoxureabHas KoppeJiaius Ipyu HEKOTOPOM JIare nNoKa3biBaeT, 4YTO 6OHLLHOMy TCKYIIEMY 3HAYCHUIO OTBEYAIOT
OoJIbIIINE 3HAYCHUS C ITUM JIaroM, a OTpulaTeJibHasA KOppeJisilind NOKa3bIBA€T, YTO YTO 6OJ'H>HIOMy TCKYyLIEMY
3HAYCHUIO OTBCUYAOT MaJIbIC 3HAUCHUS C 3TUM JIaIr OM.

* AOCOJIOTHAS BEJIMYNHA KOPPEJISIIUI CITy>KUT MEPOH CBSI3aHHOCTH, IPUYEM 4eM OoJIbIle aOCOTIOTHOE 3HAUCHHE,
TEM CUJIbHEE B3aUMOCBSI3b.

MpeobpasoBaHua pAAoB

[Tpeobpa3oBaHUs HEPEIKO MOMOTAOT CTAOMIM3UPOBATH PSIT epeT OIeHKOI Moaerm. OCOOSHHO 3TO aKTYaJIbHO
st Mmogeneit APTICC, B KOTOPBIX TpeOyeTcsl CTAMOHAPHOCTDb PSI/Ia, AJIsI KOTOPOTO OIIEHMBACTCS MOJIETh. Py
CTallMOHAPEH, €CJIN ero IJI00abHBIN yPOBEHB (CpeaHee) U CpeiHee OTKIIOHEHHE OT 3TOTO YPOBHS (IUCTICPCH)
OCTarOTCS OCTOSTHHBIMY HA IPOTSDKEHAN Psia.

XO0Ts caMble HHTEpeCHBbIE Pl Kak pa3 HecTannoHapHbl, MeTo L APITICC Bee e 3¢ ek THBeH, ecu ps MOXKHO

C/IeIaTh CTAMOHAPHBIM, IPUMEHNUB TPaHC(HOPMAIINH, TAKUE KaK HATYPaJIbHBIMA Jorapudm, nuddepeHinnpoBanme
WJIA Ce30HHOE TU(PepeHIInPOBAHIE.
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IIpeoGpa3oBanns, cTA0MIN3NPYIOLHeE UCTIePCHIO. PSabl, B KOTOPBIX AUCIEPCHS U3MEHSIETCS C TEUCHHEM BPEMEHH,
HEPEeJIKO yIaeTCsl CTAaOMIIM3UPOBATD IIPU IOMOILIY NPeoOpa3oBaHus CO B3SITHEM HATYPAJIbHOTO JIorapudma 1im
U3BJICYEHHEM KBAJIpATHOTO KOpHsl. Takue npeoOpa3oBaHusi HA3bIBAIOTCS (YHKIIMOHAJILHBIMU.

e Har.ntorapudm. K psay 3navdeHmis prUMeHsSeTCs HATYpaJIbHBIN Jorapudm.

* Kopens kBaapatnbiii. K psiay 3HaueHmii npuMeHseTcs KBaApaTHbIA KOPEHb.

[Tpeobpa3oBaHus HATYPAILHOTO JOTapU(pMa U KBAIPATHOTO KOPHS HE IPIMEHUMBI K PSIY, COIEPKAIIEMY
OTpHUIATEbHBIC 3HAUCHNUS.

ITpeodpa3oBanusi, cTadUIM3HPYIOIIHE YPOBeHb. MenjieHHO# ymMeHbineHne 3HaueHuit B AK® - mpu3Hax T0oro, 4to
KaX/10€ 3HAUYEHUS B PsA/ly CUJIIbHO CKOPPEJIMPOBAHO C npeabayiumM. [Ipoananu3upoBaB nu3sMeHeHre 3HaUYeHU B
PAay, BBl HOJIyYUTe CTAOMIIbHBIN YPOBEHb.

* Ilpoctoe mudpdepenumpoBanue. [ Kax10ro 3HAYECHUS B PSAJTY, 32 UCKITFOUEHUEM CAMOTO CTAPOr0, BBIYUCIISIETCS
Pa3HOCTb MEXAY 9TUM 3HAUYCHHEM U MPEIbIAYIIAM. OTCIOA CIEAYeT, 9YTO IpoaudGepeHInpOBaHHbIN P HA
OJIHO 3HAYEHHE KOPOUe UCXOTHOTO Psijaa.

* Ce3onnoe muddepenmupoanue. To xe, 4T0 mpocToe AuddepeHInPOBaAHNE, TOILKO PA3HOCTH OEPYTCI MEKIY
Ka)XKJIbIM 3HAUCHUEM W 3HAYCHUEM W3 IIPEIBIAYIIEro Ce30Ha.

Ecim oTHOBpeMEHHO MPUMEHSIOTCS IPOCTOE MM ce30HHOE Mu(hepeHnnpoBaHme U Mpeodpa3oBanue jorapupma
UJTM KBAAPATHOTO KOPHsI, MEPBBIM BCEr1a MpUMEHsETCs MpeoOpa3oBanue, cTabummsupyroliee aucnepcuro. Koraa
OJHOBPEMEHHO MPUMEHSIETCS U IIPOCTOE, U CE30HHOE Tu(PepeHIIPOBAHNE, Pe3yJIbTAT HE 3aBUCUT OT TOTO, KAKOE U3
3TUX MpeoOpa30BaHN IPUMEHSLJIOCH ICPBBIM.

Paabl npeaMKkTopoB

Psiap! mpeAMKTOPOB COMIEpKAT CBI3aHHBIC TaHHBIE, KOTOPBIE MOTYT CpabOoTaTh MPU OOBICHEHUH MOBEICHUS
IIPOrHO3UpyeMoro psiaa. Hanpumep, nHTepHET-Mara3ul UM Mara3uH o4Toil MOXeT MPOrHO3UPOBATH IPOIAXKU
HCXO/IS M3 KOJIMYECTBA KATAJIOT OB, OTIPABJICHHBIX IO MTOYTE, YACIA OTKPHITHIX TeJIC(OHHBIX JIMHIHA UM YACTA
nonananuii Ha Web-cTpaHuUIly KOMIaHWH.

JIr060ii psia MOXKHO Ha3HAYUTDH MIPETUKTOPOM, €CJIM OH IPOCTUPAETCA B IpeAcKka3biBaeMoe Oy ayllee i COAEPKUT
MOJIHBbIE JaHHbIE, O3 MPOIYCKOB.

CobJro1aiiTe 0OCTOPOKHOCTB, TOOABIISS IPEAUKTOPHI B MOAEIh. JloOaBjIeHIe OOJIBIIIOTO YUCIIA TPEAUKTOPOB
YBEJIMYUT BPeMs, 3aTPAYCHHOE HAa OIIEHKY MOJIEJIU. XOTs T00aBJICHAE IPEIUKTOPOB MOXKET YIIYUIIUTE CIIOCOOHOCTD
MO/IE/ I TPUOIM3UTE JaHHBIE XPOHOJIOTHH, 3TO He 0053aTEIbHO O3HAYAET, YTO MOJEITb HAYHET JIyUIlle CIIPABIISATHCS
C IPOTrHO3UPOBAHMEM, TaK YTO YCJIIOKHEHME UHOT1a HE ONpaBAbIBAETCS. B nieanbHOM cilydae 1eslb COCTOUT B TOM,
4TOOBI HAUTH MPOCTEUIITYIO MO/IEJIb, KOTOPAsl XOPOIIIO MPOTHO3UPYET.

O61mas pekoMeHAaIus Ta, YTO YUCIIO IPEAUKTOPOB JOJDKHO OBITH MEHbINIE pa3Mepa BEIOOPKH, TOAEJICHHOTO Ha 15
(TO ecTh He OOJIbIIIC OAHOTO MPEIUKTOpa Ha 15 HabIFONeHWIT).

HPEHHKTOPBI C NponyImeHHbIMHA TAaHHBIMH. HpCHI/IKTOpH C HCIIOJIHBIMU JaHHBIMU HUJIM C IPOITYCKaMH UCIIOJIb30BAThb
HEJIb3s. DTO TpC6OBaHI/Ie OTHOCHUTCH KaK K JaHHBIM XPOHOJIOTHUH, TAK U K 6y,[[yH_II/IM 3HaYeHUSIM. B HEKOTOPBIX
CJIydasix 3TO OIrpaHUYCHUC MOXKHO O6OI>1TPI, 3a4aB IJId MOJCJIM UHTCPBAJI OLICHKH, HUCKJIFOYAFOIIMEI cCaMble CTapbIC
JAaHHBIC ITPU OLNCHKE MOJEJICH.

Y3en moaenupoBaHUA BpeMeEHHbIX PAAOB

VY3eJ1 BpeMEHHBIX PsIIOB OLEHUBACT MOJIEJIN IKCIOHEHI[MAIBHOTO CIJIAXHUBAHUS, OJTHOMEPHBIE U MHOTOMEPHBIE
MOJIEJIM ABTOPErPECCHH ¥ NPOMHTEr PUPOBAHHOIO CKOJIb3s1ero cpeanero, Moaean APITCC (Autoregressive
Integrated Moving Average, ARIMA) (nim nepeaaToYHbIX (DYHKIMI) /715l BDEMEHHBIX PsIIOB M COCTABJISIET IIPOTHO3BI
Ha OCHOBE JTAHHBIX BPEMEHHBIX PSI/IOB.
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IKCNOHEHIHAIbHOE CIJIaKUBAHNUE - ITO CIIOCOO MPE/ICKA3aHusl, UCTIOJIb3YIONINI B3BEILICHHBIE 3HAYCHUS IPEABLIYIIINX
HaOJIIOICHNI PsAsla UTS IpeIcka3anus Oyaymx 3HaueHnit. Camo mo cede 9KCIOHEHIINAIbHOE CTJIaKUBAHUE HE
OCHOBAHO HA TEOPETHYECKOM MOHUMAHUU TaHHBIX. OHO MPOTHO3UPYET OJIHY TOUKY BO BPEMEHM, KOPPEKTUPYS ee
MPOTHO3BI IO Mepe MOCTYIUICHHSI HOBBIX TAHHBIX. DTOT METO/I MOJIE3€H JIJIs IPOTHO3UPOBAHUS PSIOB,
MPOSIBJISTIOIINX TPEH/T WJIA/U Ce30HHOCTh. MOKHO BBIOpATh OJHY U3 MHOXKXECTBA MOJIEJICH IKCIIOHEHIIMAIbHOT O
CrJIAXUBAHUS, OTJIMYAFOIIUXCSI PACCMOTPEHHEM TPEH/IOB M CE30HHOCTH.

Monemm APIICC npenocTaBisStoT 60J1ee CI0KHBIE METOIBI [IJT1 MOJICIMPOBAHMS TPEHIOBBIX U CE30HHBIX
KOMITOHEHTOB, YeM MOJEJIN 3KCIOHEHINAILHOTO CTJIAKUBAHUS, 1 B YACTHOCTH MTO3BOJIAIOT (B KAUECTBE
JIOTIOJTHUTEJIbHOTO IIPENMYIIECTBA ) BKJIFOUYATh B MOJIEIb He3aBUCUMBIE (IPEIUKTOPHBIE) IepeMeHHbIe. [1pi aToM
HEMOCPEICTBEHHO 3aJaf0TCSI MOPSIIKA ABTOPETPECCUH U CKOJIB3SIIIET0 CPETHETO, & TAKKE MOPSAIOK UCUUCICHUS
pa3HOCTCﬁ. MO>KHO BKJIFOYUTH OPCAUKTOPHBIC ICPEMEHHBIC U ONIPEACIINTD OJIA JIFOOBIX M3 HUX MJIM BCEX UX
nepeaaToOYHbIC (PYHKINH, a TAKXKE 3aaTh AaBTOMATHYECKOe OOHAPYKEHUE BHIOPOCOB WK SIBHO 3a71aTh HA0OP
BBIOPOCOB.

Ilpumeuanue: C npakTuueckoit Touku 3perus Mmoaen ARIMA HanboJiee mojie3Hbl, €CJIM Bl XOTHTE BKJIFOUYUTH B
paccMOTpEeHHE IPEIUKTOPHI, TOMOTaroINe OOBSICHATH MOBEICHUE IPOTHO3UPYEMOTO psijia, HApUMep, KOJIMIECTBO
OTIIPaBJICHHBIX TIO MOYTE KATAJIOTOB MJIM YHCJIO TTocenieHnit Web-cTpaHuibpl KoMmnanu. Moaenm
9KCIOHEHITNAJILHOTO CTJIaXMBAHUSI ONMCHIBAIOT MOBE/ICHIE BPEMEHHOTO Psi/ia, HE MBITASICh TOHSTh, C YeM TaKoe
noBe/IeHue CBsi3aHO. Hampumep, psij, XpOHOJIOTHYECKH IOCTUTAFOIIII MUKOBBIX 3HAYEHUH Kaxaple 12 Mecsies,
OyJzieT, ckopee BCero, NpoJI0kKaTh Tak JejIaTh, TaXKe eCIIU Bl HE 3HAETE, TIOYEMY.

Taxoke TOCTYNEeH DKCNEPT NOCTPOEHHsI MOIeJIel, KOTOPBIN IMBITACTCS aBTOMATHYCCKH UICHTU(PUIIUPOBATE U OLICHUTH
Haunbosee noaxoasiryro Mmojesib APTICC uim 3KCoHeHIIMAJIbHOTO CrJIaKUBAHUS J1J1s1 OJHON UJTM HECKOJIbKUX
NIEPEMEHHBIX Ha3HAYCHHUS, YCTPAHSIS TEM CAMBIM HEOOXOIUMOCTh ONPeACSICHUS IIOIXOISIIed MOJIEJIA METOIOM
npoO 1 oMmuOO0K. B COMHUTEIBHBIX CUTYAIUAX CIIAYET UCIOIb30BATh IKCIIEPT IOCTPOSHUS MOJICTICH.

Ecnm 3agaHpl IpeIMKTOPHBIE IEPEMEHHBIE, SKCIIEPT MOCTPOSHUS MOIeJIel BRIONpAeT /1J11 BKJIFOUCHUS B MOJICIIN
APIICC Te nmepeMeHHbIE, Y KOTOPBIX €CTh CTATUCTHYECKH 3HAUNMAs B3AaMMOCBSI3b C 3aBICUMBIM psoM. B
HOIXOISAIIKMX CIIyYasiX IePeMEHHbIC MOIEIU MPEOOPa3yIOTCs C UCIOJIb30BAHIEM UCUUCIICHUS PA3HOCTEH W/1n
(byHKIMOHAIBLHOTO TpeoOpa3oBanus (KBaIpATHBII KOPEHb MJIM HATYpasbHBbIA Jorapudm). [To ymMouanuto skcnepT
MOCTPOCHHUSI MOJIEJIeH pacCMaTpPHUBAET MOJICIIM FKCIIOHEHIIMAIBHOTO critaxkuBanus u Bce Moje APTICC u
BBIOMPAET JIYUIIYIO U3 HUX JJIsl KaXA0r 0 NoJIsl Ha3HaueHusl. OTHAKO SKCIEPT MOCTPOEHUSI MOJIeJIe MOXKHO
OTPaHUYUTH BEIOOPOM TOJILKO JIYUIINX W3 MOJEIICH SKCIIOHEHIINAIBHOT O CTiIaXuBaHus wm u3 mozereir APTICC.
MoOXHO 3a1aTh TaKXe aBTOMAaTHYECKOe OOHAPYKEHIE BEIOPOCOB.

ITpumep. ITocTaBIMKY YCIYT IIMPOKOIOJIOCHOTO AOCTYIIA B CTPaHE TPEOYeTCs AHAJMTHK JJIS IPOTHO30B MOIIICOK
HOJIb30BATEJICH C IeJIbIO TIPeACKa3aHusl NCIOIb30BAHNUS IPOMYCKHOM criocobHOCTH. [TporHo3s! TpebyroTes a1
Ka)XJI0TO U3 JIOKAJIbHBIX PHIHKOB, COCTaBJIAIOMNX Oa3y MOANUCYNKOB IO CTpaHe. Bbl MoxeTe, MpUMEHUB
MO/JIeJIMPOBAHUE BPEMEHHBIX PSII0B, COCTABUTH IPOTHO3BI HA CIIEAYIOIINE TPU MecsIa I psiaa JOKATIbHbBIX
PBIHKOB.

TexHuuecKkue TpeboBaHUA

V3eJ1 BpeMeHHBIX PSAA0B OTJIMYAETCS OT OCcTalbHBIX y3J10B IBM SPSS Modeler Tem, 4To ero HeJIb3s IPOCTO
BCTaBUTH €r0 B MOTOK, & 3aTEM BBI3BATH 3TOT ITOTOK. Y3JIy BPEMEHHBIX PSIOB BCET/AA TOJDKEH MPEIIIECTBOBATH Y3
MHTEPBAJIOB BPEMEHH, 3aJAFOIIII TaKyl0 HHPOPMAINIO, KAaK HHTEPBAJI BPEMEHH JJIs HCIOJIB30BaHu (Toaa,
KBapTaJjibl, MECSIBI M TAaK JaJiee), TaHHbIE, UCIOJIb3YeMbIe IS OICHKH, M HACKOJIbKO JAJICKO B OyIyIliee pacInpsTh
IPOTrHO3 (B CJIyYae ero UCIOJIb30BAHUS).

BpeMCHHLIe PAAbI JOJDKHBL OBITH OKBUJIUCTAHTHBI. MCTO,Z[aM JJIL MOJACJIMPOBAHUS JAaHHBIX BPDEMCHHBIX PSIIOB
Tp€6y€TCH yHHBCpCﬁJ’IBHLIfI HHTCEPBAJI MCXKIY UBMEPCHUAMU, CO BCCMU ITPONYIICHHBIMHA 3HAYCHUAMU, YKa3daHHBIMU
IIYCTBIMHA CTPOKaAMM. Ecmm nannbie CIIC HEC OTBCYAKOT O3TOMY TpC6OBaHI/IIO, y3€JI UHTCPBAJIOB BPEMCHU CMOXCT

HpeO6pa3OBaTL 3HAYCHUA JOJIKHBIM 06pa30M.

Jpyrime MOMEHTBI, KOTOPBIE CJIEAYeT OTMETHUTH B CBS3H C Y3JIaMHU BPEMEHHBIX PSIOB!
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e [los mOJDKHBI OBITh YACJIOBBIMH.
e Jlomsa JaT HEJIb3s UCIIOJIb30BATh B KAYE€CTBC BXOAHBIX.

* Pa3znesibl UrHOPUPYIOTCSL.
Onuun noseit

Ha Bxmamke [Tosst MOXHO 3a1aTh MOJIS 1T UCIIOJIB30BAHUS IIPU IIOCTPOSHIH MOIeN . [1epes mocTpoeHrneM MO 1er
HEOOXOIMMO YKa3aTh MOJISI, KOTOPBIE JOJDKHBI CIIYKHUTH MOJIIMH Ha3HAYCHUS ¥ BXOIHBIMH MOJIIMA. OOBITHO y3e1
BPEMEHHBIX PSI0B UCTIOJIB3YET HHPOPMAIHFO O MOJISX C y3J1a THIIA BOCXOISIIET0 MOToKa. Ecim BBl ncosn3yere
y3es1 Tun 11 BeIOOpa BXOIHBIX MOJIeH U MOJIei Ha3HAYSHMS], HA 9TON BKJIAJKE MOXHO HUYETO HE MEHSTh.

Hcnoiib30BaTh NapaMeTpsl y3J1a THIA. DTa OMIKS YKa3bIBAET Y3JIy, YTO CJIEAYET UCIOJIb30BATh HHYOPMAIIHIO O
noJIsiX U3 y37a Tur, pacinosiokeHHOr o BbIle. DTO 3aJaHO MO YMOIYAHHIO.

Hcnoan30BaTh m0J1b30BaTE/IbCKHE napamMeTpsbl. DTta omnmus YKa3bIBACT y3J1y, YTO CJIIEAYCT UCIIOJIb30BAaTh
I/IH(bOpMaI.II/IIO O MOJIAX, 3aJaHHYIO 3/1€Ch, 4 HC TY, YTO 3a/JaHa Ha PACIIOJIOKCHHBIX BBIIIC Y3JIaX Tumn. ITocie BbI60pa
OTOI'O BapruaHTa 3aJ1aliTe MOJIs. Wmeiite B BUAY, UYTO IIOJIA, XPAHUMBIC KaK IOJIA JaT, HU KAaK ITOJISI HA3HAYCHHU A, HA
KaK BXOJHBIC TOJISA HC MPUHUMAXOTCA.

e Iloys Ha3HAYEHHS. BI:I6CpI/IT€ OJIHO MJIA HECKOJIBKO IOJIEH Ha3HAYCHUS. DTO aHAJIOTUYHO 3aJaHUIO JJId ITOJIA pOJIn
Ilose nasnauenus Ha y3J¢e Tun. V noneit Ha3HaYeHUS JJI1 MOJIEJIM BPEMCHHOI'O psga JOJDKHA OBITH IIKAJIA
I/ISMepeHI/Iﬁ HEHpeprHaﬂ. Z[.HH KaXa0ro IoJisl Ha3HAYCHUSA CTPOUTCA OTACJIbHAA MOICIIb. [Tone ma3znaveHms
paccMaTpuBacT BCE 3aJaHHBIC Bxoanvie II0JIA, KPpOME CaMOT o Ce65[, KaK BO3MOXHBIE BXOHBIEC. Takum O6p’d3OM,
OJHO M TO K€ ITOJIC MOXET OBITh BKJIFOUEHO B 00a CIIMCKa, Tak, I10JIC 6y,E[CT HCIIOJIb30BATHCSA KaK BO3MOXHOE
BXOJHOC IJIA BCEX MOHCHCﬁ, Kpome O}Z[HOI71, '€ OHO SABJIACTCA IOJIEM HA3HAUYCHU .

e Iloas BBOAA. BLIGCpI/ITe BXOJHBIC ITIOJIA. 9TO aHAJIOTUIHO 3aJaHUIO OJIA II0JIA POJIN BXO,HHO&‘ Ha y3JIC Tum.
BXO,Z[HBIC IIOJIA 4J11 MOJACJIA BPEMCEHHOT'O pAda JOJIKHBI OBITh YHCJIOBBIMH.

Onuun moaenu BpPpeMeHHbIX pAAOB

HNms moaemn. 3a1aeT uMsi MOJIEJIH, CTEHEPUPOBAHHOM MPU BBIMOJHEHUH y3J1a.

* ABTO0. ABTOMAaTHYECK! TeHEPUPYET UM MOJIEIIN HA OCHOBAHUH MMEH I0Jiel Ha3HaueHus wm [D/nMenn tuma
MO/IEJIN B CJIy4asix, KOT1a He 3aJaHO Ha3HAUeHHE (HAIPUMeEp, B MOJICIISAX KJIACTEPU3AIINHN).

e Tloan3oBaTennckoe. ITo3BosteT CO31aTh MOJIb30BATCJIbCKOEC UM JIJIs CJICIIKA MOJCJIN.

IIpoxoKaTh OLEHKY € HCHOIb30BAHHEM CYLIECTBYIOLIMX Mo/ieeil. Ecii BBl yke CreHeprnpoBaId MOJIENb
BPEMEHHOTO Psiia, BEIOEPUTE 3Ty ONIHIO, YTOOBI MOBTOPHO MCIOIH30BATHCS MAPAMETPHI KPUTEPHEB, 38 TAHHBIX IS
JIAHHOW MOJIEJIN, M CTEHEPUPOBATH HA MAJUTPE MOJIEJIEH HOBBIN y3€JI MOJIEJIM BMECTO TOTO, YTOOBI BBIMOJHSTh
MOCTPOEHUE HOBOIM MOJIeNIU C HavyaJia. TakuM 00pa3oM MOKHO COKOHOMUTH BPeMsI Ha MOBTOPHOE OIIEHUBAHUE U
CO3/1aTb HOBBII MPOTHO3 HA OCHOBE TOM K€ MOJIEJIM, YTO U PAHBIIIE, HO UCIOJIb3Ys 60Jiee HOBBIE JaHHbIC. Takum
00pa3oM, HATPUMED, €CJIM UCXOIHASI MOJIEJb JJIs1 KOHKPETHOTO BPEMEHHOI0 psiia ObLIa MOAEJbIO JIMHEHOTO
TpeHaa XoJibTa, 3TOT K€ TUI MOJEJIN OyIeT UCIOJIb30BATHCS JIJI1 HOBTOPHOM OLIEHKU U NPOTHO3UPOBAHMS 111
Takux TaHHBIX. CrcTeMa He OyIeT CHOBA MBITATHCS HAWTH JIYYIIWA THI MOJICIIH JIJIs1 HOBBIX JaHHBIX.

[pu BIOOPE 3TOM onnuu 1eMeHThI yrpasieHust Meron u Kpurepun oTkr04aroTcsi. JJoONOIHUTEIbHYIO
HHPOPMAIIIO CMOTPUTE B pa3ielie I“HOBTOpHaﬂ OIICHKA W MPOTHO3UPOBAHME” HA CTP. 29ll

Metoa. MoxHO BEIOpaTh DKCIEPT MOCTPOCHUS MO IeJIel, DKCIOHeHIaIbHoe criaaxkuBanue nian APIICC.
JlonoyHuTENIbHYI0 HHPOPMALIUIO CMOTPUTE B pa3nene|“y3en MO/JIeJIMPOBAHNUS BPEMEHHBIX PsIIOB” Ha CTP. 283|
Bri6epute Kpurepun, uToOb! 3a/1aTh ONIUK AJIs1 BBIOPAHHOIO METO/IA.

* JKcnepT nmocTpoeHusi Mojieneil. Beioepute 9Ty omnmuro, 4To0bI UCMOJIb30BATh IKCIEPT MOCTPOCHUS MOJICIIEH,
KOTOPBI/A aBTOMATUIECKN HAXOUT HAnOO0JIee MOAXOASIIYIO MOJIENTh JJIs1 KaXKI0TO 3aBUCUMOTO Ps/IA.

M :)KCHOHQH].[I(IaJIbHOG CrjiaxuBaHme. HCHOHLSyﬁTC OTY OIIIHWIO IJIA 3adJaHUA MOJIb30BATEILCKON MO1eIIN
OKCIIOHCHIIMAJIBHOI'O CTJIaKUBAHUA.

* APIICC. Vicniomb3yiiTe 3Ty ONIMEO IJIsI 3aaHUS OJIb30BaTesbekoit moaern APITICC.
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Nudpopmarnus 06 nHTEpBaIaX BpeMEeHN

DTOT pa3/es AUaJIOroBOro OKHA COAEPKUT HHPOPMAIMIO O Celu(UKanusgx IJis OLEHOK U MPOTHO30B,
BBIMIOJIHSIEMBIX HA y3Jie UHTEPBAJIOB BpeMeHU. Vimeiite B Buy, 4To eciii BeiOpana onuus [1poao/rkaTh OleHKy ¢
HCI0J/Ib30BAHUEM CYLIECTBYIOLIMX MOJeJIell, 5TOT pa3/iesl He BEIBOIUTCSI.

B HCpBOfI CTPOKEC 3TOM I/IH(I)OpMaI.II/II/I YKa3bIBA€TCA, UCKJIFOYAOTCA JIN Kakue-JIMOo 3aIicy U3 MOJECJIN NJIN
HCIHOJIB3YROTCS KaK KOHTPOJIbHBIC IICPHUO/IBI.

Bo BTOpOI cTpOKe mpenocTaBisgeTcs HHGOPMANUs O BCeX MEPHOJaX IPOTHO30B, 3aJaHHBIX HA y3JI€ HHTEPBAJIOB
BPEMEHU.

Ecmm nepBas CTpOKa YUTACTCA KaK He onpenejieH BpeMeHl—lOﬁ HHTEPBAJI, 5TO T'OBOPUT O TOM, YTO Y3€JI UHTCPBAJIOB
BPEMCHU HE ITPUCOCIUHCH. OTta CUTyalus IpU NOMBITKE 3allyCTUTh NOTOK MIPUBEIACT K OHII/I6K€; HYXHO 6y£[€T
BKJIFOYUTH C y3J1a BDEMCHHBIX PAJ10B BOCXOISIIUNA MOTOK y3J1a UHTCPBAJIOB BPEMCHU.

[Mpouas mabpOpManUs

Illupuna rpaHun J0BepuTeILHOr0 HHTEpBaa (%). [JoBepruTeIbHBIC HHTEPBAJIBI BEIYUCIISIOTCS AT PEACKa3aHAN
MOJIeJIel 1 aBTOKOPPEJISAIUil OCTaTKOB. BBl MoOXeTe yka3aTh Jro0oe mojioxuTtesbHoe yucio Menbiie 100. [To
YMOJIYAHHUIO UCHOJIb3yeTCsl 95%-Hbli JOBEpUTEIbHBIN HHTEPBAJL.

MakcnmaJibHoe YncJio J1aros B HasHayennu BoiBoga AK® n YAK®:. Brr MoxeTe 3a1aTh MaKCUMAaJILHOE KOJIMYECTBO
JIaroB, MOKa3bIBAEMbBIX B TAOJIMIAX U IpaduKax aBTOKOPPEJISIMIA U YACTHBIX aBTOKOPPEJIAIIUIA.

TTocTpouTh TOJLKO MO/IE/Ib /LISl CKOPHHIa. BKITFOYUTE 3TOT HEPEKIIFOYATEIh, YTOOBI COKPATUTH O0OBEM JAHHBIX,
XPAHSIIAXCS B MOJIEJIH. DTa ONEPANUs MOXKET HOBBICUTD IIPOU3BOIUTEILHOCTD IPH HOCTPOSHUH MO/IEJIei C OYeHb
OOJIBLIITUM YMCIIOM BPEMEHHBIX PSIIOB (C IecaTKaMu Thicsu). Ecimm BeIOpaHa 3Ta omnmusi, BKJIaaku Moiesb,
HapaMCTpLI n OCTaTKI/I HC BBIBOJATCA JIA CJIENKA MOOCJIA BPEMEHHBIX PAA0B, HO JaHHBIE BCE PABHO MOXKHO
OIEHUTH OOBIYHBIM CIIOCOOOM.

Kputepun akcnepta NOCTpoeHUA moaenen BpemMeHHbIX paaoB
Tun moesm. JIOCTYNHBI CJIeTyFOIIUE TApaMETPhI:

* Bce Mmogemmn. Dxcrnept cozmanust Mojesei paccmatpuaet u Mojaeau APTICC, u Moienu KCIOHeHIIUAIbHOT O
CIJTaXKUBAHUS.

* Toabko Mo/ IKCIIOHEHIUATIBHOIO CrJIAKHBAHHUS. 3KCHepT CO3JaHUST MOJEJICH paccMaTpuBacT TOJIbKO MOJEIIN
OKCIIOHCHIUAJIBHOI'O CTJIAKUBAHU .

* Toabko mogean APTICC. DkcniepT co3aanus Mojielieit paccMaTpuBaeT Tobko Moaesm APTICC.

Bk.ro4yaTh B paccMOTpeHHe MO/IeJIH Ce30HHOCTH. DTa OMIMS BKJIIOYAETCS TOJIBKO B TOM CJIy4ae, €CJIN JJIs1 aKTUBHOTO
HabOpa TAHHBIX BKJIFOYEHA MEPHOANYHOCTL. Kora BeiOpana 3Ta omius, SKCIepT MOCTPOCHHS Mo IeJIei
paccMaTpuBaET U CE30HHBIE, U HECE30HHBIE MoJiesu. Eciu aTa onmus He BIOpaHa, 3KCNEPT CO3IaHUS MOIeIei
paccMaTpUBAET TOJILKO HECE30HHBIE MOIEJIN.

CoObITHS H BMEIIATEILCTBA. [103B0OIISIET 0003HAYUTD ONPE/ICJICHHBIE BXOIHBIC MOJIS KAK IOJIST COOBITHIA UK
BMEIIATEIILCTB. DTa OIS OIPEIEIICT MoJjIe KaK CoIepiKaliee JaHHbIC BpEMEHHBIX PSIIOB, 3aTparuBacMble
coObITHsIMHE (TPECKA3yEeMBbIME TTOBTOPSIFOIIMMHUCS CATYAIMSIME, TAKUMHU KaK MapKETUHIOBbIC AKI[UK) UITH
BMEMIATEJILCTBAMU (OTHOPA30BBIMU MHIMICHTAMHU, TAKUME KaK OTKJIFOUEHUE JIEKTPOIHEPTUH UJIU 3a0aCTOBKA
COTPYIHHUKOB). DKCIEPT MOCTPOEHUS Mojielieit OyeT paccMaTpUBaTh TOJIBKO MPOCTYIO PETPECCHIO U HE OYIeT
paccMaTpuBaTh NPOU3BOJILHBIC NIEPEIATOTHBIC (byHKI_[I/II/I JUJI BXOOHBIX HOIIeﬁ, OIPEACJICHHBIX KaK ITOJIA CO6BITHﬁ
NJIM BMEIIATECJIbCTB.
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V BXOAHBIX NOJIEH TOJDKHA OBITH IIKajIa u3Mepenuit Paarosas, Homunarvnas v Ilopsgkosas, 1 OHA JOJIKHBI
OBITH YUCJIOBBIMHU (HAIIPUMED, JIJIs (PJIAroBOro MOJIs TOJDKHO OBITH yka3ano, 1/0, a e True/False); Tosibko TOrIa OHK
6YIyT BKJIIOUEHBI B 9TOT CIUCOK. JlONIOTHUTEbHYIO HHDOPMAIMIO CMOTPHUTE B pasene| VIMIyILehl i CTYHeHbKI

BriOpocht

ABTOMATHYECKH O0OHAPYKHBATH BBIOPOCHL. [10 yMOIYaAHUIO ABTOMATHYECKOE OOHAPYKEHHE BHIOPOCOB HE
[IPOU3BOAMTCS. BbIOepuTe 3Ty ONIUIO, YTOOBI BBINOJIHATH ABTOMATHYECKOE OOHAPYKEHHE BHIOPOCOB, MIOCTIE Yero
BBIOEPUTE HYXHBIE THITBI BELIOPOCOB. [|OTOJHATEIbHYIO HH(POPMAIIIO CMOTPUTE B pasz[enel“BLI6pocm” Ha CTp. ZSOl

I-(pMTepvm QKCMNMOHEeHUHnasibHOro criiaxmsaHma BpemMeHHbIX pAaoB

Tun MOJECJ/IN. MOHCJ’II/I OKCIIOHCHIMAJIbHOTI'O CrJIaXUBaHUA KJ'IaCCI/I(l)I/ILII/IpyIOTCH KaK CC30HHBIC UJIM HCCC3OHHBIC 1.
Ce30HHBIE MOACIIM JOCTYIIHBI, TOJIBKO €CJIM NEPUOAUIHOCTD, OIIPCACJICHHAA IIPU IIOMOIIIHU y3JIa UHTCPBAJIOB
BpPEMCHH, CE30HHAs. Tuns! ce3oHHOM NEPUOAUIHOCTHU: IEPUO ALl HUKJIOB, IOJa, KBApTaJibl, MECAILbI, IHU B HCACJIO,
Jachl B ICHb, MUHYTHI B ICHb U CEKYHbBI B JICHDb.

* Ilpocroii. DTa MoEb NOAXOAUT AJISI PSAAOB, B KOTOPBIX OTCYTCTBYET TPEH/ U CE30HHOCTh. EMHCTBEHHBII
peJIeBaHTHBIN apaMeTp TaKoi MOJIEeNU NpeaHa3HaueH AJ1s CriaKuBanus ypoBHs psaa. [Ipocras monaenn
9KCHOHEHIIMAJILHOTO CTJIAKUBAHMS B HAMOOJIbINeH cTerneHn HanmomuHaeT Mojiesb APTTICC ¢ HyJIeBBIM MOPSIKOM
ABTOPETPECCUU, SIMHUYHBIMU MOPSAKAMU AUPPEPEHITUPOBAHUS U CKOJIB3SIIETO CPETHETO, U HE MMEIOIIYIO
KOHCTAHTHI.

* Jluneiinbiii Tpena XobTa. DTa MOJAEJb NOAXOIUT JJIS1 PSIJIOB, B KOTOPLIX UMEETCS JIMHEMHBIN TPEeH 1 U
OTCYTCTBYET Ce30HHOCTL. OTHOCSIIUECS K HEll MapaMeTphl IpeIHa3HAYCHBI 15 CTJIAKUBAHKS YPOBHS U TPEH/IA,
HE3aBUCUMOTO B 3TOH Moe. Moiejib 9KCIIOHEHIIUAILHOI'O CrJIaXKUBaHMS X0JIbTa SBJIsETCS OoJiee 00IIeH, ueM
MojieJib bpayHa, HO BEIYHCIIEHIE OICHOK JIJISI Hee MOYKET 3aHSITh OOJIbIIE BPEMEHH B CJTydyae JUIMHHBIX PSIIOB.
Moiesib SKCIIOHEHIIMAIBHOTO CTJIAKMBAHKS X0JIbTa B HAMOOJIbINEH cTenenn HanoMuHaeT Moaeiab APTICC ¢
HYJIEBBIM MTOPSIKOM aBTOPETPECCUU B IBYMSI TOpsAKaMu MU GEepeHIMPOBAHMS 1 CKOJIB3SIIETO CPETHETO.

* Jluneiinbiii Tpena bpayna. DTa Mozaesib OAXOMUT AJISl PSAOB, B KOTOPLIX UMEETCs JIMHEHHBIN TPeH1 u
OTCYTCTBYET CE30HHOCTb. PeJIeBAHTHBIMH CTJIAXMBAFOIIAMHA TapaMeTPaMH JJIs Hee SIBIISFOTCS YPOBEHD U TPEH,
HO B TaHHOI MOJIEJIN OHU MPEIIOJIATaAr0TCs paBHBIMHA. [1oaTOMy Moiesth bpayna mpeacTaBiiseT co0oif YacTHBIIHA
ciydait Mozenm Xora. Mo/iesIh 9KCIIOHSHIINAILHOTO CrilaknBaHnsg bpayHa B HAanOOIbIIeH CTENICHN HATIOMUHAET
mozesib APTTCC ¢ HyJ1IeBBIM MOPSIIKOM aBTOPETPECCUH, MopsakaMu IudGepeHIupoBaHs U CKOJIB3SIIIIEr O
CpEeJIHETO, PAaBHBIMU ABYM, JJIs1 KOTOPO# KO(GHUINUEHT CKOJIB3SIIEro CPEeaHEro IJIs BTOPOTO Jlara paBeH
KBaAPAaTy NOJIOBUHBI K03 (UIMeHTa A1 MepBOro Jlara B KBajapare.

e JleMndupoBaHHbIii TPeHA. DTa MOEIIb NOIXOIUT IS PSAIOB, B KOTOPBIX JIMHEWHBINA TPEHT 3aTyXaeT , a
Ce30HHOCTB OTCYTCTBYeT. Ee pesieBaHTHBIC TapaMeTphl IPeTHA3HAUCHBI 1T CTJIAXUBAHMS YPOBHS, TPEHIA 1
CKOPOCTH 3aTyXaHus TpeHJa. 3aTyXaromas MOJIeJb YKCIOHEHIIMATILHOTO CIJIAKUBAHUS B HANOOJIBIIEH CTeNeHN
HanomuHaeT Mojieib APITCC ¢ etuHUYHBIMU MOPSAKAME aBTOperpeccuu u auddepeHupoBanus, HMEIOIIYIO
MOPS/IOK CKOJIB3AIIETO CPETHEr O, PABHBIN ABYM.

* IlIpocras ce30HHas. DTa MOJIEJIb MMOJAXOUT JIJIS PS/ia, B KOTOPOM HET HUKAKOTO TPEH/IA, & CE30HHAS BapUAIIHS
MIOCTOSIHHA BO BpeMeHHU. Ee pejieBaHTHBIE MapaMeTPhl CTJIAKUBAHMS - YPOBEHb U CE30HHAS COCTABJISIFOIIASI.
Ce3oHHas MOJI€JIb DKCIIOHEHIIMAILHOTO CIJIAXUBAHNS B HANOOJIbIEH cTeneHn nanmomuuaeT moaeib APIICC ¢
HYJICBBIM MOPSIIKOM aBTOPETrPECCHH (€IMHUIHBIMU MOPSAKAME HECE30HHOI'O U CE30HHOTO U (hepeHIIMpOBaHNUS)
1 HeHyJIeBble KOA(DOUIIMEHTHI CKOJIB3SIIIEro CpeIHero I JaroB 1, p u p+1, rjae p - 4uciio nepuoa0B CE30HHOCTH.
Ju1st exxeMecsiuHbIX JaHHBIX p = 12.

* AjautuBHasi Buntepa. DTa Moaesnb NOAXOMUT AJIS Psifa C JIMHEHHBIM TPEHIOM U CE30HHOU Bapualuei, He
MEHSIIOIIEHCS ¢ TeueHneM BpeMeHu. Ee pejieBaHTHbIE MapaMeTphl CTJIAKUBAHUS - YPOBEHb, TPEH/ U CE30HHAS
cocrapJsitomasi. Ce30HHAsI alTATUBHASL MOJIe)Ib BuHTepa B HanboJibieii ctenenn HanomuHaeT Mojesib APTICC ¢
HYJICBBIM TTOPSAKOM aBTOPET pecCu (eIMHUYHBIMHU IOPSIKAMHU HECE30HHOTO M CE30HHOTO TU(PepeHINPOBAHIS)
¥ HEHYJIeBBIE K03(h(UIMEHTHI CKOJIB3SIIIETO CPEIHETO IS JIATOB p, TE p - YUCIIO IEPUOIOB Ce30HHOCTH. J{I1s
€XKEMECSIYHBIX JaHHBIX p = 12.

1. Gardner, E. S. 1985. Exponential smoothing: The state of the art. Journal of Forecasting, 4, 1-28.
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* MyabTHIUIMKATHBHAS BuHTEpa. DTa MOIe/Ib MOAXOUT IS PsIIa C JIMHEWHBIM TPEHIOM M CE30HHON BapHalluei,
I/I3MCHHI-OIJ.[CI>1C${ C BCJ'[I/I‘{I/IHOI\/’I psu:[a. Ee pCJ'IeBaHTHI)IC HapaMCTpLI CIrJIaXXUBAaHUA - ypOBCHb, TpCH,E[ U CE30HHAas
COCTaBJIArOIIIAA. My.]'H)TI/IHIII/IKaTI/IBHaH MOJCJIb SKCIIOHCHIIUAJIBHOT O CrJIaXKUBAHU ST BHHTepca HEC MOXO02Xa HU Ha
oany u3 mopeseit APTICC.

IIpeoGpa3oBanne Ha3Ha4YeHns. MOXHO 3a4aTh IpeoOpa30BaHUE, BHINOIHICMOE IS KAXK/I0# 3aBUCHMOI IepeMEHHOI
nepeJ1 ee MoeJIMpoBaHueM. JJOMOTHUTEIbHYIO HHPOPMAIIUIO CMOTPUTE B pa3nene|“Hpeo6pa3OBaHHﬂ psioB” Hal
Tp. 282

* Her. [IpeoOpa3oBaHue He BBINOIHSIETCS.
* KB. kopenb. Bomomnmsercs npeobpa3zoBanne KBaapaTHbIH KOPEHB.

* Harypaabnblii Jorapudm. Boimosmasercs npeobpa3oBanne HaTypasibHblit Jiorapugdm.

Kputepun APINCC BpeMeHHbIX pAAOB

V3es1 BpeMeHHBIX PSI0B MO3BOJISET MOCTPOUTD MOJIb30BATENILCKIE HECE30HHbIE NN ce30HHbIe Moem APTICC
(apyroe Ha3Bauue - Mmonen bokca-JxeHkuHCa), ¢ PUKCHPOBAHHBIM HAOOPOM BXOIHBIX IEPEMEHHBIX
(mpeuKTOPOB) MK Ge3 Hero” . J1yist JIFOOBIX MM BCEX BXO/HBIX MEPEMEHHBIX MOKHO ONPE/IC/INTh NePeiaTOUHbIE
(dyHKIMY, 2 TAKXKe 33]1aTh aBTOMaTH4Yeckoe OOHApYKEHNE BLIOPOCOB MJIIH SIBHO 331aTh HAOOP BBHIOPOCOB.

Bce 3aaBacMbIC IICPEMCHHBIC IBHO BKJIFOYAFOTCS B MOIEJIb. B aTOM cocTout oT/IMYME OT UCHOJIL30BAHUS OKCIIEpTa
IIOCTPOCHUA MOHGHGﬁ, T'I€ BXOOHBIC ICPEMCHHBIC BKJIIFOUYAOTCA B MOJICJIb, TOJIBKO €CJIM Y HUX €CTh CTATUCTUYCCKHU
3HaYuMas B3auMOCBA3b C HCpeMCHHOﬁ Ha3HA4YCHUs.

Mopens
Ha Briagxe Mojiessb MOXKHO 3a/1aTh CTPYKTYPY noJib3oBaTesbckoit moaeu APITCC.

Komnonentst APTICC. B cooTBeTcTByronux siueiikax cetku CTpyKTypa BBEAUTE 3HAUEHUS JAJIS1 PA3JIMYHBIX
komnoneHToB APITCC Bareii Mmojesa. Bee 3HaUeHMS TOJDKHBI OBITH HEOTPUIIATEIbHBIME HEJIBIMA YucIaMu. JItst
ABTOPETPECCUN U KOMIIOHEHTOB CKOJIB3SIIIET0 CPETHETO TaAKOE 3HAUCHHUE MTPEICTABIIICT MaKCUMAaJIbHBIN TOpsaok. B
MoOJieb Oy Iy T BKJIFOUEHBI BCE MOJIOKUTEIILHBIE MEHBINNE MOPsAkH. HampuMmep, ecimi 3a1aTh 3HAUYEHHE 2, B MOJIEITH
OymyT BKJITOUYEHBI opsiaku 2 u 1. Sueiiku B cTos101e Ce30HHOCTh BKITFOUAOTCS TOJIBKO B TOM CJIydae, eCITu JIIst
AKTUBHOT'0 HA0OpA TAHHBIX OINpeaesieHa TePUOIUIHOCTD.

* Astoperpeccus (p). KoymuecTBo OPSIKOB aBTOpETrpeccuu B Mo esH. [1OpsIKu aBTOpEerpeccuy 3a1aroT, Kakue
MIpeIbIIYIINe 3HAUYCHNS U3 Psa UCIOJIb30BAINCH JIUTS IpeICKa3aHus TeKYIINX 3HaueHnid. Hampumep, mopsgox
ABTOPETPEeCcCHy 2 03HAYAET, YTO JJIS MPeICKa3aHus TEKYIIero 3HAUCHNS NCTIOJIH30BaJIOCh Ha [1Ba Mepruoaa OoJiee
paHHee 3HAYeHUE U3 psaa.

*  JInddepenmmpoBanue (d). 3a1aeT NOPsI0K UCUUCTICHUS PA3HOCTEH, IPUMEHUMBIN K PSIy /10 OLEHKHA MOJIETIEH.
Brruncnenne pasHocTeit HEOOXOIMMO TIPU HAJIMYAN TSHICHINH (PSABI C TEHACHIIMSIMI OOBIYHO HECTAlMOHAPHEIE,
a moaesmpoBanne APTICC npeamosiaraer CTallMOHAPHOCTD) U UCIIOJIBL3YETCS IS YIaJIeHUS 9TUX 3PPEKTOB.
[Topsimok ucYnCIeHNs Pa3HOCTEH COOTBETCTBYET CTENECHHU TPEHAA PsIia - Pa3HOCTH IEPBOTO MOPSAIKA YIUTHIBAIOT
JIMHEUHBIC TPEHBI, PA3HOCTH BTOPOTO MOPS/IKA - KBApaTUYHBIC, M TAK IaJIce.

* Ckoub3simee cpeanee (q). KommiecTBo mopsakoB CKOJIB3SIIETO CPeTHET0 B Mo Ie . [10pSIKA CKOJIB3SIIEro
CpeIHeTo 3aJaf0T, KaK OTKJIOHEHNS OT CPETHEr0 3HAUCHUS P IPEABIIYIINX 3HAYCHUN NCTIOIb3YIOTCS IS
IpecKa3aHms TeKyIuX 3Hauenuit. Hampumep, mopsinky CKOB3SIIET0 cpeIHero 1 i 2 yKa3bsIBaroT, YTO
OTKJIOHEHUS OT CPEIHETO 3HAUEHUS Psia JIJT KaKI0T0 3HAYSHHMSI 33 MPOIILIbIE IBA TIepuoaa Oy Iy T
paccMaTpuBaTLCS IS IPeICKa3aHus TeKYIUX 3HAYCHUH psija.

Ce3onnble nopsiaku. Ce30HHbIE KOMIIOHEHTBI aBTOPETPECCUU, CKOJIB3SIIIIEr0 CPEHEr0 U UCUUCIICHUS PA3HOCTEH
UTPAIOT TY K€ POJIib, YTO U UX HECe30HHbIE aHAIOru. OIHAKO AJ1s1 CE30HHBIX MOPSAKOB HA TEKYIIUe 3HAYEHUs Psia
BIIMSIFOT TIPEIBIAYIINEC 3HAYCHIS, OTICJICHHBIC OJHUM HJTH HECKOJIbKIMI Ce30HHBIMU Tieproaamu. Hampumep, mis
eKEeMECSIYHBIX JTAHHBIX (Ce30HHBIN mepro 12) ce30HHBIN MOPSI0K 1 03HAYAET, YTO HA TEKyIllee 3HAUCHUE PsIa

2. Box, G. E. P.,, G. M. Jenkins, and G. C. Reinsel. 1994. Time series analysis: Forecasting and control, 3rd ed. Englewood Cliffs, N.J.: Prentice
Hall.
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BJIMSIET 3HAYCHUE Psifa HA 12 MepuoaoB paHee TEKyILEro. TeM caMbIM /1JIs €KEMECSYHbIX TAHHBIX CE30HHBIN
HOPSIOK | - 3TO TO Xe caMoe, UYTO HECe30HHBIH MopsAoK 12.

IIpeodpasopanne nasnavenns. MoxHO 3a1aTh IPe0OPa30BaHKE, BLIIOIHAEMOE I KaX 40! NepeMeHHOM
HAa3HAYEHUS MIEPE]] ee MOJIEIPoBaHueM. J[oNoHATEILHYIO HHOpMAIHIO cMOTpuTe B pasiere [‘TIpeobpasosanus
|pﬂz[0}3” Ha CTP. 282l

* Her. [IpeoOpa3oBaHue He BBITOIHSIETCS.
* KB. kopens. BrmomnaseTcs npeobpasoBanue KaapaTHelit KOpeHb.

e Har.torapugm. Bemmomsiercst npeodpa3oBanue HatypabHeblit torapudm.

BrJIIOYMTBH KOHCTAHTY B MOJeJIb. BKJIIOUeHNE KOHCTAHTBI - 9TO CTAHIAPTHBINA IPUEM, €CIIM Bbl HE YBEPEHBI, YTO
ob1iee cpeHee 3HAUCHME psiga paBHO 0. PexoMeHmyeTcs: ICKIIFOUNTh KOHCTAHTY, €CJIH IIPUMEHSIETCS HCUUCIICHIE
pa3HoOCTEMN.

¢YH KUUM nepenayu

Ha Bxuajixe [lepenaTounbie GyHKIMU MOXKHO ONPEACIUTH NepeaTOYHbIe (YHKINH JIJIs1 KAKMX-JIMOO0 MJIM BCEX
noJieid. [lepenatounsle (hyHKIMN MO3BOJISIFOT 33/1aTh CIOCOO UCHOJIb30BAHUS TPOIILIX 3HAYSHHI 3TUX TOJIeH 15
MIPOTrHO3UPOBAHUS Oy IyIUX 3HAYEHUH psiga HA3HAYEHUS.

DTa BKJIAJIKA BBIBOJIUTCS, TOJLKO €CJIU 3aaHbI BXO/HBIE MOJIS (C 33IaHHOM IS HU POJIbIO BxogHoe) mbo Ha y3Je
Tuna, b0 Ha Bkyajke [1oJis y3/1a BpeMeHHBIX psifoB (BbiOepuTe Mcnoib30BaTh N0JIb30BaTEIbCKHE TAPAMETPbI —
Bxombie).

B BepxHeM crucke nokazaHHbIE BXOAHBIE M0JIs. OcTanbHas HHGOPMAIUS B 3TOM IMAJIOTOBOM OKHE OTHOCHTCS
KOHKPETHO K BEBIOPAaHHOMY BXO/THOMY IOJIFO B CIHCKE.

Iopsaku nepegarounoii pynkuuu. B cooTBeTcTBYyrOMUX sueiikax ceTku CTPYKTypa BBeIUTE 3HAYCHUS 1151
Pa3JIMYHBIX KOMIIOHEHTOB TIepeIaTOYHON (pyHKIMU. Bee 3HAUCHUS TOJDKHBI OBITh HEOTPHIATEIILHBIMU [IEIBIMA
yrciaMi. J171s KOMIIOHEHTOB YHCIIATEIIS M 3HAMEHATEJIS 3TO 3HAYCHUE MPEACTABIIICT MAKCUMAJIBHBIHN MOPSaoK. B
MO/JIeb Oy Iy T BKJIFOUEHBI BCE MOJIOKUTEIILHBIE MEHbBINHE MOPsAKH. Kpome sToro, mopsaox 0 Bcerma BKIFOUEH IS
KOMITOHEHTOB uucinTess. Hanpumep, ecom 3a1aTh 3HaYeHUE 2 [J151 YUCIUTES, B MOJIEJ b OyIyT BKJIFOYEHBI HOPSIKA
2,1 u 0. Eciim 3aaaTh 3 17151 3HAMEHATEJIsI, B MOJIEJIb OyAyT BKJIFOUEHBI TOpsIAkK 3, 2 1 1. Sueiiku B cTos011€e
Ce30HHOCTH BKJIFOYAIOTCS TOJIBKO B TOM CJIydae, €CJIM /IS aKTUBHOT'O HaOopa TaHHBIX OIlpe/iesieHa IePHOINIHOCTD.

YUncmares. [Topsaok yucuTesis nepeIaToyHoi GyHKIMY 3a/1aeT, KaKKUe MPEIbIIyIIue 3HAYCHHsI U3 BBIOPAHHOTO
HE3aBUCUMOTO psifia (IPEIUKTOPBI) UCIOJIB3YEOTCS IS IPeACKa3aHusl 3HAUCHUH 3aBUCUMOTO psiga. Hampumep,
MOPSIOK YHCIIUTENISA | 03HAYaeT, YTO IS MpeAcKa3aHus TEKYIIero 3HaYeHNsI KaX10T0 3aBUCUMOTO psija
HCIOJIB3YETCs 3HAUCHHE HE3aBUCUMOTO PsiJia Ha OJIMH IEPUO/ paHbIIe, a TAaKXKe TeKyIee 3HaUeHNe HE3aBUCHMOT O
psna.

3namenarenb. [Topsagox 3HAMEHATEIIS IepeATOYHON (DYHKIINH 3a7a€T, KaK OTKJIOHEHHS OT CPEIHEro 3HAUCHUS psaa
JUTS TIPeABIAYIINX 3HAYCHUH 13 BBIOPAHHOTO HE3aBUCUMOTO psiia (MPeAUKTOPOB) UCHOJIB3YIOTCS I MpeACKa3aHus
3HAYCHMH 3aBUCUMOro psajga. Hampumep, mopsaok 3HamMenatesis 1| 03Ha4aeT, 4YTO OTKJIOHEHHS OT CPETHEro 3HAUCHHUS
HE3aBUCUMOIO Psiia Ha OJMH IIEPUO/] B IIPOLIJIOM PACCMATPUBAIOTCS AJIS IPEACKA3aHUs TEKYIIEro 3HAUCHU S
KaXJ0ro 3aBUCUMOI0 Psja.

Pa3znoctb. 3amaeT TOPSIOK MCUNCIICHNS pa3HOCTEl, MPIMEHUMBIH K BHIOPAHHOMY HE3aBUCHMOMY PSIAY
(mpenuKTOpY) IO OIEHKH MOJeJeld. Brranciienne pa3HOCTel He0OX0AMMO TPH HAJIMYNY TPEH/IOB U UCIIOJIB3YeTCS
JUTS YOAJICHUS VX BIIASTHUS.

Ce3onnble nopsaaxku. Ce30HHbIC YUCIUTENb, 3HAMEHATEIIb 1 KOMIIOHEHTHI PA3HOCTEN UTParoT TY K€ POJIb, YTO U UX

Hece30HHbIe aHaIoru. OQHAKO JJIS CE30HHBIX MOPSAKOB HA TEKYIIHE 3HAUCHUS PsAa BIUSIIOT MPEIblIyIIe
3HAYEHUs, OTJEJICHHBIC OJJHUM MJIU HECKOJIbKUMMU CE30HHBIMU Iepuogamu. Hanpumep, 4715 e:xxeMecsYHbIX JaHHBIX
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(ce3onnbIil Iepuo 12) ce30HHBIN MOPSAIOK | 03HAYAET, YTO HA TEKyIllee 3HAUCHUE psia BJIUSET 3HAUCHUE psita Ha 12
NEPUOAOB paHEE TEKYUICTO. Tem cambIM JUIA €KEMECSAYHBIX JaHHBIX CE30HHBINI nopAd0K 1- 9TO TO XK€ CaMO€, YTO
HECe30HHbIH mopsiaok 12.

3agepxka. OnpeesieHue 3a1€pKKU NIPUBOJIUT K TOMY, YTO BJIMSIHUE BXOJHOTO HOJIS 3a1€PKUBAETCS HA 3aJJAHHOE
YHCJI0 UHTEepBAJIOB. Hampumep, eciti 3a71aHa 3a/iepKKa 5, 3HAUCHUE BXOHOTO TOJISI B MOMEHT BPEMEHH / HE BITUSICT
HA IIPOTHO3, TIOKA HE MPOW/IET ISITh MepHooB (£ + 5).

IMpeodpazoBanue. Crienupukarys nepeaaTouHoN GyHKIMA I Habopa He3aBUCHMBIX IIEpEMEHHBIX BKJIFOYAET B ceOs
TakXke HeoOs3aTeNIbHOE Mpeodpa3oBaHue, KOTOPOE OYIET BHIMOJHEHO C ITUMHU NEPEMEHHBIMH.

* Her. [IpeoOpa3zoBanue HE BHITIOJIHSIETCS.
* KB. kopenn. Beimosnsercs npeobpa3zoBanue KBaapaTHbIil KOpeHb.

* Har.torapudm. Bemosasiercs npeodpazoBanue HaTypanbHblil Jorapudm.

O6paboTKa BbIOpPOCOB

Ha Bxyagxe Beiopocs! npeasaraercs psi BApUaHTOB 00pabOTKH BHIOPOCOB B TAHHBIX .

He oGnapy:xuBaTh BLIOPOCHI M He MO/1eJHPOBaTh HX. [10 yMOJIYaHIIO BHIOPOCHL HE OOHAPYKUBAIOTCS U HE
MOJICIPYEOTCS. BEIOEpUTE 3Ty ONIINIO, YTOOBI OTKITFOYUTE JTF000E 0OHAPYKEHHE WM MOACIINPOBAHIE BHIOPOCOB.

