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Npenucnosue

IBM" SPSS Modeler - 310 IBM Corp. HHCTpyMeHTaJIbHAS Cpeia MacIITaba NpeAnpHusThs /11 AHAJIN3A TaHHBIX.
SPSS Modeler moMoraet opraHu3anusM yIy4dllInTh B3aUMOCBSI3U C KJIMEHTAMU U OT/ICJIbHBIMU JIMIAMH,
obecrnieunBas TiryooKoe MoOHNMaHue fanHbIX. OpraHn3anuy UCHOJIBL3YIOT NpHoOpeTeHHble ¢ momorsio SPSS Modeler
r1yOOK¥e 3HAHUS ISl COXPAHEHUS! BHITOHBIX 3aKa34YMKOB, OOHAPYKEHHSI BOZMOXKHOCTEH JTOTIOJTHUTEILHBIX
MIOKYINOK, IPUBJICYCHNS] HOBBIX KJIMEHTOB, OOHAPY)KEHNUS OLINOOK, COKPAIIEHHs PUCKOB 1 YJIy4IleHHUil B 0OecieueHNI
TOCYAapCTBEHHBIX CITyXKO.

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 aHanuTtuke IBM

ITporpammuoe obecnieuerre IBM 151 Ou3HeC aHAIMTUKY MPEAOCTABIISIET MOJIHYIO, TOCJIEI0BATEILHYIO U TOYHYIO
nHPOPMAIHIO, KOTOpas MOBbIIIAET d(h(HEKTUBHOCTH BefeHUs OuzHeca. [ToIHbII HAOOP MPOTPAMMHOT0 OOECTIeUeHU ST
s pusiness intelligence] [ipornoctuueckoit anamutuku, [ynpasaenns GpurancoBoii 53 hekTHBHOCTHIO U cTpaTeruei| u
laHA T THYECKNX IPHITOKEHHHA|T03BOISAET SICHO BHACTH TEKYIIYEO CUTYAIMIO, 4 TAKKE Je1aTh MPOTHO3HI,
MIO3BOJISIFOIINE NPEANPUHUMATE IpaKTHYeCKUe AeUCTBUS. B coueTannu ¢ peleHns M1 1711 KOHKPETHBIX OTpaciiei,
MIPOBEPEHHO MPaKTHUKOHN U ycayramu OmusHec aHamTrka IBM mo3BosisieT opraHu3anusM JF0OBIX pa3MepoB
JIOCTUTATh HAWBBICIIICH TPOU3BOAUTEIILHOCTH, YBEPEHHO ABTOMATH3MPOBATH IIPOIIECCHI MPUHSTHUS PEIICHUH 1
JIOOWTHCS JIyUIINX PEe3yIbTATOB.

Kax cocraBHas yacTb 3TOro Habopa, mporpammuoe odecrneuenne IBM SPSS Predictive Analytics momoraer
OPraHU3AIMSIM NIPEICKA3bIBATh OYIYIIE COOBITHS U MPEANPHHAMATD MPAKTHYECKNE TEHCTBHS HETOCPEACTBEHHO HA
OCHOBE 3THUX Ipejacka3anuii. Kommepueckue, NpaBUTEIbCTBEHHBIE U HAYYHbIE OpraHU3alUN BCErO MUpA,
nosiaratrotcs Ha TexHoJjioruto IBM SPSS; obecneunBarolyto KOHKypeHTHOE IPEUMYIIECTBO B IPUBJICYECHUH,
yIePKaHUU KJIMEHTOB U MOBBIIICHUS OTJAa4U OT HUX NPU YMEHBIIICHUH JOJIU OIIUOOYHBIX PEIICHUN U COKPAICHUA
puckoB. Bxirouast nporpammMuoe obecnieyenue IBM SPSS B cBou exenHeBHbIE onepaniy, OpraHu3anid MOTryT
MIPOTHO3UPOBATDH OYIYIIE COOBITHS, HAPABIISTh U ABTOMATU3NPOBATH PEIICHHUSI [IJI1 COOTBETCTBUSI OM3HEC-TIEIISIM
7 JOCTUTATH OIIYTUMBIX KOHKYPEHTHBIX TPEUMYIIecTB. UTOOBI MOJIYYNTh AaIHHEHIITYI0 HHPOPMAINIO T
CBSI3ATBCS C TIpeJICTABATENEM, 3aiiauTe Ha [http://www.ibm.com/spss}

TexHUyecKana noaaepmKa

TexHuueckas MoAICPIKKa MPESIOCTABIIACTCS KIIMEHTaM, OILIAYMBAIOIIUM OOHOBUTEIIbHbBIC B3HOCH. [losb30BaTen
MOTYT 00paIaThCs B CIIYKOY TEXHUUECKOU MOACPKKH, €CIIM Y HUX BO3HUKAIOT KaKUe-JIMOO MPOOIIeMbI C
HCHOJIb30BAHUEM UJIM YCTaHOBKOM mporpammuoro odecneuenusi IBM Corp.. K ciry:x0e TeXHuueckol noaaepxku
MOJHO BBI3BIBaTh yepe3 caitt IBM Corp. mo agpecy Ihttp://www.ibm.com/suppoﬂl ITpu oOparennu 3a MOAACPIKKON
OyIbpTe TOTOBBHI Ha3BaTh ce0s M OPraHU3aINIo, B KOTOPOIi BEI paboTaere.



http://www-142.ibm.com/software/products/us/en/category/SWQ20
http://www-01.ibm.com/software/analytics/spss/
http://www-01.ibm.com/software/products/us/en/category/SWQ30
http://www-142.ibm.com/software/products/us/en/category/SWQ10
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
nokyMenTarus mo SPSS Modeler, SPSS Modeler Server m SPSS Modeler Solution Publisher, a Takxe PykoBoacTBo
10 MIPHUKJIAAHBIM IPOrpaMMaM U APYTUe COMPOBOANTEIIFHBIE MATEPHAJIBL.