ABTOMATHYECKH 00HAPYKHBATDH BBIOPOCHI. BHIOEpUTE 3Ty OMIIUIO, YTOOBI BLITOJHSATH ABTOMATHYECKOE OOHAPYKEHUE
BBIOPOCOB, U BEIOEPUTE OJIUH MJIM HECKOJIBKO M3 OKA3aHHBIX TUIIOB BEIOPOCOB.

Tunsl 00HAPYKHBaeMbIX BLIOPOCOB. BeiOepuTe TUIBI BEIOPOCH], 0OHAPYKEHIE KOTOPHIX BbI XOTUTE BBHINOJIHSTh.
IMonnepxuBaroTCs CIIeIyIOIIUe TUIIBL:

* AIIUTHBHBIE (IO YMOJTYAHUIO)
e CnBur ypoBHs (II0 YMOJTYaHHUFO)
* JIHHOBalIMOHHbIE

* [lepexonnbie

* Ce30HHBIC a/IIUTUBHBIC

* JlokanbHbIN TpeH]

* AnauTHBHAs BCTaBKa

JIOTOTHATELHYIO HHPOPMAIIIO CMOTpHTE B pasaese| Briopock” Ha cTp. 280}

FEHepMPOBaHMe Moaenen BpPeMeHHbIX PpAAOB

B aToMm paszee maetcst HekoTopas obmas nadopmarust 06 ONpeIe/ICHHbIX ACMEKTaX TeHEPUPOBAHUS MO/IeIeH
BPEMEHHBIX PsIIOB:

e T'eHepupoBaHME HECKOJILKUX MOJEIIEH
* Hcnosib3oBaHue B IPOrHO3MPOBAHNU MOJEJIEH BPEMEHHBIX PSIIOB

° HOBTOpHaH OIICHKA U NPOTHO3UPOBAHUEC

["eHEepHpYEeMBIil CIICIOK MOJICJIN ONMCAH B OTICJILHOI TeMe. [lOMOoTHATEIbHYIO HHPOPMAIITIO CMOTPHUTE B pa3ieiic
|“Cnen01< MOJIEJI BpEMEHHOTO psifia” Ha CTP. 29ll

FeHepupoBaHue HECKOJIbKUX Moaenen
[1pu MmonemmpoBanun BpeMeHHbIX psioB B IBM SPSS Modeler renepupyercst oqua mojess (Jindbo APTICC, 6o
9KCHOHEHIUAJIbHOTO CIJIAXKUBAHUS) AJIs1 KAXKI0T0 HOJIS Ha3HaueHUs. Takum o0pa3oM. ecii y BaC HECKOJIbKO IOJIei

3. Pena, D., G. C. Tiao, and R. S. Tsay, eds. 2001. 4 course in time series analysis. New York: John Wiley and Sons.
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HazHaueHus, IBM SPSS Modeler renepupyeT HECKOJIBKO MOJIEICH 32 OHY ONECPALINIO, SKOHOMS BPEMSI M IO3BOJISS
BaM CPaBHUTH 3HAUCHUS MAPAMETPOB ISl KAXK IO MOJIEIIN.

Eciu BbI XO0THTE CpaBHUTH MOJCJIb APIICC u MOJCJIb 3KCIIOHCHIMAJIBHOI'O CIJIAXKHUBAHUS JI OJHOI'O U TOI'O KC
T10JI Ha3HAYCHU A, MOXHO BBINNOJIHUTH OTACJILHBIC BBI3OBEI Y3J1da BDEMCHHBIX PSAAOB, 3a1aBas KaxXJIbIit pas
OTJIMYArOIIYFOCA MOJEJIb.

MUcnonb3oBaHue B NpoOrHo3npoBaHuu moaenen BpeMeHHbIX pAaoB

B onepanuu mocTpoeHus BpeMEHHBIX PSAAOB TP MOMOIIHA 0COOO0TO0 Psia YIOPSAOUYSHHBIX HAOJIFOICHU]
(Ha3BIBAEMOT0 MHTEPBAJIOM OLICHKH) CO3/1a€TCA MO/JIe/Ib, KOTOPYIO MOXHO HCIOJIB30BATh JJIS1 MPOTHO3a Oy TyIITNX
3HAUYCHMH psiga. DTa MOJEJb CONEPKUT HH(DOPMANHIO O IPOMEXYTKE BPEMEHH, Kya MONataeT yKa3aHHbIH
nHTEpBaJL. [1J1s1 MPOrHO3MPOBAHUS TP IIOMOIIM 3TO MOJIEJIM O[HA U TaK e MHPOPMAIHS O IPOMEXYTKE BPEeMEHN
U MHTEPBaJIe T0JDKHA UCIOJIb30BATHCS C OJHUM U TEM K€ BPEMEHHBIM PAI0M KaK JJI IEPEMEHHOI Ha3HAUYeHMUs], TaK
U AJ1s1 IPEJUKTOPHBIX IEPEMEHHBIX.

[TpenmosoxuM, 4TO B HaYaJIe STHBAPS BBl 3aXOTEJIN CIPOTHO3UPOBaTh Mpoaaxu [Ipoaykra 1 3a mepBble Tpu Mecsna
JTAHHOTO Tofa. BBl cTponTe MO/IeIIh TP MOMOIIH JAHHBIX O (pakTHUeckux mpoaaxax 1 [Ipoaykra | ¢ ssHBaps mo
Jlekabpb MPONIIOTo To1a (KOTOPBINA MbI Ha30BeM ['ooMm 1), 3amaB nuaTepBa Bpemenu "Mecsibl". TTocie 3Toro Bb
MOJeTe IPU MOMOIIHU 3TOW MOJEJIM CIPOrHO3UPOBaTh Mpoaaxu [Ipoaykra 1 3a nepssie Tpu Mecsina ['oqa 2.

DakTUYECKH IPOrHO3 BO3MOKEH Ha JIF000€ YMCIIO MECSIIEB BIEpe, HO pa3yMeeTcs, 4YeM JaJjiblie B Oyaylee Bbl
MOTBITAETECh MPEACKa3aTh, TeM MeHbIle OyneT 3 dexTuBHOCTS MOoAem. OTHAKO MPOTHO3 HA NEePBbIe TPU HEICTN
T"oa 2 HeBO3MOXKeH, MOCKOJIBLKY JIJIsS TIOCTPOCHMST MOJIEJIM UCTIOJIb30BaJics uHTepBai "Mecsupl". Kpome Toro, sty
MOJIe b HET CMBICTIA HCIOJIb30BATD JIJIS peIcka3anus mpoaax [Ipoaykra 2 - MOJIeIb BpeMEHHBIX PSIOB YMECTHA
TOJILKO IS TAHHBIX, KOTOPBIE HCIOJIb30BAJIICD JJIS €€ OMPEIeIICHIS.

HOBTOpHaFl OLeHKa u nporHo3npoBsaHune

ITepuo/1 OLIEHKH KECTKO KOAUPYETCSI B TEHEPUPYEMYIO MOJIEJIb. DTO O3HAYAET, YTO IPU MPUMEHEHUH TEeKYIIIei
MO/IeJIU K HOBBIM JIAHHBIM BCE 3HAYEHUS BHE NMEPHO/IA OLIEHKU UTHOPUPYIOTCS. TakuM o6pa3zomM, MoelIb
BPEMEHHOI'0 psiia JOJDKHA OUEHUBATHCS KAXIbI pa3, KOraa CTAHOBSTCS JOCTYIHBI HOBBIE JJAHHBIE, B OTJIMYHE OT
npyrux moxeneir IBM SPSS Modeler (koTopsle MOKHO IPUMEHSI T TOBTOPHO IS TIeJICi CKOPHHTA).

[Tpomosrxast mpeaplIyIInit mpuMep, PEeaNoI0KIM, YTO Ha Havasio anpeiisd ['oma 2 y Bac ecTh JaHHBIE O
(baKTHUYECKUX eXEeMECSYHBIX MPoAaxkax ¢ sHBaps no MapT. OJTHAKO eCIIN BBl IOBTOPHO MIPUMEHNTE MOJEIb,
CreHepUPOBAHHYIO B HaYaJIe THBAPS, OHA CHOBA JACT MPOTHO3 Ha MEPHO/I C SHBAPS O MapT U HPOUTHOPHPYET
JTaHHBIE 00 M3BECTHBIX MPOJaXax 3a 3TOT HEPHO/I.

Periennem siBiisieTcst reHepUpOBaHUE HOBOI MO/IEJIM HA OCHOBE OOHOBJICHHBIX (haKTHYECKHUX JaHHBIX. [Ipn
JOIYLICHUH, YTO Bbl HE U3MEHSETE IapaMETPhl IPOTHO3UPOBAHNUS, HOBYFO MOJEJIb MOXHO UCIIOJIb30BATh IS
IIPOTHO3a Ha CJIEAYIOLIe TPU MECALA, C alpesis 10 UoHb. Ecii Bee elle ecTh JOCTYN K HOTOKY,
HCIIOJIb30BABIIEMYCS [IJIs1 TEHEPUPOBAHUS NCXOTHON MOJIEIIN, MOXHO ITPOCTO 3aMEHUTH CCBHUJIKY HAa MCXOAHBIN (aii
B 3TOM IIOTOKE Ha CCBUIKY K (haiiiy, cofepkalieMy OOHOBJICHHbBIEC JaHHBIE, U BHI3BATH MOTOK HOBTOPHO, YTOOBI
CreHEepHpOBaTh HOBYIO MOJesib. Ho ecimm Bce, 4TO y Bac €CThb - 3TO HCXOAHAS MOJEIIb, COXpAaHEHHas B (aiije, ee Bce
PAaBHO MOXHO HCIOJIb30BATH [T TEHEPUPOBAHUS y3JIa BPEMEHHBIX PSIIOB, KOTOPHII MOKHO 3aTeM 100aBUTH B
HOBBII IOTOK, COJIEPIKAIINIA CCBIIIKY Ha OOHOBJICHHBIN NCXOAHBIH (haiis. [1pu ycoBuM, 4TO 3TOT HOBBIN MOTOK
IIPEALIECTBYET y3JIy BPEMEHHBIX PSIIOB C y3JIOM UHTEPBAJIOB BPEMEHHU, I'€ 3a1aH uHTepBaa "Mecsupl", Ipu BEI30BE
9TOr0 HOBOT'O OTOKA OyJeT creHepupoBaHa TpeOyemMas HOBasi MOJIEJIb.

Cnenok moaenu BpeMeHHOro paaa

Ornepatius MOJICJIMPOBAHUST BPEMEHHBIX PSOB CO3/Ia€T HECKOJILKO HOBBIX MoJIei ¢ mpedukcom $TS-; oHu nokazaHbl
B CJIAyIOIIEi Tabmie.

Tabnnuya 24. Hosble nond, cozaaBaeMble onepaumeii MoaenmpoBaHna BPeMEHHbIX PAAOB.

HVms nmoas Onncanue

$TS-uma_croroya 3HaueHue, IPOrHO3UPYEMOE MO/JIEIIBIO [T KaXKI0TO Psijia Ha3HAUCHMUSI.
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Tabnmua 24. HoBble nosnis, cosgaBaemMble onepaunesi MoAenmpoBaHusa BPEMEHHbIX PAAOB (MPOLOIKEHNE).

STSLCI-uma_croabya Hikxaue moBepuTeIbHBIC HHTEPBAJIBI IJTs1 KAXKIOTO CIPOTHO3UPOBAHHOTO psizia.*
STSUCI-umsa_croabya BepxHuue noBepuTeIbHbIE HHTEPBAJIBI AT KaX/I0T0 CIPOrHO3UPOBAHHOTO psiaa.™
$TSNR-ums_croabya 3HaYeHNe OCTATOYHBIX IIYMOB JUUIsl KAX/I0T0 CTOJIONA JAaHHBIX CTeHePHPOBAHHOI Moaesm. *
$TS-Utor Urtor no Beem 3uauenussM $TS-ums_croabya niis naHHO#M CTPOKH.

$TSLCI-Utor Uror no Beem 3uavenusim $TSLCI-umsa_croabya st nauuoii crpoku.*

$TSUCI-Utor Uror no Beem 3uauenusim $TSUCI-uma_croabya nins nanHoit crpoku.*

$TSNR-UTOr Uror no Beem 3uavenusim $TSNR-ums_croaoya nuist nanHoi cTpoku.*

* BUAMMOCTB 9THUX TOJIeH (HampuMep, B BEIBOJIE C IPUCOSIMHEHHOTO y3J1a TAOJIMIIBI) 3aBUCHT OT O HA BKJIAJIKE

ITapaMeTphl CJIeNKa MOJIETH BPEMEHHOT 0 psia. JIomoHATe b Y0 HHGOPMAIIMIO CMOTPHTE B pa3iese
[1apaMeTpoB MoJeeii BpeMEHHBIX psioB” Ha cTp. 295]

CJrenok Mo/Ie/Id BpEMEHHOTO PsiJia COACPKUT MOAPOOHOCTH PA3IMYHBIX MOJIEJIeH, BLIOPAHHBIX JIJISI KAXA0TO P/,
BXOJIHOTO JIJIS y3J1a MOCTPOEHUSI BPEMEHHBIX PsI0B. BXOAHBIMU MOTYT ObITH HECKOJILKO PSIIOB (HAIPUMED, C
JIAHHBIMU O JIMHEIKaX MPOIYKTOB, PETHOHAX MJTH WX CKJIaAax); IJIs KaXKIOTO Psiia HAa3HAUCHUS TEHEPUPYETCS
OTJIeJIbHAS MOJIelTb. Hampumep, ecim 10X0/1y B BOCTOYHOM peruoHe cooTBeTcTBYeT Moaesib APTICC, a 3anagHomy
- TOJIBKO MOJIEJIb TPOCTOT'O CKOJIB3SIIETO CPEIHET 0, KX IbIil pernoH OyIeT OICHEH P MOMOIIH HOIXOISIICH AT
HETO MOJICIIL.

B BBIBOZIE TO YMOJTYAHUIO YKA3BIBACTCS ([JIs1 KAXKA0W ITOCTPOSHHON MOJIENIN): THIT MOJEIIH, YACIIO 3aJaHHBIX
IPEeIUKTOPOB M Mepa corjiacus (Mo yMOJTYAHHUIO - CTAIIMOHAPHBIN R-kBajpat). Ecim 3a1anbl MeTo1bl 00paboTKH
BBIOPOCOB, B OT/AEJILHOM CTOJIOIIE BLIBOJUTCS YUCIIO OOHAPYKEHHBIX BEIOPOCOB. B BBLIBO/I O yMOJTYaHUIO TAKXKe
BKJIFOYAFOTCS CTOJIONBI /U1 3HauYeHuit Q JIbronra-bokca, creneneit cB0OOOIbI U 3HAYMMOCTH.

MOXHO TakXe BBIOpaTh PACIIAPEHHBINA BBIBOJI, COICPIKAIIMIA CIICAYIOIIUE JOMOTHATEIILHBIC CTOJIOIIBL:
* R-xBazgpar

* CpennexBagpatnynas ommodka (RMSE)

* Cpenusist abcosoTHas ommOka B npouentax (MAPE)

* Cpennss abcomoTtHas ommoka (MAE)

* MakcuMaiibHas a0CoJIFoTHAS ommOKa B mponeHTax (MaxAPE)

* MaxkcumasnbHas adbcosroTHas ommbdka (MaxAE)

* Hopwm. BIC (Hopmanm3oBauublit nHGOpMaNMOHHBIN KpuTepuii balieca)

I'enepupoBaTh. [103BOJISIET CreHEpUPOBATH y3€JI MOJICIMPOBAHNS BPEMEHHBIX PSATOB OOPATHO B MOTOK MJIM CJICTIOK
MOJIEIN Ha NAJIUTPY.

*  CdopmupoBath y3ea MoesmpoBanusi. [loMeraer y3eia MO/ IMPOBAHUS BPEMEHHbBIX PSIIOB B MOTOK C
HapamMeTpaMH, IpK IOMOIIU KOTOPBIX ObLI CO3/1aH AaHHBIH HA00P MOJeJIell. DTa onepaius MOXeT OKa3aThCs
HOJ'IC3HOI71, HalpuMep, €CJI €CThb MOTOK, B KOTOPOM BbI XOTUTEC UCIIOJIL30BATH YKA3dHHBIC TApaMETPbl MOAEJIA, HO
0O0JIbIIIE HET y3JIa MOJICJIMPOBAHUS, C TOMOIIBIO KOTOPOTO OHY OBLIIM CTeHEPUPOBAHBI.

*  Mopueab ais nammTpel . [ToMemaeT cenok MoesTi, CoOAEpKaIIMil Bce HAa3HAYCHHUS, B MEHEKEP MOJIEIIeH.

Mopaenn

PucyHok 59. KHonku BritounTs BCe u BeiKoYnTs BCe
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Iepexrouatesn. BeiGeprre, Kakue MOJIEIN BBl XOTHTE UCIOJIB30BATh TP CKopHHTE. [0 ymModannto Bce
HepexIrovaTes iy BKIItoueHbl. KHonky BKiIIOYHTB Bee 11 BBIK/IIOUNTDL Bee IEHCTBYIOT Ha BCe MEPEKIIFOYATE N B OTHOM
OTneparuy.

CoprupoBats 0. [103B0JII€T OTCOPTUPOBATH CTPOKHU BHIBOA IO BO3PACTAHUIO UJIU 1O YOBIBAHUIO AJISl 38JAHHOTO
CTOJIONA, BBIBOISIIETOCS HA 9KpaH. Omius "BeiopaHHbie" COPTHPYET BBIBO HA OCHOBE OJIHON WJIM HECKOJIbKHUX
CTPOK, BBIOMpPAEeMBIX TP MOMOIIH NePeKTFoYaTesIeH. DTO MOXKET MPUTOAUTLCS, HAIPUMED, TSI BBIBOJIA HA SKpaH
roJieit Ha3HaueHus ¢ umMeHamu "PeiHok_1" - "PeiHok_9" nepen nosiem "PeiHok_10", MOCKOJIBKY TpU MOPSIIKE
COPTUPOBKH O yMoJ4aHuto noJie "PerHok_10" BEIBOIUTCS cpasy *ke mociie moJist "Peraok_1".

IIpeacraBiaenne. B mpeacTaBieHn 0 yMOJTYaHUIO (IPOCTOM) BBIBOIUTCS 0a30BBINH HAOOP BBIXOJIHBIX CTOJIOIOB.
Onnust PacimpeHHblit BBIBOJUT AOMOJTHUTEIbHbBIE CTOJIONBI 111 MEPHI COIJIACHS.

Yucao 3aﬂnceﬁ, HCNOJIb3YEMBIX 1JIfl OI[CHKH. Yucio CTPOK B UICXOJHOM (baﬁne HUCTOYHUKA JAHHBIX.

Hesb. O1HO WK HECKOJIBKO TOJIEH, ONPe/IeIIeMbIX B Ka4eCTBe MoJieil HazHaueHus (¢ posibto Hasnauenue Ha y3iie
THIIA).

Moaeab. Tun Moae M, UCIOJIb3YEMOM ISl JAHHOTO TOJISl HA3HAYCHUS.
IIpeaukTopsl. Yncio npeaukTopoB (¢ poJiblo Bxog1o1l), ICIOJIb3YyEeMBbIX JJIsI JAHHOTO MOJIS HA3HAYEHHSI.

Boi6pochl. DTOT cTOJIOCI BBIBOJIUTCS, TOJILKO €CIIU BBl 3aTPEOOBAIH (B IKCIIEPTE OCTPOCHUST MOJICIICH UJTH
kputepusx APIICC) aBTomaTuieckoe oOHapyKeHUe BEIOPOCOB. BrIBonMMOE 3HAUYEHNE IIPEACTABIISICT COOOU YUCIIO
00HaPYKEHHBIX BEIOPOCOB.

Crayuonapnuiii R-xéazpar . Mepa, KOTOpasi CpaBHUBAET CTALMOHAPHYIO YaCTh MOEIIH C IPOCTON MOJIEIbIO
cpemHero. DTa Mepa sIBJsieTcs: 0oJiee IPeANOYTUTEIbHOM, YeM OOBIUHBIN R-KBasnpaT, KOrna HMeeTcst TPeH/ I Ui
ce30HHAs Bapuanus. CtaroHapHbIid R-kBagpaT MOXKeT ObITh OTPHUIATEILHBIM C JUANa30HOM 3HAYCHUH OT
OTpHIaTeNbHOM OeckoHeuHocTH 10 1. OTpHIaTeIbHbIe 3HAYSHUST 03HAYAIOT, YTO paccMaTpuBaeMas MOJIejb XyxKe,
yeM Oa3oBast MoJiesIb. I1o10KKUTeIbHBIE 3HAUEHUS O3HAYAIOT, YTO paccMaTpuBaeMasi MoJieJIb JIydllle, 4eM 0a3oBasi
MOJEJIb.

R-xeazpar. Mepa coracust IJTs TMHEHHOI MOJIEIH, TaKXe Ha3bIBaeMasi KOG GUIUESHTOM AeTepMuHanmy. PaBHa
JTOJIe I3MEHYMBOCTH 3aBUCHMOM MEPEeMEHHOM, 00BACHIEMON PerpecCHOHHOM Moieibio. [TpuHIMAaeT 3HAYeHUS
Mexay 0 m 1. MaJtele 3HAaUeHUS TOBOPST O TOM, YTO MO/IEJIh HE a/IEKBATHO ONMCHIBAET JTAHHBIE.

KCKO. Kopens cpennero xBajapata onmoku. Kopens kBagpaTusiif 3 Cpeanero Keanpara Omubku. Mepa Toro,
HACKOJIbKO 3aBUCHMBIN PSAJ OTIMYAETCS OT Psiia €ro 3HAYCHUH, IpeACKa3aHHbIX MOJIEIIBIO, BEIpDAXKEHHAS B TEX XKe
€MHUIAX, YTO U 3aBUCUMBIN PSII.

COMO. CpenHuit OTHOCUTEJIbHBIA MO1YJIb OIIMOKK. Mepa TOro, HaCKOJIbKO PsJl OTJIMYAETCS OT psia ero
3HAYCHUH, TPeCKa3aHHBIX MOAeIbEo. OHA HE 3aBUCHT OT UCIIOJIb3YEMbIX CIUHUII U3MEPEHHS U TI09TOMY MOXKET
HCIIOJIL30BAThCS ISl CPABHEHUS PSAIOB C PA3HBIMU SIMHAIAME U3MEPEHHUS.

CMO. Cpemauit MOyJIb OIUOKA. Mepa TOro, HaCKOJIBKO PSI OTJIMYAETCS OT Ps/ia €ro 3HAYeHUH, MpeCKa3aHHbIX
Moesibio. CMO mpecTaBiIseTcss B UCXOAHBIX eIMHUIIAX U3MEPEHHS psijia.

MOMO. MaxcuMaJjbHbII OTHOCUTEIBHBIN MOYJIb omnOKku. Hanbonbias onmobka mpor1o3a, BeIpakeHHas B
IMpoLEHTaxX. Ta Mepa MNOJIe3HA, YTOOb! NPEACTABUTh, KAKUM MOKET ObITh HAUXY/IINHA IPOTrHO3.

MMO. MaxcumasbHBIH MOAYJTh omuoOku. Hanbospinas ommbka Nporao3a, BEIpaXXeHHAs B TeX JKe eIMHATAX
U3MEpPEeHNs, UYTO U 3aBUCUMEI psaa. Kax 1 MOMO, 3TOT noka3aTelb NOoJIe3eH, YTOOBI TPEICTAaBUTD HAUXY T
BapraHT IPOTHO3a. MOIYJIb OIMMOKK M OTHOCHTEIILHBINA aOCOTFOTHBIN MPOIEHT OINOKN MOTYT MIPHHAMATH
MaKCHMaJIbHbIC 3HAYECHHS B Pa3HBIX TOUKAX PsAa, HAIPIMED, KOT1a MOJIYJIb OIIMOKHU IS OOJIBIIIOrO 3HAUCHUS Psaa
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CJICTKa MPEBOCXOIUT MOIOYJIb OIINOKH JJUIA MaJIOTO 3HAYCHUSA pAaa. BoaTom ciIyvyac MoayJib OIINOKH JOCTUTHET
MakcumMyma I1pu 00JIbIIIEM 3HAYEHUHI pdaaa, a OTHOCHUTEJIbHBIN MOAayJib OLIMOKH - IIpyu MEHBIIEM 3HAYCHUM psaa.

Hopmaauszosannwiit BIC. Hopmam3oBaHHbIN HH(DOPMANMOHHBIN kKpuTepuii Baiieca. OObruHast Mepa o01ero
corjiacusi MOJIEJIM, KOTOPas MbITAETCSl YUeCTh CJI0KHOCTb MOJEIN. DTO 3HAYeHNE, OCHOBAHHOE Ha CpeHEM KBaJpaTe
oImMOKe, BKJIFOUAET Tpad 3a OOJIBIIOE YHCIIO TapaMETPOB IIPU HEAOCTATOYHON JUTMHE psifga. DTOT MITpad JMIIaet
MPEUMYIIIECTBA MOJICIIN C OOJIBIIIAM YHCIIOM ITapaMeTPOB, TIO3BOJISS C HOMOIIBIO JaHHON CTATUCTHKH JIETKO
CpaBHUBATH pa3HbIC MOJCIH [IJIs OJTHUX M T€X XKe PSIOB.

Q. Cratuctuka Q Jlpronra-bokca. [TpoBepka Cily4aifHOCTH OCTATOYHBIX OIMOOK B JTAHHON MO/IEIIH.

df. Crenenu cBoOop!. Uncso mapaMeTpoB MO/JIENH, CHOCOOHBIX BAPbUPOBATHCS MPU OLIEHKE KOHKPETHOTO
Ha3HAUCHUS.

3n4. 3HaueHne 3HAYUMOCTHU CTaTUCTUKNU JIbroHTa-bokca. 3nauenue 3Haunmoctu Mensblie 0,05 ykaspiBaeT, 4To
OCTATOYHBIE OIITMOKYU HE CITyYaifHbI.

Wroxkamme cTaTUCTHKH. oT1oT pasacii COOCPXUT pa3HOO6p33HHC CBOIHBIC CTATUCTUKH IJId PA3JIMIHBIX CTOJ'I6L[OB,
BKJIFOYas CpeaHEEC, MUHUMAJIbHOC, MAKCUMAJIbHOC U IPOICHTHOC 3HAYCHUA.

I'Iapameprl moaenen BpeMeHHbIX pAaoB
Bkianka [TapameTpbl coaepXuT NOAPOOHOCTU PA3JIMYHBIX TAPAMETPOB, UCIOJIb30BABIIMXCS JIJISI IOCTPOCHMS
BBIOpAHHON MO/IEITH.

BoiBecTn mapameTpbl 11 MoJies. Beibeprute Moie1b, HTOAPOOHOCTH MapaMeTPOB AJIsI KOTOPOit BBl XOTUTE BHIBECTH.
Heab. ims nosist Ha3HaueHus ¢ poJibro Hasnauenue.
Mogaeasb. Tun Mojienu, UCNOJIb3yeMOH A1 JaHHOTO M0JIsI HAa3HAYSHUSI.

IToe (Toabko aiast mojeieit APITCC). CoepuT 1o oJHOM 3aMucH 151 KaX 01 U3 MEPEMEHHBIX B MOJICIIH, C
HA3HAYEHUEM HA IEPBOM MECTE, 38 KOTOPBIM CJIEAYIOT MPEIUKTOPHI (€CJIU OHU €CTh).

IIpeoGpa3oBanne. Yka3pIiBaeT, Kakoi OBLIT 3aJJaH THUII IpeoOpa30BaHUs (€CIM OH €CTh) AJIS TOTO MOJIA epe
MTOCTPOCHUEM MO/IEIIH.

ITapamerp. [TapameTp Mozaenu, I KOTOPOTO BBIBOJATCS CJEAYIOIINE HOIPOOHOCTH:

e Jlar (Toabko s mojaenaeii APIICC). VkaspiBaet jiaru (€CJid OHH €CTh), pacCMaTpPUBAeMBbIe B MOJICIIH JIJTS
JTAaHHOT O TTapaMeTpa.

* Oumnenka. OneHka napaMerpa. ITO 3HAYEHUE UCNIOJIb3YETCs IPU BBIYUCIIEHUU 3HAYE€HUsI IPOTHO3a U
JIOBEPUTEIILHBIX HHTEPBAJIOB [IJISl ITOJIS1 HA3HAYCHMUSI.

* SE. CpennexBaJpaTuvHas OIIMOKA OIEHKU MapameTpa.

* t. 3HaUeHNe OLEHKY MapaMeTpa, AeJICHHOE Ha CPeIHEKBAIPATHIHYIO OIINAOKY.

* 3H4. YpoBeHb 3HAYMMOCTH [IJI1 OUEHKH NapamMeTpa. 3HaueHus 6osbie 0,05 paccMaTpuBaroTcst Kak
CTATHCTUYCCKH 3HAYNMBIC.

OcTtaTtku mogenen BpeMeHHbIX pAaoB
Ha Bkmaake OcTaTKu BBIBOIUTCS aBTOKoppessanuonHas ¢pyHkius (AK®) u yacTHas aBTOKOPPEISNMOHHAS (QYHKITHS
(UAK®) ocTtaTKoB (pa3HOCTH MEX1y 0XKUIAEMBIMU U (DAKTHUECKUMHU 3HAUCHUSIMHE) IS KaXKJI0H TOCTPOCHHOM
MOJIeJI. JIONIOJIHUTEIIbHYIO HHPOPMAIIUIO CMOTPUTE B pa3jiesie |“CDyHKuHH ABTOKOPPEJISAIUU U qaCTHoﬁl
|aBTOKOppeJ'I$IIII/II/I” Ha CTP. 2821

BoiBecTn rpaduk s Moaeu. Beioepute Mo/ieib, U1t KoTopoit Bel XoTHTE BhiBecTH AK® 1 HAK® ocTaTtkoB.
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CBoaKa moaenen BpeMeHHbIX pAAOB

Ha Bxutajike CBO/TKa clierika MOJIEIIM BBIBOAUTCS HHBOPMAIHUs O camoil Mojien (AHaau3z), 06 UCHOJIb3yeMbIX B HEil
mosix ([1o.14), 3HAUSHUSIX TApAMETPOB, UCIOJIb3yEeMBIX IIPH MOCTPOEHNH MoJienH, ([lapameTpol mocTpoenus) u 00
o6yuenun moaemn (Ceoaxa mo 00yuenuro).

ITpu nepBoM IpOCMOTpE y3J1a pe3yJIbTaThl BKJIaAku CBOJKA CBEPHYTHI. UTOOBI YBUAECTH HYKHbIE BAM PE3yJIbTATHI,
pa3BEepHUTE COOTBETCTBYIOIINE UM 3JIEMEHTHI IPU TOMOIIIY JIEMEHTA yIIpaBJIeHUs PACIIUPEHUEM CJIeBa OT HUX UJIH
BBIBE/IUTE BCE PE3YJIbTAThl, HAKAB KHONKY Pa3BepHyTh Bece. UTOOBI CKPBITH PE3YJILTATHI HOCIIE 3aBEPILICHUS UX
MPOCMOTPA, UCHOJIb3YITE YIPABIISIONINI 2JIEMEHT PACKPBITUS [IJI1 CBOPAYMBAHUS KOHKPETHBIX PE3yJIbTATOB,
KOTOPBIE HY)XHO CKPBITh, HJIM HAXXMHTE KHONKY CBepHYTb BCe, YTOOBI CBEPHYTH BCE PE3YJIHTATHI.

Anamm3. BerBoautes nHGopMaImst 0 KOHKPETHOM MO/IEIIH.
IMoas. Cnucok moJieid, UCoJIb3yeMbIX B Ka4eCTBe MoJiell Ha3HAYEHUS U BXOIHBIX TOJIEH PU OCTPOSHUH MOJIEIIH.
IMapameTpbl KoMnOHOBKH. COIEPKUT UHPOPMAIIHIO 00 UCIOJIb3yEMbIX IPU MOCTPOCHUH MO/ISJIN TapaMeTpax.

Csoanast nudropmanus no ooy4eHno. BLIBOIUTCS THIT MOJIEIIH, TOTOK, UCIOJIb3YEMbIN 15 €€ CO3/IaHuU s, CO3T1aBIIIMIA
ee MoJIb30BaTe/Ib, OTMETKA BPEMEHU IMOCTPOSHUSI MOJIEJIM U BpeMsl, 3aTpayeHHOe Ha ee MOCTPOCHHE.

3HaueHun napameTpoB Moaenen BpeMeHHbIX pAaoB
Ha xmaaxe [TapaMeTpsl MOXHO yKa3aTh, KaKie TOMOJHUTEIbHbIC TOJI OYAYT CO3AaBATHCS ONeparei
MO/JIEIMPOBAHUS.

Co31aBaTh HOBbIE NOJISA /151 KaK/10i onennBaemoil Mojaesn. [103BoJisieT 3a4aTh HOBBIE 110JISI, KOTOpPbIE OYAYT
CO3/1aBaThCS TSI KAXKI0# OIEHNBaeMOU MOIEIIH.
*  Bpuuc/STh BEPXHIOI H HH:KHIOIO I'PAHUIIBI JIOBEPUTEILHBIX HHTEPBAJIOB. DTa OIS, €CJIM OHA BKJIFOYEHA, CO3/IaeT

HoBbIe 110J1s1 (¢ npedukcamu mo ymordanuto $TSLCI- u $TSUCI-) ais HUKHUX U BEPXHUX TOBEPUTEIHHBIX
HMHTEPBAJIOB COOTBETCTBEHHO, JIJIs1 KAXKJIOTO MOJI HA3HAYCHUSI, & TAKKE UTOTU ITUX 3HAUCHUIA.

*  BprunciasTh ocTaTOYHbIE HIYMBI. DTa OMINS, €CJIM OHA BKJIIOUEHA, CO34aeT HOBOE MoJie (C mpeuKcoM 1o
ymourdanuro $TSNR-) 1t 0CTATKOB MOJIESIH, TS KaXK/I0TO MOJIs HA3HAYCHUS, 4 TAK)KE UTOT 9TUX 3HAYECHHUIA.

Perxum mMmoaenumposaHnAa NpoCcTpaHCTBEHHO-BPpeMeHHOro npeacKa3aHmna

VY mpocTpaHCTBEeHHO-BpeMeHHOT 0 npeacka3anus (Spatio-Temporal Prediction, STP) MHOT0O BCeBO3MOXKHBIX
[PUMEHEHMI, TAKHX KaK SHEProCHAOKEHNE 3JaHUil HJIH COOPYKEHUH, aHAJIU3 U IIPOTHO3MPOBAHHUE
MPOM3BOAMTELHOCTH ISl HHKEHEPOB 110 TeX0OCIIYKMBAHUIO MM INIAHUPOBAHKE OOIIECTBEHHOI O TpaHCHopTa. B
9TUX MPUMEHECHUSX U3MEPEHHUS, TAKHE KaK yUeT S9HEPrOnoTPeOICHNUS, 4aCTO Pa3BEPHYTHI B IPOCTPAHCTBE M BPEMEHH.
K 3anucu 3TuX M3MEpEeHnit MOKHO OTHECTH CJICAYIOIINE BOMPOCHL: Kakie (haKTOPHI MOBJIMSIIOT HA OyayIIne
HAOJIFOICHHUSI, YTO MOYXHO CIIE/IaTh, YTOOBI JOOUTHCS HY)KHOTO U3MEHCHHUSI UJIH YTOOBI YIIyUIINTh YIIPABJICHHUE
CHCTEMOU. DTU BOMPOCHI MOXHO PAa3PEIIUTh IPH MOMOIIU CTATUCTHYSCKUX METOIOB, IO3BOJISTFOLINX
CIIPOTHO3UPOBATH OYAYIIUE 3HAUYCHUSI B PA3JIMYHBIX ITOJIOKCHUSIX U SIBHO CMOJICJIMPOBATH PEryMpyeMble (haKTOPbI
JUTSI BBITOJTHEHU ST aHAJIM3a BO3MOYKHBIX MOCJICACTBUI.

B anaymmze STP ucnosb3yroTcs JaHHbBIE, B COCTaB KOTOPBIX BXOJIST JaHHBIE O MOJIOXKEHUSIX, BXOHBIC MTOJIS 115
npejackaszanus (MpeauKTOPHI), OJIe BpEMEHH | MoJie Ha3HAYeHHsI. B 9TUX JaHHBIX I KaXXI0TO MOJIOKEHUS B
KaXI0M BPEMEHH U3MEPEHUS MO0 KKA0MY IIPEAUKTOPA €CTh 3HAYUTEJIbHBIN psij 3HaueHuid. [1ocre ananm3a qaHHbBIX
WX MOYHO UCIOJIB30BATh JIJIS TPEJICKa3aHUS 1IeJIEBbIX 3HAUECHU B JTFOOOM MOJIOKEHUU B 00JIACTH TaHHBIX (popm,
WCIIOJIb3yeMBIX Tpu aHam3e. OHM MO3BOJISIOT TAK)Ke CIIPOTHO3UPOBATH, KOTAa OYyT U3BECTHBI BXOAHBIC JaHHBIE
JUTSE Oy IyIIMX MOMEHTOB BPEMEHHU.

Ipumeuanne: Y3en STP e nognepxuBaet maru Onenka moaein wm [Tooenurens/IIperenaent B IBM SPSS
Collaboration and Deployment Services.
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B xatasiore Demos ycranosku IBM SPSS Modeler nocTynen moTok, A1eMOHCTPUPYIOIIHA TPOPaOOTAHHBIN TpUMep
ucnosb3oBanus STP ¢ umenem server_demo.str u ceplnaromuiicst Ha (aiiyibl naHHBIX room_data.csv u
score_data.csv. Bel MoxeTe noJsiyuuTh goctyn k katajgory Demos u3 rpynmnsl nporpamm IBM SPSS Modeler B
Memto ITyck Windows. Saitn server_demo.str naxonutcs B katayiore Streams.

lNMpocTpaHCcTBEHHO-BpEMEHHOE npeAcKasaHue - Onuuu noneu

Ha BKJIaAJIKC Ionsa YKa3bIBACTCA, 6y,£[yT JIM UCIIOJIB30BATHCA 3HAUYCHU A pOJ'ICI7I HO.]'IGfI, YK€ OIIPCACJICHHBIC HA
PaClOJIOKCHHBIX BBIIIC y3J1aX, NJIA HA3HAYCHUC noJien 6yH€T BBITNIOJIHECHO BPYYHYIO.

NcnoJb3oBath pom
OTa omuus UCHOJIb3yeT 3HAUCHHUS POJiel (TOIbKO HAa3HAUCHUS U MIPEIUKTOPHI) C PACIOJIOKEHHOTO BHIIIIE
y37a Tun (1 ¢ BKJIaAku THITBI JIeKAIero BhIIIE y3J1a HICTOYHUKA).

33H3Tb HA3HAYEHHs N0JIell CAaMOCTOSITEILHO
BI)I6CpI/IT€ 9Ty OIINUIO, YTOOBLI HA3HAYUTDH OOBEKTHI Ha3HA4YCHUs, IPCAUKTOPLI U APYIUC POJIM BPYIHYIO HA
OTOM 3KpaHe.

Iloast BLIBOHI/IT BCC IOJISI B AAHHBIX, KOTOPBIC MOXHO BbI6paTb. HpI/I IIOMOIIIM KHOIIOK CO CTPCJIKAMHU HA3HAYBTEC
OJIEMCHTBI U3 3TOT'O CIIMCKA BPYYHYIO IJIA pa3JIMIHBIX OKOH B npaBoﬁ YaCTH SKpaHa. 3HayKd 0003HAYAIOT
JONyCTUMBIC YPOBHU U3MECPCHUS JJIA KaXXKI0I'O I1OJIA.

IIpumeuanne: /s npaBuiibHO paboTel STP (Spatuial-Temporary Prediction - mpocTpaHcTBeHHO-
BpPEMEHHOE IIpe/icka3anue) TpedyeTcs 1 3amich Ha Kax10€e IOJIOKEHHE 3a ONpeesIeHHbII HHTepBaJl
BPEMEHH, IIOITOMY ITPHUBE/ICHHBIE OISl 00513 TEIIbHBI.

B mmxneit vactu nanem Ioast Haxkmute KHOIIKY Bce, YTOOBI BbI6paTI) BCC ITOJISI HE3ABUCUMO OT YPOBHsA
HU3MEPCHUS, NN KHONIKY JJIs1 OTACJIbHOI'O YPOBHA U3MCPCHUS, YTOOBI BLI6paTB BCE€ ITOJISA C 9TUM YPOBHCM
HU3MEPCHU.

Ha3navenne

Bribepute ogHO mMoJie B Ka4eCTBE HA3HAUYEHUS JJIs TPEICKA3aHNUS.

IMpumeuanue: MOXHO BBIOPATH MOJIE TOJIBKO C KOJMYECTBEHHBIM YPOBHEM U3MEPEHUS.
ITo0:xenue

BribepuTe THIT TOJIOKEHHUS 1T UCIIOJIHb30BAHKS B MOJIEIIH.

IMTpumeuanue: MOXHO BBIOPATH MOJIE TOJIBKO C T€ONPOCTPAHCTBEHHBIM YPOBHEM M3MEPEHUSI.

MeTKa n0J105KeHust
B nanHbIe ()OPMBI YACTO BKJIFOYAIOTCS MOJIE, TOKa3bIBaIOIEe NMEHA BO3MOKHOCTE] B CJI0€, HAIPUMED, ITO
MOT'YT OBITh Ha3BaHUS T'OCYJAPCTB WJIM A MUHICTPATUBHBIX OKPYToB. CBS3aB B 3TOM MOJIE UM (UJTH
METKY) C NOJIOKEHUEM MOCPEICTBOM BbIOOpA KaTeropruaIbHOIO MoJid, BelOpanHoe noJie IToJoxkenne MoxHO
CHAOIUTb METKOH B BHIXOJHBIX JaHHBIX.

ITosie Bpemenn
BribepuTe moJist BpeMeHU JIUTSl HCIOJIb30BaHUs B IPEICKA3aHUSX.
IMTpumeuanue: BbuiOMpaTh MOXHO TOJIHKO MOJIS ¢ KOJMYECTBEHHBIM YPOBHEM N3MEPEHUS ¥ TUIIOM XPaHEHUS
BpeMs 1aTa, OTMETKA BpeMeHH HJIU TIeJI0€.

IMpeaukTopbl (BXOIHbIE N0JIST)

Bbl6epl/lTe OJJHO UJIM HECKOJIBKO MoJiel B KauecTBe BXOOHBIX JIA MPEACKA3aHus.

l'[pnMeqa}me: MoHO BbI6paTL TOJIBKO I10JI C KOJIMYECTBECHHBIM YPOBHEM U3MEPCHUS.

MpocTpaHcTBEHHO-BpEMEHHOe npeacKasaHue - UHTepBanbl BpemMeHH

Ha maresm VHTEpBaIBI BpeMeHN MOKHO BHIOPAThH ONMINH [T 3aTaHAS MHTEPBaJIa BPEMEHH 1 JJFOOOTO TpeOyeMoro
arperupoBaHUs BO BPEMEHH.
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J1st Bo3moskHOCTH nocTpoerust monean STP cHavasa TpeOyeTcst HOAroTOBKA JAHHBIX JJIs IpeoOpa3oBaHus MOJIeH
B MHJIEKC; J1JI1 BOZMOXKHOCTH PEe0oOPa30BaHuUs Y MOJIS BPEMEHHU JTOJDKEH ObITh MOCTOSHHBINA HHTEPBAJ MEXTY
3anucamu. Ecim B JaHHBIX ellle HeT yka3aHHOU nH(opManuy, 3agaifTe yka3aHHBIN HHTEpBaJI IPH MOMOIIHX O Ha
9TOIi MaHeJ!, HOcje Yero MOKHO OYAET HCIOJIb30BaTh PEKUM MOJCINPOBAHMS.

HurepBan Bpemenn BriOeprte MHTEPBAJI, B KOTOPBII HYXKHO IpeoOpa3oBaTh HAOOP MaHHBIX. [JOCTYIHbBIC ONIIUT
3aBUCAT OT THIIA XPAHCHUS IOJIsA, BEIOMpaemoro kak [loJie Bpemenn 1151 Moiei Ha BKtaake [1oJs.

e Ilepnoan! JJoCTynHbI TOJIBKO JJIS LEJIbIX OJIEH BPEMEHU; 3TO P UHTEPBAJIOB C PABHBIMU UHTEPBAJIAMU MEKILY
U3MEPEHUSIMU, KOTOPbIE HE COBIAJAIOT HU C OJHUM U3 OCTAJIbHBIX JOCTYIIHBIX HUHTEPBAJIOB.

* KBaprajsl DTa onmus TOCTYIHA TOJIBKO IS oJjielt BpeMmenu Tuna [lata mim OTMeTKa BpeMEHH.

* Ksaprajsl DTa ommus TOCTYIHA TOJIbKO IS moJjielt Bpemenu Tuna Jata mim OtmeTrka BpeMenu. Ecim BEIOpaTh
9Ty ONIHUIO, OSIBUTCS MPHTJIAIIeHNe BEIOpaTh HauaabHblii Mecsil IepBoTO KBapTaa.

* Mecsubl DTa omnys JOCTYIHA TOJIBLKO U1 noJjieid Bpemenu tuna Jlata i OTMeTKa BpEMEHHU.
e Henean DTa ommus JOCTYMHA TOJLKO JJIs ToJiell BpeMmenu Tuna Jlata mwim OTMeTKa BpeMeHHU.
e JInm DTa onuMs 1OCTYNHA TOJBLKO AJIs oJiel Bpemenu tuna Jlata uim OTMeTka BpeMeHHU.

* Yacpl DTa onnus 1O0CTYNHA TOJbKO A1 MoJielt Bpemenu tuna Jlata uim OTMeTka BpeMeHU.

* MuHyThl DTa ONIHUS JOCTYIHA TOJIBKO IS IOJiel Bpemenn Tuna Jlata mwm OTMeTKa BpeMeHH.

M CeKyHI[l:I Ora onnus JOCTYIIHA TOJIBKO JIJIA noJei BPEMCHHU THUIIA Z[aTa mwm OTMeTKa BPEMCHU.

Ecmm BLI6paTL OIIIUEO I/IHTepBa.]'Il)l BPEMCEHH, IIOABUTCS IIPUTJIAINCHUC 3AIIOJTHUTh JONMOJIHUTEIILHBIC ITOJIA.
Z[OCTyHHbIe II0JIA 3aBUCAT U OT HHTEpPBAJIa BPEMEHU, U OT TUIIA XPAHCHUA. HOHH, KOTOPBIE MOTYT IMOABUTHCA,
TIPUBEACHBI B CJICAYIOIIEM CITUCKE.

* Yucio aHel B HeIEJII0

* Yucsio 4acoB B JieHb

* Jlenb Havyana Hegesu [lepBolit 1eHb Heme

* Bpems nHauana aus Bpemsi, koria, Kak Bbl CUUTAETE, HAUNHACTCS HOBBIN JI€HbD.

* 3naveHue uHTEpBaJa MOXHO BHIOPATH OJIMH U3 CJIEAYIOLIUX BapuaHToB: 1, 2, 3,4, 5, 6, 10, 12, 15, 20 wm 30.
* Havaabhblii Mecsiit Mecsitn, KOTOPBIM HaYnHAETCST (PUHAHCOBBIH TOJT.

* Havaabubiii nepuo Ecii Bbl ucnosib3yere Iepnoapl, BbiOepuTe Ha4aIbHBIA NEPUO/I.

Jlanupie COOTBETCTBYIOT 3a/JaHHBIM MapaMeTPaM HHTEPBAJIOB BpeMeHH BKITFOUnTe 3TOT MepeKIrouaTellb, eCid B
JTAHHBIX YK€ eCTh MH(OPMaNus O MPaBUIILHBIX HHTEPBAJIaX BPEMEHH U X MpeoOpa3oBaHme He TpeOyercs. Ecmm
9TOT MEPEKJII0YATEIb BKJIFOUCH, TTOJIS B 00JIACTH ATrpernpoBaHie HeTOCTYITHEIL.

ArpernpoBaHue

DTa onius AOCTYIHA TOJbKO MPH BHIKJIFOYEHHOM INepekitoyatesie JJannble COOTBETCTBYIOT NapaMeTpaM YKa3aHHOIO
MHTEPBAJIA BPEMEHH; 3a/1aliTe OINIUY JJISl aT PeTUPOBAHUS MTOJICH B COOTBETCTBUY C 3aIAHHBIM HHTEPBAJIOM.
Hanpumep, npu HaJTMYUH CMEIIAHHBIX HEAEJIbHBIX H MECSYHBIX TAHHBIX HeeJIbHBIC 3HAUCHNUSI MOYKHO arperupoBaTh
i "CBEPHYTH", YTOOBI MOJIYYUTh YHU(DUINPOBAHHBIN MECSIHBII HHTEpBasl. BeiOepuTe 3HAYCHNUS 0 YMOJTIAHHIO,
KOTOpBIE OYAyT UCHOJIL30BATH JJIS AT PETUPOBAHUS TTOJIEH PA3IMYHBIX THIIOB, M CO3/IaiTe JIFOObIE OJIb30BATEIIHCKIE
mapaMeTpbl, KOTOPBIE BBl XOTHUTE MCHOJIb30BATH JJIs1 KAKUX-JINOO KOHKPETHBIX MOJICH.

* HenpepbiBHble 3a/1aiiTe METO arperupPOBAHUSI IO YMOJTYAHUIO, KOTOPHIH CIIeTyeT MPUMEHSTH KO BCEM
HETIPEPBIBHBIM TI0JISIM, KOTOPBIE HEe 3aTAF0TCS 110 OTACIILHOCTH. J1J1s1 BBIOOpA TOCTYIHBI CIICTYFOIIIE METO/IBI:

— CymmMma

— Cpennee 3HaUYEHUE
— MuHumym

— Maxkcumym

— Menunana

— TlepBas kBapTWIb
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— TpeTbst kBapTUIbL

ITosb30BaTeibCcKHE NapamMeTpsl JJIs 32/IaHHBIX N0JIeil UTOOB! MPUMEHUTH K OTACJIBbHBIM NOJISIM KOHKPETHYIO
(YHKIMIO arpernpoBaHusl, BHIOEPUTE MOJIS B IPUBEACHHON TaOJIMIE U BBIOEPUTE METOT AT pErUPOBAHMSL.

* ITose C nomorpio kHONKU /{00aBUTH MOJIe OTKPOMTE MNATIOTOBOE OKHO BBIOpAaTh 1MOJIS U BEIOEpUTE TpeOyeMble
110J1s1. BeIOpaHHBIE MOJIsI HOSIBSITCS B CJIEIYIOLIEM CTOJIOIE.

* @yHKIuA arpernpoBanus B BrImagaromieM crimcke BEIOEpUTE (HYHKIUIO arperHPOBAHMS [IJIS IPeOOpa30BaAHMS MO
B 33JaHHBII HHTEPBAJI BPEMEHI.

MpocTpaHcTBEeHHO-BpeMeHHoe npeacKasaHue - OCHOBHble onuun
NocTpoeHus

HapaMeprI B 5TOM JUAJIOTOBOM OKHE€ UCIIOJIB3YROTCA IJId 3aJaHUsI OCHOBHBIX OnIut IMOCTPOCHUS MOICIIN.

MapameTpbl Moaenu

BKJIIOYHTH KOHCTAHTY
Bxutrouenue B MoJiestb CBOOOTHOTO UJieHa (MOCTOSTHHOTO T€PMa) MOXKET YBEJIMYUTD OOIIYI0 TOYHOCTD
pemenust. Ecu BBl mpennosiaraete, YTO JaHHBIE TPOXOAST Yepe3 Hauajlo KOOPAUHAT, CBOOOIHBIH YJIeH
MOYHO UCKJIFOUUTh.

MaxkcuMaJIbHbII HOPSIIOK ABTOPErpeccHn

[Topsinkm aBTOpETpeccun 3a4ar0T, KaKue MpeAbIAYIIIe 3HAUCHIS HCIOJIb3YFOTCS TS peCKa3aHus
TEKYIIUX 3HAYCHHU. DTa OIS UCIOJIBE3YEeTCS IS 3aTaHUS YMCIIa PEIBITYIINX 3aMicei, NCIIOIh3YEeMBIX
JUTSI BBIYMCJIEHWSI HOBOTO 3HaUYeHUsI. MOXHO BRIOpATH JII0OOE 1es10€e Yncio ot 1 1o 5.

HPOCTpaHCTBEHHaH KoBapuauua

Cnoco0 oneHkn
BriOepute ucnob3yeMblit METOI OLIEHKU; MOXHO BbIOpaTh u60 IMapamerpuueckuii, 1100
Henapamerpuueckuii. /{151 [lapameTpuieckoro Metoa MoXHO BbIOpaTh Mojiesib OJHOTO U3 TPEX TUIIOB:

* HopmaJsbHoe pacnpeiesieHue
* DKCHOHEHIHAIbLHAS

* CrenenHoe 3KCNOHeHNUAIbHOE [Ipu BHIOOPE ATOM ONIIMK HY)XHO TaKXe 3a/1aTh UCIOJIb3YEeMbIit
IMToka3are/ib cTeneHn. DTa MOKA3aTEIb MOXKET ObITh JIFOOBIM 3HAUYCHUEM OT 1 10 2, U3MEHSIOIIIMCS C
npuparieausimu 0,1.

I'IpOCTpaHCTBeH HO-BpeMeHHOe npengcKasaHue - ,uOI'IOJ'IHMTeJ'IbH ble
onuunun nocTpoeHun
[Mosp3oBatemnu, xopomo 3HakoMbIe ¢ STP (Spatio-Temporal Prediction - mpocTpaHCTBEHHO-BpeMEHHOE

HpC,ElCKEBaHI/IC), MOT'yT UCIIOJIb30BATH IJIA TOYHOM HaCTpOfIKH nmponecca NOCTPpOCHUA MOACIIM CIICAYFOIIUC OIIIUH.

MakcnMaJIbHbII NPOIEHT MPONYIIEHHBIX 3HAYEHHIT
3amaiiTe MaKCUMAaJIbHBIN MPOIIEHT 3aMUCeil, COTEPIKAIINX MPOIYIICHHBIC 3HAYCHNU S, KOTOPbIE MOTYT OBITh
BKJIFOYEHBI B MO/JI€CJIb.

YpoBeHb 3HAYMMOCTH /151 IPOBEPKH I'HNIOTE3 NPH NOCTPOCHHN MO/Ie/IH
3aaaiiTe 3HaUeHUE yPOBHS 3HAYMMOCTH, KOTOPOe OyAeT UCIOIb30BaThCS [1JI BCEX KPUTEPHUEB OLIEHKI
mojesm STP, Bkitrouast 1Ba kputepus coryacusi, kpurepuu a¢pdexra F u kpurepun xoapduimenta T. DToT
YPOBEHb MOXET OBITh JIFOObIM 3HaYeHueM oT 0 10 1, uamensieMbIiM ¢ npuparieausyvu 0,01.

lNMpocTpaHCcTBEHHO-BpEeMeHHOe NnpeAcKa3saHue - BbiBoA

[Nepen mocTpoeHneM MOIEIN BBIOECPHUTE IPU TOMOIIH ONINI HA 9TOI MAaHEeJM BBIBOJI, KOTOPBII BBl XOTUTE
BKJIFOYUTD B CPEICTBO MPOCMOTPA BBIBOIA.
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NHdpopmauma o moaenu

Crneumudukannm Moe
BriOepute 3Ty omruio, YToOb! BKJIIOYUTH B BBIBOI MO/IeJI HHDOPMALKIO ceu(UKaImii 3TO! MOJIeNH.

CBoaka BpeMeHHOI HH(OpPMALMH
BribepuTe 3Ty oMK, YTOOBI BKJIFOUUTH B BHIBOJI MO/JICIIM CBOJIKY BPEMEHHOI HH(DOPMAILHH.

OueHKa

KauecTBo Moenn
Br16epuTe 3Ty OMIMIO, YTOOB! BKIIFOUUTE B BBIBOJ MOJEIIH KA4€CTBO MOJICIIH.

Kpurepnii Bo3aeiicTBHsI B MO/eJ/IM CTPYKTYPbI CpeTHHX
BriGepuTe 3Ty omiuio, YTOOB! BKJIFOUUTH B BBIBO/I MOJIEIIN HH()OPMAIMIO KPUTEPUS BO3/ICHCTBUSI.

MHTepnpeTaumsa

CTpykTypa cpeHuX B KO3 PuuueHTax Mo, 1ejim
BriOepute 3Ty omIuro, YTOOBI BKIIFOYUTH B BBIBOJI MOIEJI HHYOPMANIHEO KOIPDUIIESHTOB MOIEITH
CTPYKTYPBI CPETHUX.

Koadduuuentsr aBToperpeccuu
Bribepute 3Ty oniuio, 4TOOBI BKJIFOYUTH B BEIBOJI MOJIEJI HHPOpMALIUIO KOAPPUITMEHTOB aBTOPETPECCHUH.

Kpurepnn 3aTyxanusi B npocTPaHCTBe
BriGepute 3Ty omiuro, 4TOOB! BKJIFOUYUTH B BBIBOI MOEIIN HH)OPMAIMIO KPUTEPUEB IIPOCTPAHCTBEHHOM
KOBapHanuu (WM 3aTyXaHUs B IPOCTPAHCTBE).

I'padux napameTpoB napamMeTpu4ecKoii Mo/1e/H MPOCTPAHCTBEHHOI KOBapHAIUH
BriOepute 3Ty omIuro, YTOOBI BKJIFOYNTH B BBIBOI MO/IeN M Tpaduk mapaMeTpoB MapaMeT PUIECKOH MOIEIH
IPOCTPAHCTBEHHOI KOBAPHALINH.

IMpumeuanue: DTa oMM TOCTYIHA, TOJBKO €CJIM HA BKJIaike OCHOBHBIE MapaMeTPhl BRIOpaH
ITapameTpu4eckuii METO/1 OLIEHKHU.

Koppeasimonnas TenjioBasi Kapra
BriGepute 3Ty OMIKIO, YTOOBI BKJIFOYUTE B BBIBOJ MOJIC/IA KAPTY 3HAYCHUI HA3HAYECHUSI.

IMpumeuanue: Ecim B Mmoaesm 60siee 500 mos1oxeHuit, BBIBOI KAPThI HE OYIIET CO3/IaH.

Kapra koppesiumit
Bribepute 3Ty onmuro, 4TOOBI BKJIFOYUTH B BBIBOJI MOJIESIN KAPTY KOPPEJISIIHIA.

IMpumeuanue: Ecim B mogenu 60siee S00 mos1oxeHuit, BBIBOI KAPThI HE OYJIET CO3/IaH.

Kuaacreps! noJioxenuit
BLI6€pI/IT6 9Ty OIINHUIO, YTOOBI BKJIFOYUTH B BBIBOJ MOJCJIM BBIBOJ KJIACTEpU3 AN MoJIokeHui. B coctas
BBIBO/JId KJIACTCPOB BKJIFOYACTCA TOJIBKO BBIBO/, HC Tp€6}7IOH_[I/II71 JOCTYyIla K JaHHBIM KapThI.