[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.
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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.
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NnaBa 2. UccnepoBaHue B 6a3e gaHHbIX

O630p mogenupoBaHua 6a3 AaHHbIX

cepsep IBM SPSS Modeler moiep)kuBaeT MHTET pAIIMIO C HHCTPYMEHTAMU UCCIICTIOBAHUS U MOJICTIMPOBAHUS
JIAaHHBIX, JOCTYIMTHBIMU Y TIOCTABIIIUKOB 0a3 JaHHBIX, B ToM unciie IBM Netezza, IBM DB2 InfoSphere Warehouse,
Oracle Data Miner u Microsoft Analysis Services. [TocTpoenue Moieseil, UX CKOPUHT ¥ COXpaHEeHHe B 0a3e JaHHbBIX -
BCE 9TH OIEpAlUU BO3MOXKHBI B puKJiaHoii mporpamme IBM SPSS Modeler. 310 no3BoJisieT coueTaTh
AHaJIMTUYECKHE BO3MOXXHOCTH U JIETKOCTD UcnoJib3oBanus IBM SPSS Modeler ¢ MOIITHOCTBIO 1
MPOU3BOAMTEIILHOCTHIO Oa3bl JAHHBIX, peajiu3ysi OJJHOBPEMEHHO MIPEUMYINECTBA COOCTBEHHBIX aJITOPUTMOB 0a3
JIAHHBIX, TIPEIOCTABIIEMBIX I TUMH MOCTABIIMKaMu. [TocTpoeHne Mo/ Iejiell BHIOIHAETCS B 0a3e JaHHBIX, KOTOPbIE
MOJHO 3aTeM IPOCMOTPETH U OleHUTh B HHTepdeiice IBM SPSS Modeler o0brvHBIM crioco60M, a B ciIyuae
HEOOXOUMOCTH - BHeIpUTH 1pu oMoty IBM SPSS Modeler Solution Publisher. IToanepxnBaemMblie aaropuTMbl
HaxoAsATcs Ha nmaJmTpe MomemmpoBanue 0a3 nanabix B IBM SPSS Modeler.

ITpu ucnosbzoBaruu IBM SPSS Modeler st o6parieHust K COOCTBEHHBIM aIropuTMam 0a3 JaHHBIX Peau3yeTcs
HECKOJIbKO MPEUMYIIECTB:

* 3agacrtyro arropuTMbl In-Database mOJTHOCTHIO HHTETPUPYIOTCS C cepBepOM 0a3 JaHHBIX M MOTYT O0ECIeUNTh
VIIyUIIEHHYIO TPON3BOINTEIHHOCTb.

* Mogem, BCTpOCHHBIC U XpaHsimuecs B 6a3ze ganHbIX (“In-Database’), MOXHO MpoIlie BHEIPUTH B JIFOOYIO
0o0paIaronIyrocs K Hell MPUKJIaTHYo IPOrpaMMYy B COBMECTHO UCIIOJIB30BATH C ATOW IMPUKJIIATHOW TPOTPAMMOI.

renepupoBanne SQL. MonemmpoBanue In-Database otimuaercs ot reaepupoBanus SQL, nHave HA3BIBAEMOTO
o6patabM niepeHocoM SQL (“SQL Pushback™). DTa ¢pyHKIIMOHATIHEHASI BO3MOXKHOCTH IMO3BOJISIET TEHEPUPOBATH
onepatopsl SQL miist cobcTBennbix onepanuii IBM SPSS Modeler, koTopbie MOryT ObITh "HIepeHeceHbl 00paTHO" B
0a3y MaHHBIX (TO €CTh BBINOJIHEHBI B HEil) C LIEJIBIO YIIYUIIeHUs MPOU3BOIUTEIbHOCTU. Hampumep, y3JIbl CIIUSHUS,
arperaiuu, u Bbibopa - Bce reHepupyroT ko SQL, 17151 KoTOpOro Bo3MOXeH 0OpaTHBIN epeHoc B 6a3y TaHHBIX
atuM criocobom. [Ipumensisi renepupoBanue SQL B coueTanuu ¢ MOJAeIMPOBAHNEM 0a3 TaHHBIX, MOXXHO HOJIYYUTh
IOTOKH, 0OpabaTbiBaeMble B 6a3e JAHHBIX OT Havaja 40 KOHIA, YTO MPUBEJET K 3HAUUTEILHOMY POCTY
MIPOU3BOIMTEILHOCTH OTOKOB, 3amyckaeMbix B IBM SPSS Modeler.

Ilpumeuanue: MoaemmpoBanne 6a3 gaHHBIX 1 onTuMu3aimst SQL TpebyroT, uToObI Ha koMmmbioTepe IBM SPSS
Modeler 6pL1a BKITIOUEHA BO3MOXKHOCTH coeuHenust ¢ cepsepoM IBM SPSS Modeler. TTpu BritoueHHO#
BO3MOXKHOCTH COETMHEHHSI MOKHO 00paIiaThes K aJIrOpUTMaM 6a3 TaHHBIX, BBINOJIHATE 00paTHBI mepeHoc SQL
HEMOCPEICTBEHHO C KymeHTa cepBepoM IBM SPSS Modeler u obpamartscest k cepepy IBM SPSS Modeler.
[TpoBepbTe TeKyllee COCTOSIHUE JIMLIEH3HH, [IJIS Yero B MeHIo KiimeHTa cepsepoM IBM SPSS Modeler BriGepurte:

Cupaska > O nporpamme > /[ono/HuTE IbHBIE O IPOOHOCTH

EcJii BO3BMOXHOCTh COCIMHEHUS BKJIFOUeHA, Ha BKJIafke COCTOSIHYE JIMIIEH3UN BbI yBUIUTE Olluio Pa3peienue /s
cepBepa.

I/IH(bOpMaHI/I}O O MOAACPKUBACMBIX AJITOPUTMAX CMOTPUTE B CICAYIOIINX pa3aejaX AJId KOHKPETHBIX MOCTABIINKOB.

Yto TpebyeTcAa
JJ1s BBIOJTHEHNST MOACITUPOBAHUSI 0a3 TaHHBIX TPEOYETCsI CIICYIOIIee YCTAHOBIICHHOE TPOTrpaMMHOE 00ECIICUCHUE:

* Coenunenne ODBC c cooTBeTCcTBYy!OIIEH 023011 JAHHBIX C TPEOYEMbIMHU YCTAHOBJICHHBIMH AHAJIUTHUYECKUMHU
koMnonentamu (Microsoft Analysis Services, Oracle Data Miner i IBM DB2 InfoSphere Warehouse).

* B IBM SPSS Modeler Hajio BKIIIOYUTH MOJCMPOBaHe Oa3 JaHHBIX B IMAJIOTOBOM OKHe BcrmomoraTtebHble
pHKJIaaHbIe TporpaMmbl (MHCTpyMeHTHI > BenoMorareibHbIe NPHKJIAHBIE POrPAMMBbI).

© Copyright IBM Corp. 1994, 2015 7



* Hano Bxirounts onmuu 'enepupoBath SQL 1 Onrumvmsamus SQL B muaioroBoM okHe [Top30BaTesibckue ONINAN
B IBM SPSS Modeler, a Takxe Ha cepsep IBM SPSS Modeler (eciiu on ucnosb3yercs). O0paTtute BHUMaHUE Ha
TO, uTo onTuMm3anusi SQL He cTporo obsi3aTeNbHa 111 MOACIMPOBaHUS 043 TAHHBIX, HO PEKOMEH/IyeTCs 10
MPUYMHAM IPOU3BOIUTECIILHOCTH.

Ilpumeuanue: Mopnemmpoanue 0a3 gaHHbIX U onTuMu3aims SQL TpebyroT, 4ToObI Ha KoMmmbroTepe IBM SPSS
Modeler 6bL1a BKJTFOUEHA BO3MOXKHOCTD coemnHeHns ¢ cepBepoM IBM SPSS Modeler. TTpu BrItoueHHO#
BO3MOYKHOCTH COETMHEHHST MOKHO 0OpamaTbes K alrOpUTMaM 0a3 TaHHBIX, BBIIOJHATH 00paTHEIH nepeHoc SQL
HETOCPeICTBEHHO ¢ kmeHTa cepepoM IBM SPSS Modeler u o6pamatses k cepsepy IBM SPSS Modeler.
ITpoBepbTe TekyIilee COCTOSHUE JIMIEH3UH, 15 4eTO B MeHIO KymeHTa cepBepom IBM SPSS Modeler BriOepuTe:

Cupaska > O nporpamMme > /lonoJiHUTe/IbHbIE 0IPOOHOCTH

Ecii BO3MOXKHOCTh COE/TMHEHUS BKJIFOUeHA, Ha BKJajke COCTOsIHUE JIMIIEH3UN BbI yBUUTE Omiuio Pa3peienue s
cepBepa.

Bonee l'[O,ElpO6HyI0 I/IH(bOpMaI.II/IIO CMOTPHUTE B CIICAYIOIIUX pa3aciaX AJisI KOHKPECTHBIX ITIOCTABIIUKOB.

NMocTtpoeHne moaenu

ITporecc moCTpOSHUSI U OLIEHKH MOJIEJIeH C MCTIOIH30BAHNEM aJITOPUTMOB 0a3bl JAHHBIX AHAJIOTUYEH IPYTUM THUIIAM
uccienosanus nanubix B IBM SPSS Modeler. O61uuit npoece paboThl ¢ y3J1aMu 1 "ciienkaMu' MOAeIMPOBAHUS
MMOXOX Ha JIF000ii Apyroit motok npu padbore B IBM SPSS Modeler. EnnncTBeHHAs pa3HUIIA COCTOUT B TOM, YTO
(dakTnueckass 00pabOTKa JAHHBIX M IIOCTPOCHIE MOJIEJIN TIepeIaHbl B 6a3y JaHHBIX.

IToTox MoaempoBanus 0a3bl JAHHBIX MPUHIUIHAILHO HE OTJIMYAeTCs OT ApYyTrux motokoB B IBM SPSS Modeler, Ho
9TOT MOTOK BEHIMOJIHSET BCE ONepanuy B 0a3e JaHHBIX. K TakuM onepanusM OTHOCHTCS, HAIPUMED, TOCTPOCHHUE
MO/JIEJIU C UCTOJIb30BaHUEM y3J1a AepeBa perennii Microsoft. [Tpu 3amycke sToro notoka IBM SPSS Modeler
nepenaet B 0a3y TaHHBIX MHCTPYKIMK HA MOCTPOCHUE M COXPAHEHNE UTOTOBOI MOJIEIH, a MOAPOOHbBIE TaHHBIE
ckauuBatotcs B IBM SPSS Modeler. dakT BbinosiHeHus B 6a3e 1aHHBIX 0003HAYAETCS 3aTEHEHHBIMU (PHOJIETOBBIMHU
y3JIaMU B TIOTOKE.

MoaroToBKa AaHHbIX

HezaBucumo ot TOIr' 0, UCIIOJIB3YIOTCH JIN coOCTBEHHEBIC AJITOPUTMBI 0asbl JaHHBIX, PE3YJIbTAThI NOATOTOBKH JAHHBIX
Hago IIpu HepBOﬁ BO3MOXHOCTH IICPEAABATH B 63.3}7 JAaHHBIX JJI MOBBIIICHUS IPOU3BOAUTCIIbHOCTH.

* Ecim ucxonnble JaHHbIe XpaHATCs B 0a3e JAHHBIX, HEOOXOIUMO COXPAHSITh UX TaM, yOeIUBIIUCH, YTO BCE
HY>KHBIE Olepalii OOPATHOIO MOTOKA MOXKHO npeodpazoBath B SQL. DToO NpeloTBpaTUT CKAYMBAHME JAHHBIX HA
IBM SPSS Modeler u nposiBierue 3¢pdexra y3koro ropiia, KOTOPHIit MOT OBI CBECTH Ha HET BCE BBITObI, I
MTO3BOJIUT BBIMOJIHSITH BECh IOTOK B 0a3e JaHHBIX.

* Ecim ucxo/iHble TaHHbBIE He XpaHATCs B 6a3e JaHHBIX, MOJIEJIMPOBaHUE 0a3bl JAHHBIX BCE PABHO MOXHO
HCIIOJIb30BaTh. B 3TOM cilyuae moAroToBKa MaHHBIX mpoBoautcs B IBM SPSS Modeler, u moarotossieHHbINH HAOOP
JTAHHBIX aBTOMATHYECKU 3aKaunBaeTCs B 023y JAHHBIX IS IIOCTPOCHIUS MOJICIIH.

OueHKa mogenu

Monemu, creaepupoBannble B IBM SPSS Modeler ¢ ncnosib3oBaHneM UCCIIeJOBAHUS TAHHBIX B 0a3e TaHHbBIX,
OTJIMYAIOTCS OT 00BIYHBIX Mofesieit IBM SPSS Modeler. XoTst 3Ti Mo/1eJ1i MOSIBIISIFOTCSI B MEHEKEPE MOJIEJICH Kak
CTeHEPUPOBAHHBIE “CIIENKKM” MOJIEJIEH, Ha CAMOM JIeJie OHU MPEACTABIISIIOT COOOH y/IaJIeHHbIE MOJIEIH, XPAHSIITUECS]
Ha YIAJICHHOM cepBepe 0a3 JaHHbIX WK uccienoBanus ganubix. B IBM SPSS Modeler BbiBOIsSITCSI IPOCTO CCHLIKU
Ha 9TH yJIaJieHHble MoJies. Ipyrumu ciaosamu, mozeib IBM SPSS Modeler, koTopyro Bbl BuauTe, - 310 “miycras’
MO/IeJIb, COMIEPIKAIAsl TAKYIO HHPOPMAIUIO, KAaK UM XOCTa cepBepa 0a3 JaHHBIX, HMs 0a3bl TAHHBIX M UMsI MOJICIIH.
DTO OTJINUME BaXXHO MOHUMATH MPH IPOCMOTPE U OIIEHKE MOIeJIel, CO3TaHHBIX C HCIOJIb30BaHINEM COOCTBEHHBIX
aJITOPUTMOB 0a3bl TAHHBIX.