IIpumeuanne: DTOT BBIBOJI MOET OBITH CO3/IaH TOJIBKO [T HEapaMeTpUIeCKOH MO
IPOCTPAHCTBEHHOI KOBAPHALIUH.
Ecyu BBI BEIOEpETE 3Ty OMINIO, MOXHO 3a44Th CIIEAYIOIIEe:

* Tlopor nogo6us Beibepute nopor, mpr KOTOPOM KJIaCTEePHI BEIBOAA CIIEIYET CYNTATH JOCTATOYHO
TOTOOHBIMY JIJIS CITUSTHYS B OJTUH KJIACTE.

*  MakcuMaJIbHO€e YHCJIO BBIBOIMMBIX KJIACTEPOB 32[[[3171T6 BSpXHI/Iﬁ npeaciI i yucja KjiacTepoB, KOTOPLIC
MOT'YyT OBbITh BKJIFOUCHBI B BBIBO/I MOICIN.
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npOCTpaHCTBEHHO-BPEMeHHoe npeacKasaHue - Onuuu monenen

Nms mogemmn MoXHO yka3aTh, YTOOBI IMS MO/JIeJN OBLJIO CTEHEPUPOBAHO ABTOMATHYECKH Ha OCHOBE MOJIeH
HA3HAYCHUS, WU 33/1aTh N10JIb30BATEIbCKOE UMS. ABTOMATHYECKU TEHEPUPYEMOE UM SBJIIETCS IMEHEM IeJIEBOTO
HOJIA.

®daxkTop HeonpeaenaenHocTH (%) PaKkTOP HEONPEAETICHHOCTH - 9TO 3HAUYCHNE B IIPOICHTAX, IPEACTABIISIOINIEE POCT
HEOIPE/IeICHHOCTHU MPH IPOTHO3UPOBAHUY BaMU Oy IyIIMX PE3yJIbTATOB. BepXHuil 1 HUKHUI Tpeies
HEOTPE/IeICHHOCTU MMPOrHO3a YBEJIMYUBAIOTCS HA 3Ty MPOLEHTHYIO JIOJIFO IPU BCSIKOM MOCJIEAYIOIIEM Il1are B
Oynymiee. 3agalite GakTOP HEOMPEIETICHHOCTH JJIs1 IPUMEHEHU S K BBIXOIHBIM JTAHHBIM MOJIEN (OH 3a/1aeT
BCPXHIOIO 1 HUXKHIOFO T'PAHUIIBI IJId TPEACKA3aHHBIX 3Ha‘ieHHI71).

Cnenok moaenu NnPOCTPpaHCTBEHHO-BPEMEeHHOro npengcKa3aHusf

CJrenox Mo/jies MpoCTPaHCTBEHHO-BPEMEHHOT 0 npejicka3anus (Spatio-Temporal Prediction, STP) BeiBonuT
HOAPOOHOCTH MOJIENIM Ha BKJIaJKe Mo/iesIb CpeicTBa IPOCMOTPA BbIBOAA. JIONOJIHUTEIbHYO HHPOPMALIHIO 00
HCHOJIb30BAHUM CPEACTBA MPOCMOTPa CMOTPHTE B paszelie "PadoTa ¢ BBIBOJOM" B PyKOBOJCTBE MOJIb30BATESA
mactepa mogesneit (ModelerUsersGuide.pdf).

Onepanys MOIEIMPOBAHUS TPOCTPAHCTBEHHO-BpeMeHHOT 0 npeackazanus (STP) co3maeT HECKOJIbKO HOBBIX MOJIEH ¢
npedukcom $STP-; oHn nmokazaHsl B ciieyroleii Tabmie.

Tabnvua 25. Hosble nond, cosaaBaemMble onepauneii MoaenuposaHusg STP

Vims nost Onucanue

$STP-<Time> [ToJsie Bpemenu, co3gaBaeMoe B COCTaBe MOCTpOeHHs Moesu. [TapamMeTpsl Ha naHem
WuTtepBaibsl BpeMeHu BK1a ki OMIIK ITOCTPOCHUS OMPEICIIIOT CIIOCO0 CO3TaHMS MOJISL.

<Bpemsi> - ucxoiHoe uMs 1oJist, Beioupaemoro kak nosie Ilose Bpemenn na Britaaxe [Toss.
[Ipumeuanne: DTo moJie co3aeTCs, TOJIBKO €Cii BbI IpeoOpaszoBaym ucxoanoe Iose
BpPeMeHH B COCTaBE MIOCTPOCHUS MOACIIH.

$STP-<Target> DTO 10JIe CONEPKUT MPEICKA3AHUS ISl 3HAUCHUS] HAa3HAUCHHUSL.

<Ha3HaueHue> - 310 uMs HUCXOAHOTO I10JI HA3HAYECHHS /1)1 MOJICIIN.

$STPVAR-<Target> D10 noJte conepxkut 3HayeHus VarianceOfPointPrediction.

<Ha3HaueHWe> - 3TO UM UCXOJHOTO TOJISI HA3HAYEHHS 171 MOJICJIH.

$STPLCI-<Target> D10 noJte comepxkut 3Hauenus: LowerOfPredictionInterval (To ecTh, 3HaUYCHUS HIKHEN
TPAHHUIBI JOCTOBEPHOCTH).

<Ha3HaueHue> - 3To uMs HUCXOOHOTO IOJId HAZHAYCHHS 1)1 MOJICIIN.

$STPUCI-<Target> D10 noute conepxut 3HayeHus: UpperOfPredictionInterval (To ecTb 3HaYeHUs BepXHEi
TPaHUIIbl JOCTOBEPHOCTH).

<Ha3HaueHWe> - 3TO UMS UCXOIHOIO IOJISI HA3HAYEHHS [T MOICIIH.

MapameTpbl MoAeny NPoCTPaHCTBEHHO-BPEMEeHHOro npeAcKa3aHua
Blcnam(a HapaMeTpLI HUCHOJIB3YETCH OJI1 yIpaBJICHUS YPOBHEM HCONPEACIICHHOCTH, KOTOprfI BbI CUUTACTEC
NPUEMIICMBIM B OlI€palluy MOACJIMPOBAHUS.

®daxkTop HeonpeaenaeHHOCTH (%) PaKTOP HEONPEACTICHHOCTH - 9TO 3HAUYEHIE B IIPOIEHTAX, IPEACTABIISIONIEE POCT
HEOIPE/IeJICHHOCTH MIPH IIPOTHO3UPOBAHUU BaMU OyIyIIMX PE3yJIbTATOB. BepXHuil 1 HUKHUI peies
HEOIPE/IeJICHHOCTHU MTPOrHO3a YBEJIMYUBAIOTCS HA 9Ty MPOLEHTHYIO JIOJIIO PU BCSIKOM MOCJIEAYIOIIEM 1l1are B
Oynymiee. 3agalite GakTOp HEOMPEIETICHHOCTHU JJIs1 IPUMEHEHUS K BBIXOHBIM TAHHBIM MOJIEJN (OH 3a/1aeT
BEPXHIOIO U HIDKHIOIO TPAHUIIBI JJIS TPEICKAa3aHHbIX 3HAYCHUIT).
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Y3en TCM

DTOT y3eJ1 CIYXKUT JIJISl CO3JaHus TPUYMHHON Moiesm BpeMenu (temporal causal model, TCM).

anl-IVIHHbIe MoAaesnin BpeMeHun

ITpu co3panny MPUYMHHBIX MOJIEJIel BpEMEHH JIeIaeTCs MOMBITKA OOHAPYKUTH KITFOUEBYIO TPHUNHHYIO
B3aMMOCBSI3b B TAHHBIX psaa. [Ipu co3gaHny MpUYMHHON MOJIe M BpEMEHHU BbI 3a7aeTe HAOOP psIIOB HA3HAUCHUS U
Ha0OP BXOJIHBIX PSTIOB-KAHAMIATOB JJIs1 TUX HA3HAUYECHUH. 3aTeM Mpoleaypa CTPOUT aBTOPETPECCUBHYIO MOIEIh
BPEMEHHOTI0 PsAJia AJIsl KaXJ0r0 Ha3HAYCHUS U BKJIFOUAET TOJIbKO T€ BXOJIHBIE PS/IbI, Y KOTOPBIX €CTh IPUYUHHAS
B3aMMOCBS3b C Ha3HA4YeHUEM. Takol NoAX01 OTJIMYAETCS OT TPAJAULUOHHOTO MOJEJIMPOBAHUS BPEMEHHBIX PSJAOB,
KOTJIa HY>KHO SIBHO YKa3bIBATb MPEAUKTOPHI U1 psijia Ha3HaueHusl. Tak Kak co3JaHue NPUUMHHON MO BpEMEHU
OOBIYHO BKJIFOYAET B C€0sI MOCTPOCHKME MOJIEJICH /17151 HECKOJIBKUX CBSI3AHHBIX BPEMEHHBIX PSIJIOB, pe3yJibTaT
HAa3BIBAIOT CUCTEMOU MOJEACH.

B xoHTekcTe co31aHns NPUYMHHBIX BPEMEHHBIX PSAOB TEPMUH IpuuuHHblll yKa3blBaeT Ha [ IpUUMHHOCTS 1O
I'panxepy. Bpemennoii psan X HazsiBaercs "[Ipuunnoit o ['panmxepy" 111 ApYyroro BpEeMEHHOTo psifaa Y, eciiu
perpeccust 111 Y B TEpMUHAX MpeablayluX 3HaueHud X 1 Y IpUBOAUT K JIydllued Moaeu 1Jisl Y, YeM perpeccus
TOJIBKO 110 MPEABIAYIINM 3HAYeHUSIM Y.

IMpnveuanue: V3es1 IPUYMHHONW MOJIC/IM BPEMEHHU HEe MOAepkuBaeT marun OueHKa MOICN HITH
[Mobegutens/IIperennent B IBM SPSS Collaboration and Deployment Services.

Mpumepobl

OTBETCTBEHHBIC 34 NPUHATUE OU3HEC-PEIICHUI MEHEDKEPBl MOTYT HCIOJIb30BATH BPEMEHHOE IPUYMHHOE
MOJICJTUPOBAHKE JIJISl PACKPBITHUS IPUYNHHBIX B3aUMOCBSI3el cpe/ii GOJIbIIOr0o Habopa OCHOBAHHBIX HA BPEMEHH
HOKa3aTeJieil, OMMChIBAIOIINX OU3HEC. AHAJIMTUKU MOTYT BCKPBITh HOBBIE YIIPABJISIEMbIE BXO/IHBIC TaHHbBIE, KOTOPBIE
obecreunBalOT MaKCUMaJIbHOE BO3/ICHCTBHE HA KJIFOUEBbIe OKa3aTesm 3QPEKTUBHOCTH.

Menemxepsl kpynHbIX MT-cucTeM MOTYT HCIOJIb30BaTh BPEMEHHOE TPUYMHHOE MO/ICIMPOBAHNE A1 OOHAPYKEHUS
aHOMaJIHH B OOJIBIINX 00BeMaX B3AaUMOCBSI3aHHBIX OIIEPAIIMOHHBIX TOKa3aTeJell. 3aTeM MPUYNHHAS MOJIEITb MOXKET
ITOMOYb B IPOJIBMKEHIH OT IIPOCTOTO OOHAPYKEHUS aHOMAJINIA K PACKPBITHIO X HANOOJIee BEPOSITHHIX OCHOBHBIX
TIPAYHH.

TpeboBaHua K nonam

Heo6xoaumo no MeHbllleld Mepe OJIHO oJie HazHaueHus1. [10 yMoT4aHuio noJisi ¢ IpeABaApUTEILHO ONpeIeSICHHOM
poJibto HeT He ucnosb3yrores.

CTpyKTypa AaHHbIX

COSHaHI/Ie IIPUYNHHBIX Moaesien BPEMCHU NOAACPIKUBACT CTPYKTYPBI JAHHBIX IBYX THIIOB.

JlaHHbIe HA OCHOBE CTO.JIOLOB
Jl71s maHHBIX Ha OCHOBE CTOJIOIIOB KaXk10€ MOJIe BPEMEHHBIX PSAIOB COACPKUT JaHHBIC IS OJHOTO
BPEMEHHOI0 paja. DTO TpaIUIMOHHAS CTPYKTypa JAHHBIX BPEMEHHOTO Psifa, KaK OHU MCHOJIb3YIOTCS
MacTepoMm 10 MOAEJISIM BPEMEHHBIX PSIOB.

MHoromepHble JaHHbIE
J1J11 MHOTOMEpHBIX JAHHBIX KaXK0€ HO0JIE BPEMEHHBIX PSI0B COAEPKUT JAHHBIE 1JIs1 HECKOJIbKUAX
BPEMEHHBIX Psi10B. [Ipn 3TOM OT/1e/IbHBIE BPEMEHHBIE PSA/Ibl B KOHKPETHOM T10JIE HACHTUPUIIPYIOTCS
HAOOPOM 3HAUCHUH KaTErOpHAJIbHBIX ITOJIEH, M3BECTHBIX KaK MOJIs usmepenuii. Hanpumep, TaHHbBIE TPOIAXK
JUISL IBYX Pa3HBIX KAHAJIOB MPOAaX (PO3HMIA M MHTEPHET) MOTYT XPAHUTHCS B OJJHOM HOJIE IIPOJANCU.
ITosne pa3sMepHOCTHU C HA3BAHUEM KdHd/A4 Y CO 3HAUYCHUSIMU 'PO3HULIA' U 'UHTEPHET' ONpeAeJIsieT 3alUCH,
CBA3AaHHBIC C KAXKABIM U3 JIBYX KaHAJIOB IPOJaX.
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BpemeHHble pAaabl AnAa moaenmpoBaHus
Ha Bxmamke [Toss ncnomne3yiiTe napaMeTpbl Bpemennble psibl, YTOOBI 3a0aTh PS/IBI, KOTOPBIE OyIyT BKIFOUCHBI B
MO/JIETIBHYIO CHCTEMY.

BeibepuTe onuuro CTPYKTYpPHI JAHHBIX, IPIMEHAMOMN K BAIlIMM JaHHBIM. [[J11 MHOTOMEPHBIX JTAHHBIX IIEJIKHUTE IO
Bui0paTh u3Mepenus, 4TOOb! yka3aTh MOJI H3MepeHuit. [Topsaok yka3aHHBIX MOJIel H3MEepeHUit onpeiessieT TOT
NOPSIOK, B KOTOPOM OHHU HOSIBSITCSL BO BCEX IOCJICAYIOIIUX IUAJIOTOBBIX OKHAX U B BBIXOJHBIX IAHHbIX.
Hcnomb3yiiTe CTpesIKd BHU3 U BBEPX B JONOJIHUTEILHOM JUAJIOTOBOM OKHE BhIOpaTh M3MepeHus, 4ToObl N3MEHUTH
MOPSIIOK MOJIEH U3MEPEHUIA.

Jli1s maHHBIX HA OCHOBE CTOJIOIOB Y TEPMUHA p.A/4 TaKOe JXe 3HAUCHHE, KaK M 'y TePMUHA 701e. 1711 MHOTOMEpPHBIX
JTAHHBIX ITOJIS1, COMIEPIKAIIie BPEMEHHOM PsI/l, Ha3bIBAFOTCS MOJISIMH [10Kd3dTe.lell. BpeMeHHOM ps 1uis
MHOTOMEPHBIX TaHHBIX OIIPE/IesIeH MMoJIeM MoKa3aTesel 1 3HAYCHUSIMH JJIS KaXXI0T0 U3 MOJIeH H3MEepeHHiA.
Crenyroiye BO3MOXHOCTH TPUMEHUMBI U K JAHHBIM Ha OCHOBE CTOJIOIIOB, 1 K MHOTOMEPHBIM JTaHHBIM.

* Psnbl, ykazaHHbBIC KaK PSIbl - KAHAUIATHI BXOTHBIX 3HAUCHUH MJIM KaK BXOTHBIC PSIIBI U PSABI HA3HAYCHUS,
paccMaTpUBAFOTCS AJIS BKIIFOUCHHS B MOJIEITb TSI KAKIOTO Ha3HAYCHUSA. MoIesIh I KaXK0T0 2JIeMEeHTa
HA3HAYCHUS BCETAA COACPXKUT CABUT 3HAYCHUI OTHOCHTENILHO APYT Apyra (Jiar).

M PH,Z[I:I, YKa3aHHBIC KaK NPUHYOUTCIIbHBIC BXOOHBIC JAHHBIC, BCECI'Id BKIIFOYAOTCA B MOACJIb AJI KaXXJI0I'0 3JICMCHTA
Ha3HAuYCHUs.

* Ilo Kpaﬁﬂeﬁ MCPE OJUH pAa DOJIKCH OBITH 3alaH UJIK KaK psd Ha3HAYCHU S, UJIM KaK OAHOBPEMCHHO P
Ha3HAUYCHUS U BXOJHBIX JaHHBIX.

* Korma Beibpana onuus Vcnosb3oBaTh npeaonpe/aesieHHble PO, T0JIs C pojibio BXos 3a1ar0TCs Kak KaHIUAATH
BXOJHBIX pa10B. Hukakas npenonpeesieHHast pojb He oToOpaxaeTcs Ha [IpuHyuTeIbHbIE BXOHBIE TaHHBIE.

MHOTOMeprIe AaHHble

JJ1s MHOTOMEPHBIX TAHHBIX 3aJAFOTCS MOJIS MOKa3aTeJell ¥ CBSI3aHHBIC POJIM B PEIlleTKe, TAe KaXaas CTPOKa B
perIeTke 3a/1aeT OJMH II0Ka3aTelb U poJjlhb. [10 yMOTHaHUIO CHCTEMa MoJiesiell BKITFoUaeT B ceOst PSIbI IJIS BCEX
KOMOWHAINI ToJIelt H3MEepeHNit JIs KaXI0i CTPOKH B perneTke. Hampumep, ecimi ecTh I3MEpeHus ISl IepEeMEHHBIX
peruon i Toprogas_mapkda, o YMOJYAHUIO yKa3aHUE MOKA3aTeNs Ipogaxcy Kak Ha3HAYCHUS O3HAYAET, YTO
CYIIIECTBYIOT OT/EJIbHBIE PSAbI HA3HAYCHUSI TPOAAXK ISl KAXK IO KOMOUHAIINYU peruon U TOProgasi_mapia.

HJ'IFI Kax ot CTPOKHU B PECHICTKEC MOXHO HACTPOUTH Ha6op 3HAUYCHUH JIJIs KaX10TO U3 MOJIeH I/I3MepeHHﬁ, HaXaB
KHOIIKY C MHOTOTOYUEM [JI1 UBMEPCHUS. D10 JneiicTBue OTKPOCT JOIMOJIHUTCIJIbHOC JUAJIOTOBOC OKHO BI)I6paTI)
3HAYCHUSA U3MCPCHU . Boer MoxeTe Taxke I[O6aBI/ITI), YAQAJIMTH UM CKOIUPOBATHL CTPOKHU PCHICTKU.

Crouber; Uneso psiioB BEIBOIUT KOJIMYECTBO HAOOPOB 3HAYCHUI U3MEPEHUIT, KOTOPBIE B HACTOSIIIEE BPEMSI 3a/IaHbI
JUTSL CBSI3AHHOTO MoKa3aTteJisi. BeiBeieHHOE 3HAUYEHHE MOXKET ObITh DO0JIbIIIE, YeM (PaKTHYECKOE KOJMYECTBO PSIOB
(onwH psi HA HAOOP). DTO yCIIOBUE BO3HUKAET, KOT/1a HEKOTOPbIE U3 3aJaHHBIX KOMOWHAIINI 3HAYEHUN U3MepeHUi
HE COOTBECTCTBYIOT pdJaM, BXOOAIIUM B CBSI3aHHBIN MOKa3aTeJIb.

Bl)lﬁOp 3HAYCHHIT Pl3MepeHllfl: I[.]'IH MHOTOMEPHBIX JaHHBIX MOXHO HACTPOUTDH aHAJIU3, YKa3bIBasA, KAKUC 3HAYCHUS
I/I3MCP€HI/II71 IIPUMCHHUTDb K KOHKPETHOMY ITIOJIFO nokasateJiel ¢ KOHKpSTHOﬁ POJIBIO. HaanMep, €CJIM 1Ipoaascu - 3To
I10JIC HOKaSaTCJ’Ieﬁ, a KaHdaa - A3BMEPCHUC CO 3HAYCHUAMU 'pO3HI/II.la' n 'I/IHTepHeT', MOXHO 3a4aThb OIpOogaxXu 'I/IHTCpHeT'
KaK BXOJIHBIC JAaHHBIC, a IPOAAXHU YCPE3 'pOSHI/IL[y' KaK Ha3HAa4YCHUC.

Bce 3navenns
YKaSI)IBaeT, YTO BKJIFOYAKOTCA BCC 3HAYCHU A TCKyH_IeFO I10JI I/I3MepeHI/I$[. 3Ta OIS BI)I6pa.Ha 10
YMOJTYAHUIO.

BblﬁpaTb 3HAYCHHUSA 1JIsl BKIOYCHHUA UJIH J1JI HCKJIKOYCHUSA
I/ICHOJ'Ib?,yfITG 9Ty OIUIo, YTOOBI 3a1aThb 3HAUYCHUS IJI TCKYHICTO IMOJIA U3MEPCHU. Koraa BI)I6paHO
3HaYeHHC BKIIOYHTD JJI0 O Pe)Kl/lM, BKJIFOYAROTCA TOJIBKO 3HAYCHUS, YKa3aHHBIC B CIIUCKE B])lﬁ])al-ll-ll)le
SHAYCHHUS. HpI/I BLI60pC 3HavYeHus1 cKmounTh JUJI0 O PexxumM BKITIOYAFOTCS BCE 3HAYCHUs, OTJIMYHBIC OT
YKa3aHHBIX B CIIMCKC Bblﬁpaﬂﬂble 3HAYCHUSA.
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Habop 3Hauenuii, u3 KOTOPHIX MPOUZBOAUTCS BLIOOP, MOKHO OTHUILTPOBATH. SHAUCHUS,
YAOBJIETBOPSIOININE YCIOBUSIM (PUIILTPA, MOSABSITCS HA BKJIa ke COOTBETCTBYIOT, a BCE IPYrue 3HAYCHUS - HA
Bkiiagke He cooTBeTcTBYIOT B crivicke HeBbiOpanHbie 3nauennsi. Ha Bxiiake Bee nepeuunciieHbl Bce
HEBBIOpAHHbBIC 3HAYCHMUSI, HE3ABUCHMO OT YCJIOBUIA GUIIbTpA.

[Tpu onpenenernn GUILTPa MOKHO MCIOIL30BATH 3BE3/10UKY (*) JIJIsI CHMBOJIOB TIOJICTAHOBKH.

YUTOObI OYUCTHUTH TCKyH.[I/Iﬁ (bHJ'Ipr, 3ajaiTe IIYCTOC 3HAYCHUC IJIA TCPMHUHA ITOMCKA B JUAJIOTOBOM OKHE
(I)I/IJ'IprOBaTL BBIBOJIUMBIC 3HAUCHU .

HabnroneHus
Ha Bxuajzixe [Tosist ucnosnb3yiite napamerpsl Hadumoaennst, 4ToObI ykazaTh 0JIs, ONPEACIISOIINE HAOIIOACHHUS.

HaoJironenus, onpe/ie/ieHHbIe 1aToil/BpeMeHeM

MOXHO 33/1aTh, YTO HAOJIFOICHNS OMPEICIISIFOTCS TIOJIEM JIaThl, BDEMCHHU WJI OTMETKH BpeMeHHU. B
TTOTIOJTHEHHUE K TOJTFO, OTPEACIIAFOIIEMY HAOJTFOICH I, BEIOSPUTE MOIXO IS HHTEPBa BpEMEHH,
OTIMCHIBAOIIIIA 3TO HAOIIFOIeHNe. B 3aBUCHMOCTH OT yKa3aHHOTO WHTEpBajla BPEMEHN MOYKHO 3a/1aTh
Taxke Apyrue napaMeTphl, TaKHe Kak HHTePBaJ MEX Ay HaOJIFOIeHISIMHA (MHKPEMEHT) MJIA YMCJIO THEH B
Henesro. K mHTepBasly BpeMeHN IPUMEHSIOTCS CIIEAYFOIINE BO3MOXHOCTH:

Ucnons3yiite 3Hayenue Hepery.asipublii, Koraa HaOJIIOAEHUST HEPETYJIIPHO paCIpeIesIeHbI 10 BPEMEHH,
HAIIPUMeEp, 3aIaF0TCS B MOMEHTBI BpeMeHH 00paboTKu 3aKka30B Ha npoaaxy. Korma BeiOpaHa onmus
HeperyJ/isipablii, Hy’)KHO yKa3aTb HHTEPBaJI BpEMEHM aHAJIN3a, UCIIOJIb3Ys mapaMeTpbl IHTepBaJ1 BpeMeHH
Ha BKJajke CrienupuKanun JaHHbIX.

Korma HaOro1eHus IPeICTaBIISAIOT AaTy U BPeMsi, & HHTePBaJ BpeMeHH - 3T0 Hachl, MUHYTHI NI
CexyH/1bI, UCNIOJIB3YHTE MapamMeTpsl UacoB B fenb, MunyT B jens nyim Cexkyna B aenb. Kornma
HAOJTFOICHNE MTPENICTABIISIET BpeMs (JUTMTEIHHOCTD)0e3 yKa3aHus Ha ATy W MHTePBaJI BpEMEHHM B Yacax,
MUHYTaX UJIM CEKYH/1aX, UCNOJIL3YyiTe mapameTpsl Uackl (He nepuoanyecku), MHHYTbI (He NepHOIHYECKH)
ni CekyH/IbI (He MepHOANYECKH).

Ha ocHoBaHMY BBIOPaHHOTO HHTEPBAJIA BPEMEHH NIPOLEAYPa MOKET OOHAPYKUTh HPOIYIICHHbIE
Habroaenns. OOHApYKeHHe NPOIYIIEHHBIX HAOJII0JeHHI He0OX0AMMO, TaK Kak IpoLeaypa
npeaosaraeT paBHOMEPHOE paclipe/iesieHie BeeX HaOIFoICHU BO BpEMEeHH Yepe3 paBHbIE IIPOMEKYTKH
1 OTCYTCTBHE NPOIYIICHHBIX HabroaeHuil. Hanpumep, ecmm nHTEpBaJ BpeMeHH - 3T0 [{HH, a moce
natel 2014-10-27 cnemgyet 2014-10-29, aT0 ykas3siBaeT Ha npomyiieHHoe Habmoaenue 11 2014-10-28.
J17151 BceX NpOIyLICHHBIX HAOJIIOICHUI UMIYyTUPYIOTCS 3HAUeHus1. [lapameTpbl 1711 06paboTKu
NPONYIIEHHBIX 3HAYCHNI MOXHO 3a/7aTh Ha BKJaxe Crienudukanum JaHHBIX.

3a1aHHBIN HHTEPBAJ BpEMEHH MO3BOJISET MPONEAYPEe 0OHAPYKUTh HECKOJIbKO HAOIIOACHUH B OHOM
HHTEpPBaJje BPEMEHU, KOTOPbIE HY)KHO 00BEAMHUTH BMECTE, U BRIPOBHATH HAOJIIOICHHS IO TPaHHIE
HHTEpBaja, HAIPUMEp IO MePBOMY YHCIIY Mecsa, A 0OecnedeHNs SKBUIUCTAHTHOCTH HAOJIFOACHUIA.
Hanpumep, ecyiu nHTEpBaJl BPEMEHU - 3TO MecsIbl, HECKOJIbKO AT OJHOIO Mecala 0O0beUHSIOTCS
BMecTe. Taxoil Tun 00beIMHEHNS Ha3bIBaeTCs Ipymmuposka. I1o yMoauaHuto HabIr0IeHus Ipu
IPYNIUPOBKE CyMMUPYIOTCA. sl TPYINUPOBKI MOXHO 3aJaTh U APYroil ciocod o6paboTky 3HAUCHHUH],
TakoOi Kaxk BbIYMCIIEHUE CPEIHEr0, UCIOJIb3YS NapaMeTphbl ATpernpoBaHue U pacupe/iesieHie Ha BKJIaKe
Crennpukanuy TaHHBIX.

HJ’ISI HEKOTOPLIX UHTEPBAJIOB BPEMECHU NONOJHUTEJIbHBIC ITIAPAMETPhI MOT'YT OIPEACJIUTEL PA3PbIBLI B
OOBIYHO PAaBHOMCPHO PACIIOJIOKCHHBIX HHTCPBaJax. Haan/IMep, €CJIM UHTCPBAJI BDEMCHU - 3TO I[HI/I, HO
JOIMYCKAKOTCA TOJIBKO pa6otme JHU, MOXHO YKa3aTb, YTO B HEACJIC €CTh TOJIbKO IISATh JHEW ¥ oHa
HAYMHACTCA B IIOHCICIIbHUK.

Haﬁ.ﬂlo;leﬂl/lﬂ onpeaeasaoTCd nepuoiaMu UM HUKJIMYECKUMH [IepHoaaMu

Habronenns MOXHO onpeesIsiTh OHAM NI HECKOJIBKAMHY 1eJIOUHACICHHBIMHE HOJISIMH,
IIPEACTABJIAIOIUMHY NEPUOIbI UM HOBTOPSIOLIMECS LUKIIbI IEPUOLOB BIJIOThH 10 IIPOU3BOJIBHOIO YHUCJIA
ypoBHeii 1ukioB. [Tpu moMmolu Takoit CTPYyKTYpBl MOXKHO ONHUCATh Psi HAOIIONEHH, KOTOPBII He
HOJIXO/IUT HHU 1101 OJINH U3 OOBIYHBIX MHTEPBAJIOB BpeMeHu. Hanpumep, puHanCcOBLI oz Beero ¢ 10
MecsllaMU MOXHO OIMCATh IIOJIEM LIMKJIA, IPEACTABIISIOIINAM I'O/Ibl, U II0JIEM NIEPUOAA, IPEACTABIISIOIIUM
MecCsIbl, TJIe JJIMHA OJHOrO IMKJIa paBHa 10.
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ITons, 3aparomiye NUKIMYECKUE IEPUObI, OIPEAEIISIOT UEPAPXUIO IEPUOAUYECKUX YPOBHEN, I'/1e HU3ILUN
ypoBeHb omnpenesteH nojeM epuoa. Crenyromuit BEICIINN YPOBEHb 3a4aeTCs HUKIIMYECKAM MOJIEM C
ypOBHEM 1, TOCTIe HETO - MUKJINYECKUM MOJIEM C YPOBHEM 2, U T.J. 3HAUSHUS MOJIEH ISl KaX0TO YPOBHSI,
KpOME HAUBBICILIETO, TOJDKHBI OBbITH MEPUOAMYECKIMMU IO OTHOIIEHUIO K CJIEIYIOIIEMY BBLICIIEMY YPOBHIO.
3HaueHus AJ1s1 HAUBBICIIErO0 YPOBHS HE MOTYT OBITh nepuoauueckumu. Hanpumep, B cityyae 10-mecsiunoro
(bMHAHCOBOTO TOJ1a MECSIIBI IEPUOINICCKH TOBTOPSIFOTCS IO TOJIaM, HO TO/bl HE IIEPHOINICCKHIE.

e JlylnHA NUKJIAa HA KOHKPETHOM YPOBHE - 9TO IEPUO CJIEAYIOIEro HU3LIEro ypoBHs. [ npumepa ¢
(DMHAHCOBBIM I'0JIOM €CTh TOJILKO OJIMH IMKJIMYECKH YPOBEHb U JUTMHA ero IukKJIa paBHa 10, Tak kak
CJICAYIOIIMI HU3IIMH YPOBEHD IPE/ICTABIISIET MECSIIIbL, @ B KAXKIOM 3aaHHOM (prHaHCOBOM rojy 10
MeCSLEB.

* VkaxuTe HauaJIbHOE 3HAUEHUE JJI51 JTF0OOT0 MEePUOAMYECKOTO TI0JIsI, HEe HauMHaroIerocs ¢ 1. 1ot
napamMeTp HeoOXOAUM U1 OOHapy’KeHUs NPOMYIIeHHbIX 3HaueHuit. Hampumep, ecim nepuoauieckoe
0JIe HAYMHAETCS C 2, HO HaYaJIbHOE 3HAYCHUE 33/IaHO KaK 1, mpoleaypa Mpe/IoJIOKUT, YTO CYIIECTBYET
MPOMYIIEHHOE 3HAYSHUE JIJIS IEPBOTO MEPHOJIA B KAXKAOM IUKJIE 3TOTO HOJIS.

MHTepBaﬂbl BpemMeHu AnAa aHanusa

WHTepBas BpeMeHH, UCHOJIb3YEMBIi 71 aHAJIM3a, MOXKET OTJIMYAThCS OT MHTEPBAJIa BPEMEeHN HAOIFOACHUS.
Hanpumep, eciiu mHTEpBaJI BpeMEeHN HAOIIOACHUH - 3T0 JIHH, A1 aHAaIM3a BBl MOXKETe BRIOpAaTh HHTEPBAJ BPEMEHI
Mecsupl. 3aTeM JaHHbBIE arPerUPYIOTCS U3 eKETHEBHBIX B ©XKEMECSUHBIE, IPEXK/Ie YeM CTPOUTCS MOEIb. Bl MoxeTe
pacnpeaeauTh JaHHbIE TaKxke U3 O6oJiee AIUTEIbHOIO B KOPOTKUI HHTepBaJI BpemeHu. Hampumep, ecm
HaOJII0/IeHNs KBapTaJIbHble, JAHHBIE MOXKHO PACHPEIEIIUTD U3 €XKEKBAPTAJIbHBIX B €XKEMECSUHBIE.

Bo3mosxHBIE BapHaHTHI BEIOOpA HHTEpBaja BPEMEHHN aHAJIM3a 3aBUCAT OT TOTO, KaK ONpeeiCHbl HAOIFOACHNS, X OT
WHTEpBajla BPEMEHH 3THX HAOJFOIeHN. B 4acTHOCTH, KOT1a HAOIIFOICHAS OTPEICIICHBI IO MUKIIMIECKUM MEPUOaaM,
MTOIEPKUBACTCS TOJIBKO arperupoBaHme. B 9ToM ciryyae HHTepBaJj BpeMeHH aHAJIN3a TOJDKEH OBITh He MEHBIIIE,
4eM WHTEepPBaJ BpeMEHH HAOJIFOICHAT.

WHuTepBan BpeMeHHU A1 aHAJIM3A 3a/1aeTcs U3 napamMeTpos MHTepBaa BpeMenn Ha BkJa ke Crenuduxaniuy JaHHBIX.
Cnoco0, KOTOPBIM 0O0BEANHSIOTCS HJIN PACIPEEIISIIOTCS JaHHbIE, 3a4aeTcd NapaMeTpaMu ArpernpoBanue u
pacnpenenenne Ha Bkiaake Crenudukanuy 1aHHbIX.

ArperupoBaHue 1 pacnpegeneHue

DyHKIAN arperanun
Korna ucnosp3yeMblil 11 aHAJIN3a HHTEPBAJI BPEMEHU IIPEBhIIIACT BpEeMEHHOW NHTEPBAJI HAOIFOCHUIA,
MPOU3BOJIMTCS arperupoBaHue BXOIHBIX TaHHBIX. Hampumep, arperupoBaHue NpUMEHSIETCS, €CJIM HHTEPBAJT
HabJIroieHmil - 3T0 JIHM, a MHTepBas aHam3a - Mecspbl. JloCTynHBI CleAyromue ()YHKIUU arperupOBaHus:
mean, sum, mode, min WA max.

OyHkuun pacnpeaeseHust
Korna ncnonp3yeMslit 11 aHAIN3a HHTEPBAJI KOpOoUe HHTEpBajia HAOIIOACHHUIT, BXOTHBIC TaHHBIC
pacnpeaenstoTcs. Hanpumep, pacupeaenenne Ipou3BOAUTCS, €CIIM HHTEPBAJ HAOIIOACHUH - 3TO
KBaprassl, a uHTepBaJ aHam3a - Mecsipl. JJocTynHbl crieayrolye GyHKIMA pacupeieSIeHuid: mean UJjin
sum.

OyHKIMH FPYNIHPOBKH
["pynmmpoBKY MPUMEHSFOTCSI, KOTJa HAOTFOCHUS OTIPEICIITIOTCS 3HAUCHASIME TaTa/BPeMs M B OJTHOM
HHTEpBaJjle BPEMEHU IIPON3BOIUTCS] HECKOJIbKO HAO o eHnit. Hampumep, ecoi BpeMeHHO# HHTEpBal
HAOJFOTeHAH - 3TO MecsIIbl, HeCKOJIBKO TaT OHOTO MecsIa MOXHO CTPYIIAPOBATH U CBSI3BIBATH C
MecAIeM, KOTOPOMY OHHU MIPHHAISXAT. JJOCTYIHBI crienyrorye GyHKINH TPYIIIPOBKA: mean, sum, mode,
min M max. [ pynnupoBka Mpou3BOIUTCS BCET1a, KOTIa HAOJIIOACHUS ONpeIeSICHbl 3HAUSHUIMHI
JIAThI/BPEMEHH, & BPEMEHHOII MHTepBaJl HAOJIroIeHNH 3aaH Kak HeperyisipHblid.

IIpnmeuanne: XOTs rpyNNupoOBKa - TO BAPUAHT arperupoBaHusl, OHA TPOU3BOAUTCS 10 JII0O0H 00paboTku
IPONYIIEHHBIX 3HAUYCHUH, a (OpMaJIbHOE arperupoBaHue BHINOJIHSETCS ITocye Takoi oopadoTku. Korna
BpEMEHHOU MHTEPBAJI HAOIFOACHUIT 3a/1aH KaK HeperyJISIPHBIA, ar peripOBaHUE TPOU3BOIUTCS TOJIBKO Yepe3
(YHKIIUIO TPYIIIPOBKH.
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O0beMHITH MeKCYTOUYHbIE HA0.TIO/IEHHS] HA BYEPALIHUI /IeHb
YKaSI)IBaCT, arpeerOBaTb J Ha,6.]'II-O,[[eHI/I$[7 BpeMﬂ KOTOpI)IX nepemno 3a rpaHHuy JHs, CO 3HAUYCHUSIMU 3a
npeablaymui AeHb. Hanpumep, 11 104acoBbIX U3MEPEHUH B TEUCHHUE CYTOK, Pa3AeJICHHBIX HA UHTEPBAJIb
1o 8 yacos, HaunHaromuxcs B 20:00, 3TOT napaMeTp yka3blBaeT, BKIIo4aTh i Habmoaenus ot 00:00 go
04:00 B arperupoBaHHbIE pe3yJIbTATHI MPEIBIIYIIETO JHS. DTOT MapaMeTp IPUMEHUM TOJBKO B TOM
cJlydae, KOrjJia MHTEpBaJ BpeMeH! HaOJroAeHni - 3T0 YacoB B JieHb, MUHYT B JicHb myin CeKyH/I B JIeHb, a
BPEMEHHOU MHTEPBAJI aHaJmM3a - JIHu.

IToab30BaTe/IbCKHE NapaMeTPhI /15 32/ TAHHBIX MOJIei
OyHKINN arpPEerupOBAHUS, PACHPEACIICHNS U TPYIIIAPOBKU MOKHO 3a/1aTh, UCTIOJIB3YS MOJIE 32 MOJIEM. DTH
napaMeTphl EPEONPeICIISIT MapaMeTPhl IO YMOJYAHWEO JIJTs1 (PYHKIMI arperupoBaHusl, pacipeiesIeHus 1
TPYIIHUPOBKH.

nponymeHHble 3HayeHunq
ITponymieHHble 3HAYE€HNS BO BXOHBIX JaHHBIX 3aMEHSFOTCSI HA UMITyTHPOBAHHOE 3HaYeHue. Bo3MokHbI criefyrolue
CIOCOOBI 3aMEHBbI:

Jluneiinasi MHTepPHOJISAUNSA
3aMeHsIeT MPOMYIICHHBIC 3HAYECHUS C IOMOIIBIO JIMHCHHON HHTEPIOJISIMA. J1JIsI HHTEPIOJISIIMN
HCTIOJIB3YIOTCS MOCTIEIHEE BaJIUAHOE (HEMPOIYIIIEHHOE) 3HAUCHHE TIepe/] MPOIYIECHHBIM U IEPBOE BaJIMIHOE
3HAYCHUE [TOCJIe MTPOMYIIEHHOT 0. Eciii B epBOM MJIH ITOCJIeTHEM HAOJIIOICHUH PsiJia €CTh MIPOMYIIEHHOE
3HAYCHHUE, UCTIOJIB3YIOTCS BA OJIMKANIIMX HEMPOMYIICHHBIX 3HAYCHNS B HavYaJjle WK B KOHIIE Psijia.

CpeHee 3HaueHHe psijia
3aMeHsIeT MPOMYIIeHHbIE 3HAYEHUSI CPETHAM IS BCETO psijia.

Cpeanee 0JIM3KHX TOYEK
3aMeHsIeT MPOMYIICHHBIC 3HAYECHHUS CPSIHUM U3 BAJIAIHBIX OKPYXKAIOMINX 3HAYeHU. VIHTepBas1 Oymkaimux
TOYEK 3]I€Ch - KOJIMYECTBO TOUYEK /10 M MOCJIEC TEKYIICH, KOTOPbIC UCIOJIB3YIOTCS IIPU BBIYUCICHUN CPEIHETO.

Meauana 0JIM3KHX TOYEK
3aMeHsIeT MPOIYIIEHHbIE 3HAYEHUSI MEIMAHOM U3 BaJIMIHBIX OKPYKAIOIIUX 3HaueHuil. MiHTepBan
OJIDKAMIINMX TOYEK 3/1€Ch - KOJIMYECTBO TOUYEK J0 U MOCJIE TeKYIEH, KOTOPbIE UCIIOIb3YIOTCS IPH
BBIYHMCJICHUN MEIUAHEBL.

JIuHelHbIH TpeH
DTa OIIMs UCMOJIb3YET BCE HEMPOIYIIIEHHbIC HAOIFOACHHS B PSAY AJIS IIOJATOHKH 110 TPOCTOH MOACIN
JIMHEHHOW perpeccru, KOTopasi 3aTeM UCIOJIb3YeTCs [T UMITy TAIIMY TPOIYIIIEHHBIX 3HAYCHUN.

Jpyrue napaMeTpsl:

MakcnmaibHasi NPOGHTHAS /1015 NPONYIIEeHHbIX 3HaveHnii (%)
3ajaeT MaKCUMAaJIbHYIO IPOLEHTHYIO JOJII0 MPOIYIIEHHbIX 3HAYEHUH, pa3pelleHHbIX IS JJF000ro psiaa.
Pspabl ¢ 60/1b1IMM KOJIMUECTBOM MPOIYIEHHBIX 3HAYEHUH, UeM 3aJaHO 3TUM IMIPEIEIIOM, UCKIIFOYAt0TCS U3
aHaJm3a.

O6Lwme onunmn AaHHbIX

MaxkcumaJjibHO€e KOJIMYeCTBO OT/Ie/IbHBIX 3HAYEHHH HA O/THO MOJIs H3MepPeHHi
DTOT mapamMeTp NPUMEHSETCS K MHOT'OMEPHBIM JIAHHBIM U 3a/1aeT MaKCUMaJIbHOE KOJIMYECTBO OTAEIbHBIX
3HAYEHUH, KOTOPOE pa3perieHo sl JJF000ro MoJist u3MepeHuid. [1o yMOJTMaHuIo JIJT 9TOTO Mpeiesia 3a1aHo
3HavyeHue 10000, HO OHO MOXET OBITH YBEJIMUEHO 10 CKOJIb YTOTHO OOJIBIIIOTO YUCIIA.

O6wwue onuumM NOCTpPOeHUs

Illupuna nosepureibHOro HHTepBaia (%)
DTOT mapameTp yrnpaBIIIeT JOBEPUTEIHHBIMA HMHTEPBAJIAMH [IJIS TTAPaMETPOB IMIPOTHO30B M MOJIEIIH. BB
MOJXeTe yKa3aTh JE0o0e mosioknTeapHoe yncyio Merbire 100. [To ymomuanuro ucnoab3yercs 95%-Herii
JIOBEPUTEIIbHBI MHTEPBAJL.

MakcumaJjibHOe KOJIHYECTBO BXOAHBIX 3J1€EMEHTOB JIJI KAaK0I0 3JIeMEHTAa HA3HAYEHHUS
otoT napaMeTp yKa3bIBaA€T MAKCUMAJIbHOEC KOJIMYECTBO BXOJHBIX 3JIEMEHTOB, KOTOPBIC PA3PCILICHLI B
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MOJIEJIN [IJIs1 K&KIOT0 3JIEMEHTA Ha3Ha4YeHUsl. MOXHO yKa3aTh L[eJI0e YUCIIo B Auana3zoHe oT 1 1o 20.
Mogenb 171 KaX/I0T0 3JIeMEeHTA Ha3HAUeHUS BCeTAa COACPKUT CABUT 3HAYCHUI OTHOCUTEIILHO IPYT Apyra
(J1ar), mo3TOMY 3aJlaHue JJI 3TOro mapaMeTpa | yka3bIBaeT, YTO €IMHCTBEHHBIN BXOJHON 3JIEMEHT U €CTh
3JIEMEHT Ha3HAUCHUS.

Jlonmyck mojaesm
DTOT napameTp yupaBJisieT UTEPaLMOHHBIM IPOLIECCOM, UCIIOJIBb3YEMBIM ISl ONIPEAeSIEHIS] HAUITYYILIEr O
Ha0Opa BXOJHBIX 2JIEMEHTOB [T KaXKIOTO JIEMEHTA Ha3HaUYeHMs. MOXHO yKa3aTh JIF000E ITOJIOKUTETHbHOE
3HaveHue. [To ymomuanuto ucnosbiyetcs 3Hauenue 0.001.

ITopor BbIGpoCcOB (%)
Habmonenue nomeuaeTcs (J1aroM Kak BBIOPOC, €CJIM BBIYMCIICHHAS B MOJIEJIM BEPOSITHOCTD, UTO TAHHOE
HAOJIIOIEHNE - 3TO BHIOPOC, MPEBOCXOAUT ITOT MOPOr. MoXHO yka3aTh 3HaUeHUe B quamna3oHe ot 50 1o
100.

KoJ/mmyecTBo 3aepieK JJisl KaxkK/10r0 BBO/AA
DTOT mapaMeTp 3aJaeT KOJIMIECTBO IAr0B 3a/ICPKKH JIJIS1 K&KAO0T0 BXOJAHOTO 3JIEMEHTa B MOJIEJH JIJIS
9JIeMeHTa HazHayeHHs. [10 yMOTYaHHIO KOJIMYECTBO [IATOB 3a/IePKKH aBTOMATHYECKH OLPEIeIIAeTCS U3
MHTEpBaJla BpEMEHH, UCIOJIb3YeMOro B aHam3e. Hanpumep, ecit HHTEpBaJl BpDEMEHH - 9TO MecsIbI (C
MHKPEMEHTOM B OJIMH Mecsll), KOJIMYECTBO 3aAepkek paBHO 12. Kpome 9Toro, KOJIM4ecTBO 3aIepiKeK
MOJHO 3aJ1aTh SIBHBIM 00pa3oM. 3aJaHHOE 3HAUCHNE JTOJDKHO OBITH IeJIbIM YucyioM oT 1 o 20.

TTpo10/KHTH OLIEHHBAHME, UCTOJIb3YS CYIIECTBYIOIIHE MO/IEH
Eciu BbI yike CreHepUpOBaJIU IPUIUHHYIO MO/JIEJIb BPEMEHH, BBIOEPHUTE 3Ty OMIIUIO, YTOOBI TOBTOPHO
UCII0JIb30BATh MAPAMETPhI KPUTEPUEB, 34 JaHHBIE JIJI1 3TON MOJICJIH, & HE CTPOUTH HOBYIO MOJIE/b. Takum
00pa3oM MOXHO COKOHOMUTH BpEMsl Ha OBTOPHOE OIIEHMBAHUE U CO3/aTh HOBBIN MPOrHO3 HA OCHOBE TOM
’Ke MOJIEJIH, YTO U PaHbIIle, HO UCHOJIb3Ysl 00Jiee HOBbIE TaAHHbIE.

Paabl ogna BbiBOAAa

Ot OIIIMU YKA3bIBAXOT PsAIbI (HaSHa‘ICHI/IH nJm BXO,HHLIS), JJI51 KOTOPBIX BBIBOAATCS BBIXOOHBIC 3HAYCHUS.
CO,Z[Sp)KI/IMOC BBIXOJHBIX JAHHBIX IJIS YKa3aHHBIX PSAAOB OIPEACIIACTCA ITapaMEeTpaMu Ol]l.ll’ll’l BbIBO/1A.

BoiBecTH 00beKTHI HA3HAYEHHS, CBSI3AHHBIE ¢ MO/IEJISIMH MAKCHMAJILHON CTeNeH! CorIacus
[To ymoTyaHWIO BBIXOIHBIEC JAHHBIE BEIBOASATCS IS 3JIEMEHTOB Ha3HAYCHUS, CBSI3aHHBIX ¢ 10 MomensiMu
HaWJIy4IIero corjacusi, Kak onpesessercs 3HaueHueM R-kBaapat. Bl MmoxeTe yka3aThb Ipyroe
(bUKCHUPOBAHHOE KOJIMYECTBO MOJIEJICH HAMJTYUIIIero COTJIACHS MM 3a1aTh MPOIEHTHYIO JI0JIF0 MOJIeseit
HAWIy4lIero corjiacus. MOXKHO BBIOUPATH U3 CIIEAYIOIIUX MEP KPUTEPHUEB COTJIACHS:

R-kBazpar
Mepa coryacust 1Tt JIMHEHHOM MOJIeH, Tak)Ke Ha3biBaeMasi KOA((PUIUEHTOM AeTePMUHALUU. DTO
JIOJISI ©I3MEHYMBOCTH NIEPEMEHHON Ha3HAYEHUsI, 0O BSICHSIEMast MOJIejIblo. [IpuHIMaeT 3HaYeHUSI
Mexay 0 m 1. MaJtble 3HaYeHUS TOBOPST O TOM, YTO MOJIEJTb HEe a/IeKBATHO ONKCHIBACT JIAHHBIE.

CpeﬂHeKBaﬂpaTﬂ‘lHaﬂ NOrpemHoCTb B MPOLNEHTAX
Mepa PACXOKACHUA MEXKTY SHAUYCHUAMMU, TPEACKA3aHHBIMU MOJIEJIBIO, U Ha,6J'II—OIIaeMLIMI/I
SHAYCHUAMU B pAdax JaHHBIX. Omna He 3aBUCHUT OT HCIIOJIb3YEMBIX CIUHUIL UBMCPEHUSA U TIOOTOMY
MOXKET UCIOJIB30BATLCA IJId CPABHEHUA PAAOB C PA3HBIMU CAUHALIAMU U3MEPCHUS.

CpenexBaipaTHYHASI NIOT PEIHOCTH
Kopens kBagpatubiit u3 Cpennero Kpagpara Ommbku. Mepa Toro, HaCKOJIbKO 3aBUCUMBIIA Psijl
OTJIMYACTCS OT Psifa ero 3HAUCHHH, MPEeICKa3aHHBIX MOICJIbIO, BEIPAKCHHAS B TEX K€ CIUHAIAX,
9TO W 3aBUCUMBI PSI.

BIC Bayesian Information Criterion - naHbopMaImonHsIif KpuTepuit baiteca. Kpurtepnit mist Ber6opa n
CpaBHEHHUS MOJIeJIeil Ha OCHOBE OTPUIATEIHFHOTO YABOGHHOI'O COKPAIIIEHHOTO JIOTapu(UIecKoro
npaBaonofoous. MeHbllne 3HAUCHNS yKa3bIBAIOT Ha JIyulryro Mojenb. BIC Taxke "mrpadyer”
MO/JIEJIH CO CIIMIIKOM OOJIBIINM YHCIIOM NapaMeTpoB (HanpuMep, CIOKHbIE MOAEIH ¢ OOJIBIINM
YHICJIOM BXOJHBIX IEPEMEHHBIX), HO OoJiee cTporo, yeMm AIC.

AIC Akaike Information Criterion - nH(pOpMaMOHHBI KpuTepuii Axanke. Kputepuii 1t Beidopa u
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CpaBHEHUS MOJIeJIeil Ha OCHOBE OTPHUIATEIHLHOTO YIBOSHHOT'O COKPAIIIEHHOTO JIOTapA()UIECKOTO
npaBaonogoousi. MeHbIlre 3HaUeHUs YKa3bIBAIOT Ha JIyuinyio Mojaesb. AIC "mrpadyer" Moaean
CO CJIMIIKOM OOJIBIIIMM YUCJIOM HapaMeTpoB (HAIpUMeEDP, CJI0KHbIE MOJEJN C OOJIBIIIUM YUCIIOM
BXO/IHBIX IEPEMEHHBIX ).

3agaTh MHIUBUIYAJIbHBIN PS/T

MoxHO 3a71aTh OT/ACJIbHBIN pAd, IJ11 KOTOPOro BaM HYXHbBI BBIXOAHBIC JaHHBIC.

e Jlns NaHHBIX HA OCHOBAHUU CTOJIOIIOB BHI YKa3bIBAETE MOJIS, COAepXKAaIIne HyKHbIN psia. [Topsnok
YKa3aHHBIX II0JIEH ONIpeAesIsieT TOT NOPSAO0K, B KOTOPOM OHU MOSIBSATCS B BBIXOAHBIX JaHHBIX.

e JI7 MHOTOMEPHBIX JAaHHBIX OTACJILHBIN ST 3a/1a€TCs JOOABJICHIEM 3aIHCH HA CETKY JIJISI HOJIS
Hokasaresieil, cofeprkaliero psi. 3aTeM 3a4aroTcsl 3HAUSHUS [OJIeH M3MEPEHUH, ONpeIeIIIOIuX P,

— 3HaueHme T KaXIO0TO MOJIS H3MEPEHUsT MOXKHO BBECTH HEITOCPEICTBEHHO HA CETKY, & TAK)KE MOXHO
BBIOPATH 3HAYCHUE U3 CIUCKA JOCTYITHBIX 3HAUCHNH m3MepeHuit. UToOBI BEIOpATh U3 CIIMCKA
JOCTYIHBIX 3HAYCHII N3MEPEHNN, HAKMHUTE KHOIIKY C MHOTOTOYHEM B SUCHKE 151 Hy>)KHOTO
n3MepeHus. DTO IeiicTBHE OTKPOET JOMOJIHNATEIHLHOE AUAJIOrOBOE OKHO BrIOpaTh 3HAUCHME
HU3MEPEHUSI.

— MOHO NpOBECTU IOUCK B CIMCKE 3HAUYEHUI U3MEPEHU TONOJIHUTEILHOIO AUAJIOTOBOrO OKHA
BriOpaTh 3HAUCHNE M3MEPEHNS, IIEJIKHYB 110 3HAYKY C OMHOKJIEM U yKa3aB TepMUH noucka. [1pobestsr
paccMaTpuBarOTCs KaK 4acTh TEPMHUHA NOUCKA. 3Be30ukH (¥) B TepMUHAX MTOUCKA HE O3HAYAIOT
CHMBOJIOB NOJCTAHOBKH.

— HOpﬂ,Z[OK PAOOB B pCHICTKEC ONPCACIIACT TOT NOPAAOK, B KOTOPOM OHHU IOABATCS B BBIXOJIHBIX
JaHHBIX.

HHS[ JAHHBIX HA OCHOBEC CTO.]'I6I_IOB 1 JJ11 MHOTOMEPHBIX JAaHHBIX BBIXOAHBIC JaAHHBIC OI'PAHNYCHBI 30

pdaaamMu. ToT IpeacJI BKJIFOYACT B cebs YKa3aHHbIC BAMU MHAUBUAYAJIbHBIC PSAIBI (BXOL[HI)IX JAHHBIX UJIN
Ha3Ha‘IeHI/Iﬂ) " pAabl HA3HAYCHU S, CBA3AHHBIC C MOACJIIMU HANJTYUIIECT O COTJIaCusl. V oTaenbHO 3aJaHHBIX
PAAOB €CTh NPEUMYHICCTBO NEPE psAdaMU HA3HAYCHU S, CBA3AaHHBIMU C MOJCJIAMHU HAUJITYyYHICTO COTJIaCH4.

Onuuu BbIBOAA

Ot OIIIUU 3aJAF0T COACPKUMOEC BbIXOAHBIX JaHHBIX. OHHI/II/I B I'pyIiie BbIxoaHble JaHHbIE 171 2JIEMEHTOB
HA3HAYCHHUA I'CHCPUPYIOT BBIXOOHBIC 3HAUYCHUA HA3HAYCHU I, CBA3AaHHBIC C MOJC/ISIMUA HAMJIYYLICTO COTJIaCus JIs
nmapamMeTpoB PSIJII:I JJISl BbIBOJAA. OHHI/II/I B I'pymnric BBIXOJIHI)IC JAHHbIC JIJISl pAAa TCHECPUPYIOT BBIXOOHBIC 3HAUCHU A
JJI1 OTACJIbHBIX PSAAO0B, YKA3aHHBIX IIapaMETpaMu Pﬂl[l:l JJIS1 BbIBO/IA.

OO0mas cucreMa MoeJ el

BeiBouT rpaduieckoe mpeAcTaBICHNEe IPUIMHHBIX B3ANMOCBS3eH MEXIy pIIaMH B MOJICJIbHON CHCTEME.
Tabaumsl CTATUCTUKY COTJIACHS MOJIeJIel 1 BHIOPOCOB /111 BEIBOAMMBIX 3JIEMEHTOB HA3HAUCHUS
BKJIFOYAIOTCA KaK 4aCcTh BBIXOJHOTO 3JieMeHTa. Koraa ata onuus BeiOpaHa B rpynie Beixoanble 1aHHbIe 118
PAAOB, OT/IEJIbHBII BBIXOAHOU JIEMEHT CO34AETCs IS KaXK/10I0 UHIAUBUyaJIbHOIO PsAlA, 3aJaHHOIO IS
napaMeTpoB Psisl 1151 BBIBOAA.

24 IPUYUHHBIX B3aMMOCBSI3El MCEXAY psadaMu €CTb CBSI3aHHBIN YPOBCHb 3HAYUMOCTHU, IIPUICM MCHBIIICC
3HAYCHUC YPOBHA 3HAYUMOCTHU obo3Hauaet OoJiee BAXXHYIO CBA3b. MoxHO CKPBITH B3aUMOCBS3U C
YPOBHAMHU 3HAYMMOCTH, OOJILIIINMHU YKa3aHHOT'O 3HAYCHUS.

CraTucTnka corjacusi MojieJieil H BbIOPOCHI
Tabuibl CTATUCTUKY COTJIACHSI MOJIEJICH M BRIOPOCOB MJIsl PSOB Ha3HAYCHMSI, BHIOPAHHBIX U BbIBOAA. B
9TUX TAOJMIAX COACPKUTCS Ta e MHDOpMaIus, YTO U B Tabmax obieit Bu3yam3alnuu MOJIeJIbHOM
CUCTEeMBI. DTa Ta0JMIA NOAIEPKUBAET BCE CTAHAAPTHBIE BO3MOXKHOCTH JJIs1 MPeoOpa3oBaHU U U3MEHEHUIT
TaOIMII.