[MTocrte co3aanus MOJEIM BbI MOXETe JOOABUTH €€ B OTOK JIUISI OLIEHKHU, KaK U JIFOOYIO IPYIYIO CTEeHEPHPOBAHHYIO B
IBM SPSS Modeler mosiemnn. Best onieHka mpou3BoauTces B 6a3e JaHHBIX, TaKe €CJIM HET onepaiuii o0paTHOTO
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noToka. (Onepanuu 0OpaTHOTO MOTOKA MOTYT UCIOJIb30BATLCS JJIs1 Oa3bl TAHHBIX, €CJIM MOXKHO TIOBBICUTD
IPOU3BOAUTCIIBHOCTb, HO OHU HE Tpe6yI-OTC$[ JJIA IPOBEACHU A OHCHKI/I). B 6OJ'[LIHI/IHCTBC CJIY44a€B BBl MOXCTE
MIOCMOTPETh CTEHEPUPOBAHHYIO MOJIEJIb, UCIOJIb3YS CTAHAAPTHBIN Opay3ep MoCcTaBIIUKa 6a3bl JAHHBIX.

7151 mpocMoOTpa U OeHKH TpeOyeTcsi COeIMHEHNE B peaJIbHOM BPEMEHH ¢ cepBepoM, T/e 3amymieHs! Oracle Data
Miner, IBM DB2 InfoSphere Warehouse nim Microsoft Analysis Services.

ITpocMOTp pe3yIbTaTOB M 3a/TaHKE TAPAMETPOB

JJ1s mpocMoTpa pe3yabTaTOB U 3aJaHNs NAPAMETPOB OLEHKH JBAXK/bI LIECJIKHUTE IO MOJIEJIH HA XOJICTE IIOTOKA.
MOXHO TakXe IIEeJKHYTh PaBOi KHONKOH MBIIIHY 110 MOJENU U BEIOpaTh oniuro IIpocMoTp i VI3MeHHTbD.
KoHkpeTHbIe HapaMeTphl 3aBUCST OT THIIA MO/IEJIN.

AKcnopT U coxpaHeHue moaenei 6a3 AaHHbIX

Mopemm 1 cBOJKM 0a3 JAaHHBIX MOYKHO 3KCIIOPTUPOBATHL U3 Opay3epa Mojelieil TakuM e 00pa3oM, Kak 1 Ipyrue
Mojes, co3aanabie B IBM SPSS Modeler, ucrosib3ys onmuu B MeHto daiin.

1. B mento ®aiin Opaysepa Moeseit BbIOepuUTe JH00YI0 U3 CJIeTYIOINX OMIIMA:
* DJKCNOPT TEKCTA - SKCIIOPTUPYET CBOJIKY MOJIEIIN B TEKCTOBBIN (haiii
* Dkcnoptr HTML - skciopTupyet cBoaky Mozaesn B ¢aitn HTML

* Oxcnopt PMML (nonaepxuBaetcs ToJbko A1 moaeseir IBM DB2 IM) - skcniopTupyeT MoJiesM Ha SI3bIKe
pa3MeTKH NpeJcKa3aTesbHbIX Mojesteil (predictive model markup language, PMML), u 9T Moaesmn MOXHO
HCIOJIL30BATh ¢ APYrUM nojajaepxuBarouM PMML nporpaMMHBIM o0ecrieueHUeM.

Ilpumeuanue: CreHepUpOBAHHBIE MOJEII MOKHO TaKXKe COXPAHUTh, BEIOpaB B MeHro Paiiir omro CoxXpaHnTtsb y3eJ.

CornacoBaHHOCTb Moaenu

Jo1st kaxxaoit creHeprupoBaHHO Mo/iesn 6a3bl nanHbIX IBM SPSS Modeler xpanuT onucanue CTpyKTypbl MOJIeH, a
TaKXe CChLIKY Ha MOJIEJIb C TEM K€ UMEHEM, KOTopasi XpaHuTcs B 0a3e gJaHHbIX. Ha Bkiagke Cepeep
CreHEpPUPOBAHHON MO/I€JIM BBIBOJUTCS YHUKAJIbHBIN KJTFOY, CO3JAHHBIN JJI 3TOM MO/JIeJIU, KOTOPBI COOTBETCTBYET
JIeHCcTBYIOLIEH MoJies B 0a3e JaHHbIX.

IBM SPSS Modeler ucnosb3yeT 3TOT TPOU3BOJIBHO CreHEPUPOBAHHBIN KJIFOY JIISI TPOBEPKH, YTO MOJIEITH
MO-TIPEKHEMY COTJIACOBAHA. DTOT KITFOY COXPAHSETCS B OMICAHUT MOJIEIIN IIpH ee mocTpoeHun. [lepern 3amyckom
ITOTOKA BHEIPEHUS PEKOMEHIYETCS TPOBEPUTD, YTO ITH KJTFOYM COBIIAIAFOT.

1. YUrtoObl NpoBEepUTH COrJIACOBAHHOCTb MOJIEJIN, XPAHUMOI B 0a3e JaHHBIX, CPABHUBASI €€ OIUCAHUE CO CJIyYalHbIM
KrouoM, xpaHuMbeiM B IBM SPSS Modeler, rHaxkmute xHOnKy [IpoBeputs. Eciti Moests 6a3bl TaHHBIX HE
yaaeTcs HAfTH WM KJIFOY HE COBIIAIAET, BBIBOJIUTCS COOOIIEHNE 00 OmmoKe.

MpocmoTp N aKcnopT creHepupoBaHHoro SQL

CrenepupoBaHHbIH Ko SQL MOXHO IPOCMOTPETH NEPe] BHITOJTHEHUEM, YTO MOXKET OBITh MMOJIE3HBIM JJIS1 OTJIAIKH.