ApdexTnl Mo1eI€IH 1 TapaMeTPbl Mo/1eJIeil
Tabmmmp! kxpuTepueB dhGeKTOB MOACIICH U MapaMeTPOB MOJIesel T PsAI0B Ha3HAUCH S, BRIOPAHHBIX LIS
BeiBofa. Kpurepun apextoB Mmoseeit BkmroyaroT B ceOst F-cTaTUCTHKY 1 CBA3aHHOE 3HAUCHIE
3HAYUMOCTH JIJT KaXI0TO BXOJHOTO 3JIEMEHTA, BKJIFOUCHHOTO B MOJIEITb.
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Jlnarpamma Bo3/eiicTBus

BeiBouT rpaduveckoe mpeAacTaBIeHNEe IPUIUHHBIX B3AaNMOCBS3eH MeX/1y pacCMaTPUBAEMBIMHU PSAAaAMU U
JPYTUMH PsIaMH, KOTOPBIE B3aMMHO BJIMSIOT APYT Ha Apyra. Psaael, KOTOpbIe BIMUSIOT Ha
paccMaTpuBaeMblil psill, HA3bIBAIOTCS mpuuunamu. Beroop onuun I derTbl reHepupyeT Juarpammy
BO3JICHCTBYS, KOTOPast MHUIMAJIM3UpyeTcst 11s BbiBoa addexTos. [1pu Bei6ope Ipuumnbl renepupyercs
JrarpaMmMa BO3/ICHCTBUS, KOTOPasi THUIMAJN3NPYETCs 115 BbIBOAA NpuiuH. Bei6op Ipuunnb! n 3¢der T
IPUBOANT K CO3JIaHUIO IBYX OT/AEJIbHBIX IUarpaMM BO3/IEHCTBUS, OHA U3 KOTOPBIX HHAIMAJIN3NPYETCS
JUISL IPAYUH, a Apyras - 1711 9 GekToB. MOXHO HHTEPAKTHBHO MEPEKIIIOYATHCS MEX/Ty TPHINHAMU 1
s¢dexTamu B 3JIeMEHTE BBIBO/IA, OKA3BIBAIOIIEM JUATPAMMY BO3/ICHCTBUSL.

MoXHO 3a1aTh HECKOJIBKO YPOBHEH MPpHUNH MM 3(PPEKTOB JI BBIBOA, T /I IEPBBIN YPOBEHB - 3TO CaM
paccmaTpuBaeMsblit psia. Kaxablil 1OMOJHUTEIbHBIN yPOBEHD TOKA3bIBACT 00JIee HESBHBIE IPUYNHBI HIIH
a¢dexTr paccMaTpuBaemoro psiga. Hanpumep, Tpetuii ypoBeHb BbIBOA 3QPEKTOB COCTOUT U3 PSIOB, IS
KOTOPBIX PsIIbl BTOPOI'O YPOBHS - 3TO HENOCPECTBEHHbIE BXOIHbIE TaHHbIE. TO €CTh HA PSAAbl TPETHETO
YPOBH$ HESIBHO BO3JIEHCTBYET pacCMaTpPUBAEMBIN Psifl, TaK KaK PACCMATPUBAEMBIN Psif - 3TO NPsSIMBbIE
BXO/IHbIE JAHHBIE JJIS1 PSIIOB BTOPOIO YPOBHSI.

I'paduk psina
I'padukn HaOIFOTaEMBIX U MIPEICKA3aHHBIX 3HAUCHUH TSI PSAAOB Ha3HAUCHM S, BRIOPAHHBIX [T BEIBOA.
Korna tpebyroTcs nporao3sl, 3TOT rpaduk MOKA3bIBACT TAKXKE IPOTHO3UPYEMbIC 3HAUCHUS 1
JOBCPUTEJIbHBIC MTHTCPBAJIbI IPOTHO30B.

I'paduk ocTaTkoB
I'paduku 3HAUCHMIT OCTATKOB IJIsI PSIIOB HA3HAYCHUS, BHIOPAHHBIX JJIs1 BBIBOJIA.

I1epBbIe BXOaHBIE 3HAYEHNAS
I'paduku Bcex BBIIEICHHBIX 3JIEMEHTOB HA3HAYCHHUS B 3aBICHAMOCTH OT BPEMEHH BMECTE C TPEeMsI IIEPBBIMHI
BXOJIHBIMU 3HAYECHUSIMU JIUTSI 9JIEMEHTa Ha3HaueHus. [1epBble BXOAHbBIC 3HAUCHUS - 9TO 3HAYECHUS C CAMBIM
HU3KAM YPOBHEM 3HAYUMOCTH. UTOOBI MPUCIOCOONTH pa3Hble MACIITAOBI ISl BXOIHBIX 3HAUCHUN 1
3HAYEHU HA3HAYEHUS, OCh Y MPEACTABIISIET Z-ONEHKH JIJISI KaX0TO PsIa.

Ta0./mua npor{o3oB
Tabsuisl NPOrHO3UPYEMbIX 3HAYCHUIT U JOBEPUTENIbHBIX HHTEPBAJIOB 3TUX IPOTHO30B IS PS/I0B
Ha3HAYCHUs, BBIOpAHHBIE 1JIS BHIBOAA.

AHaJIN3 OCHOBHOI NPHYHHBI BLIOPOCOB
OmnpenersieT Kakue psiIbl HanOojiee BEPOSTHO MPEICTABISFOT CO00 MPUUYMHY KaXI0TO BEIOpOCa B
paccMaTpuBaeMOM psiny. AHAJIN3 OCHOBHOM IMPUYAHBI BEIOPOCA MTPOM3BOIUTCS [T KAXKAOTO psiia
HA3HAYCHUS, BKJIFOUYCHHOTO B CIIIICOK MHIMBUAYAJILHBIX PSIOB MapamMeTpaMu Ps/bI 17151 BbIBOAA.

BriBo1

MuTepakTuBHbIe TA0/MIA U JHATPAMMA BLIOPOCOB
Tabauna u fuarpamma BEIOPOCOB U OCHOBHBIX MMPUYUH 3TUX BBIOPOCOB JIJI1 KAXKIOTO
paccmaTpuBaeMoro psja. B Tabamue conepxuTes oHa CTpoKa AJI KakA0ro BeIOpoca.
JwnarpaMma BEIOPOCOB - 3TO AWarpaMma Bo3eicTBus. BeIOOp cTpoku B TabmIe
BBIZICIISCT ITyTh HA TUATPAMMeE BO3JICHCTBHS OT paccMaTpUBAEMOrO psia K Py,
KOTOPBII HanboJIee BEPOSITHO BBI3BIBACT CBSI3AHHBIN BEIOPOC.

Cgonast Ta6JMIAa BLIOPOCOB
Tabama BEIOPOCOB U MX OCHOBHBIX MPUYUH JIJISI KAX0TO PACCMAaTPUBAEMOTO psijia. DTa
TabMIIa COMIEPKUT TY K€ MHPOPMAIIHIO, YTO U TaOJIMIa MHTEPAKTUBHOTO BBIBOIA. DTa
TabMIIa MOJIEPIKUBAET BCe CTAHIAPTHBIE BOBMOXKHOCTH IS TPeoOpa3oBaHUiA U
MU3MEHEHUI TaOJmII.

VpoBHE npHYHH
MoOXHO 3a/1aTh HECKOJIBKO YPOBHEH [J1s1 BKJIFOUCHHUS B TIOUCK OCHOBHBIX Mpu4unH. Vconbp3yemas
3/1eCh KOHIIETIINS YPOBHEH - Ta ke, YTO OIMCaHA JJIS IUarpaMM BO3ICHCTBHS.
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HOHFOHKa MOJ€JIM 0 BCEM MOAe/IsIM
HO,E[FOHKa TUCTOTpaMMBbI MOJCIIN IJI BCEX MO)ICJ'ICﬁ u BLI6p&HHOI71 CTATUCTHUKH ITOAT OHKH. }IOCTyHHI)I
CJICAYIOIINUEC CTATUCTUKU MOATOHKU:

R-kBajpar
Mepa coryiacust It JIMHEHHOM MO/, Tak)Ke Ha3biBaeMasi KOA(PUIIUEHTOM AeTePMUHALIUU. DTO
JIOJIsI I3MEHYMBOCTH NIEPEMEHHON Ha3HAYeHUsI, 0O bsCHIeMas MoJiesblo. [IpuHIMaeT 3HaYCHUS
Mexay 0 m 1. MaJtble 3HaYeHUs TOBOPSAT O TOM, YTO MOJIEJTb He a/IeKBATHO ONKMCHIBACT JIAHHBIE.

CpeHeKkBagpaTHYHAS NOTPEUIHOCTH B MPOIEHTAX
Mepa pacxoxaeHIs MeXIy 3HAUCHUSIMH, TPEeICKa3aHHBIMI MOJIEJIbIO, 1 HAOJIF0TaeMBIMH
3HAYEHUSMU B psifax JaHHbIX. OHA HE 3aBUCHUT OT MCHOJIb3YEMBbIX €MHUIl U3MEPEHUS U IOITOMY
MOJET UCMOJIb30BATHCS JIJISI CDABHEHUS PSAJIOB C PA3HBIMU €IMHUIIAME U3MEPEHHUSI.

CpenexBaipaTHYHASI NIOT PEIIHOCTH
Kopensb xBagpathbiii u3 Cpennero Kpagpara Omubku. Mepa Toro, HaCKOJIbKO 3aBUCUMBIN Psifl
OTJIMYAETCS OT PsiJia ero 3HAUYEHU, MpeICKa3aHHBIX MOEJIbIO, BRIPAJKEHHAS B TEX XKe SIUHUIIAX,
YTO M 3aBHCUMBIN PS/I.

BIC Bayesian Information Criterion - madopMannonHbIif kputepuit baiteca. Kputepwmii 1151 Bei6opa
CpaBHEHHUSI MOJIeJIell HA OCHOBE OTPHUILATEIbHOTO YABOCHHOTO COKPAIIIEHHOTO JIOTapu(pIIecKoro
npaBaonoao0us. MeHblne 3HAUeHNS YKa3bIBAIOT Ha JIyulryro Mojensb. BIC Taxke "mrpadyer”
MO/IEJIH CO CIIMIIKOM OOJIBIINM YHCIIOM NMapaMeTpoB (HampuMep, CIOKHbIE MOAEIH ¢ OOJIBIITNM
YHCJIOM BXOJHBIX IEPEMEHHBIX), HO boJiee cTporo, yeM AIC.

AIC Akaike Information Criterion - nH(pOpManoOHHBIH KpuTepuii Axanke. Kputepuit 1t Beidopa u
CpaBHEHUS MOJIEJIeit Ha OCHOBE OTPHUIATEIHFHOTO YIBOCHHOT'O COKPAIIIEHHOTO JIOTapH()UIECCKOTO
npaBionogo0us. MeHbIIe 3HaYeHUS YKa3bIBAIOT Ha JIyuInyro Mojaesb. AIC "mrpadyer" Moaemn
CO CJIMIIIKOM OOJIBIIIAM YHCIIOM ITapaMeTpOB (HAIPUMED, CIIOKHBIE MOJIEIIH C OOJIBIITNM YUCIIOM
BXOJIHBIX NIEPEMEHHBIX).

BuiGpochl o BpeMeHn
CromnbuaTas tuarpamMma 4ucja BEIOPOCOB MO BCEM JIEMEHTAM Ha3HAUYSHUs! ISl KaXKJ0TO HHTEpBaJa
BpPEMEHU 3a NMEPHUOJ] OLIEHUBAHUS.

IIpeoGpa3oBanus psijioB
Tabnuna Bcex mpeoOpa3oBaHUii, IPUMEHEHHBIX K PSIy B MOJIEIbHOM cucTeMe. Bo3MokHbBIE
npeo6pa30BaHI/m - 9TO 3aMCHA NMPONYIICHHBIX 3HAYCHUN UMITYTUPOBAHHBIMHU, AT PETUPOBAHUEC U
pacuopcacJICHuC.

Mepuoa oueHnBaHuA
Ilo YMOJIYaHUIO NE€PUO OLICHUBAHUS HAYMHACTCA C CAMOI'0 PAHHET O Ha6J’II~OHeHI/IH 1 3aBE€PpHIACTCA CaMbIM O3 IHUM
HabJIIOJIEHUEM B PSITY.

ITo HayaIHLHOMY M KOHEYHOMY BpeMeHH
MoOXHO 3a/1aTh ¥ HaYaJIbHOE, 1 KOHETHOE BpeMsI IEpHO/Ia OIICHUBAHUS, a TAKXKe YKa3aTh TOJIBKO HAYATIO
WJIM TOJIbKO KOoHell. Eci He 3a7aeTcs HavaIbHOE MM KOHEYHOE BpeMsl IePHOo/Ia OICHUBAHNUS, HCIOJIb3YEeTCS
3HAYCHHE 110 YMOJTYAHUIO.

* Ecim HaGJ’I}O}_ISHI/IH OIpeaCIAOTCA IOJIEM HaTa/BpCMH, BBCIUTC 3HAUCHUS HAYAJIbHOTI'O U KOHCYHOI'O
BpPEMCHHU B TOM XK€ (bopMaTe, KOTOprfI HUCIOJIB3YCTCs OJIA I10JIA ,E[aTBI/BpCMeHI/I.

° Hﬂﬂ H8,6J'II-O,HCHI/II\;I, ONPEACJICHHBIX HUKJIMYCCKUMU UHTEPBAJIAMU, 3aJaiTe 3HAYCHUE AJIS1 KaXXI0r0 U3
MoJiel MUKJINYECKUX HUHTCPBAJIOB. Kamz[oe I10JIC BBIBOJUTCSA B OTACJIIBHOM CTOHGHG.

ITo camMbIM mO3IHHM H CAMBIM PAaHHMM HHTEPBAJIAM BPEMCHH

OrmpezessieT NepHo/I OLCHMBAHNE KaK 3aJaHHOE KOJIMYECTBO HHTEPBAJIOB BPEMEHH, HAUMHAFOLIUXCS CAMBIM
PaHHMM MHTEPBAJIOM MJIM 3aKAHYMBAFOIINXCS CAMBIM IIO3THIM HHTEPBAJIOM B JTAaHHBIX C YYETOM
BO3MOXHOT'O CABHTa. B 9TOM KOHTEKCTe HHTEPBAJI BpeMEHH OTHOCHTCS K MHTEpBaJly BPEMCHH aHAJIN3A.
Homyctnm, HanpuMep, YTO HAOJIFOICHHS eXKeMeCsSYHbIe, HO MHTEPBAJI aHAJIM3a KBapTaJbHbId. Ecim 3amaTh
onuuto IMocaeanuii n 3na4enne 24 nis napameTrpa Uncsio HHTepBaJIoB, 3TO OyIeT 03HAYaTh Mocjennue 24
KBapTasa.
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Ecom xoTuTe, MOXHO UCKJIFOUNTH YKa3aHHOE YUCJIO HHTEpBAJIOB BpeMenu. Hampumep, ykazanue nocjae Hux
24 MHTEpPBAJIOB BPEMEHHU ¥ 3HAUCHUS | JJI HCKIIFOYAeMOT0 KOJIMYECTBA O3HAYACT, YTO MEPUO/T OIICHUBAHUS
COCTOUT U3 24 UHTEPBAJIOB, IPE/AIIECTBYIOIINX TOCJICAHEMY HHTEPBAJIY.

Onuuu mogenu

Nmsa moaem
1 Moie I MOKHO 3a/1aTh MOJIb30BATEJILCKOE UMSI UJIM K€ IPUHATH CTEHEPUPOBAHHOE aBTOMATUYECKU
nmsa TCM.

IIporno3upyemsie 3HaYeHust
Omnnus PacnpocTpannTh 3amicu Ha Oy/ayiiee 3a/1aeT YUCIIO MHTEPBAJIOB OLICHUBAHUS /IJI IPOTHO30B Ha
BpeMsI IIOCJIe OKOHYAHMUSI TIEPHOJ1a OlleHuBaHus. VIHTEepBaJI BpeMEHHU B 9TOM CJIydae - 3TO HHTEPBaJl BpeMEHU
aHaJmM3a, 3aJlaHHbIi Ha BKJIaake Crenuukanun JaHHbIX. Ecim 3aTpe6oBaHbl IPOTHO3BI, BBITIOJIHIECTCS
aBTOMATHYECKOE MIOCTPOSHIE MOJIEJIE aBTOPETPECCHH JIJIsI BCEX BXOJIHBIX PSIOB, HE SIBJISFOIIUXCS TAKKe U
Ha3HAYCHUSIMHU. 3aTEM 3TU MOJIEJIN UCIOJIB3YIOTCS ISl TEHEPUPOBAHMS 3HAUCHUS TAHHBIX BXOIHBIX PSIIOB
Ha Tepuo/l MporHo3a. s 3Toro napameTpa HeT BEpXHEro mpefesia.

MHTepaKTuBHbLIN BbiBOA

BBIXOL[HLIC OOBEKTBI CO3JaHuA HpI/I'—II/IHHOﬁ MOJCJIM BPEMCHU BKJIFOYAKOT B ce0s1 HECKOJIbKO OOBEKTOB BBIBOJ1A. Z[J'ISI
HCIOJIb30BaHUS NHTEPAKTUBHBIX (DYHKINH aKTUBUPYHTE OOBEKT (JIBOMHBIM IIETIKOM MBIIIHN) B OKHE BHIBOJIA
CpeacTBa IpOCMOTpA.

Oo0masi cucrema mMo,ieJiei
BI)IBOZ[I/IT HpI/I‘{I/IHHI)IC B3aUMOCBSI3U MC)K}:[y pS[Z[aMI/I B CUCTEMEC MOJCIIN. BCC JIMHUU, COCAUHAIOIINC
OT/IeJIbHOE Ha3HAYECHHE C €r0 BXOAHBIMHU 2JIEMEHTAMM, OQHOTO I[BeTa. TOJIIHA JUHUA 0003HAYAET
Ba)XHOCTh MPUYUHHOTO COCAMHEHMUSI, IPpUIeM O0Jiee TOJICTasl JIMHUSI COOTBETCTBYET OOJjiee BAXKHOMY
COCJIMHEHNIO. BXOTHBIC 3JIEMEHTBI, HE IPEACTABIISIONINE COOOI OTHOBPEMEHHO HA3HAUCHHUS, 0003HAYAFOTCS
YEePHBIM KBAPATOM.

* MOHO BBIBECTH B3aMMOCBSI3U LIS HEPBLIX MOJEJICH, YKa3aHHBIE PSIIbI, BCE PSIIbI UJIM MOJAEIH 0e3
BXOJIHBIX TaHHBIX. [IepBble MOJIe M - 3TO MOJEIIH, YIOBJIETBOPSIOLINE KPUTEPUIM, KOTOPBIE OBLITI
3aJaHbl 71 MOJeJIel HauIyuIlero corjacus B mapaMerpax Psabl 1 BbIBoa.

e 1715 OTHOTO WJIM HECKOJIBKHX PSITOB MOXKHO CT€HEPHUPOBATH AMATr PAMMBI BO3CHCTBHUS, BRIOpaB MMEHA
PAI0B Ha CXeMe, LIIeJIKHYB TPaBOil KHOIIKOIT MBIIIN U BEIOPAB B KOHTEKCTHOM MeHro MyHKT Co3aaTh
JMarpaMMy BO3/IeHCTBHS.

* MOXHO CKPBITb B3aMOCBSI3H C YPOBHSIMH 3HAYNMOCTH, OOJIBIINME YKa3aHHOTO 3HAUYCHNS. MeHbInne
YPOBHHM 3HAYUMOCTH 0003HAYAIOT O0JIee 3HAUNMYIO IPUYNHHYIO B3aNMOCBS3b.

* MOHO BBIBECTH B3aUMOCBSI3H [IJIs1 KOHKPETHOTO Psijia, BEIOpAB UM psiJia B IHATPAMME, IHEJIKHYB 110
HEMY MPABOI KHOMKOW MBIIIHN U BHIOPAB U3 KOHTEKCTHOI'O MEHIO ONIUIO BbIIeJHTh B3AHMOCBSI3H [IJI51
psija.

Jluarpamma Bo3/1eiicTBUSI

BeiBoauT rpadudeckoe mpeacTaBICHUEe IPUIMHHBIX B3AUMOCBSI3CH MEXIy pacCMaTPUBAEMbBIMHU PAIAME U

JIPYTUMU PsIIaMU, KOTOPBIC B3AUMHO BJIMSIEIOT APYT HA Apyra. Ps/ibl, KOTOPbIC BIMSIOT Ha

paccMaTpuUBaeMBbIil psil, HA3BIBAOTCS IPUUUHAMU.

* MOXHO U3MEHHUTH PACCMATPHUBAECMBIN P, 3a0aB MM HY)KHOTO BaM psifa. J{BOHHOI IIETIOK O
JII00OMY y3JIy Ha AUarpaMMe BO3JCUCTBUS U3MEHSICT PACCMaTPUBACMBIiA PSI HA Psi/l, CBSI3AHHBIN C 3TUM
y3JIOM.

* MOXHO IIEPeKIFOYaTh BBIBOJ MEXIY IPUINHAMH U 3 (HEKTaMI, a TAKKE H3MEHSITh KOJIMYECTBO YPOBHEH
MPUYXH WK 9PGEKTOB TS BBIBOA.

e OpuH IETYO0K 110 JJF0O0MY y3JIy OTKPBIBaeT HOAPOOHYIO AWarpaMMy HOCJeI0BaTeIIbHOCTEH T psia,
CBSI3aHHOTO C 3THM Y3JIOM.

AHaJIM3 OCHOBHO# NPUYHHBI BLIGPOCOB
OrnpenessieT Kakue psiabl HAMOOJIee BEPOSITHO MPEICTABIISIIOT COOOM MPUUMHY KaXKI0T0 BRIOpOca B
paccMaTpuBaeMOM psiJTy.
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* MOXHO BBIBECTH OCHOBHYIO IPHUYUHY JJI51 JJEFOOOTO BBIOpOCA, BEIOPAB CTPOKY MIJIS BBIOpOca B TabJmIle
Bri6pocsl. OCHOBHYIO IPUYMHY MOXHO BBIBECTH TakKe, IIIEJIKHYB IO 3HAYKY BBIOpOCA HA AuarpamMme
MIOCJIEJOBATEJIbHOCTEM.

e OpuH METIOK 10 JTF0OO0MY y3JIy OTKPBIBAeT HOAPOOHYIO AWarpaMMy HOCJeI0BaTeIIbHOCTEH T psja,
CBSI3aHHOTO C 3THM Y3JIOM.

KavecTBO Mo/1€/1H B 1I€JIOM
[Toaronka ructorpaMMbl MOJIEJIX JUUTSL BCEX MOJEJIEH 1JIs1 KOHKPETHOM CTATUCTUKY NMOATOHKU. [1pu mesruke
O CTOJIONY B CTOJIOYATOM quarpamMMe OT(PIIbTPOBBIBACTCS TOUCUHBIN rpaduK, KOTOPBIil BBIBOIUT TOJIBKO
MO/IEJIU, CBSI3aHHBIC C BHIOPAHHBIM CTOJIOIIOM. MOJIeJTb JIJISI KOHKPETHOTO Psi/ia HAa3HAYCHHSI MOYKHO HAUTH
Ha TOYeYHOM I'paduke, ykazaB UM psija.

Pacnpenenenne BbIOpocoB
CronbyuaTas AmarpaMMa 4ncja BEIOPOCOB 110 BCEM dJIEMEHTAaM Ha3HAYCHUS TS KaKI0TO MHTEPBaJa

BpPEMEHH 3a MePHO/] oneHNBaHMs. [1pH ImesTuke Mo cToIoIy B CTOJI0YATOMN TuarpaMMe oT(HUILTPOBBIBACTCS
TOYEYHBIN I'Pa(uK, KOTOPHINA BEIBOJUT TOJILKO BEIOPOCHI, CBSI3aHHBIE C BBIOPAHHBIM CTOJIOIIOM.

Cnenok mogenu TCM

Oneparus moaemupoBanusi TCM co3aeT HECKOJIbKO HOBBIX moJiei ¢ mpedukcom $TCM-; oHu moKa3aHbl B
cienyronieit Tabmne.

Tabmmua 26. HoBble nosnis, cozgaBaemMblie onepaumnesi Mogenposanua TCM

mst moJist Onucanue

STCM-ums_croabya 3HaveHue, IPOrHO3UPYEMOE MOIEIIBIO IS KaKIOTO psda Ha3HAYCHUS.
STCMLCI-umsa_croabya HiwxHue noBepuTesibHbIE MHTEPBAJIBI [IJIs1 KaXKI0TO CIIPOTHO3UPOBAHHOIO psiia.
$STSUCI-ums_croabya Bepxuue qoBepuTesbHbIE HHTEPBAJIBI Il KAXK/I0TO CIPOTHO3MPOBAHHOTO Psi/Ia.
$TCMResidual-umsa_croaoya 3HaYeHNEe OCTATOYHBIX IIIYMOB JIJIs KAX/IOTO CTOJIONA JaHHBIX CTEHEPHUPOBAHHON MOICIIH.

MapameTpbl cnenkoB mogenen TCM
Ha BKJIaJIKE€ HapaMeTpLI 3aar0TCA JOIMOJIHUTEIJIbHBIC OIIIUU IJIs CIICIIKA MOOEJIN TCM.

MporHosupyembie 3Ha4YeHUA

Ommust PacnpocTpannts 3anucu Ha Oyayinee 3a/1aeT YKMCJIO MHTEPBAJIOB OIEHUBAHUS JJIs1 IPOTHO30B HA BpeMsI [TOCIIe
OKOHYAHMS epuoa olleHuBaHus. VIHTepBaj BpeMeHH B 9TOM CJIydae - 9TO HHTEPBAJ BpEMEHU aHAIM3a, 3aJaHHbII
Ha BkJajike Crenudukanun qanubix y3ia TCM. Koraa 3aTpe6oBaHbl IPOTHO3bI, ABTOMATUYECKU CTPOSATCS
ABTOPETPECCUBHBIE MOJIEIIH JIJTS JTTOOOTO BXOJIHOTO Psifia, KOTOPBIA OJTHOBPEMEHHO HE MPEICTABIIAET COOOM PsI
Ha3HAYCHHS. 3aTEeM 3TH MOJIEJIN UCIOJIL3YIOTCS JIJTI TeHEPUPOBAHUS 3HAYEHU ST JTAHHBIX BXOJIHBIX PSIOB HA MEPHO/T
MIPOTHO3A.

CaenaTtb AOCTYMHbIM ANIA CKOPUHIa

Co31aBaTh HOBBIE HOJIS IS KAk I0i oneHHBaeMo¥i Mo xes. [103BOJIsSeT 3a/1aTh HOBBIC [OJIsI, KOTOPBIE OyIyT

€O3/1aBaThCs [JIs1 KAKAOW OLEHUBAEMON MOJICIIH.

* IllymoBbIe OCTATKH. DTa OMIIKS, €CJIM OHA BKJIFOYEHA, CO3/1aeT HOBOE 1oJIe (C mpedukcom 1o ymosrdanuto $TCM-)
JUTS. OCTATKOB MOJICJIH, [IJTs1 KaXKIOTO MOJIsl HA3HAYCHMUS, & TAK)KE UTOT 3TUX 3HAUCHUI.

*  BepxHsisi U HIKHSIS TPAHUIIBI JOBEPUTEILHBIX HHTEPBAJIOB. DTa OIIUS, €CJI OHA BKIJIFOYEHA, CO3/1a€T HOBBIE MOJISI (C
npedurcom no ymosrdanuio $TCM-) Ui HUKHUX U BEPXHUX TOBEPUTEIILHBIX HHTEPBAJIOB COOTBETCTBEHHO, JIJIsI
KaX/IOT'O TOJISl HA3HAYEHHUSI, 4 TAK)KE UTOTU ITUX 3HAYCHUIA.

O0BeKTBI Ha3HAY4YCHMS, BK/IIOYCHHLIC 1JI1 CKOPHHI A. BbI6CpI/ITe JOCTYIIHBIC HA3HAYCHUSA OJIA BKJIFOUCHUSA B CKOPUHT
MOJEJIN.
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CueHapuu BpeMeHHbIX mojenein NpUYmnH

ITponenypa crieHapueB IPUYMHHON MO/IEIM BPEMEHHM 3aIyCKaeT MOJIb30BATEILCKIE CIIEHAPHUHN IS CHCTEMBI
MIPUYMHHBIX MOJIeJIell BpeMeHH, UCIOJIb3Ys JaHHbIE U3 aKTUBHOr0o Habopa gaHHbIX. Cyenapuii onpeensiercs
BPEMEHHBIM PSIOM, KOTOPBIIl HA3BIBAIOT KOPHESHIM PAOM, 1 HAOOPOM MOJIb30BATEIbCKUAX 3HAUSHUH /11 3TOTO
psJa Ha yKa3aHHBIA AMana30H BpeMeHHU. DTH 3aJaHHbIe 3HAUCHUS UCTIOJIb3YIOTCS 3aTEM JJIsl TEeHEPUPOBAHUS
IpeIcKa3aHuii 11 BpEMEHHBIX PSI0B, HA KOTOPBIC BIMsIET KOPHEBOU psiI. DTOi mpornemype TpedyeTcs daiir
CHCTEMBI MOJIeJIel, CO3JaHHO! IIPOIIeTypOil CO3MaHuUs MPUINHHON Moaern BpeMeHn. [Ipeamonaraercs, 4To
AKTUBHBIN HA0OP TaHHBIX - 3TO TE JX€ TaHHBIE, KOTOPbIC UCIIOIH30BAJINCH I CO3AaHM (paiiyia CHCTeMBI MOIETIEH.

Mpumep

Hcnonb3ys mpoueaypy co31aHus IPUYNHHONX MOJEIN BPEeMEHHU IPHHUMAIOIIUI OU3HEC-pelleHne MEHEeIKep
00HapyXUBAET KJIIOYEBO MOKA3aTeJb, KOTOPBII BIMSIET HA MHOXECTBO BAXKHBIX UHANKATOPOB
MIPOU3BOAUTENILHOCTU. DTOT NOKAa3aTeJb yIPaBJIseMblil, HO9TOMY MEHEIKEP XOUET UCCIE0BATh BIIUSHUE
Ppa3JIM4YHbIX HAOOPOB 3HAYEHUH /ISl 9TOr0 MoKa3zaTeis B CeytolleM kBapTaje. Takoe ucciegoBaHue NpocTo
BBIIIOJIHUTB, 3aTPY3UB CUCTEMY MOJEJIEH B IPOLEAYPY CO3AaHUS IPUIMHHONA MOJIESIM BpEMEHU U 3aJ1aB HAOOPp
3HAYEHUI IS KIIFOYEBOT O OKA3aTeIs.

OnpeneneHue nepuoaa cueHapus

Ilepuon cueHapus - 3TO NEpHOI BPEMEHHU, HA KOTOPBIH BbI 3a/1a€Te 3HAUYCHMU S, HCIIOJIb3yEeMble [JIs 3aIycKa
cuenapues. CueHapuil MOXeT Ha4aThCs 10 UM IOCJIe NePHo/ia OlleHUBaHUS. JONOJHUTEIbHO BBl MOXETE 3a1aTh
BBINOJIHEHHE TIPE/ICKa3aHuii IIOCJIe OKOHYAHUS epuo/ia cuenapus. [1o yMosdanuio npeickazanus TeHepupyroTCs 10
OKOHYAHUS NepHo/ia clieHapusl. Bee cieHapuy NCIOJIB3YIOT TOT K€ IIEPHO/I CLICHAPUEB U CennUKAINT O
IIPOJOJIKUTEILHOCTY BPEMEHH MTPEICKa3aHuM.

IIpumeuanne: ITpenckazanus HAYMHAIOTCS B MEPBBIN NEPUOT BPEMEHH IIOCIIE HAYaJIa IEPUO/IA CIEHAPUSI.
Hanpumep, ecim nepuon ciieHapus HaunHaeTcst 1 Hog0ps 2014 rona, a MHTEpBaJIbI BPEMEHH - 3TO MECSIIB, IEPBOE
npeacka3aHue paccunTreiBaeTcs 11 1 nexadps 2014 roxa.

33[[3Tl) C UCNOJIL30BAHMEM HAYAJIBHOI'0 BPEMEHH, KOHEYHOI'0 BPEMEHU H BPEMEHU, 10 KOTOPOI' O IPOBOIUTCH
MIpeaCKa3saHue

* Eciu HaGIHOICHUS OTNPEIEIISFOTCS TTOJIEM TATA/BPEMsl, BBEIUTE 3HAUCHUS HAYAIbHOTO U KOHEYHOTO
BpPEMEHH B TOM ke (hopMaTe, KOTOPBIN UCIIOJIBb3YETCs JAJIS TOJIS TAThl/BpeMeHU. 3HAYCHHUST IS TT0JIei
JIATHI/BPEMEHH BBIPABHUBAIOTCS [0 HAYAJTY CBSI3AHHOTO MHTEpBasia BpeMeHu. Hampumep, ecim HHTepBa
BpeMEHH aHam3a - 3To Mecsipl, 3Hauenue 10/10/2014 nepecrpausaercs va 10/01/2014, To ectb Ha
HAYAJIO MECSILA.

e Jluist HaOJIrOIeHMIA, OTPe/IeICHHBIX IIUKJINYECKUMHU NEPUOJIaMU, 3a/1aiiTe 3HAUCHUE IS KAXKIOTO U3 MOJIei
HUKJIMYECKUX NeproioB. Kaxioe moJsie BEIBOAUTCS B OT/IEJILHOM CTOJIOIIE.

3agaThb no HHTEPBAJIaM BPEMEHH, OTHOCAIIUMCH K KOHIY IEPHOAA OLECHKH

OnpenessieT HaYaJIbHOE ¥ KOHEYHOE BpeMsl B TEPMUHAX YHCIIa HHTEPBAJIOB BPEMEHH OTHOCHTEIILHO
OKOHYAHWUS [IEpHO/Ia OLCHUBAHMUS, T/JIc HHTEPBAJI BPEMEHH OTHOCHTCS K aHaym3y. OKOHUaHHE Nepro/a
OIICHWBAHUS ONPENEISIETCS] KaK nHTepBasl BpeMeHu (. Y HHTEPBAJIOB BPEMEHN, MPEAIIECTBYOIINX
OKOHYAHUIO NIEPUO/IA OLICHUBAHUS, OTPUIATEIbHBIC 3HAYCHHS], @ Y UHTEPBAJIOB BPEMEHH MOCJIe OKOHYAHMUS
Neproaa OLEHUBAHNUS - TOJIOXKHUTEIbHbIE. MOXXHO yKa3aTh Takke, Ha CKOJIBKIX MHTEPBAJIAX MOCTe
OKOHYAHUS IEpHOJIa CLieHapHsl OyAeT NPOU3BOAUTHCS Npe/icka3anue. 3HaYyeHHe 1o yMoJI4aHuto - 0.

HOHYCTI/IM, HaIpuMmep, YTO UHTEPBAJI BPDEMCHU aHAJIU3a - 3TO Mecsup! 1 BBl 3a7aJ1d 3HAUYCHUE 1 JJIs1
HaYaJIbHOTO MHTCPBAJIA, 3HAYCHUC 3 JJIs1 KOHCYHOTI'O U 3HAYCHUC 1 JJIS IPEICKAa3aHu s MOCJIE UHTEPpBaAJIa
OKOHYaHU. HpI/I OTOM IICPUOJ CUCHAPUSA COCTABUT 3 MecCsna, CICAYOIIUX IMTOCJIE OKOHYAaHU S IICpUoJa
OLICHUBAHUS. Hpez[m(maﬂnﬂ 6y,E[yT TCHEPUPOBATHCSA AJIsI BTOPOTI'O U TPETHEIO MECAIICB IEPUOaa CICHApUs 1
JOIIOJIHUTEJIbHO IJI1 OJHOTO MECsIa MOCJIC OKOHYAHUA IIEPpUOoJa CICHAPU.

Hob6asneHune CLleHapueB 1 rpynn cueHapues
Ha Bxnanke CreHapun 3aJaroTCsl CLEHApUH I 3amycka. UToOb! Olpee/uTh CLIEHapUY, HyXKHO CHavasa
oIlpeIeIUTh NEPHOJ CLieHapusl, HaxkaB KHOIKY OnpeneuTb nepuo cuenapusi. ClieHapuy U TPYIIbI CLEHAPUEB
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(IpUMEHNMBI TOJILKO K MHOTOMEPHBIM JAHHBIM) CO3/IAI0TCS IIPU HAXKATHN COOTBETCTBYIOLIEH KHONKY, l00aBHTD
cuenapuii wym J[06aBuTh rpynny cueHapueB. BIOpaB KOHKPETHBIH CIICHAPHUIT NITH TPYIITY CLEHAPHEB B CBS3AHHOM
CETKE, UX MOXKHO U3MEHUTh, CKOIUPOBATh UJIU YAAJIUTD.

JaHHble Ha OCHOBaHUN CTOJ16LI.OB

CTOJ'I6€LI Kopﬂesoe MoJie B pEHICTKE 3a1a€T IOJIC BDEMCHHOT'O psaa, 3SHAYCHUA KOTOPOTO 3aMCHAKOTCA HA 3HAYCHUA
ClICHApus. B CTOJ'I6L[C 3HaveHus ClICHAPHS BBEIBOOATCA 3aJaHHBIC 3HAUYCHUA CICHAPUA 11O MOPAAKY OT CaMbIX PaHHUX
J0 CaMBbIX ITO3THUX. Ecin 3navenns cCucHapusa ONpEACTIAOTCA BBIPAXKCHUEM, B CTO.J'I6I.[C BBIBOJUTCA 3TO BBIPAXKCHUC.

MHoromepHble AaHHble

NuuBuayasibHble ceHApUU

I'pynnbi

Ka)KHaH CTpOKa B pCHICTKE I/IH,Z[I/IBI/II[yaJ'H)HbIe ClICHApUM 3aacT BpeMeHHOﬁ paAa, 3HAYCHU S KOTOPOIro
3aMCHAIOTCA 3a JaHHbIMU 3HAYCHUSIMHU CLICHApPUsi. 10T pAd OIIPEACIIACTCS KOMOMHaIuei I10JId, YKa3aHHOI'O
B CTOJ'I6II€ KOpHEBOi/'l nokKasarteJib, 1 3aJaHHOT'O 3HAYCHUA JJI KaXXI0I'0 U3 noJien I/I3M€pCHI/II7L COI[Cp)KI/IMOS
CTOJ'I6L[a 3Havyenust CIICHApHA TO XK€, YTO U IJI1 OCHOBAHHBIX Ha CTOJ'I6L[aX JaHHBbIX.

CLieHapHeB

I'pynna cyenapues onpenenseT HaOOP ClEHAPUEB, OCHOBAHHBIX HA OJHOM I10JI¢ KJIIOUEBOTO TIOKA3aTelIs 1
Ha HECKOJIbKMX Habopax 3HaueHni n3Mepenuit. Kaxaplit Habop 3HaYeHU n3MepeHuii (1o 0JHOMY
3HAYEHUIO HA 110JIe U3MEPEHNUs) [IJIs1 yKa3aHHOIO MOJIs MokasaTesielt onpeessieT BpeMEHHOI psif.
MunuBuaya bHBINA ClieHapUil TeHepUpPYeTCst 3aTeM JJIS1 KaX/10ro TAKOr0 BPEMEHHOTO Psiia, 3HAUCHUS
KOTOPOT'O BHOCJIEACTBUY OyyT 3aMEHATHCS HA 3HAYCHUS CLEHAPUsl. 3HAYEHUS! CLIEeHApusl AJIs1 TPYIIIB
CIIEHApHUEB 3aJat0TCS BbIPAXKEHUEM, IPUMEHSIEMbBIM 3aTe€M K Ka)KJOMy BPEMEHHOMY Psily B IPYIIIE.

Cronber Unci1o psjioB BEIBOJUT KOJIMYECTBO HAOOPOB 3HAYECHNI M3MEPEHNIT, KOTOPBIE CBA3AaHbI C TPYIIION
crueHapueB. BoiBeieHHOE 3HAUCHNE MOXKET ObITh O0JIbIIE, YeM (PaKTHUECKOE KOJIMIECTBO BPEMEHHBIX PS/IOB,
CBSI3aHHBIX C TPYIION clieHapueB (OJIMH Psi HA HA00P). DTO yCJIOBHE BOZHUKAET, KOTJa HEKOTOPBIE U3
3aJaHHBIX KOMOWHAIMHA 3HAYCHNH N3MEPEHUI HE COOTBETCTBYIOT PsI/IaM, BXOSIINM B CBSI3aHHBIN
KOPHEBOH IOKa3aTeJIb 1JIs IPYIIbL.

Kak mpumep rpymibl ClieHapUeB PACCMOTPUM MOJIE MOKA3aTeNICH peKkiama U ABa TOJIs U3MEPCHUN, peruoH u
TOprogasA_mapka. Bbl MoXeTe onpeesinTh I'PYIIy CIEHAPHEB, OCHOBAHHBIX HA I10JIE peKAdMd B KAYeCTBE
KOPHEBOT'O [TOKA3aTeJ sl M BKJIFOUAFOIINX B ce0sl Bce KOMOWHAIMY NOJICH peruon U Toprogas_mapkd. 3aTemM
BbI MOXKeTe 3a7aTh BbIpakeHue peknama*1.2 njist ucciaeqOBaHusl BIIUSHUS YBEJIMYECHUS] PACXO/I0B Ha
pekaamy Ha 20% I KaXXIOTO W3 BPEMEHHBIX PSIOB, CBSI3aHHBIX C IOJIEM peKiamd. Ecim ecTb 4 3HaYCHUS
JUISL peruona v 2 3HAYCHUsI JUUISl TOProGoli_mapKu, OyJIeT CyIleCTBOBATh 8 BPEMEHHBIX PSI/IOB, TO €CTh
TPYIIO OyIeT ONpeIeAThCS § ClieHAPUEB.

Onpeneﬂeﬂne CleHapus: HapaMeprI JJIL ONpEeACIICHUS ClICHAPUS 3aBUCAT OT BAllIUX JAHHBIX, OPraHU30BaHBI JIA
OHH 11O CTO.]'[6IIaM, WJIM 5TO MHOTOMEPHLIC TaHHBIC.

Kopneoii psij

3amaet KopHeBOM psia 1 cueHapus. Kaxaplil clieHapuil OCHOBaH Ha OJHOM KOPHEBOM psiay. JIJIsl JaHHBIX
HAa OCHOBAHHM CTOJIOIIOB BBI BBIOMPAETE T0JIE, ONPEIEIsIIolIee KOPHEBOH ps/l. [1JI1 MHOTOMEPHBIX TaHHBIX
BbI yKa3bIBacTE KOPHEBOI Psifl, JOOABJISS 3AMNCh B PELIETKY JJIS1 METPHUYECKOTO MOJIsI, COJIEPKAILETO P,
3aTem 3a/1ar0TCs 3HAYCHUS MOJIeH M3MEPEHNH, KOTOPbIE ONPEIEIIIOT KOpHEBOH ps. g ykazanuit
3HAYECHUI U3MEPEHUN IPUMEHSIETCS CJIEAYIOLIEe:

* 3HaveHMe TS KaXXI0TO IOJIS M3MEPEHUST MOKHO BBECTH HEIIOCPEACTBEHHO HA CETKY, a TAKXKE MOXHO
BBIOPATH 3HAYCHUE U3 CHCKA JOCTYIMHBIX 3HAUCHNH m3MepeHnil. UTOOBI BEIOPATH U3 CIUCKA TOCTYIHBIX
3HAYEHUH U3MEPEHNH, HAKMUTE KHOTIKY C MHOTOTOYMEM B sTUEHKe [T HY>)KHOTO U3MEpEeHUs. DTO
JIEICTBUE OTKPOET AOMOJHUTEIHLHOE TNAJIOTOBOE OKHO BBIOpATh 3HAUCHNE N3MEPEHUS.

* MOHO MPOBECTH ITOUCK B CIUCKE 3HAYCHU I U3MEPEHUI JOMOJHUTEIHLHOTO JIMAJIOrOBOr0 OKHA BeiOpaTh
3HAYCHHE U3MEPEHUSI, IIEJIKHYB 110 3HAYKY C OMHOKJIEM U YKa3aB TEPMUH MOUCKa. [1poGein
paccMaTpUBarOTCs Kak 4aCTh TepMHUHA MOUCKA. 3Be3/104KH (*) B TepMUHAX MOWCKA HE O3HAYAIOT
CHMBOJIOB MOJACTAHOBKH.
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3aZlaTl> 3aTPOHYTbIC 00beKThI HA3HAYEHHUS
I/ICHOHBSyﬁTC OTY OIIIUIO, €CJIM U3BECTHLBI KOHKPETHBIC HA3HAYCHU S, HA KOTOPBIC BJIUACT KOpHCBOﬁ paa, u
HYXXHO HUCCJICJ0BATH BO3/ICHCTBHE TOJILKO Ha 3TH Ha3zHavyeHus. 1o YMOJITYaHUIO Ha3HAYCHUS, 3aTPOHYTHIC
KOPHEBBIM DAIOM, ONPCACIIAOTCA aBTOMATUYCCKU. VkazaTh KOJIMYECTBO 3aTPOHYTHIX CICHAPUEM DAI0B
MOKHO C TOMOIIBIO MaPpaMETPOB HA BKJIAIKE OHHI/II/I.

J17151 TaHHBIX HA OCHOBE CTOJIOIOB BHIOEPHUTE HYXKHBIE BAM Ha3HAueHUs. [{JI1 MHOTOMEPHBIX TaHHBIX PSiJI
Ha3HAYCHU 3a7aeTcs JOOABJIEHUEM 3aMUCH B PELIETKY AJIs OJIs oKa3aTesel, coaepxamiero psa. ITo
YMOJTYAHHIO BKJIFOUAFOTCS BCE PSIZIBI, COAEPIKAIIMECS B 3aJaHHOM II0JIe TToKaszaTesieil. Habop BKIIFOUEHHBIX
PAIOM MOXKHO YTOYHUTH, HACTPOUB BKJIFOYEHHBIE 3HAUYEHUS Il OJHOI'O MJIM HECKOJIbKUX MOJIEH
n3MepeHnid. YToOB HACTPOUTD BKJIFOUCHHBIC 3HAYCHUS N3MEPEHNHN, HAKMHTE KHOTIKY C MHOTOTOYHEM LIS
HYXXHOTO U3MepeHHsl. DTO JeHCTBHE OTKPOET AOMOJIHUTEIHHOE IUAJIOr0BOE OKHO BrIOpaTh 3HAUCHUS
U3MEpEHHUSL.

Crouben Unesio paaoB (1J1si MHOTOMEPHBIX JIaHHBIX) BBIBOJIUT KOJIMYECTBO HAOOPOB 3HAUCHU W3MEPCHUN,
KOTOpBIC B HACTOSIIIIEe BpeMs 3aJaHbI JJIsl CBSI3AHHOTO ITOKa3aTelis Ha3HAYCHNS. BbIBeIeHHOE 3HAUYCHIIE
MOXeT OBITh O0JIbIIe, YeM (haKTHYECKOEe KOJIMYECTBO 3aTPOHYTHIX PSIOB Ha3HAYCHUS (OOWH P HA HAOOD).
DTo ycioBHe BO3HUKAET, KOTIa HEKOTOPBIEe U3 3aJaHHBIX KOMOWHAIINI 3HAYCHUIT H3MEPEHIIT He
COOTBETCTBYIOT PsIIaM, BXO/ISIIINM B CBSI3aHHBIHN MOKA3aTeIh HA3HAYCHMS.

ID cuenapust
V Kaxxa0ro clieHapus JOJDKeH OBITh YHUKAJIBbHBIN HACHTU(UKATOP. DTOT UACHTU(DHUKATOP BEIBOJUTCS B
BBIXO/IHBIX JAHHBIX, CBSI3AHHBIX CO ClieHapueM. KpoMe yHUKaJIbHOCTH, HE CYIECTBYET APYrUX OrpaHUYCHUH
Ha 3HAYCHUE UICHTH(DUKATOPA.

3apgaiiTe 3Ha4eHHs! CeHAPUSI 1151 KOPHEBOI'O psijia
Vcnonp3yiiTe 3Ty ONIHEO, YTOOHI 33/1aTh SIBHBIC 3HAUCHIUS 111 KOPHEBOTO Psifa B IIEPHOIC CIICHAPHSI.
Heob6xoammo 3a1aTh 9UCI0BOE 3HAYCHNE IS KaKIOTO MHTEPBaJIa BpeMEHH, IIEPEUNCIICHHOTO B PEIIeTKe.
3HaveHNe KOPHEBOTO psifa ((paxTuueckoe Wim MPOTHO3UPYEMOe) IS KaKI0TO HHTepBaa B IEpHO/Ie
CIIeHAPHS MOXXHO TIOJIyINTh, HakaB KHONKY UntaTh, IIporno3upoBats mm UHTaTh\NIPOrHO3MPOBATD.

3aaaT|> BBIPAKCHHME /ISl 3HAYEHUI CIICHAPHEB 1JI KOPHEBOI'O psiaa
ﬂﬂﬂ BBIYMCJICHUS 3HAYCHUIM KOPHEBOI'O pAJa B IEPUOAC CUCHAPUA MOXHO ONPCACIIMTE BbIPAKCHUC.
B},Ipameﬂne MOXHO BBECTU HENOCPEACTBCHHO MJIM HaXaB KHOIKY KaJIbKYJIATOPA U CO3aB BbIPAXKCHUC C
IIOMOIIBIO HOCTpOI/ITCJ'Iﬂ Bpra)KCHI/Iﬁ 3HAaYCHUI CHCHapus.

* D10 BBIPAXKEHUC MOXET COIAECPKATH JIFO0BIE 3HAUYCHU A, BXOAHBIC NJIKM HA3HAYCHU S, U3 CUCTCMBbI MOJIEJICH.
° KOI‘Ha nepuog CHeHapI/IfI pacopocCTpaHsgaCTCA 3a CYIIECTBYIOIINUE JaAHHBIC, BBIPAXKCHUC ITPUMCHACTCA K
IIPOrHO3UPYEMbBIM 3HAYCHUAM noJiei B BbIPpAKCHUU.

° [[J'Iﬂ MHOT'OMCPHBIX JAHHBIX KaXXI0€ I1IO0JIC B BBIPAXKCHUU 3a4aCT BpCMeHHOﬁ pAa, OHpeI[CJ'IHeMLIﬁ OTUM
IIOJIEM U 3HAUYCHUSAMU HSMCPCHHﬁ, 3alaHHBIMU IJIs1 KOPHEBOT' O ITOKA3aTECJIA. DT1O Te BPEMCHHBIC PAIbI,
KOTOPBIC UCHOJIB3YROTCA OJI1 OICHKU BBIPAKCHUS.

JomycTtrM B KauecTBe IprUMepa, YTO MOJIE - 9TO peKiamd, a BEIpakeHne - peknaMax1.2. 3naueHus mis
pexaambl, ACTIOJIb3yeMble B clieHapuu, Ha 20% BBIIIE, YeM CYIIECTBYIOIINE 3HATCHHS.

IIpumeuanne: CrieHapuy CO3AIOTCS NPU HaKaTUU KHONKHU Jl00aBHTH cueHapmii Ha Bkytaake CrieHapuu.

Buibop sHauenuii uzmepenuii:  J1J11 MEOTOMEPHBIX TaHHBIX MOKHO HACTPOUTH 3HAUCHUS H3MEPEHUI, KOTOPBIE
OTIPEe/ICIIAFOT Ha3HAUCHN S, 3aTparuBaeMble ClieHapHeM UJTH T'PYIIOoif crieHapreB. MOXHO HACTPOUTD TAKKe 3HAUCHUS
MU3MEPEHHIA, OIPe IeISFOIIIe HAaOOp KOPHEBBIX PSIOB JIS TPYIIILI CIICHAPUEB.

Bce 3navennst
YKaSI)IBaeT, YTO BKJIFOYAKOTCA BCC 3HAYCHU A TCKyH_IeFO I10JIA I/I3MepeHI/I$[. 3Ta OIS BI)I6pa.Ha 10
YMOJTYAHUIO.

BuiOpaTs 3naueHus
Hcnonb3yiiTe 3Ty ONuuio, YTOOBI 3a4aTh 3HAUEHUs JJIs1 TeKyIlero noJst uamepenus. Habop 3navuenuii, u3
KOTOPBIX MPON3BOIUTCS BEIOOP, MOKHO OT(QHIILTPOBATH. 3HAUCHNUSI, YIOBJIETBOPSIOIINE YCIOBUSIM
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¢unpTpa, mosBsaTCcS Ha BKiIagke COOTBETCTBYIOT, a BCe IpyIue 3HAUYEHH - Ha BKJIagke He cooTBeTCTBYIOT B
cncke HeBbiOpannble 3nauennsi. Ha Bxiiake Bee nepeunciieHbl Bce HEBLIOpAHHBIC 3HAUEHUS, HE3ABUCUMO
OT ycloBuUit GUILTpA.

* [lpm ompeneneHnn GUIHTPA MOXKHO HCHOJIb30BATH 3BE310UKY (*) TSI CHMBOJIOB ITOICTAHOBKH.

* UToOBI OYUCTHUTH TCKyI_III/Iﬁ (bI/IJ'Ipr, 3ajaliTe IIYCTOC 3HAYCHUE IJI TCPMHUHA ITOMCKA B JUAJIOTOBOM OKHE
(DI/IJ'II;TpOBaTb BBIBOJUMBIC 3HAUCHUS.

YT00bI HAaCTPOUTDH 3HAYCHU S I/ISMepCHI/Iﬁ JUJTA 3aTPOHYTBIX Ha3HAYEHUI:

1. B JAUaJIOTOBOM OKHE Onpez[eneHI/Ie CIICHApU U OHpC,HCJ'ICHI/Ie I'pynIibl CHECHAPUEB B])I6€pI/IT€ IIoKa3aTeCJib
Ha3Ha4YCHUs, AJ11 KOTOPOI'oO HY>KHO HACTPOUTH 3HAYCHU S HSMCpCHHﬁ.

2. Haxwmurte KHOIIKY C MHOTOTOYMEM B CTOJ'I6I_IC JJI UIBMEPEHUA, KOTOPOEC Bbl XOTUTE HACTPOUTD.

YTto0nI HAaCTpOUTH 3HAYCHUA I/I3Mep€HI/Iﬁ JJIs KOPHEBOI'O psiia I'PYIIIbI CICHAPUCB!

1. B mmajmoroBoM okHe OmpesiesieHre TPYIIbI CIIeHapueB HAKMHUTE KHOTIKY C MHOTOTOYHEM (B peIIeTKe KOPHEBBIX
PSIIOB) 1T U3MEPEHHsI, KOTOPOE HY)KHO HACTPOUTb.

OnpeiesieHne rpynnbi CeHAPHEB:

KopneBbie psiibl
3amaeT HAOOP KOPHEBBIX PSAAOB I TPYIIIBI ClieHapreB. VIHAMBIIYaIbHBIHN CIICHAPUil TEHEPUPYETCS IS
KaXJIOTO BPEMEHHOTO psifia B Habope. KopHeBoit psAx 3amaeTcs J0OaBICHIEM 3aIHCH HA CETKY TSI OJIS
moxasaTeJieil, COIePKAIero Hy KHBIH BaM psiI. 3aTeM 3aJar0TCs 3HAUYCHHUS [TOJIeH H3MEpEHHil, KOTOphIe
onpenessatoT Habop. [To yMoTuaHUIO BKIIFOYAIOTCS BCE PSABI, COAEPIKAIINECS B 3aJaHHOM KOPHEBOM II0JIe
oKa3aTeJIei. Ha6op BKJIFOYCHHBIX PAAOM MOXHO YTOYHUTH, HACTPOUB BKJIFOUCHHBIC 3HAYCHUSA OJIA OJHOTO
MJIM HECKOJIbKUX TOJIed n3MepeHuit. UToObl HACTPOUTH BKJIFOUEHHBIE 3HAUECHUSI U3MEPEHUN, HAXKMUTE
KHOIIKY ¢ MHOTOTOYMEM J1JIs1 HY’>KHOT'O U3MEPEHUsl. DTO IEHCTBUE OTKPOET JONOJHUTEILHOE IUaJI0r0BOE
OKHO BEIOpaTh 3HAUCHVS H3MEPEHUSI.

Crtonben Yneio paaoB BEIBOAUT KOJMYECTBO HAOOPOB 3HAUCHUI H3MEPEHUIT, KOTOPHIE B HACTOSIIEE BPeMs
BKJIFOUEHBI JJI5 CBSI3AHHOTO KOPHEBOTO TTOKa3aTelisl. BrIBeieHHOE 3HAYeHNE MOXKET OBITh OOJIbIIE, YeM
(baxTHUECKOE KOJMUECTBO KOPHEBBIX PSAOB AJIs1 TPYIIILI ClieHapueB (OUH psij Ha HAOOp). DTO yciioBHe
BO3HHMKACT, KOT1Ja HEKOTOPHIC U3 3aJaHHBIX KOM6I/IH8.HI/II71 3HAYCHUH I/I3M€pCHI/II71 HE COOTBCTCTBYIOT pdJaM,
BXO/ISIIIIUM B CBSI3aHHBII KOPHEBOI MOKAa3aTeb.

3agaTh 3aTPOHYTHII Psi/I HA3HAYEHHUS
Wcnousb3yiiTe 9Ty ONIUIO, €CJIM U3BECTHBI KOHKPETHBIE HA3HAUEHMS], HA KOTOPBIE BJIMSIET KOPHEBOHU Psill, U
HYXXHO UCCJICIOBATH BO3ICHCTBUE TOJLKO HAa 3TH Ha3HAYCHUs. [10 yMOTYaHUIO HA3HAYCHUS, 3aTPOHYTHIC
KOPHEBBIM PSIJIOM, ONIPEIEIITIOTCS AaBTOMATHIECKH. YKa3aTh MUPOTY 3aTPOHYTHIX KaXKIBIM KOHKPETHBIM
CIIEHApHEM PSIIOB MOXKHO C TOMOIIIBIO TapaMeTPOB Ha BKJIaake ONun.

Psin Ha3zHaueHUs 3a7aeTcs 1OOABICHUEM 3AINCH B PELIETKY [Tl OJIs TOKa3aTeJlel, COIePKAILIETO ITOT
pan. ITo yMoJTyaHUIO BKJIFOYAIOTCS BCE PSBI, COACpXKAIINECs B 3aJaHHOM IoJIe moka3ateseir. Habop
BKJIFOUEHHBIX PSIZIOM MOYKHO YTOYHUTh, HACTPOUB BKJIFOUEHHBIE 3HAUYEHUS AJIs1 OHOI'O UJIM HECKOJIbKUX
noJieit u3mMepenuit. UToOb! HACTPOUTDH BKJIIOUEHHBIE 3HAUCHUS U3MEPEHUN, HAXKMUTE KHOIIKY C
MHOTOTOYHEM I HY’KHOT'O U3MepeHHsl. DTO AeicTBUE OTKPOET AOMOJIHUTEIHHOE AUAJIOIOBOE OKHO
Bri6paTh 3HaYeHUS U3MEPEHMUSI.