Inasa 2. VccnenoBanue B 6ase gaHapx 9
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Fmaea 3. TpeboBaHua ana uHrerpaumm ¢ Microsoft Analysis
Services

IBM SPSS Modeler u Microsoft Analysis Services

IBM SPSS Modeler nognepxupaet unterpamuto ¢ Microsoft SQL Server Analysis Services. 9ta (pyHKInOHAIbHAS
BO3MOYKHOCTB PeaJin30BaHa Kak y3Jibl Moaemposanus B IBM SPSS Modeler u moctymnHa u3 naautpbl
MOJIEJIMPOBaHUs 0a3bl JaHHBIX. EcIi 9Ta majmTpa He moka3aHa, e MOKHO aKTUBHUPOBATH, BKIIFOUNB HHTET PAIIUIO
MS Analysis Services Ha BkJIagke Microsoft B tnatoroBoM okHe BecmomorartesibHbIE IPUKJIATHBIE IPOTPAMMEL.
JlonoTHUTEIbHYIO HHPOPMAIIUIO CMOTPHUTE B pa3£[ene|“BKmoquHe uHTerparnyn ¢ Analysis Services” Ha CTD. 13|

IBM SPSS Modeler moaaep:xuBaeT HHTETPAIMIO CJICAYIONINX aaroputMoB Analysis Services:
* JIepeBhs pEIICHUI

* KJacTepusanus

* TpaBWUJIA CBS3BIBAHUS

* HaumBHas Mozesb baiieca

e Jlunelinas perpeccust

* HENpOoCeTh

e JlorucTmyeckas perpeccus

® BPEMEHHBIE PSI/IbI

¢ KJlacTepusanus MOCJIE/IOBATEJIbHOCTEH

Ha creyroreit iuarpaMme moKa3aH MOTOK TAHHBIX OT KJIMEHTA Ha CepBep, KOT/Ia NCCIIeIOBAHNEM JaHHbBIX B 0a3e
naHHbIX yrnpasisiet cepsep IBM SPSS Modeler. [Toctpoenne Moiesn BbIosHsIETCs ¢ oMolibio Analysis Services.
[Mosyuennast Mojiesib coxpansiercst Analysis Services. Ccbliika Ha 3Ty MO/IeJib 00pabdaTeiBacTcst B moTokax IBM
SPSS Modeler. 3aTem 3Ta Mojesb ckaunBaetcs u3 Analysis Services m1s1 onenku ui Ha Microsoft SQL Server, wm
B IBM SPSS Modeler.
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PucyHok 1. lNotok aarHHbix mexxay IBM SPSS Modeler, Microsoft SQL Server n Microsoft Analysis Services npu
OCTPOEHUN MOAEN

Hpumeuanue: cepsep IBM SPSS Modeler He 06s13aTesieH, XOTSI 1 MOXET UCOJIb30BaThes. Kimment IBM SPSS
Modeler MmoxeT cam 00padaThIBATh BHIYUCIICHUSI UCCIICIOBAHNUS JAHHBIX B 03¢ TaHHBIX.

TpeboBaHua ana uHterpauum ¢ Microsoft Analysis Services

Hwuxe npuBeieHbl 00s13aTeIbHBIE IPEABAPUTEIIbHBIE TPEOOBAHUS [IJISl TPOBE/ICHUS MOACIUPOBAHNS B 6a3¢ JTAHHBIX
mpu nomorny aaroputMmoB Analysis Services ¢ IBM SPSS Modeler. UtoOb! yOeauTcst B UX COOIIFOICHAN, MOXKET
MOTPebOBATHCS IPOKOHCYJILTUPOBATHCS C A IMUHUCTPATOPOM 0a3 TaHHBIX.

* [Iporpamma IBM SPSS Modeler, paborarommas ¢ ycranoBkoii cepsep IBM SPSS Modeler (B pactpenesieHHOM
pexxume) B Windows. [Tmatdopmer UNIX B aToif mHTerpammu ¢ Analysis Services He MOIIepKUBAFOTCS.

Baoicno: Tlonp3oBatern IBM SPSS Modeler nomkabI ckoHpurypupoBath coenuaenrne ODBC mpu momoru
npaiiBepa SQL Native Client, moctymHoro B Microsoft mo ykazannomy amwke URL B pasznene /JJomoanureavhvie
Tpedosanus k cepsep IBM SPSS Modeler. [patisep, npenocrasasemviit ¢ IBM SPSS Data Access Pack (u, kak
IPAsUN0, PEKOMEHIYeMmblil 44 ucnoavzosanus ¢ IBM SPSS Modeler ¢ apyrux sazauax), ucrioas306are 6 9Tux
yeaax ne pekomengyercAa. JpaiiBep Hy>XHO CKOHPUTYpUPOBATH Il ucnoJjb3oBanus SQL Server ¢ BkroueHHOH
onnueill BKIIOYHTH HHTErpHPOBAHHYIO MPoBepKy noamuHaocTH Windows (Pa3pernth BCTpOCHHYO IPOBEPKY
nomHHOCTH Windows), mockospky IBM SPSS Modeler ve moanepxxuBaet ayrentudukanuro SQL Server. s
MIOJIYYCHUS JOTIOJTHATEIILHBIX CBEICHUIA O CO3[IaHUN U HACTPOIKe pa3pelieHuit 111 HcTOYHIKOB qaHHbx ODBC
00paTUTECh K CBOEMY aIMHHHUCTPATOPY O0a3bl TaHHBIX.

* Jlommxken ObITh yeranoBJieH SQL Server 2005 wim 2008, XxoTs He 06513aTeIbHO HA TOM ke XocTe, uTo u IBM SPSS
Modeler. V nonb3oBateseii IBM SPSS Modeler 1oKHBI OBITH TOCTATOYHBIC Pa3pEIICHIS HA YTCHUE U 3AIICh
JTAHHBIX U Ha OTOpACBIBAHNE W CO3aHNE TAOJIUII U IPOW3BOIHBIX TaOJIHII.

Ipumeuanue: Pexomenmyetrcst SQL Server Bepcun Enterprise Edition. Enterprise Edition obecrieunBaeT
JIOTIOJIHATEIIbHYIO THOKOCTb, IPEAOCTABIISAS TONOJIHATEILHBIE TAPAMETPHI JIJIl HACTPOUKH Pe3yJIbTaTOB
asroputmoB. B Bepcuu Standard Edition npegocTaBisitoTes T€ e HapameTpbl, HO PeAaKTHPOBATH HEKOTOPbIE
JIOTIOJIHUTEIIbHBIE TapaMeTPhI HOJIb30BATEIISIM HEe PAa3pPeILIeHO.