Crosnber Unciio psijioB BLIBOIUT KOJIMYECTBO HAOOPOB 3HAYECHUN U3MEPEHUIT, KOTOPBIE B HACTOSIIEE BPeMs
3a/1aHbl JIJIS1 CBA3AHHOTO [TOKA3ATE ISl Ha3HAYEHUsI. BhIBE/IeHHOE 3HAUYCHNE MOXKET ObITh OOJIbIIIE, YeM
(baxTHYECKOE KOJIMUECTBO 3aTPOHYTHIX PSIIOB HA3HAUEHUS (OJIMH PsI HA HAOOP). DTO YCIOBHE BO3HUKAET,
KOoraa HEKOTOPBIE U3 3aJaHHBIX KOM6PIH3.HI/II>1 3HAYCHUN H3MepeHHﬁ HE COOTBETCTBYIOT psAgaM, BXOOAAIIUM B
CBSI3AHHBIN ITOKa3aTesIb Ha3HAYEHHUSI.

IIpeduxc ID cuenapus
V Kxax10ii TpyNIbl ClIEHAPUEB JOJDKEH OBbITh YHUKAJIbHBIN MpeuKc. DTOT NpeKC UCIOIIb3YeTCs! IS
HOCTPOCHHUS UJICHTU(PHUKATOPA, KOTOPBIH BHIBOJUTCS B BBIXO/IHBIX JIAHHBIX, CBSI3aHHBIX C KAXKIBIM
KOHKPETHBIM CLIEHapHeM I'PYIIbI ciieHapueB. VI IeHTuuKaTop 111 KOHKPETHOTO CliEHAPHs IIPe/ICTaBIIseT
n3 cebst mpeduKc, Mocjae KOTOPOro CIeAyeT 3HAK IOAYEPKUBAHNS U 3HAYEHHE KaXKIOT0 MOJISl U3MEPEHN S,
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OTIPENICTIAIONIETO KOPHEBOH psill. 3HAUCHNS N3MEPEHHIA pa3IesIftoTCs 3HAKaMy oTuepKuBanus. Kpome
YHUKaJIbHOCTH, HE CYIIIECTBYET APYTrUX OrpaHUYCHUI HA 3HAUCHHE Mpedukca.

Broipa:kenue /1719 3Ha4eHuil clieHAPHEB [1JIsi KOPHEBOr'O psijia
3HaueHUs ClieHAPUEB JJIsl TPYIIIbI CLIEHAPUEB 3a1at0TCSl BBIPAKEHUEM, KOTOPOE 3aTEM UCIOJIb3YETCs ISt
BBIYMCJIEHUS] 3HAYEHHUH KaXX10T0 KOPHEBOT'O PsiJia B rpymie. BeipakeHue MOXKHO BBECTH HEOCPEACTBEHHO
WJTM HAaXXKaB KHOIIKY KaJIbKYJIATOpPAa U CO3/IaB BEIPAXKECHUE C MOMOIIBI0 [TocTponTestst BRIpakeHMiA 3HAYCHUTT
CIIeHAPHSI.

* D10 BBIPAXKCHUC MOXET COICPKATH JIFO0BIE 3HAUYCHU, BXOAHBIC NJIM HA3HAUYCHU S, U3 CUCTCMBbI MoOJIeJIeH.

* Korpga nepuon cueHapuil pacipoCTpaHseTcs 3a CYLIECTBYIOLIUE JaHHbIE, BBIPA)XKEHUE IPUMEHSIETCS K
MPOTHO3UPYEMBIM 3HAYCHUSIM HOJICH B BHIPAKECHHUH.

° Z[JIS[ KaXXI0Ir'o KOPHEBOTO pAda B I'PYHIIC IIOJIA B BBIPAXKCHUU YKA3BIBAKOT KOPHEBLIC PSAAbI, KOTOPBIC
ObLIN ONpeCaCIJICHbI 3TUMMU ITOJIAMU, U 3HAYCHU S HSMCPCHHﬁ, ONPCACIIATOINE KOPHEBLIC PAIBI. T10 TE
BpPEMEHHBIE PsiJIbl, KOTOPBIE UCIIOJIb3YIOTCS JIJIs1 OIICHKM BbIpakeHusi. Hanpumep, eciim KOpHEBOM psif
OIIpe/IeJICH PErnOHOM PeruoH="'ceBep' u TOProBoii Mapkoii ToproBas_mapka='X', BpeMeHHBIE PsiJIbl,
HCIOJIb3YEMBIC B BBIPAXKCHUU, OIIPCACIIAOTCA TEMU KE€ CAMBIMU 3HAYCHUSAMU I/ISMCpCHI/Ifl.

HOHYCTI/IM B Ka4€CTBC NpuUMEpPaA, YTO MMOJIC KOPHEBOI'O MOKA3AaTCIIA - 3TO peKaamda, U CYHICCTBYET ABA IOJIA
H3MepeHHﬁ, Peruon U roproeas_mapkda. KpOMC 3TOro, A0yCTUM, YTO I'pYIIIIa CICHAPUEB BKJIFOYACT BCE
KOM6I/IHaHI/II/I BCEX 3HAYCHUM moJiei I/ISMCP@HI/Iﬁ. 3aTeM BbI MOXKETE 3aaThb BBIPpAXXCHUC peKnaMa*l .2 JUJIsL
HCCJICJOBaHU BJIUSAHUSA YBCJIMUCHU S pACXOA0B HA peKi1am) Ha 20% JJIA KaXXI0I'0 U3 BPpCMCHHBIX PAJ10B,
CBS3AHHBIX C IIOJIEM peKaamda.

IIpumeuanue: [ pynmsl cieHapreB TPUMEHSIOTCS TOJIBKO K MHOTOMEPHBIM JAHHBIM U CO3/IAFOTCS PU HAXKATHA
kHomKkH /lo6aBuTL rpynmy cueHapueB Ha BkJagke CrieHapu.

Onuuu

MaxkcumaJbHbIi yPOBeHb 3aTPOHYTHIX 00bEKTOB HA3HAYECHHS
3aaeT MakCIMaJIbHOE KOJIMUECTBO YPOBHEW 3aTPOHYTHIX Ha3HaueHU . KaXxaplit mocaeayromuil ypoBeHb,
BIUIOTH /10 MaKCUMAaJIbHOTO 3HAYEHUS 5, BKJIIOYAET B Ce0s1 3JIEMEHTHI HA3HAYCHU S, KOTOPbIe KOCBEHHO
6oJ1ee 3aTparuBarOTCsl KOPHEBBIM PsiIoM. B uacTHOCTH, EPBBII YPOBEHB BKJIIOUAET B ce0s1 HA3HAYEHMUS C
KOPHEBBIM PsJIOM B KaYeCTBE BXOAHBIX JAHHBIX. Y Ha3HAUYEHUN BTOPOrO YPOBHS €CTh HA3HAYEHUS IEPBOTO
YPOBH$ B Ka4eCTBE NMPSIMbIX BXOJHBIX JAHHBIX, U TaK Aajiee. Y BEJIMUEHUE 3HAUCHNs 9TOT0 apaMeTpa
HOBBIIIAET CJIOKHOCTD BBIYUACIICHUN U MOXKET IIOBJIMATH HA IPOU3BOAUTEIILHOCTD.

MakcuMaabHOe YHCI0 ABTOMATHYECKH 1eTeKTHPOBAHHBIX 00beKTOB HA3HAYEHHS
3amaeT MakCUMaJIbHOE KOJIMYECTBO 3aTPOHYTHIX HA3HAYCHHUI, KOTOPBIE aBTOMATHYECKA OOHAPYKUBAFOTCS
JUTSE KQKIOTO KOPHEBOTO PsiJia. Y BeJIMUCHUE 3HAYCHUSI 3TOTO MMapaMeTpa MOBBIIIAET CJI0KHOCTD
BBIYHCIICHUI U MOXET IMOBJIMSTh HA TPOU3BOIUTEILHOCTD.

Jluarpamma Bo3/1eiicTBUSI
BeiBomuT rpaduueckoe mpeAcTaBICHUES TPUIMHHBIX B3AUMOCBSI3Ci MEX/Ty KOPHEBBIM PSIIOM JIJIS1 KX I0TO
CLEHAPUS U PsIIOM Ha3HAYEHUs1, HA KOTOPbIX OH BimsieT. TabmMiubl 3HaUSHU CLIEHAPUS] U TPeICKa3aHHbIX
3HAYCHHH TSI 3aTPOHYTHIX Ha3HAUYCHH! BKITFOYAFOTCS KaK YaCTh BBIXOJHOTO 3JIeMeHTa. B 3To rpaduieckoe
IpeCTaBJICHAE BKIIFOUCHBI TPpaUKH MpeAcKa3aHHbIX 3HAUCHWI 3aTPOHYTHIX Ha3HaueHnH. [1pn oqmHAapHOM
IIIeJTIKE IO JIF0O0OMY Y3JIy AMATr pAMMBI BO3JCHCTBUS OTKPOETCS MOAPOOHAS TuarpaMma
MIOCIIeIOBATEILHOCTH JJIS PSI/a, CBA3AHHOTO C 3TUM y3JI0M. JIJIs KaKI0TO CieHAPHs TeHEPUPYETCS
OTJIeIbHAS TUarpamMMa BO3AeHCTBHS.

I'paduxn psgoB
[enepupyet rpaduku psiioB IpeICKa3aHHbIX 3HAUYCHUIT JJIs1 KaXK0T0 3aTPOHYTOr0 HA3HAUYCHUS B KAXKIOM
ClIEHApUM.

TabmubI IPOrHO30B U ClieHAPHEB
Tabymmp! mpecKa3aHHBIX 3HAUCHUN W 3HAUCHUH CIICHAPUEB I KaXKIOT0 ClieHapus. B aTux Tabmmmax
COZIEPXKUTCS Ta ke MHDOpMaIus, YTO U B TabImIax oOIel BU3yaIn3anui IuarpaMMBbl BO3IEHCTBHS. DTH
TaOUIBI TOIIEPKIBAIOT BCE CTAHIAPTHBIC BOSMOYKHOCTH 7151 TpeoOpa30oBaHMA M I3MEHEHNUIT TabInII.
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BxJ/1104nTh /10BepUTe/IbHBIC HHTEPBAJIbI B rpaduKku u TA0 MBI
Vka3bIBaeT, BKIIFOYAIOTCS JIM B CTOJIOYATYIO AUArpaMMy U BBIXOTHYIO TaOJUIy JOBEPUTEIbHBIE HHTEPBAJIbI
JUUIS IPeJICKa3aHuii ClieHapusl.

Illupuna noBepuTesIbHOro HHTepBaa (%)
DTOT napaMeTp yInpaBJisieT JOBEPUTEJIbHBIMI UHTEpBAJIAMU [1JIsl IpeIcka3aHuil cueHapues. Bl MoxeTe
yKa3aTh JIE000E MoJIoKHUTeIbHOE ynciio MeHbIre 100. [To ymomuanuro ucnosb3yercs 95%-Herii
JIOBEPUTEIILHBI MHTEPBAJL.
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FmaBa 14. Camoobyuaemble Mogenu yana oTeeTa

Y3en SLRM

V3en Camoobyuaemast mozaess oTkinkoB Self-Learning Response Model (SLRM) mo3BoisieT mOCTpOUTh MO/IENb,
KOTOPYIO MOHO HEMPEPLIBHO M3MEHSITh UJIU TIEPEOIIEHUBATDL IPH POCTE HAOOpA MTaHHBIX 0€3 HEOOXOIUMOCTH
HOBTOPHOT'O OOYYEHHUsI MOJIEJIM C UCHOJIb30BAHUEM BCEX AAHHBIX. DTO MOJIE3HO, HAPUMED, KOI'JIa Y BaC eCTh
HECKOJIbKO TOBAPOB U BBl XOTUTE ONPEACSINTh, KaKOil ToBap HanboJiee BEpOSTHO IPHOOPETYT MOKYNATEIIH, €CJIT UM
C/IeJIaTh CIENHUAJIbHOE NPE/JIOKEHHE. DTa MO/IeJIb II03BOJISIET IPE/ICKa3aTh, KaKHEe U3 NPe/IOKeHUH OyayT HanboJiee
MOIXO/IUTH MOKYIATEJISIM ¥ BEPOSITHOCTD MIPHHSITHS TUX IPEIJIOKCHUIA.

DTy MOJIeJIb MOXKHO CHAaYaJIa HOCTPOUTH € UCIOJIb30BaHIEM HEOOJIBIIOro Ha0opa JAaHHBIX CO CIIy4YaiHO
C/ICJIAHHBIMHU IPE/IIOKEHUSIMHI U OTKJIMKAMHM HA 3TH Ipesioxkenusi. C pocToM HaOOpa JaHHBIX MOJIEJIb MOXKET
NU3MEHSITHCS M TIOATOMY CTAHOBUTBCS O0JIee CTOCOOHOI K MpeICKa3aHNIo HanboJlee MOAXOASIINX PEIJIOKEHIN 115
MOKyHaTesel ¥ BEpOSITHOCTEH NX MPUHSATHS HA OCHOBE TAKMX BXOJHBIX IOJIEH, KaK BO3PACT, TOJI, paboTa U T0XOS.
JlocTynHbIe IpeaIoKeHNs MOXHO H3MEHSTh, TOOABIIASA WK YA UX B AUAJIOTOBOM OKHE y3J1a 0e3
HEOOXOAMMOCTH U3MEHSITh 110JIe Ha3HAYeHUs] Habopa JaHHbBIX.

[Tpu o6bequnaernu ¢ IBM SPSS Collaboration and Deployment Services MOXHO 3a/1aTh peryJisipHbIC
aBTOMATHYECKHE U3MEHEHMSI MOJIe)Ii. be3 HeoOX0AMMOCTH Y4aCTHUsl YeJI0BEKa JJIsl HAOJIFOAEHMUS MIIM KAKAX-TO
JICACTBHI 3TOT MPOLECC MPEIOCTABIIIET THOKOE U HEAOPOTOe PEIeHUE U1l OpraHU3aIdil U IPUKJIATHBIX IPOrPAMM,
KOI'/Ia MOJIb30BATEJIbCKOEC BMEIIATEILCTBO aHAJIMTHKA JTAHHBIX HEBO3MOXKHO HMJIM HEXKEIATEIIBHO.

ITpumep. PrHAHCOBAS KOMIAHMS XOUET JOCTHYb 0OJIee BHITOIHBIX Pe3yIbTAaTOB, MOAOMpPAst MPEIJIOKEeHNE, KOTOPOe
C HanOOJIbIIIeH BEPOATHOCTBIO Oy IET MPUHATO KaKIbIM KJIMEHTOM. MOXHO HCHOJIb30BAaTh CAMOOOYYAeMYIO MOJIEIb
JUISL OTIpeIeJIeHUs] XapaKTePUCTHUK KJIMEHTOB, KOTOPbIe HanO0JIee BEPOSATHO OTKJIMKHYTCS MOJIOKHUTEJIbHO, HA OCHOBE
MPeIbIIYIIUX PEKJIAMHBIX KAMIAHUNA U U3MEHSTh MOJIeJIb B TEKYILIEM BPEMEHU Ha OCHOBE CAMBIX IOCJIETHUX
OTKJIUKOB KJIIEHTOB.

Onuwuu nonen yana SLRM

Hepe;[ BBIIIOJIHCHUCM Y3JId SLRM HeO6XO£[I/IMO Ha BKJIAJIKC Ilons atoro y3J1a 3a4aTh 1 [IOJISA Ha3HAYCHU S, U I1OJIA
OTKJIMKOB HA3HAYCHU .

IToJsie Ha3Hauenusi. BeiOepuTe nojie HAa3HAYESHUS U3 CIIUCKA; HAIPIMEDP, HOMUHAJIbHOE (HaOOoP) TmoJie, coaeprKaliee
pa3JIM4HbIE TOBAPHI, KOTOPBIE BBl XOTUTE MPEIJIOKUTDH KJIUEHTAM.

Hpumeqaﬁue: V 1o HazHAYCHUS JOJDKHA OBITH CTPOKOBasd CUCTEMa XpaHCHU A, a4 HE YUCJIOBasd.

ITose oTkIIMKa HA3HA4YeHusi . BoiOepuTe moJie OTKIIMKA Ha3HAYeHUs U3 circka. Hanpumep, [Tpusito nim
OTBepruyTO.

Ilpumeuanue: DTo MOJIE TOJDKHO OBITH (Pi1aroBbIM. 3HaUYeHHUE true TSt pyrara o003HAYAET MPUHATOE MPEIJIOKEHHUE, &
3HaucHue false - oTBepruyroe.

OcrajbHbIe TOJISI B 9TOM JIMAJIOTOBOM OKHE - CTAaHAAPTHBIE U UCIIOJIb3yeMble JJIsl Bcero npoaykta IBM SPSS
Modeler. JonoyiHUTEIbHYEO MH)OPMAIIMIO CMOTPUTE B pa3[ieie |“MOI[€J'II/I]30B3HI/I€ oniuii noseit y3aa” Ha cTp. 3 l|.

Hpumeanue: Ecmm BXOJHBIC JAHHBIC BKJIFOYAKOT B cebst AUaIna3oHbl, KOTOPBIC JOJDKHBI UCIIOJIB30BATLCA KAK
KOJIMYCCTBCHHBIC (‘IPIC.HOBOﬁ I[I/IaHaSOH) BXOJHBIC ITOJIA, BbI JOJIXKHBI y6e,Z[I/ITLC$[, YTO METAaJaHHBIC BKJIFOUYAKOT B cebst
CBCJICHUSA 1 O MUHUMAJIbHOM, 1 O MAKCUMAaJIbHOM 3HAYCHUHN IJIA KaXI0Tr0 Auara3oHa.
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Onuun moneneu ysna SLRM

Nms mogemn MOXHO CreHeprupOBaTh UMS MOJIEIM ABTOMATHYECKH HA OCHOBE MOJIs Ha3HaueHMst uitu noJtst ID (;mbo
TUIA MOJIEJI B CJIy4ae, €CId HUKAKOEe U3 9THUX OJIeH He 3a/jaH0) JIM0O0 3aJaTh I0JIb30BATEIbCKOE UMSI.

WUcnoab3oBaTh Pa3a€¢/JICHHBIC TAHHBIC. Ecim OHpECaCIJICHO IT0JIE pa3aciia, oTa OINUA rapaHTUPYET, YTO OJIA
IIOCTPOCHUSA MOJCJIN 6y,E[yT HCIOJIB30BATHCA JaHHBIC TOJIBKO U3 pa3acja O6y"ICHI/IH.

IIpoxoxuTh 00yueHue cymecTByomeil Moae . [1o yMOTIaHATO IPH Ka)XI0M BBITIOJTHEHUH y3J1a MOJCIINPOBAHMIS
CO3/1aeTCs MOJIHOCTHIO HOBasi MO/eIb. Ecii BeIOpaHa 9Ta onnus, oOydeHne NpoI0JDKAeTCs ¢ TTOCIeTHe MoaesH,
YCHEITHO CO3aHHON y3JI0M. DTO JTa€T BO3MOKHOCTH CKOPPEKTHPOBATH MJIM OOHOBUTH CYIIECTBYIOIIYIO MOJIEb 03
HEOOXOAMMOCTHU 00PAIATHCS K KCXOIHBIM JIAHHBIM, YTO MOJET BBITOJIHITLCS 3HAUUTEJILHO OBICTPEE, TAK KaK B
MMOTOK BBOSITCS T0.1bKO HOBBIC UM OOHOBJICHHBIC 3anucy. VHGopMaIus o IpeablayIieil MOIeIM COXPAHSIETCS
BMECTE C Y3JIOM MOJICJIMPOBAHUSI, UYTO MMO3BOJISIET UCIOJIb30BATh 9TOT BAPUAHT, AaXe €CJIM IPeabL Ayl nugget
MO/IEJIM HeIOCTYIEH B noToke wiu [Tamutpe Moaeseit.

3navenns noss HazHavenns. [1o ymoraanmro 3amano Menoib30BaTh Bee, M 3TO O3HAYACT, UTO OYIET MOCTPOCHA
MO/IeJb, COMIepIKaIast Bce MPeIJIOKEeHN S, CBSI3aHHbIE C BRIOPAHHBIM 3HAYCHUEM TI0JI Ha3HA4YeHUs. Ecim BBI XOTHTE
CreHepUpPOBATH MO/IEJIb, COIEPXKAIITYIO TOJIBKO HEKOTOPBIE U3 MPEJIOKECHNUH TOJIsl Ha3HAUCHMS, IIIEJIKHUTE 110 3a/1aTh
1 UCTOJIL3yHTe KHONKY /{00aBuTh, I3MEHUTDb 1 Y 1aJIUTh, YTOOB! JOOABUTH WJIM UCIPABUTH UMEHA MPEJI0KEHU,
JUTSE KOTOPBIX HY)KHO IOCTPOUTH MOJIeJb. Hampumep, ecyii BbI BEIOMpaeTe MoJie Ha3HAYCHUE, B KOTOPOM
MIEPEUUCIISIFOTCS BCEe IOCTABJISIEMbIE TOBAPBI, 3TO 0JIE€ MOXKHO UCIOJIb30BATh JIs1 OrPAHUYEHUS IIpe1jlaraeMbIX
MIPOJIYKTOB TOJIbKO HECKOJIbKUMHU BBEJAECHHBIMHU 3/1€Ch.

Onenka moaesm . [Toist Ha 9TOI MaHEN HE3aBIUCUMBI OT MOJIEIIH, B KOTOPOI OHH HE BIIUSIFOT Ha CKOPHHT. BMecTo
9TOTO OHH MO3BOJISIOT BaM CO37aTh BU3YaJIbHOE MPEIACTABIICHUE, HACKOJIBKO XOPOIIIO MOJIENIb OYIeT MPeICKa3hIBATh
pe3yIbTaTHI.

Hpumeqallue: 21.]'[5[ BbIBOJIA PE3YJIbTATOB OLNEHKH B CJICIIKE MOIACIIN HY)KHO BKJIFOYUTH TAKXE NEPEKIIFOYATEITb
IToka3zaTh anaM3 Mo/ieJIu.

* BkmouuTh OLICHKY MOJ€JIH . Bximrounte aTOT TNICPEKIIOYATEIIb IJI CO3TaHU A Fpa(bI/IKOB, ITOKAa3bIBAOIIIUX
IPEACKA3aHHYIO TOYHOCTh MOICJIN IJIA KaXXI0I' 0 BBI6paHHOFO IPEAJIOKCHUA.

* 3aaarb Ha4YAIbHOE 3HAYeHHe panjaoMu3ammu [1pu olleHKe TOYHOCTH MOJIEJIM HA OCHOBAHUM CITy4aifHOM NPOILIEHTHOM
JTOJIA 3Ta OIIIHS TI03BOJISIET HOBTOPUTH TE K€ PE3yIbTATHI B IPYTOM CeaHce. 3aJ1aB HauaIbHOE 3HAUCHNE,
HCIIOJTb3YeMOE TEHEPATOPOM CIIYUalHBIX YHCE, MOKHO TapAaHTHPOBATH HA3HAUCHIE OJTHUX M TeX K€ 3amuceil mpu
Ka)X7IOM BBI30BE y3J1a. BBennTe Hy)KHOE HavaJIbHOE 3HAUCHHE TeHEpaTOpa IICeBIOCTyYaitHbIX uncest. Ecmi aTa
onnus He BEIOpaHa, Ipu KaXXI0M BBI30BE y3J1a OyIeT TeHepupOBaThCS OTIMYAIOIIAsICS BEIOOPKA.

* Pa3smep BbIOOpKH MO/Ie/IMPOBAHUS . 32l TE€ KOJIMYECTBO 3aKCei 1151 UCIIOJIb30BAHNUS B BLIOOPKE MPU OLIEHKE
mojenu. [To ymouanuto ucnosbizyercs 3uavenue 100.

* Yucio nTepaum”l. DTa onIus Mo3BOJISIET OCTAHOBUTH TIOCTPOCHUC OLICHKU MOJCJIM NOCJIC JOCTUXKCHU S 3aJAHHOT'O
quciia I/ITCpaL[I/IfI. 3aaiiTe MakCUMaJIbHOE KOJIMYECTBO I/ITepaHI/Iﬁ; 3HAYCHUEC O YMOJIYaAHUIO PABHO 20.

Ipumeuanue: VimeliTe B BUTy, 4TO OOJIBIINE pa3Mepbl BBIOOPKH X MHOTOYHCIIEHHOCTb UTEPAIMI YBEIMIAT BPEeMS
HOCTPOECHUS MOJIEJIN.

Iloka3atsb OLICHKY MOJEeJIN . BLIGCpI/ITe 9Ty OIIIHUIO, YTOOBI BEIBECTHU rpa(bnqecxoe IpeaCTaBJICHUC PE3YJILTATOB B
CJICIIKEC MOACJIN.

Onuuu napameTpos y3na SLRM

Onuy mapaMeTpoB y3J1a CIIYXKAT ISl TOYHOM HACTPOMKH MpoIiecca MOCTPOEHUST MOIETIEH.

MaxkcnMasibHOe YHCJI0 NpeACcKa3aHuii Ha 3amuch DTa ONIHUS MO3BOJISIET OIPAHUYUTH KOJIMYECTBO MPEICKaA3aHNH,
CJIeTTAHHBIX ISl KX 10 3amucy B Habope JaHHBIX. 3HAUYEHUE IO YMOJTYAHUIO - 3.

HaHpI/IMCp, Y BaC MOXET OBITH IIECTh HpC,Z[.]'IO)KeHI/Iﬁ (TaKI/IX Kak C6eperareanbH71 CUCT, 3aKjiad, ap€H/Ja MallluHBbI,
IICHCUA, KpeAUTHAA KapTa U CTanOBKa), HO BBI XOTE€JIH ObI Y3HATh, KaKHC ABA U3 HUX HAUJTYUIIUC IJIA

320 Vi mozesposanust IBM SPSS Modeler 17



pPEKOMEHIalliy; B 3TOM CJIyYae B JAaHHOM IOJIe HAI0 3a1aTh 3Ha4YeHe 2. Koraa BeI OCTpOUTE MOJIEIb U
OPHUCOEINHNTE ee K TaOJuIle, B Hell OyayT IOKa3aHbl IBa CTOJIONA NpeAcKa3aHuil (1 CBSI3aHHBIN MOKa3aTel b
JIOCTOBEPHOCTH JIJIsl BEPOSITHOCTH IPUHIMAEMOTO MPEIJIOKEHUST) Ha KaXIyIo 3amuch. [Ipeackasanus MOXHO
c/ie1aTh IS JIFIOOOTO U3 IIECTH BO3ZMOXKHBIX MPEIAJI0KEHHIA.

VpoBenb pangomusanuu JJist Ipe1I0TBpaIlieHUs JTFOObIX CMEIIEHUH, HATIPUMED, JIJIs1 HEOOIbIIUX UJTH HEMOJIHBIX
HAOOPOB JIAHHBIX, U JIJI OJJAHAKOBOTO PACCMOTPEHHUS BCEX MOTEHIMAIbHBIX IPEIJIONKEHHI, MOKHO T00aBUTH
YPOBEHb PAHOMH3AIMHU K BEIOOPY MPEIOKEHUN U K BEPOSITHOCTH MX BKJIFOYEHHSI B YUCIIO PEKOMEH/TyEMBIX
peioxeHnit. PanaoMu3anus npeacTaBisieTest Kak MpOLEHTHAS T0JIsl, BEIPAXKEHHAS JIeCITUYHBIM 3HadeHueM ot 0,0
(et pangomuzanun) 10 1,0 (MOJHOCTHIO CITy4aitHbINA BEIOOD). 3HaUeHHE IO yMOoJT9aHuio - 0,0.

3agath 3aTpaBKy reHepaTopa nceBaocay4ainbIx yncest [Ipu 1o6aBIeHUN YPOBHS paHIOMU3AINY K BEIOOPY
MIPEIJIOKEHUS 9Ta OMNIUS O3BOJISIET BaM AyOJIMPOBAaTh Te )K€ pe3ysIbTaThl B IPYTOM CeaHce. 3aaB HauaJIbHOe
3HAYEHUE, UCIOJIL3YEMOE F€HEPATOPOM CITYUANHBIX YMCEI, MOXKHO FapaHTUPOBATH HA3HAUEHHUE OJHUX U TeX XKe
3amuceil Mpu KakJ10M BbI30Be y3Jia. BBeauTe Hy)kHOE HaUaIbHOE 3HAYEHUE FeHepaTopa MCeBAOCTYYaHHBIX YHUCET.
Ecnwm aTa onmus He BRIOpaHa, P KAXKIOM 3aITyCKe y3J1a OyIeT TeHeprpOoBaThCs Ipyras BEIOOPKA.

IIpumevanune: [Tpu ncrnosb3oBaHny onuuy 3aJaTh HA4Ya/IbHOE 3HAYEHHE TeHepaTopa NceBI0CTyaiHbIX YHCesT 1T
3anucel, YNTaeMbIX U3 0a3bl JAHHBIX, IPEIBAPUTEIILHO MOXET MOTpedoBaThCs y3ea COPTUPOBKA AJI TOATOTOBKH
BBIOOPKH, YTOOBI OOECTICUYNTH OTMHAKOBBIM Pe3yJIbTAT MPHU KaX/I0M BBIIOJHEHUH y3J1a. DTO CBA3AHO C TEM, YTO
HavaJIbHOE 3Ha4YeHHe reHepaTopa MCeBAOCTyYallHbIX YMCesT 3aBUCUT OT MOPsAKA 3anuceil, KOTOPhIi He 0053aTeJIbHO
OCTaeTCsl HOCTOSIHHBIM B PEeJISIIMOHHON 6a3e JaHHBIX.

IMopsimok copTupoBKHN BriOeprTe MOPSI0K, B KOTOPOM HPEIJIOKECHUS OYAYT IMOKa3bIBATHCS B CO3AaBAEMON MOICIIH:

* Ilo yobIBanuio Mo/iesib NEpBBIMU BBIBOIUT MPEAJIOKEHUS C MAKCHMAJIBHOM OIEHKOH. DTO NMPeIIOXKEHHS, Y
KOTOPBIX MaKCHMaJIbHASI BEPOSITHOCTD, YTO OHU OYAYT MPUHSTHIL.

* Ilo Bo3pacTannio MoiesTb IepBBIMA BBIBOANT MPEIJIOKEHNS C MUHAMAJIFHON OIEHKO. DTO MPEIJIOKEeHNUS, ¥
KOTOPBIX MaKCUMaJIbHASl BEPOSITHOCTb OTKJIOHEeHUs. Hanmpumep, 3TO MOXKET ObITh OJIE3HO NP MPUHSTHH
penieHusl, KaKuX KJIMEHTOB yAAJIUTh U3 MAPKETUHI OBOW KaMITAHUU JJI51 KOHKPETHOTO MPEIJIOKEHHMSI.

Hpe)lﬂO‘lTel—ll/lﬂ JJId noJiel Ha3HAYEHUS HpI/I NOCTPOCHUU MOJECJIN MOT'YT OBITH HEKOTOPLIC 0COOEHHOCTH JaHHBbIX,
KOTOPBIC BbI XOTCJIN OBl aKTUBHO OpoABUTAaTb UJIA YAAJIUTH. HaanMep, IIpyu NOCTPOCHUU MOICJIN, BbI6I/Ipa}OHIeI71
JIyqmee (I)I/IHaHCOBOC MMPECAJIOXCHUE IJI MPOABUKCHUSA KJIIUCHTY, Y BAC MOXCT OBITH JKeJIaHUE 00ECICUUTE BKJIFOYEHHE
XOTSI OBI OJHOT'O KOHKPETHOI'O ITPEAJIOXKCHUSA OJI KaXIO0I'0O KJIMCHTA HE3aBUCUMO OT TOI'O, HACKOJIBKO XOPOIIO OHO
OICHUBACTCS AJId OTOI'O KJIMCHTA.

J17151 BKUTIOUEHUS! TPEJIOKEHNS] HA 9TON NAHEJIM U U3MEHEHHU S €r0 IPEANOYTEHNIH HaKMuUTE KHONKY /100aBHTD,
BBEJIUTE HAa3BaHUE NpesIokeHus (Hanpumep, CoeperaTebHbIN cueT i 3akian) u HaxmuTe kHonky OK.

* 3pavenue ByHGT IIOKAa3daHO Ha3BaHUC MMPCAJIOKCHUSA, KOTOPOEC BbI ,[[O6aBI/IJII/I.

* Ilpeamourenne YkaxuTe ypoBeHb MPEANOUYTEHUS], TPUMEHIEMbIN K pe/isiokeHuto. [Ipeanourenue
MIPEJICTABIIACTCS KaK IPOICHTHASI TOJIs, BRIpaXKeHHas AecATUYHBIM 3HaueHneM oT 0,0 (Het mpeamourenus) mo 1,0
(HamboJiee MPeAIOYTUTEIHHO). 3HAYCHUE IO yModaHuFo - 0,0.

* Bceraa Briouarbh BrirounTte 3TOT TMEPEKIIrOIaTeIIb, YTOOBI KOHKPETHOC IMPEAJIOKECHUE BCCI Ia BKJIFOYAJIOCH B
IpeaCKa3aHue.

Ilpumeuanne: Ecim ns [peanourenns 3anano 3uauenue 0,0, mapamerp Beerjia BR/IH4YaTh UTHOPUPYETCSI.
ITpuauMAaTh BO BHHMAHHE HAIe;KHOCTbh MO/IeJH XOPOIIO CTPYKTYPHPOBAHHAS MO/IEN b ¢ O00raThIMU TaHHBIMU,
KOTOpas TOHKO NMOACTPOCHA Yepe3 HeCKOJIbKO MOBTOPHBIX TeHEepanuii, Bceraa AacT 0ojiee TOYHBIE pe3yIbTaThl PH

CpPaBHEHMH C HOBOW MOJIENIbIO, HCIOJIB3YIOIEH MaJIo JAHHBIX. BKITIOUNTE 3TOT NEPEKITFOYaTEeIIh, YTOOBI
UCIIOJIH30BATh MPEUMYIIIECTBA MOBBIICHHOM HAJISKHOCTH O0JIee 3pesIoi MOIeIH.
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Cnenkun moaeneun SLRM

HpumeuaHue: Ecnm BBI 3a1aeTe HA BKJIAIKE OHHI/II/I MOJCIN o6e OInuu, u BxirounTsb OICHKY MoJeJ/Id, 1 BoiBecTn
AHAJIN3 MOJ1eJId, PC3YJIbTATHI ITOKA3bIBAOTCA TOJIBKO Ha 3TOU BKJIAJIKE.

ITpu 3amycke noToka, cofaepxatiero moaeiab SLRM, y3es oleHrBaeT TOYHOCTh NpeICcKa3aHuil I Kaxka0ro
3HA4YEHMS IOJIS1 Ha3HAaYeHUs! (IIPEJIOKEHHST) M BAXKHOCTD KaXX/10T0 MCIIOJIb3yeMOTO IIPEIUKTOPA.

Ilpumeuanue: Ecim Ha y3J71e MOJIEIMPOBAHUS Ha BKJIagke Moess BeIopaHo [Ipoo/nkuTh 00y4eHne cyimecTBYIomei
Mo/1eJH, THPOPMAIS Ha CIIETTKe MOJIEII OOHOBIISIETCS KaXABIH pa3, KOTJa MOJIeJIb TeHEPUPYETCS 3aHOBO.

Just noctpoenust Mozedieit ¢ nomoinbio IBM SPSS Modeler 12.0 nim HoBee Bkiaaka Mo/iesib clierka MoJiesm
JIeJIMTCS Ha JBa CTOJIONA:

JleBblii cTOI0EII.

* Ilpencrasienne. Kornma y Bac ecTb HECKOJIBKO MPEJIOKEHIHA, BEIOEPUTE TO U3 HUX, JJI51 KOTOPOTO BBl XOTHUTE
BbIBECTU PE3YJILTATHI.

* XapaKTepHCTHKH MOJE.H . 3/1eCh IIOKA3BIBACTCS OIICHEHHAS! TOYHOCTh MOJIENIHN IS KAKIOTO IIPEIIOKEHUS.
Habop TecToB renepupyeTcs yepe3 MMATAIINFO.

IIpaBblii cTo.16en.
* IlIpencraBiaenne. Boioepute, kakue moApOOHOCTH HYXHO BbIBecTH, CBS3b € OTBETOM I BakHOCTDH epeMeHHOi.
e CBf3b € OTBETOM . BEIBOIUT CBSI3b (KOPPEIISINIO) KaXKIOTO MPEAUKTOPA C IEPEMEHHON Ha3HAYCHUSI.

* BaxnocTs npeaukTopa . O603HaYAET OTHOCUTEILHYIO BAXXHOCTD Ka)K0TO MPEANKTOPA MPH OIEHKE MOJICIIH.
OObIYHO BaM NOTPeOyeTCsl HAMPABUTD YCUJIUS IO MOJIEJIMPOBAHUIO HA pACCMOTPEHNE HANO0JIee BaXKHBIX
IPEeIUKTOPOB, OTOPACHIBAS UM UTHOPUPYS CaMble HE BaXKHbIE. DTy AUATPAMMY MOKHO UHTEPIPETUPOBATH
TaKuM ke 00pa3om, Kak I IPYrux Mojiesieit, KOTOpbIe BEIBOJSAT BAXHOCTh MPEAUKTOPOB, XOTs B ciryuae SLRM
rpaduk reHepupyeTcs Yepe3 UMHUTAIHEO 1m0 aaroputMmy SLRM. DTo neaetcst mooYepeTHbIM YAaJICHUEM KaXI0T0
MpeIUKTOpa U3 MOJICNIN M U3YYCHHUEM, KaK 3TO BO3ACUCTBYET HA TOYHOCTb MOJIE/H. JlOMOTHATEIILHYIO
HH(POPMAIIIO CMOTpHTE B pas/eie [‘BakHocTh npeankTopa” Ha crp. 43|

MapameTpbl moaenu SLRM

Ha Bxnaake [Tapamerps! cienka Moe SLRM 3amaroTcst onmmu m3MEeHeHNs HOCTPOeHHOM Motem. Hanpuwmep,
MO>HO UCTIOJIb30BaTh y3eJ Moaeaun SLRM a1t mocTpoeHns HECKOJIbKUX PA3JINYHBIX MOJIEJICH IPU OJTHUX U TeX Ke
JIAHHBIX U TapaMeTpax, a 3aTeM UCIOJIb30BaTh 3Ty BKJIAJKY B KaXKI0H MOJIEIN, YTOOBI TOCMOTPETh, KaK MOBJIUSET
Ha pe3yJIbTaThl HeOOJIbIIOE U3MEHEHNE NaPAMETPOB.

HpnMeanne: Ora BKJIaAKa JOCTYIIHA TOJIBKO IIOCJIE ,Z[OGaBJ'ISHI/IH CJICTIKAa MOJICJIN B IIOTOK.

MaxkcumaJjibHoe YiCJI0 NPeICKA3aHMi HA 3amich DTa OMIIUs TO3BOJISIET OTPAHUYUTH KOJIMYECTBO MPeICKa3aHHIA,
CIIeTTAHHBIX JUTS KaX 01 3amicy B HaObOope JaHHBIX. 3HAUEHUE IO YMOJTYAHUIO - 3.

Hampumep, y Bac MOXET OBITh IIECTh MPEIJIOKEHUH (TaKuX Kak cOeperaTebHbIN CUeT, 3aKJIa I, apeH a MaIlIHbI,
NEHCUsI, KPEeJUTHAS KAapTa U CTPAXOBKA), HO BBl XOTEJIM Obl Y3HATD, KAKUE JIBA U3 HUX HAUJTYUIIINE IS
peKOMEHIalliy; B 3TOM CJIydae B JAaHHOM IOJIe Hal0 3a1aTh 3HavyeHue 2. Koraa Bel OCTpoOUTE MOJIENb U
MPUCOCINHNUTE ¢€ K TaOJINIe, B Heil OYIyT MOKa3aHbI IBa CTOJIONA MIpeIcKa3aHmil (M CBS3aHHBII TOKa3aTe b
JIOCTOBEPHOCTH ISl BEPOSITHOCTH IPUHIMAEMOT O MIPE/IJIOKEHHS) Ha KaKIyro 3amuch. [Ipeackazanust MOXKHO
CHENATH JIJTS JITFOOOTO U3 IIECTH BO3MOXKHBIX IPEII0KCHUI.

VpoBenb pangoMu3anun [{Jis npe10TBpaIeHNs JIFOOBIX CMELeHHH, HapuMep, U HeOOJIbIIHX HJIH HEIOJIHBIX
HaOOPOB JAHHBIX, U JIJIS1 OJMHAKOBOTO PACCMOTPEHUS BCEX MOTEHINAIILHBIX MPEJIOKEHUH, MOXKHO 100aBUTh
YPOBEHb PAHIOMH3AIMHU K BHIOOPY NMPEJIOKEHUN U K BEPOSITHOCTH MX BKJIFOYEHUSI B YUCJIO PEKOMEH/1yeMBbIX
npeaioxeHnit. PanaoMusanus npeacTaBisieTcst Kak MpOLEeHTHAs T10JIsl, BRIpaXKEHHAs JIeCs THYHBIM 3HaueHueM ot 0,0
(uet pangommzanuu) A0 1,0 (MOJHOCTEIO CiTy4yaiHbIi BHIOOD). 3HAUEHNE 110 yMoJrdanuro - 0,0.
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3aaTh 3aTpaBKy reHepaTopa nceBA0Cay4aiiHpIx unces [Tpu 1o6aBiieHn YpOBHSI PAHOMU3AIMU K BHIOOPY
IPE/ITIOKEHUSI 3TA OMIIMS MO3BOJIACT BaM JyOIMPOBATE TE JKe Pe3yIbTATHI B APYTOM CeaHce. 3a71aB HauaIbHOE
3HAaYeHHE, UCII0JIb3YEMOE TEHEPATOPOM CIIyYaHbIX YHUCE]T, MOXKHO FapaHTUPOBAThH HA3HAYEHHUE OTHUX U TEX JKE
3amuceil Mpu KaKI0M BBI30BE y3J1a. BBenTe HY)KHOE HaYalIbHOE 3HAUCHHE FEHEPATOPA MCEBIOCTyYalHbIX YHUCET.
Eciu sTa omnmus He BRIOpaHa, MPH KaX/I0M 3aIyCcKe y3Jia OyIeT reHepupOBaThCs APyrast BBIOOPKA.

IMpnmeuanue: [1pu ncrosp30BaHuy omiyy 3a1aTh HAYAIbHOE 3HAYEHHE FeHEePATOPA MCEeBI0CTYIANHBIX YHCET [T
3ammceif, YNTaeMbIX U3 0a3bl TaHHBIX, IPEABAPUTEIIFHO MOXET NOTpeboBaThes y3esr COpTUPOBKA IS TOATOTOBKA
BBIOOPKH, YTOOBI 00ECTICYNTH OMHAKOBEIH Pe3yJIbTAT P KaXKIOM BBITIOJHEHUH y3J1a. DTO CBSA3AHO C TEM, UTO
HavaJIbHOE 3HAYCHHE TeHepaTOpa ICeBAOCTYYARHBIX YHCENI 3aBUCUAT OT MOPSIKA 3alnCel, KOTOPBI He 0053aTEIHHO
OCTaeTCs MOCTOSHHBIM B PEJISIIMOHHON 0a3e TaHHBIX.

ITopsinok coprupoBkn Beibepute Nopsaok, B KOTOPOM HpeAsIokKeHus OyAyT MOKa3bIBaThCs B CO3JaBaeMOi MOJEIIN:

* Ilo yobiBanuio Mo/iestb IEpBEIMA BBIBOIUT MPEAJIOKECHUS C MAKCIMAJIBHOM OIEHKOH. DTO NMPEIIIOKEHHS, Y
KOTOPBIX MaKCUMAaJIbHASI BEPOSTHOCTD, YTO OHU OYIyT MPUHSTHI.

* Ilo BO3paCTAaHHIO MO,E[GJ'IB NEPBBIMU BBIBOAUT MPEIAIJIOKCHUS C MMHUAMAJILHON OIIEHKOM. oT10 MNPpCaJIOXKCHUA, Y
KOTOPBIX MakKCUMaJIbHasi BEPOATHOCTL OTKJIOHCHUS. HaHpI/IMep, 3TO MOXKET OBITh HOJIE3HO IIpU IPUHATUA
PEeUICHUSA, KAKUX KJIMCHTOB yIaJIUTh U3 MapKeTHHFOBOﬁ KaMITaHUU JJI1 KOHKPETHOT O NPEAJIOKEHM .

IIpeanovrenns 1/ noJiell Ha3Havenns [1pyu mocTpoeHNN MOIEII MOTYT OBITH HEKOTOPBIE OCOOEHHOCTHU TAHHBIX,
KOTOpPBIE BBl XOTEJIM ObI aKTUBHO IPOJBUTATH WM yIAJUTh. Hanpumep, npu nocTpoeHn: MO/JIeNH, BIOparolei
Jiyudniee (PMHAHCOBOE MPEJIOKEHUE JJIs IPOABUKEHHS KIIMEHTY, Y BAC MOXET OBITh JKeJIaHUE OOECIeUNTh BKIFOUCHUE
XOTs1 ObI OJTHOTO KOHKPETHOTO MPEAJIOKEHNS 1JI KaKJ0r0 KJIMEeHTa He3aBUCUMO OT TOT0, HACKOJIBKO XOPOILIO OHO
OIIEHMBAETCS JIJISl 9TOTO KJIMECHTA.

J171s1 BKJTFOUEHUSI [TPE/JIOKEHU ST HA STOU MAHEJIM U M3MEHEHHU S €r0 IPEINOYTeHHN HAKMUTE KHONKY /06aBHTD,
BBEIMTE HAa3BaHME Npe/JiokeHus (Hanpumep, CoeperaTesbHBIN cueT mim 3akian) u HaxMmuTe kHonky OK.

* 3pavyenue By)_'[CT IIOKa3aHO Ha3BaHUC MPCAJIOKECHUSA, KOTOPOEC Bbl [[O6aBI/IJ'[I/I.

e Ilpeanourenne YkaxuTe ypoBeHb IPEANOYTEHUS], IPUMEHSIEMBII K IIpe/lJIoKeHUI0. [Ipeanourenue
IIPEICTABJIAETCS KaK MPOIEHTHAsI OIS, BhIpaXkeHHas AecATUYHbIM 3HaueHneM ot 0,0 (Het mpeanourenus) ao 1,0
(HanboJiee MpeIIOYTUTENILHO). 3HAYCHHE O yMoJryaHuto - 0,0.

* Bceraa Bkiouath Bxirounte 3TOT TNIEPCKIIOYaTCIIb, YTOOBI KOHKPETHOC IMPEIJIOKCHUE BCET /Ia BKIIFOYAJIOCH B
IpeaCKa3aHue.

IMpumeuanue: Ecom muis [peanourenus 3agano 3uavenue 0,0, napametp Beerga BKIIOYaTh UTHOPUPYETCSL.

ITpuaUMATHL BO BHHMAHHE HAIE;KHOCTH MOJIe/H XOPOIIO CTPYKTYPHPOBAHHAS MOIEJIb C O0OraThIMHU TaHHBIMU,
KOTOpasi TOHKO MOACTPOCHA Yepe3 HeCKOJIbKO MOBTOPHBIX TeHepaluii, Bceraa AacT 0ojiee TOYHBIE pe3yIbTaThl IPH
CpaBHEHUH C HOBOW MOJIENIBbIO, HCIOJIB3YIOIIEH MaJlo TAaHHBIX. BKITIOUNTE 3TOT MepeKITFOYaTE b, YTOOBI
WCIIOJTb30BATh MPENMYIIECTBA MOBBIIICHHON HAIEKHOCTH 00JIee 3peJIoif MOIeIH.

I'enepupoBath SQL nu1st 310i Moaen Korga ncnosb3yroTes JaHHbIE, XpaHsIyecs B 0a3e maHublX, Koa SQL MoxHO
nepenaBaTh oOpaTHO B 6a3y JAHHBIX JJIS1 BBINOJHEHUS], YTO OOECIEeUNBAET BHICOKYIO MPOU3BOAUTEILHOCT MHOTUX
onepauui.

BriOepute o1HY U3 CIICIYIOIINX OMIUI 1T YKa3aHUsl, KaK BEIIOJHsCTCS TeHepupoBanue SQL.

* Ilo ymom4anuio: BeIno/HATH OLEHKY NPH NOMOILIHM a/1anTepa CKOPHATA cepBepa, ecJi OH YCTAHOBJIEH; B IPOTHBHOM
cJyuae - B mpouecce. [1pu coequnenuu ¢ 6a30if JaHHBIX ¢ YCTAaHOBJIEHHBIM a/1allTEPOM CKOpHUHTa resepupyet SQL
IIPY TIOMOIIY 3TOTO a/IaNTepa ¥ CBI3aHHBIX (QYHKINIL, 3a/JaHHBIX mosb3oBaTesieM (user defined functions - UDF), n
OIICHMBAET Ballly MOJEJIb B 0a3e JaHHbIX. Korna agantep ckopuHra HeIOCTYIICH, 3Ta OIIMSI BBIOJIHSET BHIOOPKY
BalllMX JTaHHBIX M3 0a3bl MAHHBIX Ha3aJ U ux ckopuHr B SPSS Modeler.

* Cxopunr BHe 6a3b1 JaHHBIX Ecyii BeIOpaHa 3Ta OMINS, BBINOJHSAETCS BHIOOPKA BAIIMX JAHHBIX U3 0a3bl JaHHBIX
Hazaj u ux ckopusr B SPSS Modeler.
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naBa 15. Moaenu metoaa onopHbIX BEKTOPOB

O momenu SVM

MexaHu3M onOpHBIX BekTOopoB (Support Vector Machine, SVM) - 310 yno0HEI# criocod Kiraccupukanum u
perpeccun, MAaKCUMHU3UPYIOIINI TOYHOCTH MpeICKa3aHnii Moiesn 06e3 Ype3MepHO TIOITOHKU JaHHBIX 00OyueHus. B
qacTHOCTH, SVM NOAXOMUT TS aHATIM3a TAHHBIX C OUY€Hb OOJIBIIMM YUCIIOM MPEIUKTOPHBIX MOJIel (Hampumep,
6oJ1ee THICSYN).

SVM npumensieTcst BO MHOTMX AUCUUIIMHAX, B TOM YKCJIE IPU YIPABJIEHUU B3AaUMOCBS3SIMHU C KJIMEHTaMHU (customer
relationship management, CRM), mpu pacrno3HaBaHWH JIMI U B IPYTHUX 3a1a4aX paclo3HABaHUS 00pa3oB, B
O6monHpOpPMATHKE, 1T U3BJICUCHUN COACPKAHUS TP aHAIIN3E TEKCTOB, IJIs1 OOHAPYKEHUS HECAHKIIMOHNPOBAHHOT O
MIPOHUKHOBEHUS, B IPEICKA3aHUH CTPYKTYPHI OCIIKOB 1 JJIS1 PACIIO3HABAHUS T'OJIOCA W PEUM.

Kak paboTtaet SVM

SVM paboTtaeT, oToOpakasi JTaHHBIE B MHOTOMEPHOE IPOCTPAHCTBO MPU3HAKOB, TAK YTO TOYKHU TAHHBIX MOKHO
KaTeropu30BaTh, aXe €CJIM 3TU JaHHbIE IPYTUM CIOCOOOM JIMHEIHO He pasnessitorcs. Korna oGHapyxuBaeTcs
pa3JesuTeNb MeX/y KaTeTOPUIMU, JaHHbIE IPeoOPa3yIoTCs TAKUM 00Pa30M, YTO Pa3AeUTelb MOXHO ObLIO
n300Pa3UTh KaK rUNepIIocCKOCTh. [1ocie 3Toro XapakTeprucTUKY HOBBIX JIaHHBIX MOXKHO UCIOJIb30BATH JIJIS
IIpeICKa3aHMs TPYNIIBI, K KOTOPOH TOJDKHA MIPUHAIISKATh HOBASI 3aIUCh.

PaCCMOTpI/IM, Hanpumep, CHCHyIOH_[I/IfI PUCYHOK, HA KOTOPOM TOYKHU JAHHBIX NOIIAJAOT B ABC PA3HBIC KATCTOPHUHU.
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PucyHox 60. UcxoaHbiit Habop AaHHbIX

DT ABE KATETOPUH MOKHO Pa3eIMTh OJHOW KPUBOIA, KaK IOKa3aHO HA CJIEAYIOIIEM PHCYHKE.

PucyHok 61. [JaHHsie ¢ 106aBAeHHbIM pasaeniTenem

ITocre npeo6pa3OBaHI/m rpanydny Mexay ABYMs KaTETOPUAMU MOXKHO ONPEACIUTE T'MIEPIIJIOCKOCTBIO, KaK
IIOKa3aHO Ha CJICAYIOLIEM PUCYHKE.
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PucyHok 62. [peobpaszoBaHHbIE AaHHbIE

MartemaTtuueckas GyHKIHS, UCTIOJIb3yeMas IS MpeoOpa3oBaHus, M3BECTHA Kak GyHKIms sapa. SVM B IBM SPSS
Modeler nogepxuBaeT CeAYIOIINE TUITBI (DYHKIUI siapa:

o JIuHeWHbBIN
e [loymHOM.
* Pannanpnas 6asucHas ¢pynkuus (RBF)

e Curmoun

JIuneitnas GyHKIMS apa peKOMEH/1yeTCsl, KOrqa MPOBOAUTCS HEMOCPEICTBEHHOE JIMHEITHOE pa3/ieJieHue JaHHBIX. B
JIPYTHX CIIyYasix Hy>)KHO UCIOJIb30BATh KaKyo-TO U3 APYTux GYHKIWA. BaM moTpedyeTcs SKCIepuMEeHTHPOBATE C
Ppa3sHBIMH (QYHKIUSMHE, YTOOBI B K&KOM CJIydae HOJIyYUTh JIyUIIYIO MO/JIeNb, TaK Kak KaX/aas U3 HUX UCTIOJIb3YeT
Ppa3JIMYHbIC APTYMEHTHI U apaMeTpPhl.

HacTpoinka moaenu SVM

Kpome paznesnsrorieil TMHUM MEXAY KaTErOPUSIMH, MOAeITb Kilaccupukanun SVM HaXoIUT TakKe TpaHIYHBIC
JIMHWH, ONIPEIeIISIONINe TPOCTPAHCTBO MEXAY IBYMSI KATETOPHSIMHU.

PucyHok 63. [JaHHble, noyYeHHbIe C MOMOLYbIO NPeABapUTEIbHON MOAETN

Touxkn JAaHHBIX, JIC)KAIIUE HA I'PaHUIaX, U3BECTHBI TAKXC KaK BEKTOPA MOAACPKKH.

UeM mupe rpaHulia MeXy IBYMs KATETOPUSMHE, TeM JIy4llle MOJIEIb MOKaXeT ceOs MpU MpeICKa3aHuu KaTerOpun
JUTSI HOBBIX 3amuceil. B mpeapiiyieM npumMmepe rpanniia He OYeHb IMHUPOKAsl, U O MOJIEJIM TOBOPSIT, UTO OHA
nepeody4eHa. UToObl paclIMpUTh IPAHUILY, MOXKHO COTJIACUTHCS C HEOOJIBIION OIIMOKON B KJIacCH(DUKAIINT; TIPUMEP
9TOTO MOKA3aH Ha CJICAYIOIIEM PHUCYHKE.
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PucyHok 64. [laHHbie, Mo/1y4eHHbIe C MOMOLLBIO YITyHLUEHHOW MOAEN

B HEKOTOPBIX CIIyYasix JMHEHHOE pa3/iesicHue 6oJiee CI0KHOE; IPUMEpP 3TOr0 MOKAa3aH Ha CJICAYIOIIEM PHCYHKE.
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PucyHok 65. lNpobnema nuHeidHoro pasaeneHus

B aHaI0rMYHBIX CiIydasix 1ejb - HAWTH ONTUMAJIbHBIN OaJlaHC MEX/1y IIUPOKON I'paHUIIel U KOJIMYECTBOM
HENPABWILHO KJIACCU(PUIUPOBAHHBIX TOUCK TaHHBIX. Y (DYHKIUU sIIPA €CTh HApaMeTp peryasipu3amin (Ha3bIBaeMbIit
C), KOTOPBIii yIIpaBIIIeT COOTHOIICHIEM MEXIy STUMH ABYMS 3HAUCHUSIMHU. BO3MOXHO, BaM MOTpedyeTCs
9KCIIEPIMEHTHPOBATH C PA3HBIMHU 3HAUCHISIMHU 3TOTO U APYTUX MapaMeTPOB SIpa, YTOOBI HANTH HAMITYUIITYIO
MO/IeJTb.

Y3en SVM

V3en SVM 1103B0JIS€T HCHOJIb30BATh MEXaHU3M OMOPHBIX BEKTOPOB I KJIacCH(pUKanuu JaHHBIX. B 4acTHOCTH,
SVM noJie3eH 11 HCHOJIb30BAHUS C HIMPOKUMHU HAOOpaMH TaHHBIX, TO €CTh C TAKUMH, Y KOTOPBIX MHOTO
MIPEIUKTOPHBIX MOJIeH. Bbl MOXeTe HCIIOIb30BaTh MapaMeTPhI 10 YMOJIYAHUIO HA y3JIe, YTOOBl OTHOCUTEILHO
OBICTPO CO31aTh 0a30BYIO MOEJIb, MJIM IPUMEHUTH NAapAMETPbI 3KCHePTa JJIs SKCIEPUMEHTHUPOBAHUS C
pa3audHBIMU TUNIAMH MoJiesin SVM.

Kor/:[a MOJECJIb IIOCTPOCHA, BbI MOXKCTC!
° HpOCManI/IBaTL CJIEIIOK MOJIEJIU J1J1s1 BBIBOJA OTHOCUTEILHOM Ba*KHOCTH BXOJHBIX MOJICH 115 MMOCTPOCHUU
MOJCJIA.

° HpI/ICOCI[I/IHI/ITC K CJICTIKY MOJICJIN Y3€JI Ta6J'[I/ILUJI JJIA TPOCMOTpPaA BbIBOJa MOIECJIIN.

HpnMep. B MeaunuHCKuX ucciie10BaHUSIX MMOJIYUCH Ha6op JaHHBIX, COACPKAIIUX XaPAKTCPUCTUKU MHOT'UX o6pa3u0B
YCJIOBCUYCCKUX KJICTOK OT IMAalMUCHTOB, JAJI1 KOTOPLIX MPEAIIOJIaracTCsad puCK pa3BUTUS paKa. Amnanms HUCXOOHBIX
JaHHBIX ITOKa3aJi, YTO AJId 3A0POBBIX U 3JIOKAYCCTBCHHBIX KJICTOK MHOI'MC XapaKTCPUCTUKU CYIIIECCTBEHHO
OTJIMYAKOTCA. MC,Z[I/IKI/I XOTAT pa3pa60TaTb MOACJIb SVM, KOTOpasd CMOXKET UCIIOJIb30BaTh 3HAYCHU A XapaKTCPUCTUK
AHAJIOTMYHBIX KJICTOK B 06pa3uax OT APYIrUX MNaluCHTOB, YTOOBI INOJIYYUTb PAHHIOIO JUATrHOCTHUKY HOPMAJIbHOCTH
NJIA 3JIOKAYCCTBECHHOCTH HOBBIX O6p33HOB.

Onuun moneneu ysna SVM

Nms mogemm MOXHO CreHepupOBaTh UMs MOJIEJIM aBTOMATUYECKH HA OCHOBE MOJIs Ha3HaueHust uiu noJist ID (smbo
THUIIA MOJEJIH B CJIy4ae, €U HUKAKOe U3 9THUX I0JIeil He 3a1aH0) MO0 3a1aTh 10JIb30BATEIILCKOE UMSL.
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Hcnoab3o0BaTh pa3/ie/ICHHbIC JaHHbIC. Ecmm OIIPEACIICHO II0JIC pa3aciia, 5Ta ONIUA TapaHTUPYET, YTO JIA
MNOCTPOCHUA MOJECIIN 6y}1yT HCIIOJIb30BATHCA JaHHBIEC TOJIBKO U3 pa3aecja O6y‘{CHI/IH.

Co3nanne mMojeei pacmenjienmns. CTpOHT OTACJIBbHYIO MOJICJIb JJIsd KaXX10TI0 BO3SMOXKHOI'O 3HAYCHHU ST BXOJHBIX

moJIeH, 3aJaHHbBIX KaK IOJIs paciienieHus. JJonoHuTe bHy 0 nHpopManuo cMotpute B paszeste| TloctpoeHns
|Mo,aenel71 paciierieHus’” Ha CTp. 28l

Onuuun akcnepTa yana SVM

Ecim BBl XOpOI110 3HAKOMBI C MEXaHU3MaMU BEKTOPOB IOJIEPKKH, OIIUK SKCIEepTa MO3BOJIST TOUHEE HACTPOUTH
nporiecc oOydyenust. st 1ocTyna K 9KCIepTHBIM OMIUSIM BbIOepHuTe pekuM /[0NnoTHUTEIbHO HA BKJIAJIKE
JlonoHUTEIbHO.

J106aBuTH Bce BEPOSITHOCTH (JIOMYCTHMO TOJILKO JIJISl KATErOpHAJILHBIX MoJIeil Ha3Ha4yeHus1). BxirroueHue 3Toro
MEPEKJIFOYATEIIS 3a71a€T, YTO JIUIS KaX 10l 00pabOTaHHOH! Y3JIOM 3aITUCH BBIBOJISITCS BEPOSTHOCTH JJII KAXKIOT'O
BO3MOJKHOT'O 3HAYCHHsI HOMUHAJILHOTO MJIK (hJIarOBOTO MOJIs Ha3HavYeHus. Ecim aTa onius He 3aaHa, s
HOMMHAJILHBIX W (DJIaTOBBIX MMOJICH Ha3HAYCHUSI BBIBOJMTCS TOJBKO BEPOSTHOCTH NMPEACKa3aHHOTO 3HAYCHUSI.
Hacrpoiika 3Toro nepexirouatelist OnpeIessieT COCTOSHUE 0 YMOJTYaAHUIO JIJTSI COOTBETCTBYIOIIETO TIEPEKITFOUATEIS
NP BBIBOJIE CJIETIKA MO/IEIIH.

Kpurepnii octanoBku. OnpeniessieT, KOria OCTAHOBUTH aJITOPUTM ONTHUMHU3anuu. J{nana3on 3Hauennit - ot 1.0E-1
1o 1.0E-6, 3nauenue no ymosuanuto 1.0E-3. YMmenblieHne 3T0ro 3Ha4ueHust IpUBOIUT K O0Jiee TOUHOM MOIesH, HO
TaKyIO0 MOJIeJIb Hy>)KHO OyJIeT A0JIblIe 00y4aTh.

IMapametp peryasipuzamun (C). YpapisieT COOTHOLLIEHMEM MEXAY MaKCUMM3aluell rpaHull 1 MUHUMH3ALKER YieHa
ommoku o0yueHusi. OOBIMHO 3TO 3HAUeHHE OT 1 10 10 BKIFOYUTEIHHO, IO YMOJTYaHUIO HCHoIb3yeTcs 10.
VBenmmueHne 3TOro 3HaYeHUsI ITOBHIIIACT TOYHOCTH KJIACCU(pUKAINH (FJIA COKPAIAeT OMUOKY PErPEecCcuu) I
JTAHHBIX O0YYeHMsI, HO 3TO MOXKET IPUBECTH K NePeOOyICHHFO.

Tounoctb perpeccun (Ancuiion). Vcnosb3yeTcst TOJIbKO B TOM ClIydae, €CIM YPOBEHb U3MEPEHUS [10JIs1 HA3HAUCHUS
Koauuecteennwiii. [IpuBOIUT K TOMY, YTO IPUEMJIEMbIE OIIMOKY IPUHUMAIOTCSI TOJILKO B TOM CJIy4ae, €CJId OHU
MEHBbIIIE 33JAHHOTO 3/1€Ch 3HAYCHHsI. Y BEJIMUCHHE 2TOTO 3HAUCHUS YCKOPSIET MOACIMPOBAHKE, HO IIEHO! TOHMKEHHS
TOYHOCTH.

Tun siapa. Onpeessier TUI GYHKIUK 1A, UCHOJIb3yeMoit 71s ipeoOpa3oBanus. [1pu pa3HbIX TUIAX sipa
pa3/ieuTeN b BEIYUCISIETCS] PA3HBIME CIIOCOOAMU, TOATOMY PEKOMEH/IYeTCsI UCIPOOOBATh pa3jiM4Hble onnuu. [1o
yMoJutdanuro ucnosibdyercss RBF (panuanbHas 6asucuas ¢pynknus, Radial Basis Function).

I'amma RBF. Pazpermieno Tosibko B TOM cityuae, ecyu 1u1g Tuna siapa 3agaHo RBF. O0brvHO 3T0 3HAUYEHHE JOJDKHO
nexxath Mexay 3/k u 6/k, rae k - 970 KOJIMYECTBO BXOAHBIX moJieil. Hanpumep, ecim ecth 12 BXOJIHBIX TOJIEH,
nesecoobpaszno ucnpooosath 3HaueHus ot 0,25 1o 0,5. YBesuueHue 3T0ro 3HaueHus! MOBBIIIAET TOYHOCTh
KJraccuduKkanmyy (MM COKpalnaeT omuOKy perpeccun) sl JaHHBIX OOYYEeHUSs], HO 9TO MOXET MPUBECTH TaKXKe K
nepeoOyUCHHUIO.

I'amma. Pa3zperieHO TOJIBKO B TOM CITydae, ecii IS THIa sapa 3aaano [ommnomunanboe nim CHrMons.
VBenmueHne 3TOro 3HaYeHUs TTOBHIITAeT TOYHOCTH KIIACCU(UKAINH (FJIA COKpAIAeT OIMNOKY PErPecCchu) A1
JTAHHBIX O0YYEHHSsI, HO 3TO MOXET IPUBECTH TAKXKE K IEPEOOYICHHUFO.

Cwmemmenne. Pa3pernieHo TOJIBKO B TOM CiIyyae, €cyiu 1J1d Tuna siapa 3agaHo [ommHomuaabHoe i Carmons. 3aaet
3HaueHue coefO mis GpyHkimu sapa. B 60bIIMHCTBE CilyyaeB MOAXOIUT 3HAYCHUE O yMoT4aHMEo 0.

CreneHb. Pa3pemeH0 TOJIBKO B TOM CJIy4ac, €CJid IJIA TUlla sapa 3a1aHOo INo/muoMuaIBLHOE. anaBnﬂeT

CJIOKHOCTBIO (Pa3MEPHOCTHIO) MPOCTPAHCTBA 0TOOpakeHust. OOBIYHO BbI HE Oy/IETE UCIOJIL30BATH 3HAYEHUE
OOJIbIIIE IECATH.
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Cnenok mogenu SVM
Mogaens SVM co3maeT HeCKOJIbKO HOBBIX ToJiell. Hanboutee BaxkHOE U3 HUX - 3TO MoJie $S-uMsl_10J1s1, KOTOpoe

IIOKAa3bIBA€T 3HAYCHUEC ITOJId HA3HAYCHUS, ITPECICKA3aHHOC MOICIIBIO.

KosmuecTBO 1 IMEHA HOBBIX IOJIEH, CO3JAHHBIX MO/IEJIBIO, 3aBUCST OT YPOBHS U3MEPEHHsI 0JIs1 Ha3HAYCHUS (TaKoe
1oJie 0003HAYAETCs B CIICAYIOIIEH TaOmIe Kak umA_I1044).

Ju1s mpocMoTpa 3THX OJIEH 1 X 3HA4YeHMIt 700aBbTe y3eia Tabymia B ciienok Moaesd SVM u BBIIOJHATE y3eJI
Tabmna.

Tabmmua 27. YpoBeHb U3MEPEHNs Mosisa HasHavyeHns 'HomuHanbHbii' uin '@narosbiif’

Wms noBoro noJist Omncanne

$S-uma_nons Ipenacka3anHoe 3HAYEHNE MOJISI HA3HAUEHHSL.

$SP-umsa_moaa BeposiTHOCTB IpeicKa3aHHOIO 3HAYEHMUSL.

$SP-s3nauenue BeposTHOCTB 17151 KaXXI0TO BO3MOXHOTO 3HAYEHHSI, HOMHHAJILHOTO MJIH ()JIarOBOTO (BBIBOAUTCS TOJIBKO

B TOM CJIy4ae, €CJId BKJIFOUCH Mepekroyaresis [IpucoeMHnTh Bee BEPOSITHOCTH Ha BKJIa ke [TapameTpsl
CJICTIKA MOJISJIN).

$SRP-3nauenue (Tompko nis Graroseix noJieii HazHauenus). HeobpaboTtanusie (SRP) u ckoppektupoBanusie (SAP)
OIICHKH CKJIOHHOCTH, ITOKA3bIBAIOIIINE NPABIONOA00UE BbIX0Aa "true" [1s MoJis Ha3HAUeHUsI. DTU OLEHKU
BBIBOJISITCS TOJIBKO B TOM CJIy4ae, €CJIU JI0 TEHEPHPOBAHMS MOJICJIU OB BKITFOUEHBI COOTBETCTBYFOIIIHE
MepeKJIIoYaTeNIM Ha BKJIa ke AHau3 y3ia MojesupoBanus SVM. JlonoIHuTeIbHYI0 HH)OpMAIUIO
CMOTpHUTE B pa3uene|“0nunn aHAJN3a Y3JI0B MOJICIMPOBAHMS Ha CTp. 34]

$SAP-3nauenue

Tabmmua 28. YpoBeHb N3MepeHns nosisa HasHavyeHns 'KonndecTBeHHbIA'

Vimst HoBOro moJist Onncanne

$S-umsa_mora [IpenckasanHoe 3HAYCHME TTOJI HA3HAUCHMSI.

BaxxnocTh npenukTopa

Jluarpamma, 0603HaYaroIAs OTHOCHTEIILHYIO BAXHOCTD KAX/I0T0 IPEIUKTOPA B OLEHUBAEMON MOJICIIH, MOKET
OBITH TOMOHATEIIBHO TAKKE OKA3aHA Ha BKJIagKke Mosesb. OGBIMHO BaM HOTPeOYeTCS HAIPABUTh YCHJIHS 110
MO/ICJIMPOBAHMIO HA PACCMOTPEHHIE HANGOJIee BAKHBIX IIPEIUKTOPOB, OTOPACHIBAS MM UTHOPUPYS CAMBIC HE
BaskHble. OGpAaTUTE BHUMAHNE HA TO, YTO 3TA AHATPAMMA IOCTYIIHA TOJILKO B TOM CJIy4ae, eCJIH Iepesl
reHepUPOBAHMEM MOJIEIIM HA BKJIAJKe AHAIN3 BRIOPAHA OIS BBLIMHC/IATH BAKHOCTH NPeIHKTOPOB.
JIONOTHATELHYIO HHPOPMAIIIIO CMOTpHTE B pasaese| BakuocTs npennkTopa” Ha cTp. 43|

Ipumeuanue: nsg monenu SVM BaXHOCTb NPEUKTOPOB MOXKET BBIYUCIISITHCS JTOJIBIIE, YeM JJIs1 MOJIEJIeH IPYTuX
THIOB, U MO3TOMY HE BLIOMPAETCS Ha BKJIaIKe AHAJIN3 0 YMOJIYAHUIO. BBIOOD 3TOM ONMIK MOKET MOHU3UTH
MIPOU3BOAUTEHLHOCTh, OCOOCHHO AJIs1 OOJIbIINX HAOOPOB JaHHBIX.

MapameTpbl Moaenu SVM

Ha Bxiaaxe ITapaMeTpbl MOXHO 3aaBaTh JONOJHUTEbHbBIE IIOJISI IS BBIBOA NIPU IPOCMOTPE PE3yJIbTATOB
(Hanmpumep, BBITIOJHSAS y3es1 Tabmia, MpUCOeIMHEHHBIN K CJIeNKY). Bo3meicTBre KaX 0¥ U3 3THX OMIUNA MOXHO
YBHUIETh, BEIOpAB UX M Ha’XKaB KHOMKY [IpenBapuTespHbI TPOCMOTP (IPOKPYTHUTE HAIPABO CTPAHUILY BHIBOAA
[TpenBapuTeILHOrO IPOCMOTPA, YTOOB! YBUJETH JONOJHUTEIbHbIE TOJIS).

J100aBuTH Bce BEPOSITHOCTH (JOMYCTHMO TOJILKO /ISl KATErOpHAJILHBIX N0JIeil Ha3Havenus). Eciiu BkiroueHa sta
OTIIUS, TS KaXI0W 00padaThIBaeMOif y3JIOM 3aMUCH BBIBOISITCS] BEPOSITHOCTH ISl KAKIOTO BO3MOYKHOTO 3HAYCHUS
HOMPHAJILHOTO WM (pJIaTOBOTO MOJISI HA3HAUeHHs. ECIM 3Ta onmmst BEIKITIOYCHA, ISl HOMAHAJILHBIX U (pJIarOBBIX
moJIeit Ha3HAYCHMS BBIBOSTCS TOJIBKO MPEICKa3aHHOE 3HAUECHIE 1 €T0 BEPOSITHOCTb.
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ITosioxkeHue o yMOJTYAHUIO JJI 3TOTO MEPEKIIFOYATENISI OIPEIEISIETCS] COOTBETCTBYIOLINM HEPEKIIIOYATENIEM HA y3J1€
MOJIEJIMPOBaHHUS.

BbruncauTh NpocThie OEHKH CKJIOHHOCTH. [171s1 Moiesieii ¢ (pJ1aroBbIM MOJIeM Ha3HaueHUsI (KOTOPOE BO3BpAIIACT
npeackazanue Ja mim HeT) MoxHO 3aTpeOOBaTh OIEHKY CKJIOHHOCTH, KOTOpast 0003HAYaeT IpaBomoiodne
[IPABUJILHOTO BBIXOHOT'O 3HAYEHMSI, 33/ TAHHOTO JIJIS TTOJISl HA3HAYEHHSI. DTO JOMOJIHEHUE K JIPYTHM MPEACKA3aHHBIM
U JIOBEPUTEJILHBIM 3HAYEHUSIM, KOTOPbIE MOXHO CTEHEPUPOBATH TP CKOPHHTE.

BbI4nc/IMTh CKOPPEKTHPOBAHHDBIE OLEHKH CKJIOHHOCTH. [TpOCTbIe OIIEHKH CKJIOHHOCTH OCHOBBIBAFOTCS TOJIBKO Ha
JAHHBIX OOYYEHHS ¥ MOTYT BBITJIAETD YPE3MEPHO OINTUMHUCTHYECKAMH U3-3a TEHICHIIMH MHOTHX MOJIeJIeH
YpEe3MEPHO TOYHO HOJrOHITh 3TU JIAHHBIE O] MO/IeJib. KOPPEeKTUPOBKa CKIIOHHOCTEI HAlpaBJIeHA Ha
KOMIICHCAIIUIO 3TOTIO acl)(beKTa IyTEeM MMPOBEPKU BLINOJIHEHU S MOACJIA HA UCIIBLITATCIIBHOM U ITPOBEPOUYHOM
pasnenax. st 9Toi onumu TpedyeTcsi, YTOObI MoJIie pa3/iesieHus ObLIIO ONMPEEIICHO B IOTOKE U CKOPPEKTHPOBAHHBIE
OIICHKH CKJIOHHOCTH ObLIM BKJIFOUCHBI Ha Y3JIe MOJCIMPOBAHUS 1O TEHEPUPOBAHUS MOJICIIH.

I'enepupoBath SQL 1u1st 3T0ii Moaean Korga ucnosb3yroTes TaHHbIe, XpaHsIecs B 6a3e TaHHbIX, ko1 SQL MoxHO
nepenaBaTh 0OpaTHO B 0a3y JAHHBIX JIJISI BBIMOJHEHHS, YTO OOECIeUMBAET BBICOKYIO MPOU3BOAUTEILHOCTL MHOTUX
OIEepaALUN.

Bribepute oHy 13 CIEAYIOMNX OMIUI I yKa3aHUs, KaK BBIOJIHAETCS reHepupoBanue SQL.

* Tlo ymoyanuio: Bolno/IHATH OLEHKY NPH NOMOILIHM a/JaNTepa CKOPHHIra cepBepa, ecJil OH YCTAHOBJIEH; B NPOTHBHOM
ciay4ae - B npouecce. [1pu coennuennu ¢ 6a30ii JaHHBIX C yCTAHOBJICHHBIM a/IATEPOM CKOpUHTa reHepupyeT SQL
TIPH TIOMOIIM 3TOT'0 ajanTepa M CBSI3aHHBIX (DYHKINH, 3aTaHHBIX MToJb3oBaTesieM (user defined functions - UDF), n
OIICHMBAET BAllly MOJEJb B Oa3e JaHHBIX. Korga agantep CKOpMHra HeTOCTYIEH, 3Ta OMIUS BINOJIHIECT BHIOOPKY
BaIllUX JaHHBIX U3 0a3bl JaHHBIX Ha3a1 U ux ckopunr B SPSS Modeler.

* Ckopunr BHe 6a3b1 JaHHbIX Eciii BbIOpaHa 9Ta OIMIKsI, BHIIOJHIETCS BHIOOPKA BAIIUX JAHHBIX U3 0a3bl JAHHBIX
Hazaz u ux ckopuHr B SPSS Modeler.
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naBa 16. Mogenu 6nmxanwmnx cocegen

Y3en KNN

Anamm3 6ymkaiiimero cxoICTBa MpeJCTaBIseT COO0N METO T KJIacCCU(UKAIINN HAOJTIOCHN HA OCHOBE CXOICTBA
HAOJFOIeHNH. DTOT METO/ MAIIMHHOTO 00y4YeHNUs OB pa3paboTaH B Ka4eCTBE CIOCOo0a PACIO3HABAHUS CTPYKTYPHI
JIAHHBIX ITPX HETOYHOM COOTBETCTBUU MMEIOLIHMX CTPYKTYP MM HaOJroeHuii. [Togo0HbIe HaOII0IeH S OJIM3KH IPYT
K IPYTy, & HETOXO0Xue HaOIk0/IeHu s, HA0OOPOT, yAaJIeHbI APYT OT Apyra. TakuM o0pa3oM, TUCTAHIUS MEXTY
JIByMsI HAOJTFOACHUSIMHU SIBJISICTCSI KPUTEPHEM MX PA3JIMYMSL.

Bouskue apyr x Apyry HaOJroIeHus Ha3bIBaroTCs “cocemu’”. Korma mpecrasiiseTcss HOBOe HaO IO IeHNe,
0003HaUYCHHOE 3HAKOM BOIPOCA, BBIYHACIISCTCS €r0 PACCTOSIHAE OT BCEX IPYTUX HAOIFOICHUN B MOJCITH.
OnpenernseTcs kiaccudukaiys HauboJiee MOX0KXUX HabJroaeHmil (OKaiiiee CX0ICTBO) M HOBOE HAOJTIOIeHTE
MTOMEIIAeTCs B KATETOPHUIO, B KOTOPO COIEPKUTCSI HAMOOJIbIIIEee KOJINIECTBO OJIIKANIIIErO CXOACTBA.

BbI MOXeTe yka3aTh KOJIMYECTBO aHAIM3UPYEMbBIX OJIMDKAUIINX COCeei; 3TO 3HaYeHne obo3navaercs k. Ha
PpUCYHKAX HIDKE MOKa3aHO, KAKUM 00pa3oM HOBOe HabJIro/IeHNe OY/IeT KJIACCU(PUIIMPOBATHCS C UCIOJIb30BAHIEM
JIBYX pa3JINuHbIX 3HaucHull k. Ecim k = 5, HOBOe HaOJIIO/IeHIE ITOMEIIACTCS B KATETOPHEO /, IIOCKOJIBKY
OOJIBPIIMHCTBO OJIVDKAUIINX coceell MpuHaIIeKuT kKaTeropun /. OmHaKo ecim k = 9, HOBOe HaOJTrOIcHNEe
MTOMEIIACTCS B KATErOpuio (), TOCKOJIBKY OOJIBIIMHCTBO OJIMKAUIINX cocenell MpuHaIIeKUT kKaTeropud 0 .

AHam3 GIIIDKANIIero CX0ACTBA TAKXKE MOXKET UCIIOJIb30BATHCS ISl BRIYMCIICHIS 3HAUCHUH ISl HEIPEPBIBHOTO
1esIeBoro o0beKkTa. B 9T0i cuTyannu cpenHee 1esieBoe 3HaYSHNE OJIMDKANIIIEr0 CXOACTBA UCIOJIB3YETCS IS
MOJTYYeHU ST MPEICKa3aHHOTO 3HAYSHHMSI IJISI HOBOTO HAOJTFOICHUS.

Onuun uenen yana KNN

BKnalea LICJ'II/I - 3TO TO MECTO, I'I€ BBl MOXCTC BI)I6paTb HampaBJICHUE CBOUX LleﬁCTBHfI, WJI1 CTPOUTH MOACJIb,
IpeACKA3bIBAOIIYIO 3HAYCHUEC ITOJII HA3HAYCHHU A B BalllUX BXOAHBIX JAHHBIX HA OCHOBAHUU 3HAYCHMH UX OJIMKaNIINX
cocez[efl, HJIA IIPpOCTO HaWTH OJIMKANIIIIX coce;[eﬁ JJI1 KOHKPETHOI'O HHTEPECYROIIETI O BAC Ha6J'IIOJZ[€HI/I$I.

AHaJM3 KAKOTO THUIIA Bbl XOTUTE BBITOJIHUTH?

Ilpeacka3zaTh 3Ha4eHHe MOJIs1 HA3HAYEHHs. BEIOepUTE 9Ty OMIUIO, €CJIM BB XOTHTE MPEICKa3aTh 3HAUEHUE MOJIS
Ha3HAYEHMI IO 3HAYCHUSAM €T0 OJIMKANIINX COCEIE.

TosbKko onpeeMTh OJnnKalmMX coceaeil. BeibepuTte 3Ty OMINIO, €CJIM BBl XOTUTE TOJIBKO YBUAETH OJIMDKANRIINX
coceielf KOHKPETHOT'O BXOJHOT'O MOJISI.

Ecmu BB BBI6I/IpaeT€ TOJIBKO I/I,[[GHTI/I(i)I/IKaHI/I}O OJIKARIIIIX coce;[eﬁ, OCTaJIbHbIEC ONIUM ITOMH BKJIAJAKH, OTHOCAIIIUECS
K TOYHOCTHU U CKOPOCTHU, OTKJIFOYAXOTCA, TAK KaK OHU 3HAYUMBbI TOJIBKO JJI MPEACKA3aAHU S MoJieli Ha3HAYCHM .

Kaxosa Bama 1esn?

[1pu npeackazaHuy MoJist HA3HAYSHHUS 3TA I'PYIIIA ONIMI TO3BOJISIET BAM PELINTh, Kakue (haKTOpbl HanOOoJIee BaXKHbI
IpY IPEJCKa3aHUU MOJIs1 HA3HAYEHUS - CKOPOCTh, TOYHOCTh UJIM CMeCh 000uX (hakTopoB. Kak BapuaHT, BBI MOXKETE
caMu BbIOpAaTh HACTPOWKY MapaMeTpOB.

Ecnu BBl BEIOpasm oy u3 ommmii - baanc, CkopocTs i ToYHOCTD, aJITOPUTM IPEABAPUTEIILHO BhIOEPET
HanboJIee MOAXOISIIYI0 KOMOMHALINIO TAPAMETPOB IS 9TOM oniun. ONBITHEIM [TOJIb30BATEISIM MOKET

MTOHAT00UTHCS IEPEONPEACIUTE 3TOT BBIOOD; TO MOXKHO CACJIATh Ha pAa3HBIX MaHEIAX BKIaakn [lapaMeTpsl.

C6aJaHCHPOBATH CKOPOCTh H TOYHOCTh. BRIOpATEH HAMITyUIIIEe YHCIIO COCE/Iel B Y3KOM THATIA30HE.
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Ckopoctb. HaiiTu pukcupoBaHHOE YHCIIO COCEICH.

TounocThb. BriOupaeT HanstydIee YucaIo cocefei B 60JIbIIOM AUana30He U UCIOJIb3YeT BAXKHOCTh NPEIUKTOPOB IPU
BBIYUCJICHUU PACCTOSHUM.

3amaTh ocodble HacTPoiiku. BriOepuTe 3TOT mapamMeTp, YTOOBl TOYHO HACTPOUTH AJITOPUTM Ha BKJaake [lapameTphr.

Hpumeuanue: Pazmep xoreunoit momemt KNN, B oTiiame oT OOJBIIIMHCTBA IPYTUX MOJIEJIeH, IMHEWHO pacTeT C
KOJIMYECTBOM JTaHHBIX 00y4eHms. Ecom npu monsiTke mocTpoutsh Moaesb KNN nosBisercs coodrenne 06 ommoke
"out of memory", monpoOyiiTe yBeIMYNTH MaKCUMAJIbLHYIO TAMSTh CUCTEMBI, Hcosb3yemyto IBM SPSS Modeler.
s sToro BeIOepuTE

Mucrpyments! > Onuun > CHcTeMHbIe ONIHH

U BBEJIUTE HOBBII pazmep B noJie MakcuMa/ibHasi NaMATh. V3MeHeHus!, BBIIOJHEHHbIE B JUAJIOTOBOM OKHE
CucTteMHBIe ONIMH, BCTYNAIOT B CHJTy TOJIBKO TocJie nepe3arpy3ku IBM SPSS Modeler.

MapameTpbl yana KNN

Bxutagka [TapameTpsl - 3TO TO MeCTO, T/ie BBl 3a/1a€Te O, Crienn(UIHbIe T AHATN3a Ompkaimmx coceaeit. Ha
6OKOBOM YHPABJISIONIEM 3JIEMEHTE CJIeBa Ha SKPaHe MEePEUUCIISIOTCS MaHEeIN, KOTOPhIe MOXHO HCIOIb30BATh IS
3alaHUs 3TUX ONLUM.

Moaenb

Ha nanem Mojesib peT0CTaBIIAIOTCS ONIIAH, YITPABJISIONIAE TeM, Kak OYJeT CTPOUTHLCSA MOJIE)b, HAaIpUMep, OyayT
JIM UCIIOJIb30BATBCA MOACIIN PA3ACIICHUS U PACIICIIJICHUA, 6y,[[}/T J HpeO6paSOBbIBaTbC§I YHCJIOBBIC ITOJIA, ‘{T06H BCEC
OHM IIonIagaJii B OAUH JUAIla30H, U KaK ynpaBHHTb Han60nee I/IHTep€CHI>IMI/I JJI Bac Ha6JI}O,£[eHI/I$IMI/I. BLI MOXETE
BbI6paTB TAKXE IIOJIb30BATCIJIbCKOC UMM IJII MOJCIIN.

HpI/IMe‘laHl/le: OHLll/ll/l HUcnoan3oBath pa31€/ICHHbIE TAHHBIC U HNcnoan30BaTh METKH Haﬁ.]'[IOZleHl/lﬁ HE MOT'YT
HCIOJIb30BATH OJHO U TO XK€ II0JIC.

Nmsa MO/J1e/IH MoxHO CICHEPpUPOBATH UM MOJCIIN ABTOMATUYCCKH HAa OCHOBE ITIOJISI HA3HAYCHU S UJIA I1OJIsA 1D (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3a11aHo) b0 3a1aThb IMOJIb30BATECJIBCKOC UMHA.

Hcnoabn3oBaTh pa3/ie/iICHHbIC JaHHbIC. Ecmm OIIPEAECIICHO II0JIC pa3/Jaciia, 0Ta ONIUA TapaHTUPYET, YTO JJIA
MMOCTPOCHUSA MOJECIIN 6y}1yT HCIIOJIb30BATBHCA JaHHBIC TOJIBKO U3 pa3acja O6y‘ICHI/IH.

Co3nanue Mojedteii pacmenyiedusi. CTpoUT OTACJIbHYIO MOJIENb JJIS1 KAXKI0TO BO3MOXKHOI'O 3HAYEHHUSI BXOJHBIX

10JIeH, 3aJaHHBIX KaK HOJIs pacilenyieHus. JonoynuTespayto nadopMaluio cmMorpure B paszaeie| ‘[locrpoenu
IMoneteit paciuerienus” Ha ctp. 28

BbiOpaTh 10J151 BPYUHYI0... [10 yMOJIMAHUIO y3€J1 UCIOJIb3YET Pa3/Ie) U 3HAUYCHUSI TT0JIs pa3/iesIeHus (€CIIH TAKOE CTh)
¢ y31a Tur, HO BBl MOXKETE TIePe3anucaTh 3/1eCh 3T MapaMeTpbl. UTOOBI akTUBHPOBATH 10151 Pa3en u Pa3nesenns,
nepeiiaute Ha Bkaaaky IMoJst, BbiOepute Tam onnuio VicnoJb30BaTh NoJIb30BaTeIbCKHE IAPAMETPBI U BEPHUTECH
o0paTHo.

* IloamHo:kecTBA. DTO MMOJIE MO3BOJISIET MTO3BOJISIET 3a/1aTh I0JIE, C TOMOIIBIO KOTOPOTO JaHHbIE Oy/IyT
pasnessiThes Ha OT/ACJIbHBIE BHIOOPKH JJISI 3TAIIOB OOYUSHNUSI, UCTIBITAHUS M IIPOBEPKH IIPU TOCTPOCHUN MOJIEIIH.
CrenepupoBaB MOJIEJIb IPH IOMOIIIN OJTHOI BBIOOPKNU M MCIBITAB €€ IIPU ITOMOIIN JAPYTOif, MOXKHO MOJIyINTh
HaJIe)KHBII TTOKa3aTeJIb KaueCcTBa 0000IIeHNsI MOJEJ N Ha OoJiee KpyNHbIe HAOOPHI TAHHBIX, TOJOOHBIE TEKYIITUM.
Ecam npu nomonn y3s108 Tun mm Pasaesn O6b111 onpeesieHo HeCKOJIbKO MoJIel pa3iesios, Ha BkIaake [Toss Ha
KaXIIOM y3JI€ MOJEJIMPOBAHMUS, T/I€ UCHOJIb3YETCs pa3esIeHNe, JOJDKHO ObITh BEIOPAHO OJHO MOJIE pa3/esa.
(Ecnu nmpencTaBiieH TOJIBKO OAMH Pa3/iesl, OH OYJeT UCNOJIb30BATHCS aBTOMATUYECKH IPU BCSIKOM BKJIIOUCHUU
pasnenenus.) Kpome Toro, yurure, 4To JJIs1 MPpUMEHEHMs BLIOPAHHOTO pa3jelia B aHAJI3e Ha BKJIAJIKe
[TapameTpsl MOAEIH JUTsI y3J1a JOJDKHO OBITH TaKk)Ke BKIJIFOYEHO pas3jesienue. (Brikirouenne aToii onmun reiaer
BO3MOJHBIM OTKJIFOUCHHE Pa3eJICHNs Oe3 N3MEHEHN S 3HAUYCHUI TapaMeTPOB MOJICH. )
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* Pa3ouenns. /{1 pazOueHunst MoJiesieid BRIOEpHUTE MOJIe WITK TIOJISI pa30ueHus. DTO aHAJIOTUYHO 3aJaHUIO JIJIS OJIS
poymu Pacwenaenue ua y3ie Tun. B kauecTBe noJieit pa3OueHns MOXXHO BBIICJIUTH TOJIBKO TOJIs THa MJiar,
Hommunan uiu [opsimkoBoe. [1oJis1, BRIOpaHHBIE KaK 1M0JIs pa30UCHUSI, HEJIb3sT HCIOJIb30BATh B KAYECTBE MMOJICH
HA3HAYCHUS, PA3/ICJIOB, YACTOTHI, BECa WJIM BXOJIHBIX MOJIeH. JlOMOJHUTEIbHYIO HHPOPMAIIMIO CMOTPUTE B
pasene|“‘ITocTpoenne Mosieieii paciienyenus” Ha cTp. 28}

Hopmaau3oBaTh KoJIH4ECTBEHHbIE BXO/IHbIE NOJIsl. BKIIFOUUTE 3TOT MEPEKITFOYATE b, YTOOBI HOPMAJIM30BAThH
3HAYEHMS ISl HEPEPBIBHBIX BXOHBIX 10JIei. HOpMaM30BaHHbIE MOKA3aTeJIM UMEIOT OJIUH U TOT e TUANa30H
3HAYEHHI, YTO MOXKET MOBBICUTDH 3(PHEKTUBHOCTH AJITOPUTMA OLleHUBaHUsI. VICOIb3yeTCss CKOPPEKTUPOBAHHAS
HOpMasm3anus: [2*(x—min)/(max—min)]—1. 3HaueHHS CO CKOPPEKTUPOBAHHON HOpMaJIU3AIUeH JIe)kaT MexXIy —1 u
1.

Hcnoab30BaTh MeTKH HA0MI0IeHHil. BKITIounTe 3TOT NepekIrouaTesIb, YTOOBI ObLI JOCTYIEH BhINAJAOIINI CHICOK
JUIS1 BBIOOpA 10JIsl, 3HAYCHHUSI B KOTOPOM OY/YT MCIIOJIb30BATHCS KAK METKH JUIS MJICHTU(DUKAIINT HHTEPECHBIX
HabJII0/IeHNi Ha [uarpamMMe NpoCTPAHCTBA MPEIUKTOPOB, AMATPAMME CXOJICTBA U IUarpamMMe KBaIpaHTOB
CpelIcTBa IPOCMOTpa MoJiestelt. [{J1s McnoIb30BaHUs B KAUECTBE MOJICH METOK MOKHO BBIOPATH JIF000E MoJIe C
ypoBHeM u3Mmeperust Homunaavhoiii, Ilopsaxosuviti nmm @aar. Ecim mosie 31ech He BRIOpaHO, 3aIIMCH BEIBOASTCS HA
IuarpamMmax CpeAcTBa MPOCMOTpa MOeNIel ¢ nAeHTH(UKANNel OIKARIIIX coceieii Mo HOMepy CTPOKH B
UCTOYHMKE JAHHBIX. ECIIH mociie mocTpoeHns: MOJIeN N BB OyIeTe MaHUITYJINPOBATh JAHHBIMHA B IIEJIOM, HCHOJIb3yHTE
METKH HaOJIFOIeHNH, YTOOBI BCSIKMHA pa3 HE BO3BpAIATHCA K HCTOYHUKY JAHHBIX JJIS HICHTH(GUKAINN HAOIIOACHUIT
IpU BBIBOJIE.

Onpeeutb GOKYCHYIO 3anuch. BKIIIoUMTE 9TOT NEpEeKIFOYaTENb, YTOOBI OBLIT JOCTYIEH BbINAJAFOLIUN CIUCOK ISt
OTMETKH 0CO0O MHTEPECHBIX BXOIHBIX MOJIe (TOJIBKO Ist (hy1aroBbIX moJieit). Ecim nmoJjie BeiOupaeTcs 31ech,
MIPEICTABIIAFOIIEE ITO MOJIE TOUYKH IIEPBOHAYAILHO BRIOMPAIOTCS B CPEACTBE MPOCMOTpaA MOJIeIel, KOraa MOACIb
mocTpoena. BeiOnpaTh 37ech POKYCHYFO 3aIUCh HE 00s3aTeIbHO; JIF00as TOUKa MOXET BPEMEHHO CTaTh (POKYCHOU
3aMICHIO TPH BBIOOPE BPYUHYIO B CPEICTBE MPOCMOTPA MOIETICH.

Cocenu
Ha IIaHeJIn COCC,Z[I/I CCThb Ha6op OHHI/Iﬁ, praBJ‘IﬂIOIHI/IX TEM, KaK BbIYUCIIACTCA YUCIIO 6J'II/I>K3.I71HH/IX coceueffl.

Komm4ecTBo 6/mkaiimmx coceseii (K). 3agaiiTe KoIMUecTBO OJIMKAMIIAX coce/ieit ITsi KOHKPETHOTO HAOJTIOICHUS.
OOpaTuTe BHUMAaHKE Ha TO, YTO UCIIOJIb30BaHUe OOJIBIIETO YHCiIa Coce/Iei HeoOs3aTeIbHO MPUBOJIAT K OoJTee
TOYHOU MOJICJIN.

Ecmm BbI6paHa 1ICJIb NPEACKAa3aHusA IOJIA HAa3HAYCHUA, €CTh JIBC BO3MOXHOCTHU!

* 3agath pukcupoBannoe K. Vcnoyp3yiiTe 3Ty ONIUIO, €CJIM BBl XOTHTE HAWTH (PUKCHPOBAHHOE KOJIMIECTBO
OJIMKAMIIINX COCEIEN.

* ApTomaTuyecku BeIOpaTth k. [Ipyroit BapuaHT - HCIIOJIb30BaTh n0J1st MuaUMYM 1 MakenMyM, 4TOOB! 3a0aTh
Juana3oH 3HAYEeHUH U pa3peluTs Ipoueaype BelOpaTh "HauIyullee" KOJIMIeCTBO COCEAe B ITOM JAMANa30He.
MeTo/1 onpeiesieHus YncIa OJIMKARIINIX COCeeil 3aBUCUT OT TOTO, 3aIPOILEH JI1 0TOOp MoKa3aTesIeil Ha BKJIaIKe
Bb160p BO3MOXKHOCTEI.

Eciym 3azeiicTBOBaH 0TOOD IOKA3aTeJeld, TO OH BBIOJIHSIETCS /ISl KaXK/I0T0 3HAYCHUS & B 3aJaHHOM JMana3oHe, u
BEIOMpaeTcs k, a Takxe HAOOP mokaszaTeJell, MAroIe HANMEHBIIU TPONICHT OIMMOOK (MJIM HAMMEHBIIYEO CyMMY
KBaJpaTOB OIINOOK, ECITH IIeJIeBasi IepeMeHHasl SBIISCTCS] KOJIMICCTBCHHOI).

Ecmm ot6op nokaszatesieit He 3aJ1eiiCTBOBaH, JJIs1 BLIOOPA “HAMIIYUIIETO” YHUCIIA COCEeH NCOIb3yeTCsl V-ciioliHast
nepekpectHas mpoeepka. CMoTpuTe Ha nanesm [lepekpecTHas MpoBepKa 3JICMEHT YIIPABJICHUsI HA3HAUCHUEM
CJIOEB.

Bbluncienne paccTostHmil. 3/1eCh 3a1a€TCSI METPUKA PACCTOSHIES, UCIIOJIb3yeMasl B KaYeCTBE MEPHI CXOJICTBA
HaOJIFO JEHMIA.

* Metpuka Eskimpaa. Paccrosinue mexay AByMst HAOJIIOIEHUSIMU X Uy IIPEJCTaBIIIeT CO00il KBaApaTHBINA KOPEHb
13 CYyMMBI KBaJpaTOB Pa3HOCTEN 3HaUeHUH HAOIF0IeHUI 10 BCEM U3MEPEHUSIM.
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* Mertpuka ropojackoro kpapraJja. PaccTosiaue Mexay IByMs HAOIIOACHUSIME IPEICTABIISIET COO0I cCyMMy
A0COJIFOTHBIX PAa3HOCTEH 3HAUCHNI HAOJIIOACHHH IO BCceM M3MEPEHNSIM. DTa METPUKA TAK)Ke Ha3bIBACTCS
MaHX3TTEHCKUM PACCTOSIHUEM.

JONOJTHUTEIbHO, €CJIH 1IEJTb - 3TO MpeICKa3aHue IMOJIs Ha3HAYCHUS, MOKHO BBIOpATh MOKA3aTeJIN B3BEIIUBAHUS 110
UX HOPMAJIM30BAHHOM BaXKHOCTH TPH BBIYKCIICHUU PACCTOSIHUIM. BasKHOCTh MOKA3aTe sl BBIYUCIISCTCS JIUIs
MPEAMKTOPA KaK OTHOIIICHUE IPOIIEHTA OIIMOOK UJIM OIIMOKU B BUIE CyMMBbI KBa/IPATOB JIJISl MOJIEJIU C YAaJIEHHBIM
paccMaTpUBAEMBIM MTPEAMKTOPOM K MPOIEHTY OIIMOOK UJTH OIIKHOKE B BU/IE CYMMBbI KB/IPATOB JIJIs IOJIHOM MOJICITH.
HopMmanu3oBaHHasI BAXHOCTH BBIYUCIISICTCS Iy TEM JCJICHHS 3HAYCHHI BAXKHOCTEH MOKa3aTeliell Ha OHO U TO XKe
YHCII0, ISl TOTO YTOOBI X CyMMa paBHsLIACH 1.

Ilpu pacyere paccTosiHUI B3BEIIMBATH MOKA3aTe/ I 3HAYEHHSIMA Ba:KHOCTH. (BBIBOAMTCS TOJIBKO B TOM CJIydae, ecyiu
BBIOpAHA 11eJIb MPEeJICKa3aHus TOJIs1 HAa3HAUYCHU ). BKITIOUNTE 3TOT MEepPeKIIIouaTe b, YTOOBI IPU BHIYUCICHUN
PACCTOSIHUI MEX/Ty COCESIMU HCIOJIb30BAJIACh BAXHOCTh MPEAUKTOPOB. 3aTEM BaXKHOCTDb IPEAUKTOPOB OYJIET
IoKa3aHa B CJICTIKE MOJEJIN U UCIIOJIb30BaHA B IPeACKa3aHUsIX (M TAaKUM 00pa30oM MOBJIMSIET HA CKOPHUHT).
JIOTOTHUTEIbHYIO HHPOPMAIIAIO CMOTPHUTE B pa3/:[ene|“Ba>I<HOCTL npeauKTOpa’ Ha CTP. 43l

ITpeacka3annble 3HA4YeHHs /I KOJHYECTBEHHOr 0 MOJIsl HA3HAYeHus. (BBIBOIUTCS TOIBKO B TOM CIIydae, eCiim
BBIOpaHa IeJIb MpeJICKa3aHus oJIs Ha3HavYeHus1). Ecim 3a1aH0 KOJTMuecTBEHHOE (YUCIOBOM TUANa3oH) MoJe
HA3HAYCHUSI, 3TUM OIPEICIBIETCS CIOCO0 BBIYKMCIICHUS MPEICKA3aHHOTO 3HAYCHUS - HA OCHOBE CPEIHETr O 3HAYCHUS
WJTM 3HAYCHUS] MeMAaHbl OJIMKARIINX coceIel.

OTt6op nokasaTtenemn

DTa na”ejib AKTUBHUPYCTCS TOJIBKO B TOM CJIydac, €CJIn BbI6paHa [CJIb NpCACKa3aHus MOJId Ha3HAYCHUA. Omna
MO3BOJIACT 3alIPOCUTDL U 3a1daTh OIIIHUU IJISA BbI60pa nokaszarteJei. [1o YMOJIYaHUKO IIPpU 0T60pe noxasaTteJiei
paccMaTpUuBaArOTCA BCC MOKA3aTEIIM, OJHAKO MOKHO BBIICJIUTH YaCTh nmokas3aTeJieit JUIA IPUHY AUTEIIBHOT O
BKJIFOUYCHUSA B MOJICJIb.

BomoJianth 0T60p nokasareJeid. Bkirounrte 3ToT NEPEKIIOYATCIIb AJI1 OCTYyla K ONNIUAM Bbl60pa rnoxasateJielt.

* IlpunyautesbHoe BK/IOYeHHe. Ha)kMITe KHOTIKY CpeICTBA BEIOOPA MOJICH PSIIOM C 93TUM MEepeKIIFoUaTeIeM U
BBIOCPUTE OIWMH MJIM HECKOJIBKO MOKa3aTeJIel A IPUHY INTEILHOTO BHEAPEHMS X B MOJIEb.

KpnTepm"l ocTtaHoBkH. Ha xaxgoMm 11are B MoJeJjib ,ELO63.BJ'IHCTC$[ TOT MOKa3aTeJIb, Z[O6aBHeHI/IC KOTOPOro B MOJ€EJIb
Ja€T HAUMCHBIIYIO OHII/I6Ky (BLI‘II/ICJ'IﬂeMyI-O KaK OpOHUCHT OIIMO0K JJ1s0 KaTeFOpHaJ’IbHOfI LeJIeBOI HepeMeHHOﬁ " Kax
CyMMY KBaJIpaTOB OILIMOOK J1J1s1 KOJIMYECTBEHHOM 1eJIEBOM HCpeMeHHOﬁ). OT60p BKJIFOUCHUEM NPOAOJDKACTCA 1O TCX
0P, IMOKA HE BBIMMOJIHUTCA 3aIaHHOEC YCIIOBUEC.

*  OCTaHOBHThCS, KOT/Ia 0TOOPAHO 3a/IaHHOE KOJIMYECTBO NOKa3aTeJieil. AJIropuT™ oTOUpaeT (GUKCUPOBAHHOE YUCIIO
mokasaTeJieil B IOMOJIHCHUE K TeM, KOTOPbIC MIPUHYAUTEIILHO BKIFOYAFOTCS B MOJICJIb. 3a1aliTe 11eJ10e
IIOJIOKUTEJILHOE YHCIIO0. Y MEHbIIICHNE YncIia OTOMpaeMBbIX IoKazaTesiel co3jaeT 6oJiee KOMIIAKTHYIO MOJIeJb,
MOBBIIIASI PUCK YITYCTUTh BaXKHBIC IOKA3ATEIM. Y BEJIMYCHUE YHCIIa OTOMPACMBIX ITOKa3aTeJIel IPUBEIET K
BKJIFOUEHHIO BCEX BAJKHBIX MOKA3aTeJIel, HOBBIIIASI PUCK B UTOTE BKJIFOYUTH IOKA3ATEJ M, KOTOPbIC B
JICUCTBUTEJILHOCTH YBEJIMYUBAIOT MO/JICJILHYIO OLIHOKY.

*  OCTaHOBUTHCS, KOT/I2 MO/1YJ/Ib OTHOCHTE/ILHOI0 H3MeHEeHHsl OIUMOKH He NpeB30ii/1eT 3aJaHHOr0 MUHUMYMA.
AJITOpUTM OCTAaHABJIMBACTCS, KOTJJa 3HAYCHUE MOTYJIsI OTHOCUTEIHHOT'O U3MEHEHUS OITMOKY yKa3bIBaeT Ha TO,
9TO MOJIEJIb HeJb3sI AJIbIIC YIIyYIIATE MyTeM J0OaBJIeHNS TONOJHUTEIBHBIX IIOKa3aTelieil. 3amanTe
MOJIOKUTEIIbHOE YACTIO. [1pn yMeHbIIeHNH 3HAYCHNSI MUHUMAJIbHOTO U3MEHEHMS MOSBIIICTCS TCHICHITNS
BKJIFOUUTD OOJIbIIIE TOKA3aTeJIeH, TPH 3TOM BO3HHUKAET PUCK BKJIFOUYMATH MOKA3a TN, KOTOPHIE HE YIIyUIIAFOT
3aMETHO KavecTBO Mojesn. [1pn yBemiIeHnn 3HAYeHAS MUHUMAJIbHOTO N3MEHEHHS MTOSBIICTCS] TCHACHIINS
BKJIFOYUTDH MEHbIIIEe TOKa3aTeJsied, MPU 3TOM BO3HUKAET PUCK MOTEPSITh MOKA3aTeJ M, KOTOPbIE BAXHBI JJIT MOJIEIIH.
“OnTuMalibHOe” 3HaYeHNe MUHUMAJIbHOTO M3MEHEHU S 3aBUCUT OT UMEIOIINXCS JAHHBIX M perIaeMoil 3aauH.
CMoTpHTe IUarpamMMy 3Ha4eHHU OMMUOOK MPH 0TOOPE MOKa3aTesel B BEIBOE, YTOOBI ONIPEICINTh, KAKHIE
oKasaTesl HandoJiee BaXKHbBI. J|OMOTHATEILHYIO HHPOPMAIIIO CMOTPHUTE B pa3aene|“)KypHan ommnbox BLI60pa|
IHpC,E[I/IKTOpOB” Ha CTP. 339l
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MNepekpecTHana npoBepKa

DTa na”eyb AKTUBHUPYCTCS TOJIBKO B TOM CJIy4yac, €CJIn BLI6paHa [CJIb NPCACKAa3aHUs MMOJIA Ha3HAYCHUA. OHI.II/II/I Ha
3TOU MaHeJIN YOPaBJIAOT UCIIOJIB30BAHUEM UJIM HEUCIIOJIb30OBAHUEM HepereCTHOﬁ IIPOBEPKU TPU BBIYUCIICHUN
OJIMKAMIIKMX Coce/Iei.

Kpocc-mpoBepka et BEIOOPKY Ha HECKOJILKO MOJABLIOOPOK (UJI CBEPTOK). 3aTeM (GOPMUPYIOTCSI MOJIEIH
OJIDKAUIIIEro CXO/ICTBA C MOOYEPEIHBIM UCKITFOUEHUEM JTAHHBIX KaX 10l moaBsiOopku. [TepBasi Moiesb co3naercs Ha
OCHOBE BceX HaOJIFOICHUIT, KpoMe HaOJIFOICHNIT U3 IEPBOTO CJI0SI BRIOOPKH, BTOPAsi MOJIEJIb CO3aeTCsl HA OCHOBE
BCeX HaOJIIOICHU, KpOMe HAOJIFOICHHIA 13 BTOPOTO CJIOsI BLIOOPKH, U Tak gasee. [t Kax10i MOIEIH OIlEHUBAETCSI
OIMOKa MyTeM MPUMEHEHHsI MO/JISJIU K [OIBBIOOPKE, KOTOPast Obljla MCKJIFOUeHA PH ee co3ianun. Hanmyuiiee
YUCIIO OJIMKARIIINX COCeliell - 3TO TO, KOTOPOE JaeT HAMMEHBIIIYIO CPE/THIOIO OIIUOKY MO CJIOSIM.

Cuion 11 IepeKpecTHO NPOBEPKH. V-CiI0iHAs epeKpecTHAs IPOBEPKa UCIOJIb3YETCs AJIs ONPEICIICHUS
HaMIy4IIero yucia coceaeil. OHa HEJOCTYITHA COBMECTHO C OTOOPOM HOKa3aTeseil MO NPUYMHAM, CBSI3AHHBIM C
3¢ GEeKTUBHOCTHIO PAOOTHI NPOLETYPHI.

* PacnpenesuTh Ha0II0/1eHHS MO CJIOSIM CJIY4AHBIM 00pa3oM. 3a1aiiTe YICIIO CII0EB, KOTOPOE TOJDKHO
WCIIOJIL30BAThCS TP MIEPEKPECTHOI mpoBepke. [Iponeaypa cirydaifHbIM 00pa3oM pacnpeessieT HaOJIFoICHHS TTO
CJI0SIM, MPOHYMEPOBAHHBIM OT | 110 V, rae V - 4muciio cioes.

* 3ajarh HaYabHOE 3HAYEHHEe paHaoMu3anuu [1pu oleHKe TOYHOCTU MOJIEIIM HA OCHOBAHUY CIIyYaHOM MPOIEHTHON
JIOJIU PACIIPE/ISJICHHUS 110 CII0SIM 9Ta OMIIUsI TO3BOJISIET HOBTOPHUTH T€ JKE PE3YJIbTATHI B IPYTOM CeaHce. 3a/1aB
HavaJIbHOE 3HAYEHHE, UCIIOJIb3YeMOe FeHEPATOPOM CIIyYaHBIX YHCEII, MOXKHO FapaHTUPOBATH HA3HAUCHHE OHUX
U TEX K€ 3aIMCeil IPU KaXKJI0M BBI30BE y3J1a. BBeuTe HY)KHOE HaYaIbHOE 3HAYCHUE TeHepaTOpa
NceBaOCTyvaitHbIX yncesl. Ecom sTa onius He BRIOpaHa, P Kak/IOM BBI30BE y3J1a OyJIeT TeHePHPOBATHCS
OTJINYAIOIASICS BEIOOPKA.

* Jlas pacnpe/iesieHus1 HA0.Ik0/IeHHIT NCMOJIb30BAThH MoJIe. 3a/1aiiTe YUCIOBOE MOJIE, KOTOPOE OTHOCUT KaXKI0e
HaOJIIOIcHNE B aKTUBHOM HaOOpe JaHHBIX K HEKOTOPOMY CJIOF0. DTO TOJIE JOJDKHO OBITH YUCIIOBBIM U
NpUHUMATh 3HaUeHus oT | o V. Eciu xakue-11mb0 3HAYEHUS B 9TOM IMANa30He MPOMYIIEHBI, 4 TAKXKe eCJIN
UCIIOJIB3YETCs JIF000E MOJIe PACIICIVICHNS IPH JSHCTBYIOIIUX MOJEJISAX PACIICIUICHHsI, 3TO IPUBEICT K OIIHOKE.

AHanus

[MTanesb AHaM3 aKTUBUPYETCS TOJILKO B TOM CJIydae, €CJId BhIOpaHa 11eJIb NPe/ICKa3aHUsI TOJIsl Ha3HAYEHUS. Bl
MOXETe UCIOJIb30BATh Ty MAHEJIb /IS YKA3aHUsI, Oy/IyT JIM BKJIFOUYEHBI B MOJIEJIb JIOMOJHUTEJIbHBIE IEPEMEHHbIE,
4TOOBI B HEH COMEPIKAIUCE:

* BEPOSITHOCTH IS KaXKIOTO BO3MOXKHOTO 3HAUCHIUS [TOJIS1 HA3HAYCHIS
* PACCTOSIHUS MEX/ly HAOJIIOJICHUEM U ero OJIMKANUIIINMU COCeAIMU

® Ha4YaJIbHBIC 1 HACTPOCHHBIC OLCHKN CKJIOHHOCTEM (TO.HLKO JUJIsL (I).H’dl"OBLIX noJie Ha3Ha‘{CHI/I$[)

Jlo6aBuTh Bce BeposATHOCTH. Ecii BKyIrOUeHa 3Ta ONIHMS, IS KaX10i 06padbaThiBaeMOil y3JI0M 3aIMCH BHIBOISTCS
BEPOSITHOCTHU /TSI KAXKI0OTO BO3MOKHOTO 3HAYEHUSI HOMUHAJILHOTO MM (hJIaroBoOro moJist HasHaveHus. Ecim ata
OIIIMSI BHIKJIFOUEHA, /111 HOMUHAJILHBIX U (DJIArOBBIX MOJICH HA3HAYSHNUST BBIBOASTCS TOJIBKO IPe/ICKa3aHHOE
3HAYECHUE U €I0 BEPOSATHOCTD.

CoxpannTb paccTOSIHAS MKy HA0 o ieHusivi 1 K omkaiiivn cocexsivm. [{71s1 kask 10 (POKYCHOM 3amucu
CO3/IaeTCs 1I0 OT/IEIIBLHOM MepeMEHHOM JIJT KaKI0T0 U3 k OJmkaimx cocerieit (13 oOyvaroIieid BRIOOPKN) u k
COOTBETCTBYIONINX OJIVDKAWIIINX pACCTOSTHUN.

OneHKH CKJIOHHOCTEH

OleHKH CKJIOHHOCTEH MOHO BKJIFOYUTH HA y3Jie MOJICJIMPOBAHUS U HA BKazake [TapameTpsl cienka moaenu. OTa
(byHKIMOHAJIbHAS BO3SMOXHOCTD JOCTYIHA TOJILKO IPH BBLIOOPE 10JIsl HAa3HAYEHMs ()JIaroBOro THUIIA.

21

JonoHuTeNbHY0 HHOOPMALIUIO CMOTPUTE B pa3)1€l'[e|“OHeHKI/I CKJIOHHOCTEN” Ha CTp. 3SI
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BbI4HC/IHMTB NPOCThIC OLEHKH CKJIOHHOCTH. [IpOCThIe OLEHKN CKJIOHHOCTH MOJIy4aIOTCs U3 MOJEIIN HA OCHOBE TOJIbKO

obOydaronmx JaHHBIX. Ecim Moaens npeacka3biBaeT 3HaueHue frue (0yAeT OTKIINK), CKJIIOHHOCTh coBHaaaet ¢ P, rae

P - 310 BeposiTHOCTH mpejcka3anus. Ecin Mozess npe/ckaspiBaeT 3HaueHue false, CKJIIOHHOCTh BhIYnCIIsieTcs Kak (1

—P).

* IIpu BEIOOpE 3TOH ONIMK NPH HOCTPOSHUHN MOJEJIN OLIEHKH CKJIOHHOCTH Oy/IyT BKJIIOYEHBI B CJICTIOK MOJIEJIN 110
ymosuanuro. OHaKO BBI BCEI/Id MOKETE BKJIIFOUUTH MIPOCThIE OIIEHKU CKJIOHHOCTH B CJICTIKE MOJIEIIH HE3aBICUMO
OT BbIOOpA UX Ha y3JI€ MOJICIUPOBAHUS.

 TIpu cKOpHWHTE MOJIEIIN MTPOCTHIE OIIEHKX CKJIOHHOCTH OyIyT 06aBIIeHBI B MoJIe ¢ OykBaMu RP,
MIPUCOEAMHEHHBIMHA K CTAHAAPTHOMY Tipeukcy. Hampumep, ecim mpeickasanus COIEPKATCS B TI0JIE C AMEHEM
SR-churn, iMeHeM TIOJISE OIIEHKU CKJIOHHOCTH OyneT SRRP-churn.

Boruncintb CKOPPEKTHPOBAHHbLIE OLCHKN CKJIOHHOCTH. HpOCTbIC OLCHKHU CKJIOHHOCTH OCHOBAHBI UCKJIFOUYUTCIIBHO Ha
OIICHKAX MOJECJIM, KOTOPpAasd MOXET OBITH nepeo6yqua, 4YTO NMPUBEACT K YPE3MECPHO ONITUMUCTUYCCKUM OLICHKAM
CKJIOHHOCTH. CKOppeKTI/IpOBaHHLIe OLCHKU BHOCAT KOMIICHCAIIUIO, U3yYas BbIIIOJIHCHUC MOJCJIN Ha UCIIBITATCJIIbHOM
1 IPOBEPOYHOM pas3acyiaX U YTOUYHAA CKJIOHHOCTHU OJIA YIIYUIICHHUA B COOTBETCTBHUU C OTUM OLICHKH.

e Jlns aToro paszesna TpeOyercs, 4TOObI B TOTOKE MPUCYTCTBOBAJIO JOMYyCTUMOE NOJIe pa3/iea.