* IIporpamma Microsoft SQL Server Analysis Services qoJpkHa OBITh YCTAHOBJICHA HA TOM e XocTe, 4To 1 SQL
Server.
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HonomautenbHble TpeboBanus k cepsep IBM SPSS Modeler

s ucniosib3oBanus aaroputMoB Analysis Services ¢ cepsep IBM SPSS Modeler Ha koMIbIoTepe X0CTa cepBep
IBM SPSS Modeler 10KHBI OBITH YCTAHOBJICHBI CIIEAYIOLIHE KOMIIOHEHTHI.

Ilpumeuanue: Ecrm SQL Server ycraHOBIJIEH Ha TOM ke XocTe, uTo u cepep IBM SPSS Modeler, 3Tu KOMIIOHEHTBI

OyIyT yXKe OCTYIHBI.

* Microsoft NET Framework Version 2.0 Redistributable Package (x86)

* Microsoft Core XML Services (MSXML) 6.0

* IIposaiinep OLE DB Microsoft SQL Server 2008 Analysis Services 10.0 (00s13aTeJIbHO BBIOSPHUTE IIPABIITLHBIIH
BapUaHT IS HCIOJIb3YeMOil ONlepalliOHHON CHCTEMBI)

* Microsoft SQL Server 2008 Native Client (0653aTeIbHO BEIOCPUTE MPABUIIBHBIN BAPUAHT [IJIs1 UCIOJIb3yeMOI
ONepalMOHHON CHCTEMBI)

UToOBI cCKaYaTh 3TH KOMIIOHEHTHI, IepeiiinTe Ha caliT www.microsoft.com/downloads, B cTpoke MMONCKa BBEIUTE
NET Framework nym SQL Server Feature Pack (11711 BceX ocTaJIbHBIX KOMIOHEHTOB) U BEIOCPUTE TIOCIICTHIIA
nakeT IS Bareit Bepcuu SQL Server.

CHavajia MOXeT HOTpebOBAThCSA YCTAHOBUTH APYTUe MaKeThl, KOTOPBIE TAKXKe JOJDKHBI OBITH TOCTYIHBI HA caiiTe
ckaunBaHus Microsoft.

Honosmmutensuble TpeboBanus k IBM SPSS Modeler

s ucnosp3oBanus amroputMoB Analysis Services ¢ IBM SPSS Modeler Ha xeHTe TOJDKHBI OBITH YCTAHOBJICHBI
BCE IIPHUBEICHHBIC BBIIIIE, & TAKKE CIJICIYFOIIIe KOMITIOHEHTHI:

* Microsoft SQL Server 2008 Datamining Viewer Controls (00si3aTeJIbHO BRIOCpUTE MPaBUJIbHBIA BAPUAHT JJISI
HCIIOJIb3YEMOI OIIePAIIMOHHOM CHCTEMBI); K 3TOMY KOMIIOHCHTY TaKke TpeOyeTcs:

e Microsoft ADOMD.NET

UTO0OBI CKa4YaTh 3TH KOMIIOHEHTBI, TIEPEUIUTE HA cailT www.microsoft.com/downloads, B CTpOKe OUCKA BBEUTE
SQL Server Feature Pack u BriOepute nocesnenuit naxket ajs Baiueit Bepcuun SQL Server.

Ilpumeuanue: MoaempoBanne 06a3 gaHHBIX U onTuMu3aimst SQL TpebyroT, 4ToObI Ha kKoMmmbroTepe IBM SPSS
Modeler 6bLi1a BKJTIFOUEHA BO3MOXKHOCTH coeuHeHus ¢ cepsepoM IBM SPSS Modeler. TTpu BrroueHHO#
BO3MOKHOCTHU COSMHEHUSI MOKHO 00paIaThCs K aJlrOpuTMaM 0a3 JaHHBIX, BBIMOJHATL 00paTHBIHM nepernoc SQL
HEMOCPEICTBEHHO ¢ KymeHTa cepBepoM IBM SPSS Modeler u obpamartscst k cepsepy IBM SPSS Modeler.
[IpoBepbTe TEKyllee COCTOSIHUE JIMLIEH3HH, [IJIS Yero B MeHIo KiineHTa cepsepoM IBM SPSS Modeler BriGepurte:

Cupaska > O nporpamMme > /lonoJiHUTe/IbHbIE 0IPOOHOCTH

Eciin BO3MOXKHOCTD COE/TMHEHUS BKJIFOUeHA, Ha BKJajke COCTOSIHUE JIMIIEH3UN BbI yBUIUTE Omiuio Pa3peienue /s
cepBepa.

BxknroueHue nHterpauumn ¢ Analysis Services

Hus BrumroueHust unterparmu IBM SPSS Modeler ¢ Analysis Services motpedyercs ckoudurypuposath SQL Server u
Analysis Services, co3gath uctouank ODBC, BKJIIOUNTH HHTEIPAIMIO B THAJIOTOBOM OKHE BecromorartesibHbie
npukiaaabie nporpammMsl IBM SPSS Modeler u BkirounTh NOACPKKY T'eHeprupoBaHus 1 ontuMusanuu SQL.

Ilpumeuanue: Jooxubl 06ITh mocTynHbI Microsoft SQL Server u Microsoft Analysis Services. JIOMOJIHATEIHLHYIO
HH(OPMAIIIIO CMOTPUTE B pa3jielie |“Tpe6OBaHI/I$I Ut mHTerpanmu ¢ Microsoft Analysis Services” Ha cTp. 12l

Kongurypuposanne SQL Server
Cxondurypupyiite Ha SQL Server BO3MOXHOCTb CKOPUHTA B 6a3€ JaHHBIX.

T'nasa 3. TpeGoBanus s uaTerpamuu ¢ Microsoft Analysis Services 13



1. Cozpaiite Ha KoMmbroTepe XxocTa SQL Server ciieayronuii Kro4 peectpa:
HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\MSSQLServer\Providers\MSOLAP
2. JloGaBbTe B 3TOT KJItOU cieyroree 3HaueHrue DWORD:

AllowInProcess 1

3. Tlocne BHeceHus aTOro u3meHenus nepesanycrure SQL Server.
Kondurypuposanne Analysis Services

Jutst Bo3amoxkaoctu coenunennst IBM SPSS Modeler ¢ Analysis Services cHayajia B 1uaJioroBoM okHe CBOHCTBa
cepBepa aHaJM3a HYXKHO CKOH(UIYPUPOBATH BPYYHYIO /1B HapaMeTpa:

1. Boiigute B cuctemy cepBepa anaimsa uepes MS SQL Server Management Studio.

2. Ortkpoiite quasgoroBoe okHO CBOHCTBa, IIEJIKHYB IPaBOil KHONKOM 0 UMeHU cepBepa U BbIOpaB CBoOMCTBA.
3. Brxumounte nepeksrouatesib [Toka3aTh 1ono/iHHTE/IbHBIE (BCE) CBOMCTBA.
4

N3mennte CJIeaAyrouue CBOMCTBA:

Wsmenure aoist DataMining\Al1owAdHocOpenRowsetQueries 3nauenue Ha True (3HAYCHUE IO YMOIYAHUIO -
False).