* B oTymne oT IPOCTHIX OIEHOK JOCTOBEPHOCTH, CKOPPEKTHPOBAHHBIE OLICHKH CKJIOHHOCTEH HYXKHO BBIYHACIISATH
IIPH HOCTPOCHUH MOJIEIIN; B IPOTHBHOM CJIy4ae OHU OYAYyT HEAOCTYIHBI IPHU CKOPUHTE CJICTIKA MOJIEII.

* [lpu ckopuHre MOJEIN CKOPPEKTHPOBAHHBIC OLICHKH CKJIOHHOCTH OYIyT q0OaBJIeHBI B OJIe ¢ OykBamu AP,
MIPUCOCTMHEHHBIME K CTAaHAApTHOMY Ipedukcy. Hanpumep, ecnm mpeacka3aHus COAEPKATCS B IOJIE C IMEHEM
SR-churn, imeHeM OJIS1 OLEHKU CKJIOHHOCTH OyaeT SRAP-churn. CKOppeKTUPOBAHHBIE OLEHKH CKJIOHHOCTH
HEJIOCTYIHBI JJIS1 MOAEJIEN JIOTUCTUIECKON PErPECCUU.

* [lpu BBIYHUCIICHUN CKOPPEKTHPOBAHHBIX OICHOK CKJIOHHOCTH MCIBITATEIBHBII WITH IPOBEPOYHBIN pa3/ies,
WCIIOJTL3YEMBIi JJ1s1 BBIYHUCIICHU S, HE TOJDKEH OBITH cOaIAHCHPOBaH. UTOOBI HCKITFOUYUTH 3TO, YOS TUTECH, UTO
BEIOpaHa onnus ToJibKko cOaJaHCHPOBaHHbIE JaHHbIE 00Y4eHHs Ha JTF0OOM BEIIIeNexkaleM y3ie batanc. Kpome
9TOTO, €CJIM Ha BBIIIIEJICXKAIIEM YPOBHE B34Ta CIIOKHAS BEIOOPKA, 3TO MOXKET CAENIaTh CKOPPEKTHPOBAHHBIE
OIIEHKY CKJIOHHOCTEH HeMPUEeMJIIEMbIMH.

*  CKOpPEeKTUPOBAHHBIC OIIEHKU CKJIOHHOCTHU HEAOCTYITHBI JJIST MOJEJIeH MO IesIell IepeBa MM Habopa IPaBHII C
"GycturroM". JIOmoHATEIBHYEO HHGOPMALIIO CMOTPHTE B paszete ['Y cruennsie momesm C5.0” Ha crp. 118

Cnenok mogenu KNN

Mogens KNN co3maeT HeCKOIbKO HOBBIX NMOJIEH, Kak MOKa3aHo B cieayroliei Tabmume. st mpocMoTpa 3TUX moJjei
1 UX 3HaUeHM 100aBbTe y3esa Tabmmna k crnenky Mmoaenu KNN u BeimosHuTe y3es Tabuna ui HAKMHUTE KHOTIKY
ITpenBapuTesbHBIA IPOCMOTP B CIICIIKE.

Tabnumua 29. MNona moaemn KNN

Wms HoBoro noJist Onucanne

SKNN-ums_mons [TpenckazanHoe 3HAYSHME 110JIs1 HAZHAUCHHUSL.

SKNNP-ums_mors BeposiTHOCTB NTpeicka3aHHOro 3HAUYEHMUSL.

SKNNP-snauenue BeposATHOCTB KaX/I0r0 BO3MOXKHOTO 3HAYCHHSI HOMUHAJIBHOTO WK (DJIATOBOTO MOJIS.

BxJmrouaeTcst TOJIbKO B TOM CJIydae, eciid BKJIFOUeH MepeksirodaTe b [pucoemunTs Bee
BePOSITHOCTH Ha BKJIaike [lapaMeTphl Cienka MO/IeIIH.

$KNN-neighbor-n Wwms n-oro omkaiiiiero cocena GpokycHol 3amucu. BxiroyaeTcst TOJILKO B TOM CiIydae, eciIi
3a/1aHO HEHYJIeBOE 3HAYCHHUE /TS 110J1s1 BuiBecT Gumzkaiilne Ha Bkiaake [TapaMeTpsl cirenka
MOJICJIH.

$KNN-distance-n OTHOCUTEJIBHOE paccTosiHIE OT (POKYCHOI 3amucu n-oro ommkaiimero cocena 10 HOKYCHOM

3anuc. BriroyaeTcst TOJILKO B TOM CIIydae, eCiId 3aaH0 HeHYJIEBOE 3HAYCHUE IS TOJIS
BsiBecTn Oumkaiiime Ha BK1agke [TapaMeTps ciienka MOICIH.
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MpocmoTp mogenu GnuKaiLLero cxoacTea

MpeacrasneHue moaenu
HpCHCTaBHeHI/Ie MOZ[CJ'IB AMeEET 2X-TTaHEILHOE OKHO:

® HepBaﬂ IIaHEJIb BBIBOJIUT O630pH0€ I/1306pa)KCHI/I€ MOACJIM, HA3bIBACMOC I'JTABHBIM BUIOM.
° BTOpaSI MAaHCJIb BBIBOJUT I/I306pa)KCHI/IC OJHOTI'O U3 ABYX TUIIOB!:

JonosHuTEeIbHOE TPEICTaBIICHAE MO/ICIIN TOKa3bIBACT JOTOJTHATEILHYO HHPOPMAIIIIO O MOJCIH, HO HE
KOHIIEHTPUPYETCS Ha CAaMOR MOJEIIH.

CBs13aHHBIN BU SABJIACTCA BUOAOM, ICMOHCTPUPYIOIIUM OJUH U3 3JIEMCHTOB MOACJIM, KOI'Ja ITOJIb30BaTCJIb
yFHYGHHSTCH B €TAJIM OCHOBHOI'O BUJA.

[To ymoyaHuro epBas HaHEb COIEPKUT MPOCTPAHCTBO MPEIUKTOPOB, & BTOPAS - AUATPAMMY BaKHOCTH
npeaukTopoB. Ecim qmarpamMMa BaXXHOCTH HPEINKTOPOB HETOCTYIHA, TO eCTh Ha maHesn Cocen Ha BKJIAIKE
IMTapameTpsl He OBLIO BEIOpaHO B3BemmBaTh NOKa3aTe/ M 3HAYEHNSIMH BasKHOCTH, TO TIOKA3bIBAETCS TIEpPBOE
JIOCTYIHOE ITPE/ICTABJICHNE U3 BBINAJAIOIIEro MeHIo By,

Ecmm JJI KaKOTO-TO NPEACTABJICHUSA HET ,E[OCTyHHOfI I/IH(bOpMaI_[I/II/I, OHO MPOITYCKACTCA B BbIIIAJAIOIIEM CIIMCKE BI/I}_'[.

IIpocTpancTBo NpeqUKTOPOB: JlMarpaMMa IPOCTPAHCTBA NPEIUKTOPOB - 9TO HHTEPAKTUBHAS AUArpaMMa
IPOCTPAHCTBA NPEIUKTOPOB (WX MOAIPOCTPAHCTBA, €CIIM IPEAUKTOPOB GoJibile Tpex). Kaxknas och npencrasiiser
IPeIUKTOP B MOJIEJIH, & PACIOJIOKEHUE TOUYEK Ha JUarpaMMe IoKa3bIBaeT 3HAYCHUS ITHX IPEAUKTOPOB I
HaOJII0IeHnHt B 00yJaroleil 1 KOHTPOJIbHON Ipynnax.

Kimroun. [TomMuMo 3HAYCHUH TPETUKTOPOB, TOUKH HA UArpaMMe COJICPKAT IPYIYI0 HHPOPMAIIHIO.
* @dopmMa MoKa3bIBACT, K KAKOW TPyIIIe MPUHAIICKHUT TOUKA: K 00yJaroIei Nl K KOHTPOJILHOMA.

e [IBeT/OTTEHOK TOYKH ITOKA3bIBACT 3HAUCHIUE IIEJICBOW IIEPEMECHHOM [JI JAHHOTO HAOJFOIeHAs. Pasmmyaromummucs
[BETAaMM 0003HAYACTCS IPUHAIJIC)KHOCTD K PA3JIMYHBIM KaTETOPHUSM KaTerOpHaIbHOI IIeIeBOi TepeMeHHOM.
PaznmmiabiMEu OTTEHKaMU 0003HAYATOTCS PA3JIMIHbIC THATIA30HBI 3HAYCHUI HEMPEPHIBHOI 1IeIeBOi TepeMeHHOM.
[ToxazanHOE 3HAUCHNE [T 0OYYATOIIEH TPYIITBI SIBJISCTCS HAOIFOICHHBIM 3HAYEHUEM; UTI KOHTPOJIBHOMN TPYIIITBI
9TO Mpe/cKa3aHHoe 3HaYeHne. Eciu nesieBast mepeMeHHas He 3a/1aHa, 3TOT KJIFOY HE UCTIOJIb3YeTCs.

* Bouee KUpHBIA KOHTYP YKa3bIBaeT HA TO, YTO HAOIIFOIeHNE SBIIIETCS POKYCHBIM. DOKyCHBIE 3aicu
MTOKA3BIBAFOTCS COCAMHEHHBIMH C UX k OJMKaWIITIMU COCEISIMI.

DJIeMeHTBI YIPABJIEHHs] H HHTEPAKTHBHOCTb. C IIOMOIIIBIO Psijia YIPABIISIOUIMX 3JIEMEHTOB, KOTOPbIE IPE/ICTABIICHBI
Ha JuarpaMme, MOXHO UCCIIEAOBATD NPOCTPAHCTBO NPEAUKTOPOB.

* MoxHO BBI6paTL IIOAMHOXECTBO NPEAUKTOPOB, KOTOPLIC 6yHyT IIOKa3aHbl HA AuarpaMme, a TaKXXK€ U3SMCHUTH
COOTBCTCTBUC MCXKAY OCAMU U NPCAUKTOPAMMU.

e “dokycHbIE 3aIUCKH’’ - 3TO BCErO JIMIIb TOYKH, BEBIOPAHHBIC HA IUarpaMMe POCTPAHCTBA peAuKTOopoB. Eciu
3aJlaHa epeMEeHHAs UACHTU(PUKAIUT (POKYCHBIX 3aIMCe, TO TOYKH, MPeACTaBIISIOIINE (POKYCHBIE 3aIKCH,
M3HAYaJILHO OYAyT BhIAEIeHB. OqHAKO JIF00as TOYKa MOKET BPEMEHHO CTaTh (POKYCHOM 3aIMChIO, €CITU e
BBIJIETUTE. [IpUMEHSIOTCS “OOBIYHBIN™ CTOCOO BBIJIEJICHUS: IIETYOK MO TOYKE BBIJACIISECT 3Ty TOUKY M CHUMAET
BBIJIEJICHNE BCEX OCTAJIBHBIX; IIEJTIOK IO TOUKe ¢ HakaTol kiapuieit Ctrl moOasiiseT ee k HAOOPY BBIIEJICHHBIX
Touek. CBsI3aHHBIE BU/IbI, TAKUE, KaK J{uarpamMma cXoAcTBa, aBTOMATUYECKA OOHOBSTCSI B COOTBETCTBUU C
BBIOOPOM HAOJIIOICHHI B TPOCTPAHCTBE MPEAUKTOPOB.

* MOXHO U3MEHHUTD YHUCIIO OJIMKAUIIIX coceei (k), BBIBOIUMBIX TSI (POKYCHBIX 3aIUCEH.

* HaBenenue ykazaTesisi MBIIIN HA TOYKY BHI3OBET BBIBOJI CTPOKHU-NIOJICKA3KH CO 3HAYCHUEM METKU HAOJIFOACHUSI
WM HOMeEpa, eCJI METKH HaOJIFOCHUI He 3aJaHbl, a TAK)KE HAOJIFOICHHOTO U MPEICKA3aHHOTO 3HAUYCHUIA eJICBO
TIEPEMEHHOM.

* Knomnka “COpoc” no3BoJISIET BEPHYTh IPOCTPAHCTBO NIPEAUKTOPOB B UCXOTHOE COCTOSHUE.

Uszmenenue oceit na auarpamme 1nmpocTpancTea npeJUKTopos. Bur moxxeTe YIpaBJIATh BLI60pOM HOKaSaTeJ’ICﬁ,
KOTOPBIC BBIBOAATCA HA OCAX AUATrPAMMBI IPOCTPAHCTBA ITPEAUKTOPOB.
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UTOoOBI N3MEHATH HACTPOMKY OCH:

1. IMenxauTe Mo kHOMKe PexxrM mpaBku (3HAYOK C KUCTOYKOW) HA AHEIH CJIeBa, YTOOBI BBIOPATH PEKUM IPaBKU
IUJTSL TIPOCTPAHCTBA MIPETUKTOPOB.

2. V3meHwute nmpejcTaBiieHHe Ha AHEJH cripaBa (Ha Jroboe apyroe). Mexay IByMsl IJIaBHBIMU NAHEJISIMU MOSIBUTCS
naHeJib [TokazaTh 30HBI.
3. Bxurounte nepeksrouatesis [Toka3aTb 30HbI.
[enxanTE MO JIFOOOH TOYKE JAHHBIX B IPOCTPAHCTBE MPEAUKTOPOB.
5. UToOBI 3aMEHUTH OChb HA NPEAUKTOP C TEM K€ TUIOM AAHHBIX!
* [leperammTe HOBBIH MPEIUKTOP Yepe3 METKY 30HHI (TY, YTO C MAJICHHKOM KHOIKOH X) 3aMEHSAEMOTO
IpeIUKTOpA.
6. UToObI 3aMEHNTD OCh HA NPEAUKTOP C IPYTUM THUIIOM JTAHHBIX:
* Ha meTke 30HBI 3aMEHSIEMOT0 IPEIUKTOPA IIEJIKHUTE N0 MajleHbkoi kHonke X. [IpocTpaHcTBO NpeAUKTOPOB
HEePEeKIIFOYUTCS Ha ABYMEPHOE NPEICTaBIICHHE.
* [IleperammuTe HOBBI MPEIUKTOP Yepe3 METKY 30HBI /{00aBHTH H3MepeHHe.

7. IllenxauTe MO KHOMKe PexiM m3ydeHns (3HAUOK C HAKOHEYHUKOM CTPEJIKH) Ha MAHEJN CJIeBa, YTOOBI BBITH U3
peXuMa MpaBKA.

Baxnoctb npeukTopoB: OOBIYHO MPU MOJIEJIMPOBAHUYU COCPEIOTAUYNBAIOT BHUMAHNE HA HANOO0JIee BAXKHbBIX
MPEAUKTOPAX U UCKITIOYAIOT UJIM UTHOPUPYIOT HAUMEHee BaXKHbIe. DTO MOMOTaeT ¢/IejIaTh IuarpaMmma BaXXHOCTU
MPEIMKTOPOB, MOKA3bIBASI OTHOCHTEIILHYFO BAXKHOCTH KaXIOT'0 IPEIUKTOPA MPHU OLCHKEe MOe) . [10CKOJIbKY
3HAYCHUS BaXXHOCTH SIBJITFOTCS] OTHOCHTEJIbHBIMU, CYMMAa 3TUX 3HAUYCHUIA 71 BCeX IOKa3aHHBIX MIPEIUKTOPOB paBHA
1,0. Ba)xxHOCTb IEpPEMEHHBIX HE CBSI3aHA C TOYHOCTHIO Moesi. OHa JIMIIb CBsA3aHa C BAXXHOCTHIO KaXI0TO
MpeIuKTOpa TSI MPEACKa3aHusI, a He C TOYHOCTBIO 9TOTO MpeACKa3aHusI.

Paccrostnust 1o 6mkaiimmx coceneii: D1a TabJMIa BBIBOAUT A OJIDKAMIINX coceiell 1 PACCTOSIHUS 0 HUX TOJIbKO
Ju1st hokycHBIX 3anuceil. OHa TOCTYIHA, €CJIM Ha y3JIe MOJIeJIMPOBAHUS 3a/aHa NepeMeHHas niaeHTH(GuKam
(DOKYCHBIX 3amuceii, ¥ COAEPKUT TOJILKO (pOKAJIbHBIE 3aNUCH, HACHTU(GUIIMPOBAHHBIE 3TOI IEPEMEHHOIA.

Kaxnas crpoka

* Cromnben PorycHasi 3alUCh COJIEPKUT 3HAUCHUE IEPEMEHHOM MeTOK HaOroAeHust. Ecin MeTku HabJIroieHnii He
3aJ[aHbl, TO 3TOT CTOJIOCI COJICPKUT HOMEP HAOJIFOAeHUST (POKYCHO 3aIiCH.

* {-TbIl cToJi0en B Tpymnie bimkaiinme cocem COEPKUT 3HAUCHUE IEPEMEHHOM METOK JJIS i-TOTO OJImKaiiiero
cocena (okycnoii 3amucu. Eciim MeTkn HaOJIIOACHUH HE 3a/IaHbI, TO 3TOT CTOJIOCI] COJIEPXKUT HOMED i-TOr0
O6mmkaiiiiero cocena GOKyCHOM 3aMUCH.

* j-tToro croJjbma B rpynine Hanvenblme paccTOsIHUSI COIEPXKUT PACCTOSIHUE OT i-TOTO OJIMKaliero cocesia a0
(hokycHoOI 3amnmcHy.

Cocemu: DTa muarpamMma IMokasbiBaeT (POKYCHbIC HAOIFOCHUS U UX k OJIMKaMIIuX coceieil Mo Kax oMy
MPEIUKTOPY, & TAKXKe IeJIeBoii nepeMenHoit. OHa JOCTYIHA, €CJIA Ha THArPaMMe IPOCTPAHCTBA IIPEAUKTOPOB
BBIOMpaeTcs (POKYCHOE HAOJIIOIEHHE.

I[I/Ial"paMMa cocesieli CBsI3aHa ¢ MNPOCTPAHCTBOM IIPECAUKTOPOB ABYMS crocobamu.

* BriOpaHHBIC Ha qUarpaMMe IIPOCTPAHCTBA MPEIUKTOPOB ((HhOKYCHBIC) HAOIIFOICHUS BEIBOISTCS BMECTE C UX k
OIDKAUIIIMU COCesIMA Ha THarpaMMe CXOJCTBA.

* 3HaveHue k, BHIOpaHHOE Ha AMArPaMMe IPOCTPAHCTBA PEAUKTOPOB, UCIOJIB3YETCs HA AUArpaMMe CXOJICTBA.
Bu16op npeukTopoB. [103BosIsIeT BEIOPATH NPEAUKTOPHI 1JI BEIBOAA HA JUArpPaMMe CXOJICTBA.

Quadrant Map (Kapra kBaapanTta): OTa nuarpaMma BHIBOIUT (OKYCHBIC HAOJFOICHUS U MX Ak OIKaNIIAX
coceJiell Ha TUarpamMme paccessHus (MM Ha TOYSYHOH TuarpamMMe, B 3aBUCUMOCTH OT ITKAJIbl U3MEPEHUH T1eJIeBO
HEPEMEHHOM) C [IEJIEBOI MEPEMEHHOM 10 OCH ) U KOJIMYECTBEHHBIM IPEAMKTOPOM 110 OcH x. Jlmarpamma pa3oura Ha
naHes 1o npeaukropaM. OHa JOCTYIHA, €CJIM 3aaHa [eJieBasi IepeMEeHHAas M Ha uarpaMMe poCTPpaHCTBa
MPEIMKTOPOB BhIOUpaeTCs (hOKYCHOE HAOJIFOICHUE.
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* J17151 HenpepbIBHBIX IEPEMEHHBIX IPOBOISATCS ONOPHbIE JIMHUK Yepe3 CPeIHUE 3HAUYCHNS IEPEMEHHbIX [T
00y4aroIieit rpymmsl.

BblﬁOp MPEeIMKTOPOB. Ilo3BosseT BbI6paTI) MPCAUKTOPHI JId BBIBOJA HA JUAarpaMMeE KBaJPaHTOB.

Kypuan onm6ok Bbioopa npeukTopoB: Kasxaast Touka Ha 9TOW IUAarpamMme IO OCH Y MOKa3bIBaeT OIKMOKY (J1160
JIOJIFO OLIMOOK, JTMOO OIMMOKY B BUJIE CYMMBI KBaIpaTOB, B 3aBUCHMOCTH OT LIKaJIbl H3MEPEHUI LieJIeBOi
HePEMEeHHOM) 1JI MOEIIHM C IPEAUKTOPOM, YKa3aHHBIM Ha OCH X (M BCEMH [OKA3aTeJIIMY, YKa3aHHBIMH JICBEe 110
ocH x). DTa nuarpaMma J0CTyITHA, €CJIM 3a/IaHbI IIeJIeBas IepeMeHHas 1 0TOOp moKka3aTesel.

Ta6smna knaccndukammm: B 9T0if TabMIe BEIBOIUTCS IIEpEKpecTHAs! KJIacCupUKanus HaOIFOACHHbBIX 1
IIpe/ICKa3aHHbIX 3HAYEeHHH 11eJIeBOii NepeMeHHoit o rpynnamM. OHa JoCTyIHA, eCin 3aJjaHa lIepeMeHHa s Ha3HAYCHHsI
W 9Ta epeMeHHas - KaTeropuasbHas ((JaroBas, HOMUHAJIbHAS WA HOPSAKOBAS).

e Ctpoka Ilponymennbie B KOHTPOJIbHO IPYIe COACPKUT YUCITIO HAOIIOICHUM U3 3TOM IPYIIIBI C MPOMYIIIEHHBIMU
3HAYCHUSIMU 11eJIeBOI iepeMeHHOoH. J{j1s1 onopHOit BRIOOPKM 9TU HAOJIIOACHUS IAIOT BKJIA/ B OOIIMIA IPOIIEHT, HO
HE B IIPOLICHT NMPABUJILHO KJIACCH(DUIIMPOBAHHBIX HAOJIFOICHUIA.

CBoaka ommook: DTa TabJimIa TOCTYIHA, eCII 3aJaHa IeJieBas IepeMeHHas. B Heil BRIBOAWTCS OMmOKa MO/IEIIH:
CyMMa KBaApaTOB I HEPEPHIBHOHN IEJIeBOI IepeMeHHO# 1 mponeHT ommu6oxk ((100% — oOrmii mporeHT
IPaBIIHHO KJIACCU(UIMPOBAHHBIX HAOJIFOICHUN) /1T KaTErOpUaJIbHOM 11eIeBO epeMeHHOH.

MapameTpbl mogenu KNN

Ha Bxiagke [TapaMeTpbl MOXHO 3aaBaTh JIONOJHUTEIbHBIE IOJISI JIJISI BBIBOJIA MIPU IPOCMOTPE Pe3yIbTaTOB
(HampuMep, BBITIOJHSS y3el1 Tabimia, IpUCOeIMHEHHBIH K CIIeNKY). Bo3meifcTBre kaxI10i U3 3THX OMIUN MOKXHO
YBHUIETh, BRIOpAB WX U HaXXaB KHONKY [IpenBapuTebHBINA TPOCMOTP (IPOKPYTHTE HAIPABO CTPAHUILY BEIBOAA
[MpenBapuTeILHOrO MPOCMOTPA, YTOOB! YBUETH JTOMOJIHUTEIHHBIEC TIOJIS).

JIOﬁaBPITI) BC€ BCPOATHOCTH (ZIOI'IYCT“MO TOJILKO JJIfl KATErOpuaJbHbIX noJiei Ha3Ha‘{eHl/lfl). Ecim BkiHOYEHA 5Ta
ongus, aJIst KaXXa0u 06pa6aTHBaeMoﬁ Y3JIOM 3allMCH BBIBOJATCA BEPOATHOCTH AJIA KAXXKIOT'O BO3ZMOXHOT'O 3HAYCHUSA
HOMMHAJIbHOI'O HJIN CI)J'Ia,FOBOFO 1moJisg HazHaveHus. Ecim ata onmus BBIKJIFOUCHA, OJIsI HOMUHAJIbHBIX 1 (l)ﬂaFOBbIX
1oJieid Ha3HAauYeHU s BBIBOASTCS TOJIBKO MMPECACKaA3aHHOC 3HAYCHUE U €TO BEPOATHOCTD.

Ilonoxenue o YMOJIYaHUEO OJISL OTOr'O MEPEKITOYATCIIS OMPEACIIACTCA COOTBETCTBYOIIUM IIEPEKITFOYATCIIEM Ha Y3JI€
MOJCIUPOBAHUS.

BbIMHCJIHTB NPOCTHIE OHEHKH CKJIOHHOCTH. [171s1 MO/Iesieil ¢ (hi1aroBbIM MOJIeM Ha3Ha4YeHHs (KOTOPOE BO3BPAILAET
npeackaszanue [la wim HeT) MokHO 3aTpebOBATh OIEHKY CKJIOHHOCTH, KOTOpasi 0003HAYaET MPaBI0TO01001e
IPaBUJIbHOI'O BBIXOAHOT O 3HAYCHU A, 3aJAHHOTO AJIA IOJISA HA3HAYCHU . STO JOTIOJIHEHUE K IPYIUM IIPEACKA3aHHBIM
1 JOBEPUTCIJIbHBIM 3HAYCHUAM, KOTOPBIEC MOXKHO CICHEPUPOBATH ITPU CKOPUHIC.

BbI4uC/IHTD CKOPPEKTHPOBAHHBIE OLEHKH CKJIOHHOCTH. [IpOCThIe OLIEHKU CKJIOHHOCTH OCHOBBIBAIOTCS TOJILKO HA
JTAHHBIX O0YYCHUS ¥ MOTYT BBITJIICTh YPE3MEPHO ONTHUMUCTUICCKIMU H3-3a TCHICHIINA MHOTUX MOJIeIeit
YpEe3MEPHO TOYHO HMOATOHSITH 3TH JaHHBIC IO MOJIeIb. KOppeKTHpOBKa CKJIOHHOCTE! HAallpaBJIeHA HA
KOMITEHCAIIMIO 3TOTO 3(ppekTa myTeM mpOBEepKH BBHITOJTHEHHS MOJIEIIN HA NCIBITATEIEHOM U IIPOBEPOTHOM
paszaenax. [{7s 9Toit onmum TpedyeTcs, YTOOBI TIOJie pa3AesieHns OBLIO OMPEIeIeHO B IOTOKE M CKOPPEKTHPOBAHHBIE
OIIEHKHU CKJIOHHOCTH OBLIIM BKJIFOUEHBI HA Y3JIe MOACIIMPOBAHUS O TeHEPUPOBAHUS MO/ICIIN.

IMoka3zare O/mkaiimme. Eciv 3a1aTh /I 9TOTO 3HAYCHUS n, rac n - 9TO MOJIOXKUTECIIBHOC LEJIOC YUCIIO, B MOJCIIb

BKJIFOYAETCS 71 OJIMKAMUIIIMX coceneit (bOKyCHOﬁ 3alliCH, a TAKXKXEC UX OTHOCUTCJILHBLIC PACCTOSIHUS 10 (bOKYCHOﬁ
3aIlucu.
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YBegomneHusa

OTa nHpopMaIus OTHOCUTCS K MPOJIYKTAM U CEPBUCY, MPEJIAraeMbIM 110 BCEMY MUDY.

IBM MoxeT He MpeoCTaBIISATh B APYTUX CTpaHAX MPOAYKTHI, YCIYTU U allllapaTHbIe CPEJICTBA, OMUCAHHbIE B JAHHOM
JIOKyMeHTe. 3a nHpOpMaNuei 0 MPOIyKTaxX U yCIIyrax, IpeAoCTaBIsIEMbIX B Ballleif cTpaHe, oOparaiTech K
MmecTHOMY nipeacTaButesito IBM. Cebliiku Ha po1yKThI, TporpamMmbl uiu yeiryru IBM He o3HavyaroT u He
MIPE/IIOJIATAFOT, YTO MOKHO HCIIOJIL30BATh TOJBKO YKa3aHHBIE MPOIYKTHI, IPOTpaMMBbl WK yeayru IBM.
Pazpermraercs ucrnop30BaTh JTF0OBIE QYHKIIMOHAJIEHO SKBUBAJICHTHBIE TPOIYKTHI, IPOTPAMMBI WIH YCIYTH, €CIIH IpU
9TOM He HapymaroTcs mpaBa IBM Ha HHTEIIIEKTyaJIbHYI0 COOCTBEHHOCTh. OTHAKO OTBETCTBEHHOCTH 34 OLCHKY 1
MPOBEPKY PA0OTHI JIFOOOT0 MPOYKTA, IPOTPaMMBbI UJTU CEPBUCA, HE MPOM3BEICHHOTO Koproparueir IBM, jiexuT Ha
M0JIb30BaTEJIE.

IBM moxet pacnojraraTb DaTCHTAMU UJIM paCCMAaTPUBACMbIMU 3asIBKAMU HA NATCHTBI, OTHOCAIIUMUCH K ITPEIAMCTY
JaHHOI'O JOKYMCHTA. HpeﬂT)HBIIeHI/IS JaHHOI'O JOKYMCHTA HE NPCIOCTABJIACT KaKy}O-J'II/I6O JIMIOCH3UIO HA 3THU
MMaTeHTHl. BbI MOXeTe mOoC/IaTh TUChbMEHHBII 3alpocC O JIMIECH3UM 110 aAPECy:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
U.S.A.

[To nmoBomy JMIIEH3MH, CBSI3aHHBIX C HCIOJIb30BaHIEM HaOOpoB nByx0aiiTHBIX cuMBoJIoB (DBCS), o6pamiaiitecs B
OTJIeJT MHTEJUICKTYaIbHOIT coOcTBeHHOCTH IBM B Baleil cTpaHe M HalmpaBbTe 3aPOC B MUCBMEHHOH (popMme 1o

azipecy:

Intellectual Property Licensing
Legal and Intellectual Property Law
IBM Japan Ltd.

1623-14, Shimotsuruma, Yamato-shi
Kanagawa 242-8502 Japan

Crenyromuit ab3am He mpuMeHseTcs B BemkoOpuTaHny uim B JIF000I Ipyroif cTpaHe, re NoT00HbIC 3asiBIICHIS
npotuBopeuaT MecTHbIM 3akoHaM: INTERNATIONAL BUSINESS MACHINES CORPORATION
[TPEJCTABJISIET JAHHYIO ITVBJIMKALIMIO "KAK ECTB", BE3 KAKUX-JIMBO TAPAHTUM, KAK
SABHBIX, TAK U TTOAPA3YMEBAEMBIX, BKJIFOUA S, HO HE OTPAHNYMBACH TAKOBBIMU,
IMPEAITOJIATAEMBIE TAPAHTUN COBJIFOAEHW A UbMX-JIMBO ABTOPCKUX TTPAB,
BO3MOXHOCTU KOMMEPYUECKOI'O UCITOJIB3OBAHW A UJIU ITPUTOAHOCTHU OJIA
KAKUWX-JIMBO LIEJIEM U COOTBETCTBU S OITPEJIEJTEHHOM L{EJTN. B HeKOTOPBIX IITATAX [IPH
ONpe/IeJICHHBIX COTJIAIICHUSIX HE TOMYCKAETCSl OTKA3 OT BBIPAXKEHHBIX UJIU MOJIPA3yMEBAEMBIX TapAHTUH, TIOITOMY
JIAaHHOE 3a5IBJIEHUE MOXKET K BAM HE OTHOCUTBCSL.

OTta mHGOpPMAaNHI MOXKET COACPKATh TEXHIMIECKHEe HETOYHOCTH U TUTIOT padckue omunoku. B mpencraBieHHyo 3/1€eCh
MHOOPMAIIIO IEPHOINIECKA BHOCITCS U3MEHEHNS; 9TH N3MEHEHNS OYIyT BKJIFOUATHCS B HOBBIE M3JAHUS TaHHOM
nyosmkarnm. Pupma IBM MoxeT B Jto60e BpeMs 6e3 yBeIOMJICHHSI BHOCUTH M3MEHEHUS U YCOBEPIIIEHCTBOBAHUS B
HIPOIYKTHI ¥ IPOTPAMMBI, ONIMCAHHBIE B 3TOM MyOJIMKAIINN.

JIro6bIe MPUBOAUMBIC 3/1ECh CChLIKM HA Web-CaliThl, He OTHOCSIIUeCs K KoMmnanuu IBM, TaroTcst HCKITFOUUTEILHO
JUTsL yI00CTBa M HU B KOCH Mepe He CIIyKaT LEeJIsIM HOIICPXKKU M PeKJIaMbl 9THX web-caiiToB. MaTepuasibl 3Tux
Web-caliTOB He SIBJISIFOTCSI 4aCThIO TAHHOTO MpoaykTa IBM, 1 BbI MOXeTe UCIOJIb30BATh UX TOJILKO HA
COOCTBEHHYIO OTBETCTBEHHOCTD.
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JIroOyro mpemocTaBiieHHyI0 BaMu nH(popMaiuio IBM MokeT NCmoJib30BaTh UM PACIPOCTPAHSITh JIFOOBIM
crocoboM, Kakoif COYTET HyKHBIM, He Oepst Ha ce0s1 HUKaKuX 00s13aTeJIbCTB IO OTHOILICHUIO K BaM.

Ecnu obJtamatestro JIMIIEH3MK HA TAHHYIO POTPAMMY MOHAI00STCS CBEJICHUS O BO3MOXKHOCTH: (1) OOMEHA JaHHBIMU
MEX/ly He3aBHCHMO pa3pabOTaHHBIMK IPOTpaMMaMU U IPYTHMHM IporpaMMaMu (BKJIFOYast JaHHY0) U (ii)
COBMECTHOI'O HCIIOJIb30BAHUS TAKMX JAHHBIX, OH MOXKET OOPATUTHCS 11O aJpecy:

IBM Software Group
ATTN: Licensing
200 W. Madison St.
Chicago, IL; 60606
U.S.A.

Taxas I/IH(i)OpMaHI/IH MOXET OBITh JOCTYIIHA IPU COOTBETCTBYIOIIUX YCIIOBUAX U COTJIAIICHUAX, BKJIFOYAs B
HCKOTOPLBIX ClIy4asaX B3UMAaHUC IJIATHI.

OmnucaHHyIo B JAHHOM JOKYMEHTE JIMLIEH3MOHHYIO IPOrPaMMYy U BCE NpUjlaraeMble K Hel JIMIIEH3UPOBAHHBIE
MaTtepuaJibl IBM nmpenocrasiiseT Ha ocHoBe nmojtoskenuit Cormamennst Mmexay IBM n 3akazunkom,
Mexaynaponnoro Cormnamenns o Jlunen3usx Ha [Iporpammsl IBM wim 11060T0 95KBUBAJICHTHOTO COTJIAIIIEHUS
mexay IBM u 3akazuukom.

JIroOble MaHHbIE O BBHIMOJIHEHUH, COJIEPIKAIINECS 3/1€Ch, OBLIIN ONpeiesieHbl B KOHTpoJmpyemMoii cpene. [ToaTomy
Pe3yJIbTaThl, IOJIyYeHHBIE B IPYTUX ONEPAIIMOHHBIX CPelaX, MOTYT CYIIECTBEHHO OTJIn4aThbesl. HekoTopseie
U3MEpEeHHsl MOTJIM ObITh ClIeJIAHbI HA CUCTEMAaX B CTAIMU Pa3pabOTKH, U IOITOMY HET FapaHTUH, YTO
COOTBETCTBYIOIIKE [TOKA3ATEIM OCTAHYTCSI TEMHU XK€ Ha OOIIeTOCTYIHBIX CHCTeMax. boJjlee TOro, HEKOTOPEIE
MMOKAa3aTeJ M MOTJIM OBITH OLICHEHBI MyTEM JKCTPANOJIAINA. PeaTbHbIe pe3yIbTaThl MOTYT OTJINYATHCS.
[Tosb30BaTENHN 3TOTO JOKYMEHTA JOJDKHBI IPOBEPUTH IPUBOINMBIC TAHHBIE B X KOHKPETHOM Cpejie.

Wudpopmanus o mpoAyKkTax, He MpUHAJIeKAMNUX KoMnanuu IBM, Oblia moJyueHa OT MOCTaBIIUKOB 3TUX
IPOJIYKTOB, U3 UX ONMYOJIMKOBAHHBIX COOOIIEHUIT MITH APYTUX OOIIEOCTYNHBIX HCTOUHNKOB. Komnanus IBM He
TECTHPOBAJIA ITU MPOAYKTHI U HE MOXKET HOATBEPAUTH NPABUIILHOCTh UX PAOOTHI, COBMECTUMOCTD U APYTHUE
YTBEPKACHUS, Kacaroluecs NpoAyKTOB, He IpuHaAIexamux komnanun IBM. Bonpocs! 0 BO3MOXKHOCTSX 3TUX
MPOIYKTOB CJIEAyeT HAIPABIISATh UX MOCTaBLIUKAM.

Bce 3asBreHns, kacaromuecs OyIyINX HAIPaBJICHAN IEATEILHOCTH MM HaMepeHuit kopnopanuu [BM,
TOIBEPKEHBI N3MEHEHHIO TJIA OTMEHe 0e3 MpeIynpekACHNUS U SBJISIOTCS He OoJiee YeM BBIpakeHNeM Iejielt mim
HAMEPEHUN.

Ot CBCACHUA COACPXKAT NPUMEPHI JaHHBIX U OTYCTOB, UCIIOJIb3YEMBbBIX B IOBCECAHCBHBIX ACJIOBBIX ONCpalusiX.
YToO0BI MPOUJUIFOCTPUPOBATH UX HACTOJILKO ITOJIHO, HACKOJIBKO 3TO BO3MOXHO, IdHHBIC NPUMEPBI BKJIFOYAOT UMCHA
WHAUBUAYYMOB, HA3BaHUS KOMHaHI/Iﬁ, 6peHI[OB 1 OpOAYKTOB. Bce ot uMeHa u Ha3BaHUS SIBJISIOTCS
BBIMBIIIJICHHBIMU, U Jro6oe COBIAACHHSA C HA3BAHUSAMMU U aApeCaMu, UCIIOJIb3YEMbIMU PEaJIbHO HeﬁCTByIOHII/IMI/I
KOMIIAHUSAMMU, SABJIACTCA YUCTO CHy‘IaﬁHBIMH.

[Tpu mpocMOTpe TAaHHOTO JIEKTPOHHOTO MH(DOPMAIIMOHHOTO TOKYMEHTa (pOTOrpadur 1 BETHHIE MILTFOCTPALINT
MOTYT HE TOKa3bIBATHCS.

ToBapHble 3HaKu

IBM, storotun IBM, u ibm.com SIBJISIFOTCSI TOBAPHBIMHU 3HAKAMH HJIM 32PETUCTPUPOBAHHBIME TOBAPHBIMY 3HAKAMU
koMnaunuy International Business Machines Corp., 3aperucTpupoBaHHBIME BO MHOT'HX CTpaHax mupa. [Ipoune
HAaUMEHOBAaHUS IPOAYKTOB U yCIYr MOT'YT ObITh TOBAPHBIMU 3HaKaMHU, NpuHagiexamumu IBM umm npyrum
KOMITaHUsM. TeKyImii CIMCOK TOBapHBIX 3HAaKOB IBM MoxHO Halitu B IHTepHeTe Ha cTpanute "Copyright and
trademark information" mo anpecy www.ibm.com/legal/copytrade.shtml.
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Intel, mororun Intel, Intel Inside, storotum Intel Inside, Intel Centrino, sjorotumn Intel Centrino, Celeron, Intel Xeon,
Intel SpeedStep, [tanium u Pentium sIBJISIFOTCSI TOBAPHBIMY 3HAKAMU MJIH 32 PETUCTPUPOBAHHBIMU TOBAPHBIMHU
3Hakamu kommauuu Intel umu ee mouepuux kommnanuii B CoequnaeHnbx llITaTax u Ipyrux crpaHax.

Linux siBisieTcst 3aperucTpupoBanHbIM ToBapHbIM 3HakKoM Linus Torvalds B Coennuennbix llTaTax u apyrux
CTpaHax.

Microsoft, Windows, Windows NT u jjorotun Windows SIBJISFOTCSI TOBapHBIMH 3HaKaMu Koprioparuu Microsoft B
Coenunennpix llTaTax u Apyrux cTpaHax.

UNIX siByisieTcst 3aperucTpupoBanHbiM ToBapHbIM 3HakoM The Open Group B Coenunennbix llTaTax u qpyrux
CTpaHax.

Java u Bce OCHOBaHHbBIC Ha Java TOBapHBIC 3HAKH U JIOTOTHIIBI - TOBAPHBIC 3HAKU WJIM 32 PErHCTPUPOBAHHBIC
ToBapHbIe 3Haku Oracle w/mm ero GpuIHaIoB.

Jpyrue Ha3BaHUs MPOTYKTOB U YCIYT MOTYT SIBJISITHCS TOBAPHBIMH 3HakaMu IBM nii Ipyrux KOMITaHHAIA.
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Fnoccapwui

A

AICC . Kputepuii i1 BBIOOpa U CPaBHEHUS CMEIIAHHBIX MOJIEJIC HA OCHOBE OTPHUIATEILHOTO YIBOCHHOT'O (OrPAaHMYEHHOTO)
Jlorapugma nmpaBaono106us. MeHbllne 3Ha4eHusT YKa3bIBAIOT Ha JIyqyro Mojieib. Kputepuit AICC "koppektupyet"
nHpopMannoHubiit kpuTepuit Axanke (AIC) st MaJibIx pa3mepoB BeIOOPOK. [1pu yBesmueH pa3MepoB BLIOOPOK KPUTEPHid
AICC cxonures x xputepuro AIC.

Mean . Mepa neHTpaIbHOW TeHACHIIMH. APUPMETHIECKOE CPEHEe; CyMMa, JISJICHHASI HA YMCII0 HAOJIIOACHUIA.

R

Range . Pa3nocTb Mexy HAMOOJIBIINM ¥ HAUMEHBIIINM 3HAYCHUSIMH YHCJIOBOM EPEMEHHON; MAKCHMYM MHHYC MHHUMYM.

R-ksazpar . Mepa cormacus Jis THHEHHON MOJIEIH, TaKXKe Ha3biBaeMas K03hPUIUCHTOM AeTepMuHanun. PaBHa qoie
U3MEHYUBOCTH 3aBUCUMON NIEPEMEHHOM, OO BACHSIEMOI perpeccuoHHON Mojiesbio. [Tpunumaet 3nauenus mexay 0 u 1. Masbie
3HAYEHUS TOBOPST O TOM, YTO MO/IEJIb HE aJIEKBATHO OIMCHLIBAET JAHHBIE.

S

Sum . CyMMa UM UTOT AJI BCeX 3HAYEHHH 110 BCeM HAOJIIOICHUSIM, HMEIOIIMM HEeNPOIIYIIeHHbIE 3HAYCHHUSL.

\'

V Pao (auckpumunanthuiii anaiu3s) . Mepa pa3ianuuil Mex 1y IpyINIOBBIMHI CPETHUMH. Taxke Ha3bIBAETCS CIIEIOM
Jloymu-Xotesummara. Ha kaxxqom 1mare BBOAUTCS Ta IEPEMEHHAs!, KOTOPasi MAaKCUMU3UPYeT NpupocT unaekca V Pao. Beiopas
9TOT apaMeTp, BBEAUTE MUHUMAJIbHOE 3HaYeHHUE, KOTOPOE J10JDKHA UMETh [IepeMEHHas!, YTOObI ObITh BKJIFOYCHHOI B aHAJIU3.

A

Acummerpusa . Mepa acummeTpun pacnpenesenus. HopmasbHoe pacnpenesieHue CUMMETPUYHO, U 11 HErO aCUMMETPHUs paBHA
0. Pacripeniesienue co 3HaYMMOI ITOJIOKUTEILHOM aCUMMETpHEl IMeeT JUTMHHBIN XBOCT clipaBa. Pacnpenesenue co 3Ha4MMOi
OTpHLATEIHHON aCHMMETpHEl IMeeT UTMHHBIA XBOCT cJieBa. B kauecTBe rpy0oro mpaBmiia MOXHO CKa3aThb, YTO 3HAUCHUE
aCMMeTpHH, 00Jiee 4eM BIBOE NPEBBIIIAIOIIEE €¢ CTAHIAPTHYIO OIINOKY, YKa3bIBAaeT HA HAJIMYUE ACHMMETPHUHU PACHpEeIeIICHUS.

Buytpurpynmosas . 175 ki1accudukanuy HaOJIFOICHUI NCTIONIb3yeTCs 00beIMHEHHAS! BHY TPUTPYIIIOBAsi KOBapUAIIMOHHAS
MaTpuIa.

BllyTquprHOGaﬂ KosapuayuA . BeiBoautes O6”I>CZ[I/IHGHH35[ BHYTPUI'DYIIIOBAsA KOBApUALIMOHHAA MaTpUlla, KOTOpass MOXET
OTJIMYATBCS OT OOIIEeH KOBapHaHHOHHOﬁ MaTpUIbI. ManI/IL[a BBIYUCIACTCA NYTEM YCPEAHECHUS OTACJIbHBIX KOBAPUAIITUOHHBIX
MaTpul AJist BCEX I'PYIIIL.

Buyrtpurpynmosas koppeaayus . BpiBonuTcs 00beAMHEHHAs BHYTPUIPYNIIOBAS KOPPEJISIUMOHHAS MAaTPULA, IOJIyYeHHAas IIyTeM
YCPeIHEHNs KOBapUAIIMOHHBIX MaTPHUIl OT/ISJILHBIX TPYIII IIepe T BBIYUCICHUEM KOPPEIISIHiA.

r

T'pagpux gosxcurus . BBHIBOOUT KyMYJIITUBHYIO (DYHKIIMIO JOXKHUTHUS (HAJISKHOCTH) B JITHEHHOM MacIuTabe.
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I'paguru mas orgeavnoix rpymr . JlnarpaMma paccesiHusl 3HaUeHUH MEePBBIX IBYX AUCKPUMHUHAHTHBIX (QYHKIMN CTPOUTCS JIJIS
KaXJI0} TPYNIBI B OT/IEJILHOCTH. Eci ecTh TOJIbKO O/1HA TUCKPUMUHAHTHAS (DYHKIUS, BMECTO JUarpaMMbl PACCESTHUS
BBIBOAMTCS THCTOIPAaMMaA.

T'pagpuxu kombunuposannwix rpymr . CTPOUTCS TUArpamMMa PACCESTHUS 3HAYCHUI NEePBBIX [BYX IUCKPHUMHUHAHTHBIX (DyHKIHH IS
HaOJroeHnit n3 Beex rpymi. Ecim ecTh TOIBKO 01HA AUCKPUMUHAHTHAS (DYHKIUS, BMECTO JHATPAMMBI PACCESTHUS BHIBOJUTCS
TECTOrpaMMma.

A

Hucnepcus . Mepa aucnepc OTHOCUTEJILHO CpeHEro 3HaueHusi. PaBHa cymMMe KBaipaToB OTKJIOHEHHUH OT CPETHETO,
JIEJICHHOI Ha YMCJI0, HA eIMHUIY MEHbIIIee Yuciia HaOJrroAeHuil. Jucnepcust u3mMepsieTcsl B eIMHKUIAX, KOTOPbIE paBHbI KBaIpaTaM
€IMHULl U3MEPEHUS CaMO IEPEeMEHHOIA.

ﬂOHyCTUMO . ,HOHyCTI/IMI)Ie Ha6J'IIOI[eHI/IH HE COACPKAT HU CUCTEMHBIX, HU [IOJIb30BATCJIbCKUX IMTPONYIICHHBIX 3HAYCHUIA.

E

Enunuya munyc goncutue . B nuHeliHOM MaciiTabe BoIBoUTCs rpaduk GyHKuny, paBHOW 1 MUHYC QYHKIMS JOKATHS
(HameXHOCTH).

n

Hngpopmayuonnwiii kpurepuit baiieca (BIC) . Kputepwuii 1711 BbIOOpa U CpaBHEHUS MOJIEJICH Ha OCHOBE OTPHUIATEILHOTO
YIBOEHHOTO Jiorapudma npasonogoousi. MeHbIne 3HaYeHNs YKa3bIBAIOT HA JIyulyto Mmojesis. BIC taxxke "mrpadyer” Monem
CO CIIMIIIKOM OOJIBIINM YHCJIOM NapaMeTPOB (HAIPUMeEp, CJIOKHBIE MOJIEIIH C OOJIBIINM YHNCIIOM BXOAHBIX IIEPEMEHHBIX ), HO
6oJee crporo, yem AIC.

Hcmoavzosanue 6EPOATHOCTU F. HCpCMeHHaﬂ BBOJUTCA B MOJIE€JIb, €CIIN Ha6J’IIO,E['d€MLII71 YPOBEHBb 3HAYMMOCTH €€ F-3nauenus
MCHBIIC 3aIAHHOI'O IOPOra BKJIFOUYECHUA, U UCKITFOYAE€TCA, €CJIA 3TOT YPOBEHb 3HAUYMMOCTHU OoJtbIIIe nmopora UCKJIFOYCHU . l_[OpOF
BKJTFOUCHUSI JIOJDKCH OBITh MEHBIIIE nopora yaaJji€Husi, OHA 00a JTI0JDKHBI OBITh TOJIOKUTEIbHBIMA. Ecin HeO6X0,Z[I/IMO BKJIFOUUTH B
MOICIb OoJIbIire NEPEMEHHBIX, YBECJIMYbTEC NOPOT BKJIFOYCHUS. YT10OBI MCKJIFOYUTDH U3 MOJCIIN 0oJIbIIIee YUCIIO IIEPEMCHHBIX,
CHU3BTE NOPOT UCKIIFOYCHUA.

Hcmoavzosanue snauenus F . HCpCMBHHaﬂ BBOJUTCA B MOJICJIb, €CJIA €€ F-3nauyenune MPEBLIIACT 3aJaHHOC 3HAYCHUEC BKIFOUYCHU A,
1 UCKJIIOYACTCH, €CJIN €€ F-3HaucHre MEHbIIIC 3HAUCHUS UCKJTFOUYCHUS. 3HAUYCHUE BKJIFOYCHUS JOJDKHO ITPEBOCXOAUTh 3HAYCHUE
yaajienus, oba JJOJIKHBI OBITh MOJIOKUTEJIbHBIMU. Ecii HGOGXO,E[I/IMO BBECTU B MO/JICJIb 0oJibIIe NEPEMEHHBIX, CHU3BLTEC IOPOT
BKJIrOYeHUsI. UTOOBI HCKJIFOYUTD U3 Moe 00JIbIIee YUCIIO NEPEMEHHBIX, YBECJIMYbLTEC HOPOI" UCKIIFOYCHU .

K

Kaaccugpurayus ¢ yaasenuem mo ognoti Touxe . Kasxnoe HaOJroieHNe IpY aHATIM3E KIACCHDUIUPYETCS ¢ TOMOIIbIO QYHKINH,
MIOJIyYEHHOI! IO BCeM OCTAJIbHBIM HAOJIIOICHUSIM, KpoMe TaHHOTO. Mcnosb3yercst Takxke HazBanue "U-meTon'".

Kosapuayusa . HenopMupoBaHHasi Mepa CBSI3U MEX/1y IBYMsI IEPEMEHHBIMU, paBHAsI CYMME MONAPHBIX IPOU3BEICHUHI
OTKJIOHEHUH, AejieHHoi Ha N-1.

Koeapuauuﬂ OT/€NbHbIX ITPYIIT « I[HSI Kaxou Tpynnbl BBIBOAUTCS OTACJIbHAA KOBAPpUAIITMOHHAS MaTpUla.

KCKO . Kopensb cpennero kBaapata omu6ku. Kopens kBaapatuslii u3 Cpennero Ksanpara Omubku. Mepa Toro, HaCKoJIbko
3aBUCHMBIIT PSIT OTJIMYAETCS OT PSIAA eT0 3HAUCHUIA, MPeICKa3aHHbIX MOEIbIO, BEIPAXKCHHAS B TeX K€ eINHMIAX, YTO I
3aBUCUMBIH PSI.
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M-xpurepuii Boxca . Kputepuii paBeHCTBa IPyNIOBBIX KOBAPHALUOHHBIX MaTpHL. Eciu p He 3HAa4UMO, a BEIOOpPKA JOCTATOUHO
BEJINKA, TO HET JOCTATOYHBIX CBHAETEILCTB TOTO, YTO MATPHUIIBI PA3IMYAIOTCA. DTOT KPUTEPHid TYyBCTBUTENIEH K OTKJIOHEHUSIM OT
MHOI'OMEPHOH HOPMAJILHOCTH.

Maxkcumym . Hanbospliee 3HAUCHUE YUCIOBON IEPEMEHHOIA.

Meauana . 3HaveHue, BbIIIE ¥ HUXKE KOTOPOTO MONAIAET MO MOJIOBUHE HAOMoeHNH, nHavye S0-if mpoueHTu b, Ecimu yunciio
HAOJTIOICHHIA YeTHO, MeIHaHa €CTh apU(PMETHIESCKOE CPETHEE IBYX HAXOISIIUXCS B CEpeINHE 3HAUCHUH, €CITH BEIOOPKY
YIOPSI0YUTD 0 YOBIBAHUIO WJIM IO BO3pacTaHuto. MeauaHa npeAcTaBiisieT OO0l Mepy LeHTpaJIbHON TeHICHIIUU, KOTOpast
HEYYBCTBUTEJIbHA K BBIOPOCAM, B OTJIMYHE OT CPEAHETO 3HAUCHU S, KOTOPOE MOTYT UCKa3UTh HECKOJIBKO IKCTPEMAIILHO OOJIBIITHIX
WJIU MaJIbIX 3HAYCHUN.

Munumusayua aamodger Yuikca . Meton oT60pa HEpeMEHHBIX B IATOBOM TUCKPUMUHAHTHOM aHAJIA3€, OTOUPATOLIHIA
NepeMEeHHbBIe 7151 BBOJA B YpPABHEHNE HA OCHOBAHUU TOTO, HACKOJILKO OHM YMEHBIIAIOT 3HaUeHue "1amoaa" Yuskca. Ha kaxaom
miare BBOJUTCS epeMeHHAa s, MUHUMU3UPYIOLIAs 9TO 3HAYCHUE.

Munumym . HaummeHnbliee 3HaUEHHUE YUCIOBOM IEPEMEHHOM.

MMO . MakcuMaabHbI MOy b OOk, Hanbosbmas ommbdka nporuo3a, BeIpakeHHas B TeX e eMHUIIAX U3MEPEHUS, YTO U
3aBucuMblil psia. Kak 1 MOMO, 3TOT nokaszartesib M0JIe3€H, YTOOBI IPECTABUTh HAMXY/IIIMIA BApUAHT IPOrHO3a. Mo1yib
OIIMOKY U OTHOCUTEJIbHBINH aOCOFOTHBIN MPOLEHT OIIMOKU MOTYT IIPUHAMATH MAaKCHMAaJIbHbIC 3HAYCHNS B PA3HBIX TOUYKAX PsIla,
HaIpuMep, KOT1a MOAYJIb OIIHOKH /17151 OOJIBIIOrO 3HAYEHHS PsAa cJlerka MPeBOCXOIUT MOAYJIb OIIMOKH JIJI MAJIOTO 3HAYCHUS
pana. B aTom ciyuae MoyJib OIMOKK AOCTUTHET MaKCUMyMa NP OOJIbILIEM 3HAUYCHUH P, & OTHOCUTEJIBHBIH MOIYJIb OIINOKH
- IpY MEHbILIEM 3HAUYCHUU PAJa.

Mosga . Yame Bcero BcTpevarolieecs 3HaueHue. EcJin TakuX 3HAY€HUI HECKOJIbKO, KaX/10€ U3 HUX SIBJISIETCSI MOJIOM.

MOMO . MakcuMaJibHblii OTHOCUTEJIbHBIN MOy Ib OlIMOKU. Hanbosbinas ommobka mporuo3a, BbIpaKeHHas B IPOIICHTAX. DTa
Mepa MoJIe3Ha, YTOOBI MPEACTABUTh, KAKMM MOXKET OBbITh HAUXY/IIIUI IPOTHO3.

H

Heobvacnennas usmenuusocts . Ha KaxkIoM 11are BBOJUTCS NePeMEHHAst, MUHIMH3UPYIOLIAs CyMMY HEOObSICHEHHOIT
U3MEHYUBOCTH MEX/y ITPyIIIAMHU.

Hecrangapruszosannvie . BBIBOIUT HecTaHAapTU30BaHHBIE KOID(UIMEHTH AUCKPUMHUHAHTHON (QyHKIHN.

Hopmaausosanunoni BIC . Hopmanu3oBanHblil nHGOpMaMOHHBINA KpuTepuii balieca. OObIuHas Mepa 00ILEro Coryiacus MOJIEIH,
KOTOpAasl MBITAETCS YUECTh CJI0KHOCTH MOJIEITH. DTO 3HAUeHNEe, OCHOBAHHOE Ha Cpe/THeM KBajpaTe OINOKe, BKJIoYaeT mrpad 3a
0O0JIBIIIOE YHCIIO TAPAMETPOB IIPU HETOCTATOYHOH! IUTHHE psa. DTOT MITpad JUIIAT TPESHMYIIECTBA MOJIEIH C OOJIBIITIM
YHCJIOM HapaMeTpPOB, TO3BOJISAS C HOMOIIBIO JAHHOM CTATUCTHKH JIETKO CPABHUBATDH Pa3HbIe MOAECIH JJIsl OJHUX M TEX K€ PSAIOB.

o)

Obwas kosapuayuonnas Marpuyd . BBIBOANTCS KOBAPUAIIMOHHASI MATPUIA /TS BCeX HAOJIFOICHNH, KaK ecJii Obl OHM ObLIN U3
OJTHOM BBIOOPKH.

Onanogarropmviil qucrepcuonnsiii anaaus . [IpoBOAUT 0MHOPAKTOPHBINA AUCIEPCHOHHBIN aHAJIN3 ISl IPOBEPKH THIOTE3HI O
PaBEHCTBE IPYNIOBBIX CPETHUX IS KaXK/101 He3aBUCUMOM NEPEMEHHOMN.

Otxeavnvie rpymmy . J1ns knaccuuKanuy NCIOIb3YIOTCS KOBAPUAIIMOHHBIE MATPHUIBI AJIs1 OTAEIBHBIX IPymHm. Tak Kak
KJ1accuUKanus HPOU3BOIUTCSI HA OCHOBE IMCKPUMHMHAHTHBIX (QYHKIMH, a HE HA OCHOBE MCXO/HBIX EPEMEHHBIX, BEIOOP 3TOTO
rnapameTpa He BCerJa paBHOLECHEH KBaApaTUYHON JUCKPUMUHALINN.
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Mn

Ilocaegosareavnuiii bonghepponu . 1o npouemypa borpepponn nocie0BaTeILHOTO OTKIIOHSHNUS, KOTOPAs SIBJISICTCS
3HAYNTEJIbHO MEeHee KOHCEPBATHBHOMN B IUIAHE OTKJIOHEHHUS OTAEIbHBIX TUIIOTE3, HO COXPAHSET TOT e OOIIHil ypOBEHb
3HAYMMOCTHU.

Hocaenosareavnwiii Mugax . 1o npoueaypa lllnnaka mocieqoBaTeIbHOTO OTKJIOHEHHUS, KOTOPAsl SIBJISICTCS] 3HAYUTEJILHO MEHee
KOHCEpPBATUBHOI B IIJTAHE OTKJIOHEHMSI OT/IEJIbHBIX TUIIOTE3, HO COXPAHSIOLIEH TOT JKe OOIIMiA ypOBEHb 3HAYMMOCTH.