Wsmenure qos DataMining\ATTlowProvidersInOpenRowset snauenue na [al1] (3Ha4eHUs O YMOJTYAHKIO HET).

Coznanne DSN ODBC st SQL Server

J1J1s dTeHNs WM 3aIICH TaHHBIX U3 0a3bl TaHHBIX [T0JIH30BaTEJb JOJDKCH YCTAHOBUTH UCTOYHUK AaHHBIX ODBC,
HACTPOUTH COOTBETCTBYIOIIYIO 6a3y JAHHBIX U YCTAHOBUTDH PA3pellCHUs HA YTeHue u 3anuch. [paiisep ODBC
Microsoft SQL Native Client - 00513aTeTbHBI, OH aBTOMaTHYeCKH ycTaHaBiamBaeTcs ¢ SQL Server. [paiisep,
npenocragademsiil ¢ IBM SPSS Data Access Pack (u kax npasuio, pekomengyemolii 444 ucroav3oganus ¢ IBM SPSS
Modeler ¢ apyrux yeaax), a1a 970il 3a1a4u Uco16308aTs He pekomengyerca. Ecim IBM SPSS Modeler m SQL
Server HaxXoAATCs Ha pa3HbIX XocTax, apaitBep ODBC Microsoft SQL Native Client MOKHO cKayaTh.
JIonoHuTeIbHYI0 MHYOPMAIIHIO cMOTpHTe B paszene| TpeGopanus ms naterpamun ¢ Microsoft Analysis Services’]

Jutst moJty4eHust JONOJHUTEIbHBIX CBEJCHUN O CO3JaHUU U HACTPOUKe pa3peleHuii 11t uctouHukoB nanubix ODBC
00paTUTECh K CBOEMY aIMUHHUCTPATOPY Oa3bl TaHHBIX.

1. Ilpu nomouwm napaiiBepa ODBC Microsoft SQL Native Client coznaiite DSN ODBC, yka3siBatoinee Ha 6a3y
nmauHbIX SQL Server, HCMOJIb3yeMyIO B IPOIECCE UCCACIOBAHMS JaHHBIX. 171 OCTaIbHBIX MApaMeTPOB apaiiBepa
HAaJI0 UCTIOJIb30BATh 3HAUCHUS [0 YMOJTYAHUIO.

2. Hus atoro DSN ybenutech, 4To BKJIroUeHA omnius Pa3pemmTh BCTPOeHHYI0 PoBepKY noaauHHocTH Windows.

* Ecmu IBM SPSS Modeler u cepsep IBM SPSS Modeler 3anmyckaroTcst Ha pa3HBIX XOCTaxX, CO3/4aliTe Ha KaXI0OM U3
3THX X0CcTOB 0/1HO U TO k¢ DSN ODBC. Y6emutech, 4To 04HO 1 TO ke uMsi DSN ucnosb3yeTcs Ha KaxI0M
XOCTe.

Bxurouenune unterpanuu ¢ Analysis Services B IBM SPSS Modeler

Yro6s! Brir0unTh 17151 IBM SPSS Modeler ucnospzoBanue Analysis Services, cHauajia Hy)KHO 3a/1aTh
crienupUKAINT CepBEpa B JIUAJIOTOBOM OKHE BeroMoraTeibHble MPUKJIAIHbIE TIPOTPAMMABI.

1. Bwibepute B mento IBM SPSS Modeler:
HWncrpymentsbl > Onuun > BenoMorare ibHble NPHKJIA/IHbIE TIPOTPAMMBI
2. Ienxuute no BKyagake Microsoft.

* Bxaouutb unrerpammio ¢ Microsoft Analysis Services. Bkimrouaet nogaepxky nautpsl MonenupoBanue 6a3
JIAHHBIX (€CJIM OHA ellle He BBIBOJUTCS) B HIDKHeil yacTtu okHa IBM SPSS Modeler u nob6aiisiet y3Jibl aJis
asroputmoB Analysis Services.

* XocT cepBepa aHaJm3a. 3aaiiTe M KOMIIBIOTEpa, Ha KOTOPOM 3armyckaercs Analysis Services.

* ba3a mannbIX cepBepa aHajm3a. Beioepure HYKHYr0 0a3y TaHHBIX, HA)KaB KHOIIKY C MHOTOTOYHEM (...),
OTKPBIBAFOIIYEO BCIIOMOTaTEIbHOE IUAIOTOBOE OKHO, B KOTOPOM MOHO BBIOPATh JOCTYIHBIC 0a3bl TaHHBIX. B
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9TOM CIIHCKE BBIBOISATCS 0a3bl JaHHBIX, JOCTYIHBIC I 3aJaHHOTO cepBepa aHaum3a. [Tockonbky Microsoft
Analysis Services coxpaHsieT MOJIEJIN HCCIIeIOBAHMSI JAHHBIX B UMEHOBAHHBIX 0a3ax IaHHbIX, CJIEAYeT BHIOpATh
MOJIXO/ISIITYEO 6a3y JaHHBIX, B KOTOPOIi XpaHsTcs 6a3bl qaHHbix Microsoft, moctpoennsie IBM SPSS Modeler.

e Coemunenne ¢ SQL Server. 3agaiite uapopmanuro DSN, ucnonb3yemyro 6a3oit ganuabeix SQL Server s
XPpAHEHUs TaHHBIX, KOTOPbIE IIEPEAAIOTCS HA cepBep aHayim3a. Boibepure ncrounnk naHabix ODBC, koTopslit
OyIeT MpeaoCTaBIATh JaHHBIC UIsI HOCTPOCHUS MOJIeJIei ncciienoBanus qanubix Analysis Services. [Tpu
IIOCTPOEHNH MoJiesieil Analysis Services 1o JaHHBIM, HPETOCTABIISIEMBIM B IJIOCKUX (haliIax MM UCTOYHMKAX
nanHelx ODBC, 3T fanHBIe Oy1yT aBTOMAaTHYECKU BBITPYXKAaThCs B CO3AaHHYI0 B 6a3e nanubix SQL Server
BPEMEHHYIO Ta0JIIy, Ha KOTOPYIO yKa3bIBaeT ucToyHuk gaHHbix ODBC.