P

Paccroanue Maxanranobuca . Mepa TOro, HACKOJIbKO 3HAYCHHS HAOIFOACHUIA ISl HE3aBUCUMBIX IEPEMEHHBIX OTKJIOHSFOTCS OT
cpenHero no BceM HaOJsroieHusIM. bosbiioe paccrossnue MaxasanoOuca o3HavaeT, YTo HaOJIIOACHUE COACPKUT IKCTPEMATIbHbIE
3HAYCHUS B OJTHOU HJTH OOJIee He3aBUCUMBIX NIEPEMEHHBIX.

Pesyavrarer kaaccugurayuu . Uucia HaOIroAeHMIt, TPaBUIILHO U HENIPABUIILHO OTHECEHHBIX K KaXK10i U3 rpymI B
JUCKPUMIHAHTHOM aHam3e. DTO NHOT/a HA3bIBAIOT MAaTpPHIIEil MepeKpeCTHON KTacCU(pUKAIIN.

Pecriongentor . Koapl 111 paKTHYECKOI TPYIITBI, Mpe/ICKa3aHHOM TPYIIIBI, AlIOCTEPUOPHBIE BEPOSITHOCTH U 3HAYCHNS
JUCKPUMUHAHTHON (DYHKIMH BBIBOASITCS JIJIS1 KQXKI0TO HAOJTIOICHHS.

C

CMO . Cpenanii MOAyJh oHOKU. Mepa TOro, HACKOJIBKO Pl OTJIMYACTCS OT Psia ero 3HAYCHUIA, IPEeICKA3aHHBIX MOIEIIBIO.
CMO npeacraBiisieTcs: B UCXO/IHBIX €IMHUIIAX U3MEPEHUS psija.

COMO . CpenHuif OTHOCHTEIIBHBII MOJTYJIb OIINOKH. Mepa TOT0, HACKOJIbKO PSIT OTJIMYAETCS OT Psid €ro 3HAUYCHHUH,
IpeACKa3aHHbIX MO/IeJIbI0. OHA HE 3aBUCHUT OT MCHOJIb3YEMbIX €ANHUI U3MEPEHUS U TO3TOMY MOXET HCHOJIb30BATHCS IS
CpaBHEHUS PSIIOB C PA3HBIMU €IMHUIIAMU U3MEPEHUSI.

CpeﬂHld@ . BbIBO)lﬂTCﬂ O6LLICC U I'PYIIIOBBIC CPEAHUE, A TAKKE CTAHAAPTHBIC OTKJIOHEHUA [1JI1 HE3ABUCUMBIX ICPEMEHHBIX.

Crangaptnaa owubka . Mepa TOro, HACKOJIKO 3HAYCHHE CTATUCTUKHM KPUTEPUS MEHSETCS OT BBIOOPKH K BBIOOPKE. DTO
CTaHAaPTHOE OTKJIOHEHHE BIOOPOYHOIO pacipe/Ie/ieHus CTaTUCTUKH. Hanpumep, ctanaapTHast OImMbKa CpeTHEro - 3TO
CTAaHAAPTHOE OTKJIOHCHHE BEIOOPOYHBIX CPETHUX.

Crangaptrasa owuoka acummerpuy . OTHOIICHUE ACHMMETPHU K €€ CTAHIAPTHOM OIMUOKEe MOXHO HUCIOJIb30BATh KaK KPUTEPHUit
HOPMAJIbHOCTH (TO €CTh, MOXHO OTBEPTHYTH HOPMAaJIbHOCTb, €CJTH 3TO OTHOILICHUE MEHbIIIE, YeM -2, WK OOJIbIIE, YeM +2).
BosbIioe noJsiokuTeIbHOE 3HAYCHHE ACUMMETPHUH YKa3bIBA€T HA JUIMHHBIIN MPaBbIi XBOCT (pacnpeaesieHus ); 00JIbIIoe
OTPULIATESIbHOE 3HAYEHHUE - HA JUIMHHBIN JIEBBII XBOCT.

Crangaprnas owudka cpegnero . Mepa TOTO, KaK CHIILHO MOTYT OTJIMYAThCsl 3HAYCHUSI CPEIHETrO0 OT BHIOOPKHU K BBIOODKE,
M3BJIEKAEMBIX U3 OJIHOTO M TOTO € pacrpe/esieHus. MOXHO IPUMEHSITh 1T TPyOOro cpaBHEHMS HAOIFOCHHOT'O CPEIHETO C
TUIIOTETHIECKUM 3HAYEHHEM (TO €CTh MOXKHO 3aKJIFOYMTD, YTO JIBA 3HAYCHUS PA3JIMIAFOTCSI, €CJIM OTHOIIEHHUE UX PA3HOCTH K
CTaH/IAPTHOMY OTKJIOHCHUIO MEHbIIIE -2 WM OoJIbIIe +2).

Crangaprnas owudka sxcyecca . OTHOIIEHHE YKCIECCA K €r0 CTAHIAPTHOM OIIMOKe MOYKHO HCIIOJIb30BATh KAK KPUTEPHi
HOPMAJIbHOCTH (TO €CTh, MOXKHO OTBEPTHYTh HOPMAJIbHOCTh, €CJIM 9TO OTHOILIEHUE MEHBIIIE, YeM -2, UJIA OOJIbIIIe, YeM +2).
BoJbinoe moJioxxuTe IbHOE 3HAYEHHE IKCIecca YKa3bIBaeT, YTO XBOCTHI PaCIpe/Ie/IeHNs! JUIMHHEE, YeM Y HOPMaJIbHOTO;
OTpHIATEIbHOE 3HAYCHHUE JKCIecca yKa3bIBaeT Ha 00Jiee KOPOTKHUE XBOCTHI (KaK y PABHOMEPHOTO PACIIPE/ICIICHHUS).

crangapTHoe oTKA0HeHue . Mepa pa3Opoca BOKPYT CpeIHEro, paBHasl KBaApaTHOMY KOpHIo U3 aucnepcun. CTaHgapTHOE
OTKJIOHEHHE U3MEPSETCSI B TEX JKe eINHHUIAX, YTO U UCXOIHAS IEpeMEHHAsI.

Crangaptnoe oTkaonenue . Mepa Iucrepcuu BOKPYT CPEIHEr O, BEIPAXKEHHAS B TEX )K€ €IMHUIAX U3MEPEHUs, YTO U
HaOJmoieHus. PaBHa KOpHIO KBaIpaTHOMY U3 aucnepcuu. [1pu HopMaabHOM pacnpenesieHnn 68% HaOIIOACHUN YKIIaIbIBAIOTCS B
OJTHO CTAHJIAPTHOE OTKJIOHEHHE OT cpeaHero, u 95% - B Ba CTaHAAPTHBIX OTKJIOHEeHUs. Eciiu, Hanpumep, cpeiHuit Bo3pact
paseH 45 rogam co cranaapTHEIM OoTKJIOHeHUeM 10, To 95% HabJ1ro1eHmid TOJDKHBI 0Ka3aThesl Mex 1y 25 u 65 rogamMu npu
HOPMAaJIbHOM pacCIpe/IeIICHHN.
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Crayuonapnwiit R-xéazpar . Mepa, KOTOpasi CpaBHUBAET CTALMOHAPHYIO YaCTh MOJIEJIU C IPOCTON MO/IEJIbIO CPEIHEro. DTa
Mepa sBJIsieTCst 60Jiee NPeAOoYTUTEILHOM, YeM OOBIYHBIN R-KkBaapat, Korja uMeeTcs TpeH 1 UJIM Ce30HHAs Bapualusl.
CranuoHapHbIi R-kBagpaT MOKET OBITh OTPULIATEIHLHBIM C TUATIA30HOM 3HAYEHUI OT OTPUIATEIIbHON OECKOHEYHOCTH A0 1.
OTpunartesbHble 3HAYCHUS O3HAYAIOT, YTO paccMaTpuBaeMasi MOJeJb XykKe, 4eM 0a30Basg Mofesib. [1010KHuTeIbHbIe 3HAYCHH S
03HAYaIOT, YTO pacCMaTpuBaeMasi MOJIeJIb JIyullle, YeM 0a30Bast MOJEJIb.

T

Teppuropuasvnas kapra . I'paduk, Ha KOTOPBI HAHECEHBI I'PAHUIIBI, HO3BOJISIOIINE OTHECTH HAOJIFOEHNE K TPYIIIE Ha
OCHOBaHMY 3HauYeHMi QyHKIUH. Yucia COOTBETCTBYIOT TPYIIaM, II0 KOTOPLIM pacipeiessitoT Habmoaenus. CpeiHee Kax 1o
Ipymnel 0003HAYEHO 3BE340YKOM BHYTPH I'PAHUI] 9TOM rpynnbl. Ecim ecTh TOJIbKO OHA AUCKPUMHUHAHTHAS (QYHKIMS, JUarpamMma
HE BBIBOAUTCS.

y

Vuukaavnvie . OueHuBaroTcst Bee 3G (exThl OAHOBPEMEHHO, KaXIblid 3 (HEeKT KOPPEKTHPYETCSI O BCEM OCTAJIBHBIM 3 dexTaM
J060r0 BUA.

b

Quuepa . Koadpdunuentsr xaaccudurmpyrorueii Gpyukipn Ouiiepa, KOTOPbIE MOKHO HAIPSIMYIO UCIOJIB30BATH [JIS
Kiaccuduranuu. i1 Kaxoit rpynmsl co3AaeTcst OTAeIbHBIN HAO0P KOI((GUIIMEHTOB, IPU ITOM HAOJIFO/IEHIEe OTHOCUTCS K
rpyIie, KOTOPOil COOTBETCTBYET HAaUOOJIbIIICe 3HAYCHHE TUCKPUMUHAHTHON (QyHKINY (3HAUYCHUE KJIACCUPUIUPYIOIICH (YyHKIUH).

Dyukyua pucka . BBIBOIUT QPyHKIUIO HAKONJIGHHOI'O PUCKA B JIMHEHHOM MacIuTade.

3

Okeyece . Mepa CrpynnmupoBaHHOCTH HAOIFOACHU BOKPYT HEHTPaIbHON TOUKH. 11 HOpMAJIbHOTO pACHpeAesIeHNs 3HAUCHUE
skcuecca paBHO 0. [Tos10kuTeIbHBIN 3KCIECC YKAa3bIBAET HA TO, YTO [0 OTHOLLIEHUIO K HOPMAJIBHOMY PaCIpeAesICHUIO
HaOJIIOICHYST [T TAKUX pacHpe/iesIeHi CrpyIIIIpOBaHbI 60JIee INIOTHO OKOJIO IEHTPA ¥ UMEIOT 60Jiee TOHKHE XBOCTEHI 0
9KCTPEMYMOB paCIpeiesIeHHs, I 00JIee TOJICThIE XBOCTHI B 00JIACTH 9KCTPEMAJIbHBIX 3HAYCHUH. OTpHIATEIbHBIA KCIIece
yKa3bIBaeT Ha TO, YTO 110 OTHOIIECHHUIO K HOPMAaJIbHOMY PAaCIpeIe/ICHNIO0 HAOIIOACHHS U1 TAKUX PACIPEIeJICHUI CIPyINIPOBAHbI
MeHee IIJIOTHO OKOJIO EHTPa U UMEIOT 00Jiee TOJICThIE XBOCTHI IO 9KCTPEMYMOB paclpe/iesIeHus, U 60Jiee TOHKUE XBOCTHI B
00JIaCTH IKCTPEMAJIbHBIX 3HAYCHUIA.
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HMHHOBAIMOHHBIE BEIOpOCHl 280

Macrep mMojiesieil BpeMEeHHbIX

psroB 290

MHTET paLst

mojesnn APTICC 288
HMHTEPAaKTHBHBIE JiepeBbs 83, 84, 85

ROI 88

BLITOABLI 88

BbIUTphI 86, 87, 88, 89

reHepupoBanue Mozeieit 90

[I0JIb30BATEJILCKHE paclierienust 84

nocTpoenue auarpamMm 118

cypporatel 85

9KCIOPT pe3ysIbTaToB 92
HH(GOPMAIMOHHBIE KPUTEPUU

B JITHEHHBIX MOJIEJISIX 168

B JIMHEHHBIX-AS Mmonensax 174
nH(GOPMALMOHHBIN KpUTEpH AKanke

B JITHEHHBIX MOJIeIIsIX 168

B JIMHENHBIX-AS Monensax 174
uHbOpPMALK O MOJEIIN

ymHeldnbie-AS Monem 175

moesu aepeBa-AS 111

0060011eHHbIe JIMHEHbIe Moten 201



ucuepnsiBaronmii CHAID 83,99, 109

K

KapTa jepesa
MOJIeJIH AepeBa pertenuit 116
nocrpoenue quarpamm 118
KBaJpaTHLIA KOpeHb (IpeobpazoBanue) 282
Mactep mojeseit BpeMeHHBIX
psoB 289
KJIACCU(DMKAIIMOHHBIN BBIMI PBIILI
nepeBbs perieHuii 87, 88
Kkiactepuzauums 224, 227, 228, 229, 231, 237
oOuuit BeIBOJL 237
POCMOTp Kj1actepos 237
kiactepuzanums Twostep 231, 232, 233, 234,
235
KJIACTEPHBIii aHAJIN3
BbISIBJICHUE aHOMaJMid 59
JIByXoTanHBIN KJIACTepHbId 236
kyactepuzauus Twostep 231, 232, 233,
234,235
YyHCII0 KyactepoB 230
KOHCEKBEHT
HECKOJIbKO KOHCEKBEHTOB 251
KONUPOBAHHE CChLIOK HA Mojies 39
KO3 (PUIMEHT U3MEHUYUBOCTH
9KpaHUpOBaHue moJseit 54
KkpuTepuit MHOXuUTeelH Jlarpanxka
000011eHHbIe JMHElHbIe Moes 201
KPUTEPHil OTHOIIEHUSI IIPaBIONIO00MS
MO/IEJIN JIOTUCTHYECKOit perpeccun 182,
187
KPUTEPHil IPEOTBPALIICHUS CBEPXOOyUCHH S
B JIMHEHHBIX Mozesix 168
B JIMHEHHBIX-AS Monensix 174

n

JIMHEHHOE 4]1pO

MO/IEJTH MEXaHU3MOB OTIOPHBIX

BEKTOpOB 325
JMHelHble Moes 166

aBTOMAaTHYeCKasl MOJrOTOBKA
naHHbIX 167, 170

ancambim 169

BAXXHOCTb IpeiukTOpoB 170

BOCIIPOU3BE/ICHUE PE3yJIbTATOB 169

BbIOpOCcHl 171

JIOBEpUTEJIbHBIN HHTEpBaT 167

uHbOPMAIMOHHBIN KpuTepuit 170

koappunmenter 171

onuuu mojxean 169

ocratkn 171

OIICHEHHBIE cpeHue 172

napamerpsl cyienkos 173

non6op moaemm 168

npaBuia oobeauHeHusT 169

Mpe/ICKa3aHHbIE IPOTHB
HabJroaeHHbIX 170

cBozka st Mojes 170

CBOJIKA 110 MOCTPOEHUIO Mojies 172

craructuka R-xBagpatr 170

Tabiuua aucnepcMoHHOro anammza 171

uem 166

JIMHEWHBIC TEHICHIIUI
onpenenenne 278
JmHelHble-AS Moaem 174
Ba)XKHOCTb NIPEIUKTOPOB 175
BKJIFOYUTH KOHCTaHTY 174
BeIBOT 175
JIOBEpUTEJILHBIN UHTEpBaT 174
nH(OPMAUNOHHBI KpuTepuit 175
undopmanus o mogem 175
onmuu mozaeimm 175
napamerTpsl ciienkos 176
noabop moxemn 174
MOPSIOK COPTUPOBKHU JIJIsI
KaTeropuaJibHbIX MPEAUKTOpOB 174
npe/ICKa3aHHbIe IPOTHB
HabJroaeHHbIX 175
paccMOTpHTE ABYCTOPOHHEE
B3auMojeiicteue 174
cBoJIKa 3amuceit 175
craructuka R-xBagpatr 175
JIMHEHHBIH-AS y3en 174
sorapupmuueckoe nmpeobpaszoBanue 282
Macrep mojeseit BpeMeHHBIX
psaoB 289
JIOTUCTUYECKAS PETPECCH st
00001LEHHbIE JIMHEHHbIE CMEIIAHHbIC
monemn 203
JIOTJIMHEHHBIN aHaIN3
B 00OOIIEHHBIX JIMHEHHBIX CMELIaHHBIX
Mmozesx 203
Mo 1a
otbop mokazareneit 55

M-xputepuii Bokca

y3eJ1 IMCKpuMHuHaHTa 193
MaTpHuIa KOBapHaIuii

000061ennble JMHelHbIe Mogean 201
MaTpHuIa KOppeJtsiuii

000061ennble JmHelHble Mogean 201
MaTtpuia KodhPUIUEeHTOB KOHTPACTOB

0060011eHHbIe JTMHElHbIe Motesn 201
MEHE/KEePBI

BKJIaaka Moxgemn 40
Mepa HEOAHOPOAHOCTU OnHapu3anmu 102
mepa HeogHopoanocT [Jpxkunu 102
Mepa HEOHOPOIHOCTHU YIOPSIOYCHHOM

Ounapmzamuu 102

MepBbI OLICHKH

y3es Anpuopu 248
METKHU

3HaueHue 49

cJ10eB (KOHTPOJIbHOU) 49
Merton Ommkaitmmx coceneit

npeacTaBienue mojen 337
MJI-cratuctuka 182, 183
MHOTOCJIONHBII nepuentpoH (MLP)

B HelfpoceTsix 134
MHOTOYPOBHEBbIE MOJIEJIN

0000IIIEeHHBIE JIMHEHHBIE CMEIIIaHHbIE

momem 203

MO/IeJTH

APTICC 288

Bkiagka Ceoaka 43

3ameHa 39

uMnopt 40

MO (TIPOJOAINCEHUE)
pacmeruienne 28, 29, 30
mojemmm C5.0
oyctunr 106, 118
napametpel 106
IIOCTPOCHHE IarpaMM Ha OCHOBE nugget
momemn 118
cienok moyemm 113, 120, 121
cokpamienue 106
CTOUMOCTH OIIMOOYHOU
kiaccudukamuun - 106
y3€J1 MOJIEJIUPOBAHUS
117,118
moaemn CARMA
JIONOJIHUTEJIbHBIE onun 251
HECKOJIbKO KOHCEKBEHTOB 258
OIIMHU y3J1a MOJieJIupoBanus 251
napamerpsl mojst 250
TTone ID 250
noJie BpeMeru 250
noJis couepxkumoro 250
cpaBHEeHHUE TaOJIMYHBIX U
TPaH3AKIMOHHBIX JaHHBIX 251
y3es1 MojiesiipoBanust 249
dbopmatsl naHHbIX 250
mozaesn CHAID
ancambim 100
riyouna aepesa 99, 109
ucuepnsiBatromit CHAID 99, 109
omuu octagoBkd 99, 110
ONLMHU nocTpoeHust 98
napamerpsl nojis 97
IIOCTPOEHUE IMarpaMM Ha OCHOBE nugget
monemn 118
cyenok mojgem 113
CTOUMOCTH OLIMOOYHOM
kiaccudukamuu 101
y3es MmojiespoBanust 83, 94, 96, 116,
117
nesm 98
mojenn k-cpeqaux 227, 228
JONOJIHUTENIbHBIE o~ 228
3HAaYEHHE KOAMPOBAHUS JIJISt
Habopos 228
Kkiacrepuzanus 227, 229
KpUTepHil OCTaHOBKM 228
noJie paccrostaust 227
MIOCTPOCHHE IMarpaMM Ha OCHOBE nugget

105, 106, 116,

Monmenn 243
cienok mojemm 228, 229
moxemu PCA

Bpamenue 190
JIONOJIHUTEIbHBIE o 189
ureparuu 189
O06paboTka MPOIYIIEHHbBIX
3HavyeHnit 189
onuuu mozein 188
pacupenHslit BeIBog 191
cieniok moaeu 190, 191
cobcTBeHHble yncina 189
y3es MmojesimpoBanus 188
ypaBHeHust 191
(aktopHble 3HaueHus 189
quciio pakropos 189
moemn QUEST
OILMK OCTAHOBKH 99

Wnnexc 353



Mopemm QUEST
ancambmmn 100
anpuopHsle BeposiTHoctn 100
riayOuna nepesa 99
ONIUY MOCTpoeHus: 98
napamerTpsl noiast 97
MOCTPOCHUE AUATPAMM Ha OCHOBE nugget
mojesm 118
cienok moaem 113
cokpatienne 99
CTOMMOCTH OUIMOOYHOM
kiaccupukanun 100
cypporatsl 99
y3eJs monesmpoBanus 83, 94,97, 116,
117
unemn 98
mozes STP
OIIMY UHTEPBAJIOB BpeMeHn 296
napameTpsl mosist - 296
cienok mojesm 300
mozesm TCM
napamMeTpsl cienka mogesn 311
cienok Mmogemn 311
y3es mozeimpoBanust 301
mozemn TwoStep-AS
napamMeTpsl cienka Mogean 236
cienok mojem 236
MOJIeJI aBTOKIaccuukammm 63
BBe/IeHUE 65
TeHEPUPOBAHUE Y3JIOB MOJICIUPOBAHUS 1
cienkoB 78
rpaduka oueHkH 79
rpaduku oreHok 79
rpynnsl 67
OKHO Opay3epa pe3ysibTatoB 77
OTKJIOHEeHHe Mojesieir 70
nmapameTpsl aaroputrMa 64
npaBujia OCTAHOBKU 64
paHXXupoBaHue Mozesell 66
cienok mozaem 77
TUIBI MOJENIEH 67
y3eJl MoJieupoBanus 65, 66
ycraHoBku 70
MOJIeJIN ABTOKJIACTepu3auu 63
TreHepUPOBAHUE Y3JIOB MOJICJIMPOBAHUS 1
cienkoB 78
rpaduku oreHok 79
rpynnsl 76
OKHO Opay3epa pe3yibTatoB 77
OTKJIOHEeHHe Mojeieit 77
napamerTpsl ajaropurMa 64
npaBujia OCTAHOBKU 64
paHxupoBaHue Mozeieit 75
cienok moaeu 77
THIIBI MOJIeJIelt 76
y3es1 monesmpoBanus 74, 75
MOJIeJIM aBTOHYyMepaiuu 63
TeHEPUPOBAHUE Y3JIOB MOJICIUPOBAHUS 1
cienkoB 78
rpaduka oueHkH 79
rpaduku oneHox 79
OKHO Opay3epa pe3ysbTatoB 77
onuuu MojepoBanus 71
napameTpsl ajroputma 64
[paBIJIa OCTAHOBKH 64, 72
cienok moaemu 77
THIBI MOJIesIelt 72

MO/IeJIH ABTOHYMEPALMU (IPOI0AINCEHUE)
y3es monesmpoBanus 70, 71
ycTaHOBKU 74

mozesu APTICC 283
BBIOpOCEL 290
KOoHCTaHTa 288
KPUTEPHHU B MOJICIISIX BPEMEHHBIX

psioB 288
nepenatoynblie Gpynkun 289
nopsiJku aBroperpeccun 288
nopsiaKy pazHocteinr 288
MOPSIAKK CKOJIB3SIIEro cpeiHero 288
CEe30HHbIE NOpsiAKk 288

Mojieu 0ailecoBOi ceTn
JIONOJIHUTEJIbHBIE onuu 126
omnuuu Mmoaeiu 124
napamMeTpsl cienka moaem 128
CBOJKA CJenKa Mojeym 128
cienok mojesm 127
y3esa MojieupoBanus 123

MOJIeJ I OMHOMMAJILHOM JIOTUCTUYECKOM

perpeccun 177,178

MOJIeJIH OKaNIINIX coceneit
o mozensax 331
onuuu agaymsa 335
oMUY BbIOOpA BO3MOXKHOCTEH 334
omnuuy Mozten 332
ONIMyU napameTpos 332
OIIIMYU NEPEKPECTHOI poBepku 335
omnuuu coceneir 333
onuuu nesieir 331
y3ea mojeaupoBanus 331

MO/IEJI BDEMEHHBIX PSI/I0B
BbIOpOCHL 286, 290
kputepun APTICC 288
KPUTEPHHU IKCIIepTa MOCTPOSHUS

Mozenei 286
KPUTEPHUHU 3KCIIOHEHIIMAILHOT O
criaxuBanust 287
monemn APTICC 283
ocratku 294
napameTpsl Mosjem 294
nepegaToynbie pyHkimun 289
NEePUOAUYHOCTL 289
npeobpazoBanue psaoB 289
cienok mojaemn 291
TpeboBanus 284
y3es MojiepoBanust 283
9KCIIOHEHIHAIbHOE CriTakuBanue 283

MOJIeJIM BbIOOpa BO3MOKHOCTEl 56, 57
BaXHOCTL 54, 56
reHepupoBanue y3jaos Ouwibtp 57
paHXXUpPOBaHUE NIPEIUKTOPOB 54, 56
9KPAHUPOBAHKE IPEAUKTOPOB 54, 56

MO/IEJIN BBISIBJICHUSI aHOMAJIH it
3HAYEHHE OTCEUeHUsT 58
HMHJEKC aHOMaJIbHOCTH 58
moJist anoMasmii 58

Mojenu aepeBa pernenunit - 83, 85, 94, 95, 96,

97,105, 107, 108, 113, 116, 118
ROI 88
BBITOJIBI 88
Berphim 86, 87, 88, 89
M0JIb30BATEJILCKHE paclieryieHus: 84
nocTpoenue auarpamm 118
MpeauKTOphl 84
co3nanne 90
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MOJIEeJIU JIepeBa PeIeHuil (Ipogoaicerue)

cpeacTBO npocMmoTtpa 116

CTOMMOCTH OIIMOO0YHOI
kiaccudukamuu - 100, 101, 110

cypporatbl 85

y3eJ MojesmupoBanust 93

JKCMOPT pe3yibTaToB 92

Mojies JiepeBa-AS

BaXKHOCTb npeaukTopoB 111

BeiBO 111

riyouna aepea 109

unbopmarnms o mogesm 111

onuuu octaHoBku 110

onuuu noctpoenus 98, 109

napamerpsl nosst 108

pasnenenue Ha uHTepBasbl 109

CTOMMOCTH OIIMOOYHOI
kiaccudukammu - 110

y3es mojesmpoBanus 107, 112

MOI€JI N€PEBLEB Knaccn(bmcaunn n

perpeccun

ancambim 100

anpuopHble BepositHoct 100

Beca HaOmoeHuid 31

Beca yacToThl 31

rayouna gepesa 99

ONIINU OCTAHOBKH 99

ONIMHK MocTpoeHus: 98

napamerpsl nosist 97

MoKa3aTesm HeogHopoanoctu 102

MIOCTPOEHUE IMarpaMM Ha OCHOBE nugget
momemm 118

caenok mozaern 113

cokpatenue 99

CTOMMOCTH OIINOOYHOI
xiaccudukammn 100

cypporatel 99

y3es MmojiespoBanus 83, 94, 95, 116,
117

nem 98

Moie ky1actepoB TwoStep-AS

y3es mojesmpoBanus 231

mojaemn Koonena 224, 225,226

rpad obpatHoii cBsizu 225

JIONIOJIHUTEJIbHBIE onuuu 226

KpuTepuit ocTaHoBKM 225

Heitpocetn 224,227

OIIKS KOAMPOBAHUS IBOMYHOIO HAOOPA
(ynaneno) 225

IIOCTPOCHNE JUArpaMM Ha OCHOBE nugget
Monmen 243

CKOpOCTh 0OyueHust 226

clieniok moaem 226, 227

cocenctBo 224,226

y3eJ MoJielIupoBanus 224

MO/IeJIN JIMHEeWHO perpeccun 165

B3BEILICHHBIC HAMMEHbBINNE KBaApaTsl 31
y3eJ MojenHpoBaHus 166, 173

MO/IEJIH JIOTUCTHYECKO#t perpeccun 165

OuHOMUAJIbHBIE onuu 178
BaXKHOCTb HPEUKTOPOB 185
B3auMmoeiicteus 181
riaBHble oG dexTer 181
nobasienue wieno 181
JONOJIHUTEIbHEIE o 181
onmuu cxoaumoctu 182
ommuu maros 183



MO/ISJIN JIOTUCTHYECKOMN perpeccuu
(mpomoancenue)
MOJIMHOMHUAJIbHBIE onuu 178
pacumpenHsiit BeiBog 182, 187
cireniok moaem 184, 185, 186
y3eJs1 mojesnpoBanus 177
ypaBHeHust mozieieir 185
MO/ISJIH MEXaHU3MOB OIIOPHBIX BEKTOPOB
JIOTIOJIHUTEJIbHBIE onuuu 328
HacTpoiika 326
o mporpamme 325
onuuu mojen 327
nepeodyyenue 326
cjenok moaeau 329
y3es MojiepoBanust 327
ycTtaHOBKH 329
¢dyuxum sapa 325
MO/IeJI HeHPOHHOI CeTH
napameTpsl mosist 31
Mozem oOHapyXeHHs anoMaymit 60
3HayeHue orceueHus: 60
OJHOPOJIHBIE Tpymmbl - 59, 60
moJist anomasmin - 60
nonpaBovHblii Kodddunuent 59
MPOIyIIeHHbIC 3HAYCHUST 59
ckopuHr 60
ypoBeHb myma 59
MO/IEJIH HOJIMHOMUAJILHON JIOTUCTUYECKOM
perpeccun 177, 178
MO/IEJIH OCJIeIOBATEILHOCTEM
reHepupoBaHue Haay3J1a npaBuwi 269
napamerTpsl moast 262
MOAPOOHOCTH CJICTIKOB Mojesieir 267
ITose ID 262
moJie BpeMeHn 262
oJIsl cojiepkuMoro 262
cienok moaemu 267
(opmaTel JaHHBIX 262
MO/IEJIH [OCJIEI0OBATEJILHOCTH
Opay3sep mociieioBaTesibHOCTEH 268
JIONOJIHUTEJIbHBIE onun 264
napameTrpsl 263
napameTpsl cienka Mojes 268
npeackazanus 265
CBOJIKA cJienka Mojiesin - 268
clenok moaenn 265, 268
copTUpoBKa 268
cpaBHEeHUE TaOJIMYHBIX U
TPAH3AKIHOHHBIX JAHHBIX 264
y3eJI MOJIeJIMpoBanusl 262
MO/IEJIN IPABUJI ACCOLUATINIT
121, 265, 267, 268
CARMA 249
IBM InfoSphere Warechouse 31
anpuopu 247
BHenpeHue 259
reHepupoBaHue Habopa npasuin 257
reHepupoBaHue (HHIIbTPOBAHHOMN
mojes 258
JUTS TIOCJIeJoBaTeIbHOCTEH 262
3aganue GuiabTpoB 255
napamerpel 256
MOJIPOOHOCTH CJICNKOB Mojieseit 253
nocTpoeHue quarpamm 255
CBOJIKA CJIeTKa Mojeym 257
CKOPHHT mpaBuil 258
cJienok mojaen 252

112,117, 120,

MOJIeJI! IPaBHJI ACCOLMALMIL (Ipogoadicenue)
TPAHCIOHUPOBAHUE OLICHOK 259
MOJIEJIN IPABUJI CBSI3bIBAHUSI
napamerpsl nojst 270
napamMeTpsl cienka moaesn 275
MOJPOOHOCTH CJIENKOB Mojesei 275
crenok moaemn 274
MOJIeJI PACILEIUICHHS
co3manue 28
MOJIEJIN PErpeccuu
y3eJ MojermupoBaHus 166, 173
mozeru perpeccun Kokca 221
JIONOJIHUTE IbHBIE onuuu 219
KpuTepuu cxogumoctu 219
kputepuu mara 220
onuuu mojgesm 217
onuuu napameTpos 220
mapaMeTpsl mojast 217
pacimpennslii BeiBox 219, 222
cienok mojeymm 221
y3eJs mojiesmpoBanus 217
MOJIEJH C IOBTOPHBIMH H3MEPEHUSIMU
0000IIIeHHbIe JITHEHHBIC CMEIIaHHbIC
mozemn 203
MOJIEJIH CIIHCKA PEeIleHnit
PMML 148
BKJIaJKa AJbTepHaTHBBI 151
Bkiagka Caumku 151
reHepuposanue SQL 148
JIONIOJIHUTEJIbHBIE onuun 147
MeToJ1 pa3Ouenus Ha rpymmsl 147
HampasJieHue noucka 146
onuuu Moziesm 146
naHeJsib paboueit mogermn 149
paboTa ¢ nporpammoii npocMotpa 152
pabouee IPOCTPAHCTBO POIPAMMBI
npocmoTtpa 149
cerMeHTHl 148
ckopuHr 148
TpeboBanus 145
y3es MojiespoBanust 145
ycTaHOBKM 148
neJsieBoe 3HaueHue 146
IMpHHA oucka 147
MOJIeJIb METO/1a ONIOPHBIX BEKTOPOB
cienok mojemm 336

H

Habop mpasun 93, 117, 120, 121, 256, 257,
258
TeHePUPOBAHUE U3 JIEPEBHEB
pewenuii 93
HabOP MpaBuj IO METOY rojlocoBanust 120
HabOp MPABUJI IO METOJTY IEPBOTO
comnajieHust 120
HaJ1y3eJI IpaBuJI
TeHEPUPOBAHUE U3 TIPABHII
ocJieIoBaTesIbHOCTH 269
Hamy3znet
M CCBUIKM Ha Mojeim 39
HaWJIy4Ilee OMHOXKECTBO
B JITHEHHBIX MOJIEJISIX 168
B JIMHEHHBIX-AS Monensx 174
HacTpoiika bonpepponn
y3ea CHAID 103
y3en [lepeBo-AS 109

HacTpoiika Mmogemn 157
HATypaJbHbI Jorapupm
(npeobpaszoBanue) 282
Macrep Mozesielt BpeMEHHBIX
psaoB 289

HauuHaeM paboty 149

Heitpocetn 131
ancambim 136
Ba)KHOCTb NpeIuKTOpoB 140
BOCIIPOM3BE/ICHUE pe3ybTaToB 137
kiaccudukanus 141
MHOTocJI0¥HbII nepuentpon (MLP) 134
onuuu Mozemu 138
napamerpsl ciienkos 144
npasuia oobeuHeHus 136
paBUjId OCTaHOBKH 135
IpeloTBpallienne ceepxodyyenus 137
IpeacKa3aHHbIe IPOTUB

HaO/moleHHbIX 141

IpOIyLIeHHbIE 3HaueHust 137
paauaibHas 6azucHas GyHKIMS

(RBF) 134
cBOAKA A1 Mojeim 139
cerp 142
CKpBITHIC citon 134
e 133

HEKOHTpOJIpyeMoe oOyueHne 224
HeJIMHEeHHbIe TeHJCHIIIN
onpejesienne 278
HemapaMmeTpuyeckas oneHka 298
HECe30HHbIE IUKJIBI 279
HEeyTOYHEeHHbIe Moje 51, 56, 57
HEYTOYHEHHbIC MOJIEJIH paBuil 252, 253,
257
HOMMHAJIbHAs perpeccust 177
HOPMaJIM30BAaHHBIN XU-KBaApaAT
ANPUOPHBII MOKA3aTeb OleHKH 248

o)

OoOHapyXeHHUe MOCIeI0BaTeNIbHOCTEH 262
OOHOBJICHHE MOJIEJICi
caMoo00y4aeMble MOJIes I OTKIMKOB 320
0OHOBJIEHUE MOEIN
caMoo00y4aeMble MOJIeJ I OTKJIMKOB 320
oOHOBJIeHHE TOKa3aTeseir 160
00001IeHHAs JIMHEITHAST MO/IEITb
B 0000IIEHHBIX JIMHEHHBIX CMEITaHHBIX
momersix 203
0000IIIeHHbBIC JIMHEHHbBIE MOJIEJIN
JIONOJIHUTENIbHBIE o~ 198
ommuu cxoaumoct 200
OIEHKH CKJIOHHOCTH 202
mosist 196
pacummpenHslii BeiBog 201, 202
cieniok moaemm 202, 203
y3es MojiespoBanus 196
dbopma mogemn 197
0000IIEeHHBIE JIMHEHHBIE CMEIIIaHHbIE
monmemu 203
6JI0KK TPOU3BOJIbHBIX 3 pekToB 208
Beca B anasmze 209
KOBapUALIUK TPOU3BOJIbHBIX
spdpexros 214
onmuu onenkn 211
OIICHEHHBIE MapruHAJIbHbIC CPETHUE
sHauenuss 211
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0000IIIeHHbIE JIMHEITHBIE CMeIIaHHbIe
MOJIEJI (1Ipog0AdiceHUe)
OIIEHEHHbIE cpeiHne 215
napamerTpsl kopapuanuu 214
0JIb30BaTEJIbCKHE WieHbl 207
IpeJIcKa3aHHbIe IPOTUB
HaburoeHHbIX 213
npejacTaBiieHne mojen 212
npou3BoJibHbIE AP dexThr 208
cBOJIKA I Mojiesn 212
cMmerenue 209
CTPYKTypa JaHHbIx 213
Tabmua xiaccupukanun 213
ycraHoBku 216
¢uxcupoBannble kKodadpumenTsr 213
(uxcupoBanusie a¢ppextr 207, 213
¢dyuxmus csizn - 205
nesieBoe pacupeneserue 205
oO1as JIMHeHas MO/IeJIb
0000IIeHHbIE JITHEIHBIE CMeIIaHHbIe
Mmozaem 203
obmast GpyHKIsI, JOMyCKaroImas OLeHKY
0000mennble JuHelnbe Mogean 201
OJ/IHOPO/IHBIE I'PYIIIIBI
BBISIBJICHHE aHOMaJii 59
ONUCATEJIbHBIC CTATUCTUKU
006001meHHbIe HeiHbIe Mogen 201
OIOpPHAs KATETOPHS
Jlorucrtuyeckuit yzesn 178
ONTUMU3AIMS TPOU3BOIUTEIbHOCTH 247
onuuy guarpamm 163
onuuy MoJeIeil 11 IPOCTPAaHCTBEHHO-
BpeMeHHOT O npezcka3anus 300
OINMU MOJIEJIEN IpaBuUJI CBA3bIBaHUA 273
OIIIMU MO/IEJIeH TPOCTPAHCTBEHHO-
BpPEMEHHOT 0 Ipejickazanust 300
OTIIMU MOJIEJIN
mojiesm perpeccun Kokca 217
y3ea SLRM 320
y3ed OaiiecoBoii cetu 124
OIIINY TAaPaMETPOB
mozesn perpeccun Kokca 220
y3ea SLRM 320
OIILMHU OCTPOCHUS [IJIS1
MIPOCTPAHCTBEHHO-BPEMEHHOTO
npeackazanus 298
OIIMHU CXOAUMOCTHU
MOJIEJIN JIOTHCTHYECKOlt perpeccun 182
mozesn perpeccun Kokca 219
000011eHHbIE JIMHeltHbIe Mojies 200
y3eax CHAID 103
y3ena Hepeo-AS 110
OIINH IIATOB
MO/IEJIN JIOTHCTHYECKOIt perpeccun 183
mozeru perpeccun Kokeca 220
opraHmu3anus BpIOOpa JaHHBIX 155
OCTaTKH
B MOJIEJISIX BPEMEHHBIX psoB 294
OTJIMYHUE TTOKA3aTessl JOCTOBEPHOCTH OT 1
aNpHOPHBI TOKa3aTesb OeHKH 248
OTHOIIICHHUS IIAHCOB
MOJIEJIN JIOTHUCTHYECKOIt perpeccun 185
ouenka B Excel 160
oleHka Moaem 159
OIICHKA PHCKOB
BBIATPBIII JiepeBa perieHuii 89
OILIEHKU 1I0CTOBEPHOCTH 35

OIICHKHU NapaMeTpoB
MOJIEJHN JIOTHCTHYECKOI perpeccun 187
000011eHHbIe JInHelHbIe Mote 201

OIIEHKH CKJIOHHOCTH
OaJjlaHCHpOBKA JaHHBIX 35
JIUCKpUMHMHAHTHBIE Moaes 195
MO/IEJIH CIIUCKA perneHuii 148
000011eHHbIe JIMHEHHbIe Motes 202

n

najgutpa mojeneir 37, 40
naHesb AJIbTepHATUBHBIC TpaBuiIa 155
naHeJsib paboueit mogemn 149
napameTrpuyeckas oneska 298
napameTpsl
B MOJEJISIX BPDEMEHHBIX psiioB 294
napameTpsl MOt
y3ea SLRM 319
y3es Kokca 217
y3Jibl MOJIeIupoBanus 31
nepenatounsle Gpynknun 289
3ajepxkka 289
nopsiKy 3HaMeHatesst 289
NopsAKK pazHocTH 289
nopsaky uncauresss 289
Ce30HHBIC MOPsinku 289
nepeodyuyenne mojesu SVM - 326
HIePEXOHBIE BBIOPOCHI
Mactep mozeseit BpeMEeHHBIX
psoB 290
NEPHOAMIHOCTH
Mactep Mojesieit BpeMEHHbIX
psnos 289
MOJIIEPIKKA
JUIS IOCJIeloBaTeNIbHOCTE 267
[Monnepxka antenenenTos 253, 267
nojiepxka npasmin - 253, 267
npaBuiia CBSI3bIBaHUs 255
y3ex CARMA 251
y3en Ampuopu 247
y3eux [locnenoBarenbHocTh 263
noabeM 253
BBIMIPBILI JIepeBa peleHnid 86
npaBuiia CBsI3bIBaHUs 255
MOKA3aTeJIM MOJIEIIH
3aganue 159
obHOBHUTL 160
MOKa3aTeJIM HEOAHOPOAHOCTH
nepeBbs periennii 102
y3eJ1 iepeBa Kyaccudukanyu u
perpeccun 102
MoKas3aTeJib BHeApseMocTH 253
ITose ID
y3eqs CARMA 250
y3eu [MocnenoBaresbHOCTL 262
10JIe BPEMEHHI
y3eq1 CARMA 250
y3eux [TocnenoBaresibHOCTE 262
MOJITHOMUAJIbHAS JIOTUCTUYECKAs] PErPeccust
00001IEeHHbIE JIMHEIHbIE CMEIIIaHHbIE
monemn 203
M0JIb30BATEJILCKHIE PA3/ICIICHUS
niepeBbs perieHnit 84, 85
M0JIb30BATEJIbCKUE PACILCTIICHU ST
JlepeBbs peleHuit - 84
moJisg Beca 31,33
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OJIS COIEPIKUMOTO
y3en1 CARMA 250
y3eu [MocnenoBaresbHOCTh 262
10JIs YacToThl 33
MOCTPOCHUE IUArpPaMM
IpaBujIa CBSA3bIBaHUS 255
MOCTPOCHUE MPABUJI CBsA3bIBaHus 271
MOCTPOUTENIb JlepeBbeB 83, 85
ROI 88
BBITOJIBI 88
Bbrpoim 86, 87, 88, 89
remepupoBanue mojesieit 90
10JIb30BATEJIbCKHE pacllerieHus: 84
nocTpoenue auarpamMm - 118
peUKTOpsl 84
cypporatel 85
9KCIOPT pe3ybTaToB 92
MOLIATOBBIN BEIOOD HOJICH
y3es quckpuMuHaHTa 194
IpaBuIa
noJiAeprKKa nmpasust - 253, 267
IpaBuJjIa CBsI3bIBaHUS 247, 249
MpaBUJIA 0ObETUHEHNUS
B JIMHEHHBIX MOJeIsIX 169
B HeifpoceTsx 136
npaBuJja ¢ AByMs ciaeacTBusiMu - 251
ITpaBuia cBs3piBanus 269
npasuiia Gpuinbtpanun - 253, 267
[paBuJjIa CBSI3bIBaHUs 255
IpeIBAPUTEIIBLHBII IPOCMOTP
cojiepkuMoe mojiei - 42
IPEeIUKTOPBI
BBIOOD /s ananm3a 55, 56, 57
JiepeBbs pelieHuit - 84
pamxupoBaHue BaxHoctu S5, 56, 57
cypporatbl 85
9KpaHupoBaHue 56, 57
NPEeI0TBPAILEHUE CBEPXOOYUCHH S
B HeifpoceTsix 137
Npe/ICKa3aHHbIe IPOTHUB HAOJIFOAEHHBIX
JmHelHble-AS Mmogerm 175
MPECTABJICHHE MOIEJTH
B aHAJIM3¢ METOAOM OJIKaiiiiero
cxoacrea 337
B 00OOIIEHHBIX JINHEWHBIX CMEIIAHHBIX
monensix 212
npeobpazoBanue quddepeniuposanus 282
mojesnn APTICC 288
npeoOpa3oBaHue NPABUII CBSI3bIBAHUS 272
npeodpa3oBaHue psijoB 282
npeoOpa3oBaHUe CE30HHOTO
nubdepenuupoanus 282
mojesnn APTICC 288
npeodpa3oBaHue, CTAOMIN3UPYIOLEe
nucriepcuio 282
npeoOpa3oBaHue, CTAOMIN3UPYIOIIEe
ypoBeHb 282
npeoOpa3oBaHus IPABIII CBS3bIBAHUS 272
IPUMEPBI
o63o0p 4
PykoBOACTBO 1O NPUKJIATHBIM
nporpamMmam 3
MPUMEPBI IPUKIIATHBIX IPOrpaMM 3
npuyrHHBIE Mozes Bpemenu 301, 302, 303,
304, 305, 306, 307, 309, 310
napamMeTpsl cienka moaesn 311
cienok mogem 311



MPUYUHHBIE MOJICTIA BPEMEHHI
(mpomoancenue)
y3esa mojiesmpoBanust 301
ITpobur-anamus
00001IEHHbIE JIMHEIHbIE CMEIlIaHHbIE
monemn 203
npoBepka corjacus Xocmepa-JlemerieBa
MO/IEJIN JIOTHCTHYecKOoit perpeccun 187
MIPOrHO3UPOBAHUE
0630p 277
PSAIbI IPEAUKTOPOB 283
MPONYILIEHHbIE TaHHbIE
PAABI IPEAUKTOPOB 283
MPONYIIEHHbIEC 3HAYCHUS
nepesbst CHAID 84
ucksrouenue u3 SQL 112, 117
SKpaHUpOBaHUE noJiei 54
MPOCTPAHCTBEHHO-BPEMEHHOE
npeackazanue 295
MIPOCTBIE OLEHKHU CKJIOHHOCTU 35
NPSIMO 111arOBBIi
B JITHEHHBIX MOJIeJIsIX 168
B JIMHEHHBIX-AS Monensix 174
nceso R-kBagpart
MO/IeJIH JIOTHCTHYECKOit perpeccun 187

P

paznanbHas 6a3ucHas ¢pyuknus (RBF)
B HeifpoceTsix 134
pa3eseHust
nepeBbs peuieHuit 84, 85
pa3HOCTb HH(pOPMAIIT
ANMPUOPHBIN IOKA3aTeJb OLCHKN 248
pamkHpOBaHUE NPEAUKTOPOB 55, 56, 57
paccTosiHUS 10 OJIKaNIImX coce/ieit
B aHAJIM3€ METOA0M OJmKaiiiero
cxoxacTBa 338
PpacCIINpPeHHbII BHIBOL
moeru perpeccun Kokca 219
y3exa pakropos/PCA 190
pacIlenIeHust
niepeBbs perieHnit 84
PpacIleIIeHHbIE MOAEII
3aTparuBaeMble BO3MOXHOCTH 30
[0 CPABHEHHUIO C pasnesnamu 29
y3JIbl MOJIeIMpoBaHust 29
PerpecCUBHBIH BHIUT PBIIII
nepeBbs periernii 88, 89
perpeccust [Tyaccona
0000111eHHbBIE JIMHEHHBIE CMEIIAHHbIE
monesm 203
penakTHpoBaHUE
JIONOJIHUTEJIbHBIC TapaMeTpbl 154
pucKH
akcopt 92
psIbL
npeobpazoBanue 282
PAAbI IPEAUKTOPOB 283
MPONYIICHHbIE TaHHble 283

C

camMo0byvaeMble MOJIEIN OTKIIHKOB
Ba)XHOCTh EPEMEHHBIX 322
obHoByieHne moyten 320

caM000y4aeMble MOJICIIH OTKJIMKOB
(npomoancenue)
napamerpsl nosst 319
cJIenok Mojean 322
y3es1 MojiesipoBanust 319
ycranoBku 322
CcaMOOpraHu3yrommecs: kKaptel 224
CBOJIKa 3amuceit
smHelHble-AS Mogemn 175
CBOJIKA OIINOOK
B QHAJIM3E METOI0M OJIMKaiIero
cxoxctBa 339
CreHepUPOBAHHBII HAOOP HPaBUIT
nocjeoBaTesbHOCTH 258
CErMEHTBI
BcTaBka 155
uckiroueHue 158
konuposanue 157
npuoputuzanus 157
penaxtupoBanue 156
ynaneHue 158
y/1aJieHue ycJIoBuit mpaBmwin 156
Ce30HHOCTH 279
onpejesienne 278
CE30HHBIC aJIIMTHBHBIC BEIOpOCEl 280
Mactep mozeeit BpeMeHHBIX
psmoB 290
CE30HHBIE TOPSIIKU
monem APTICC 288
CKOJIB3SIILIEE CPEIHEe
mozem APTICC 288
CKOPHHT JaHHBIX 48
CKOPPEKTUPOBAHHbIEC OLIEHKH CKIIOHHOCTU
OaJlaHCHMPOBKA JaHHBIX 35
JUCKPUMMHAHTHBIE MOJes 195
MOJIEJI CIIUCKa peluennii 148
0000111eHHbIE JIMHEHHBIE Mogean 202
CKOPPEKTUPOBAHHBINH R-kBagpat
B JITHEHHBIX MOJIessIX 168
B JIMHEHHBIX-AS mMonessix 174
cienku moxener 37,51, 112,113,117, 118,
120, 121, 203
Bkjaaka CBogka 43
TeHepUPOBAHHUE Y3JIOB 00paboTkn 48
UCIIOJIb30BAHKE B NOTOKax 48
MeHIO 42
Mojesn aHcambOeit 45
neyats 42
pacuierieHnsle Moae 47
CKOPHHI JJaHHBIX IIpU oMot 48
coxpaHeHune 42
coxpaHeHue u 3arpyska 40
akcopt 40, 42
CJICTIKM MOjIeJiel paciierienust 47
cpeacTBO npocMoTpa 47
CJICTNIKU PACILIETUICHHOW MO/Ies N
Bkjaaka CBogka 43
cJI0M, IepeKpecTHas nposepka 335
CMeIlIaHHbIE MOJIEJIN
0000ILIEeHHbBIC JIMHEIHbIE CMEIIIaHHbIC
mone 203
CHHXXEHUE PA3MEPHOCTH
moaemn PCA/daktopusie 188
CHUMOK
cosmanue 151
COOCTBEHHBIE YHCIIA
mozesmt PCA/daxropusie 189

coObITHUS
onpenenenne 279
corjacue MoJIeJIn
MOJIEeJIH JIOTUCTHYECKOi perpeccunt 187
cokpallieHue JiepeBbeB petienuit 95, 99
COKpallleHUe Yuciia u3Mepenuit 224
cocen
B aHAJIM3€ METOJ/IOM OJIiKaifiiero
cxoacTea 338
CPEJICTBO IIPOCMOTpa aHcamoieir 45
aBTOMATHYECKas IOATOTOBKA
JIaHHBIX 47
Ba)XHOCTb IIPETUKTOPOB 46
MOJPOOHOCTH O MOJIEIISIX
KOMIIOHEHTOB 46
cBOJIKA Ui Mozienn 45
TOYHOCTb MOJIEJIeil KOMIIOHEHTOB 46
4aCTOTA IPEIUKTOPOB 46
CPE/ICTBO NPOCMOTPA KJIACTEPOB
0asoBoe npejcrasienne 239
BAXKHOCTb PEIUKTOPOB 240
BUJI IIPE/ICTaBJIeHNs KiacTepel 238
BHJI IPE/ICTABIICHUS LIEHTPBI
Kjactepo 238
BBIBO/JI COJIEPXKUMOTO siueek 239
ucnoJib3oBaHue 241
0 MOJeJIsIX KjlacTepoB 237
o630p 237
MEPEBEPHYTh KJIACTEPhI U
nokaszatesm 239
MOCTPOCHUE JuarpamMm 243
IIPEe/ICTaBJICHUE BaXKHOCTD IPETUKTOPOB B
kiacrepax 240
IpeJCcTaBJIeHue pa3mepsl kiactepos 240
IIpe/ICTaBJICHNE paCIpe/iesIeHUe B
sueitke 240
Ipe/ICTaBJICHHE CBOJKA U1 Mojenn 238
IIPe/ICTaBJICHUE CPABHEHUE
kyactepos 240
pasMepsl kjactepoB 240
pacnpenesenue B siueitkax 240
CBOJKA A1 Mojes 238
cOpTHpPOBATH Kytactepbl 239
COpPTUPOBATh mokazaresu. 239
COPTHPOBATH COJIEP)KUMOE sueek 239
COPTHPOBKA BBIBOJA KjacTepoB 239
COPTHPOBKA BBIBO/A MokazaTeseit 239
cpaBHeHUe ki1actepos 240
TPAHCHOHUPOBATH KJIACTEPHI U
nokaszatesm 239
CCBLIKU
mojaesas 38
CCBUIIKM HAa Mojiem 38
u Hagay3Jasl 39
KOIMpOBaHME U BcTaBka 39
OIpe/esieHNe U yaaleHue 38
cratuctuka Bampma 182, 183
CTATUCTUKA KPUTEPHSI COTIIACHS
MO/IEJIH JIOTUCTHYECKOit perpeccun 187
06o01ennble JmHelHble Mogen 201
craTucTuyeckue Mmoaean 165
CTOMMOCTH
nepeBbs pemienunit 100, 101, 110
ommnbouHas kjiaccupukamust 37
CTOMMOCTH OIINOO0YHOI KIaccuduxamuu 37
y3en C5.0 106
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CTYIIEHYATOE BHEIIIHEE COObITHE
ompenenenne 279
Cypporartbl
nepeBbs peieHuit - 85, 99, 109
CIIEHAPUH IPUYMHHBIX MO/IeJIeH
Bpemenn 312,313,315,316

T

Tabsmua KJIaccupuKanum
B aHAJIM3€ METOJOM OJIKaiiiero
cxoxacTBa 339
MO/IeJIN JIOTHCTHYECKOI perpeccun 182
TaOJIMYHBIE JaHHbIE 258
TpaHCHOHUpOBaHue 259
y3ea1 CARMA 250
y3est Anpuopu 31
y3eu [TocnenoBareabHOCTh 262
TeHJCHIIN
ompeneneHne 278
TeppUTOpHaJIbHAS KapTa
y3eJI AucCKpuMHHaHTa 193
TOYEYHbIC BHEIIHHE COOBITUS
onpejesieHne 279
TPaH3aKIIOHHbIC TaHHbIC
y3ea1 CARMA 250
y3es Anpuopu 31
y3ea [TocnenoBaresnbHOCTh 262
y3ex [IpaBuia ces3eiBanus MS. 31
TPaHCIOHMPOBAHUE TAOIMYHOTO
BbIBOJA 259

258,259

y

yJaJjieHue
CCBUJIKM Ha Mojei 38
yJlaJIeHHe CChIJIOK HAa MoJiesin 38
y3en STP 295
y3ea TCM 301
y3eJ1 BeIOopa
TeHEPUPOBAHUE U3 IEPEBHEB
pewenunii 93
y3eu Heiipocetn 131
y3eJs nocTpoeHus npasuwin 113
y3ex [IpaBuia cBs3piBanust 269
V3en punbtpa
TeHEPUPOBAHUE U3 JIEPEBHEB
pewenuii 93
y3JIbI aBTOMATHYECKOTO MO/ICJIUPOBAHHU S
MO/JIeJIN aBTOKJIaccupukanuu 63
MO/JIeJIM aBTOKJIacTepu3anuu 63
MoJiesi aBTOHymMepanuu 63
y3Jbl MofesupoBanus 57, 105, 123, 224,
227,229,231, 247,262,319
yKa3aHus U1 gepea 98
JlepeBbs peteHuit 92
y3eax CHAID 90
y3esqs QUEST 90
y3eJ1 iepeBa KJIacCu(puKaIyy u
perpeccun 90
yJIydIleHHE TPOU3BOIUTEILHOCTH
YPOBHHU 3HAYMMOCTH
st cousiaas - 103, 109

183, 247

¢ 9KCIIOPT

PMML 49, 50

SQL 42

cyenku mozesein 40
SMCHJIOH JIJISt CXOIMMOCTH

y3ea CHAID 103

y3en HepeBo-AS 110

(axTopHbIe MOIETH
Bpaierue 190
JOTIOJITHUTEJIbHBIE onuun 189
ureparu 189
O6paboTka MPOIYLIEHHbBIX
3HaveHuit 189
oniuu mojesm 188
pacuperHslit BbiBog 191
cireniok moaen 190, 191
cobcTBeHHBIe yncia 189
y3es MojepoBanust 188
ypaBHenust 191
(aktopuble 3HaueHuss 189
yuciio pakropos 189
doxycubie 3anucn 332
(bopMaT KoH(pUTYpHUPOBAHUS UHTET PALUH C
MS Excel 161
(yHxuuu siapa
MOJIeJI MEXaHI3MOB OIOPHBIX
BEKTOpOB 325
¢yHukEoHaIbHOE Npeobpa3oBanue 282
(yHKIMS aBTOKOPPEIISIIIK
psabr 282
(yHKIHS CBSI3T
00001IEHHbIE JIMHEIHBIE CMEILIAHHbIE
monem 205
(yHKIMS YaCTHOI aBTOKOPPEISIIUK
psabr 282

X

Xu-KBaapaT
oTbop nmokasartesieir 55
y3ea CHAID 103
y3exa Jdepeo-AS 109
XU-KBaApaT OTHOLICHUE IPABOIOA00US
oTOOp nokaszareyieit 55
y3ex CHAID 103
y3ena HepeBo-AS 109
Xu-kBazapat ITupcona
oTbop nokazateseir 55
y3ea CHAID 103
y3en [lepeBo-AS 109
XPOHOJIOTUS UTEPALHit
MO/IeJIH JIOTHCTHYECKOit perpeccun 182
0000611eHHbIe JIHeHHbIe Mogean 201

y

YUCJIO COBIAJICHUI
BBIMI'PBIL JIepeBa peleHuit 86

3

3K3eMIUIApbl 253, 267
9KpPAHUPOBAHKE BXOJAHBIX MOJiel 54
9KpaHUPOBAHUE IPEIUKTOPOB 56, 57
9KCIIEPT MOCTPOSHUS MO/IeIIeH
BBIOpOCEL 286
KPUTEPHU B MOJICIISIX BPEMEHHBIX
psnos 286
3KCIIOHEHIMAJIbHOE CIUIakuBanue 283
KPUTEPHHU B MOJICIISIX BPEMEHHBIX
psioB 287
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