* IIpenynpexaaTh 0 nepe3anmuci MoOe/H HCCIIeI0BaHNs JaHHbIX. BrirounTe 3Ty onnuto, 4Toosl IBM SPSS Modeler
HE Iepe3anuchIBal 6e3 MpeIynpexaeHIs MOICIH, XpPAaHUMBbIE B Oa3e JaHHBIX.

Ilpumeuanue: Onuuu, CKOH(GUTYPUPOBAHHBIC B MAJIOTOBOM OKHE BermomMoraTesibHbIC IPUKJIAIHBIC IIPOTPAMMEI,
MOTYT OBITh IIepeOnpeeICHbl Ha pa3JIMYHbIX y3i1ax Analysis Services.

Bxorouenune noaaepkku renepupoBanus u ontumMm3anuua SQL
1. Bwibepute B Menro IBM SPSS Modeler:

HWucrpymentsi > CBoiicTBa noToka > Omiun

Ha maneym HaBATANMK MIETTKHUTE 0 oy ONTHMH3AINS.

3. TloarBepaute BxiaroueHue oniuul enepupoBatb SQL. DTOT mapameTp TpedyeTcs 1 padoThl GYHKIMHA
MoeJIupoBanus 6a3 JTaHHBIX.

4. Boibepute OnrumuzupoBath nocrpoenne SQL 1 OnTumMu3npoBaTh JApyroe BbiloJHenne (He TpeOyeTCs CTPOTo, HO
HACTOATCIIbHO PEKOMCHAYETCA OJIA ONTUMAJIbHOMI HpOI/I3BOL[I/ITCJ'II)HOCTI/I).

NMocTpoeHue moaenen npu nomowum Analysis Services

st moctpoenns Mozeseit ¢ momoinbro Analysis Services Tpedyercsi, 4TOObI 00ydaroImuii HAGOP TaHHBIX
pacnosaraJjicsi B Tabymie WM B peacraBiienuu B 6aze ganubix SQL Server. Eciu 9Tu 1aHHble pacnosioxkeHbl He Ha
SQL Server nim ux HyxHO 00paboTaTh B IBM SPSS Modeler xak 4acTb MOATOTOBKU TaHHBIX, KOTOPYEO HEJIb35
BEITOJTHUTE Ha SQL Server, mepe mOCTpoeHNEM MOEIHN 3TU JaHHbIC AaBTOMATHYECKH 3aKaUYMBAFOTCS BO BPEMEHHYFO
Tabmy Ha SQL Server.

Pab6oTta c mogenamu Analysis Services

[Tpu noctpoennn monesm Analysis Services ¢ ucnosibzosanueMm IBM SPSS Modeler cozaercst moaens 8 IBM SPSS
Modeler u co3maeTcst WM 3aMeHsIeTCS MOJIeib B 6a3e manHbiX SQL Server. Moaeas IBM SPSS Modeler ceplmaetcst
Ha COAECPKUMOE MO/IeJIM 0a3bl JaHHBIX, XpaHsIelcst Ha cepepe 06a3 nanHbXx. IBM SPSS Modeler moxer
BBINOJIHSTH IIPOBEPKY COTJIACOBAHHOCTH, COXPAHHUB OJIMHAKOBYIO CTeHEPHPOBAHHYIO CTPOKY KJIFOYa MOJIEJIN U B
mojesm IBM SPSS Modeler, u B Mmoaemm SQL.

V3en monenuposanus Jepeso pemennii MS ciIy>KUT 171 IPOrHO3HOIO MOJIEJIMPOBAHUS ATPUOYTOB
000HX TUIOB, KATETOPHAJILHBIX U HENIPEPLIBHBIX. JIJI KaTerOpHabHBIX AaTPHOYTOB 3TOT y3eJI AeTaeT
IPOrHO3BI HA OCHOBE B3aMMOCBSI3€i MEX/y BXOJAHBIMY CTOJIONAMU B HaOope naHHbIX. Hampumep, B
CLIEeHapUU NIPeJCKA3aHUs, KaKKe IOCETUTEJIU C BBICOKOI BEPOSITHOCTBIO IPUOOPETYT BEJIOCUIE, ECIII
BEJIOCHUIIE B IPHOOPETAIOT JEBSITH U3 IECATH MOJIOJBIX MOCETUTENIEH U TOJILKO ABA U3 IECATU
MOXUJIBIX, y3€JI 3aKJII0YAET, YTO BO3PACT MOCETUTEIS - 3HAUYUMBIII IPeANKTOP MOKYIKH Besocunena. Ha
OCHOBE TAaKOI'o po/ia TEeHAEHIUN JIE€PEBO PEILEHNI 1eIaeT IPOTHO3bl B CTOPOHY ONPEJIEJIEHHOIO UCXO/1a.
J17151 HenpepBIBHBIX aTPUOYTOB aJIrOPUTM UCHOJIB3YeT JIMHEHHYIO PErPECcCHI0, YTOOBI ONPEIeINTh
pacIensieHne aepesa pemenuid. Ecim B kauecTBe IPOTrHO3NPYEMBIX 331aHO HECKOJILKO CTOJIONOB, M
€CJIM BO BXOJHBIX JAHHBIX COAEPIKUTCS BJIOKEHHAs TaO/MIA, 3aJaHHas KaK IPOTHO3UpYeMasl, y3ell
CTPOUT OT/EJIbHbIE AEPEBbS PEILICHU [1JIsl KaX 0TI 0 IPOTHO3UPYEMOro CTOJIONA.
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V3en moxempoBanus Kiaacrepusauns MS ucnosb3yet nTepalioOHHbBIE METOBI IS TPYITIAPOBAHHUS
HabroAeHMI 13 Habopa TaHHBIX B KJIACTEPHI, COIEPIKAIINE CXOAHbIE XapaKTepUCTUKH. Taxas
IPyNIUPOBKA MOJIE3HA IPU IPOCMOTPE JaHHBIX, OOHAPYKEHUHM AaHOMAJIMIA B TAHHBIX U CO3JaHUU
IPOrHO30B. Mojiesn KIacTepu3aliy HaXoIT B HA0Ope JaHHBIX JIOTHYECKU HEOKHTaHHBIC
B3aUMOCBSI3U, KOTOPBIE TPYIHO 3aMETHTh IPH CIIy4aiiHOM mpocMoTpe. Hampumep, 1oruuso
IPEAIOJIOKUTh, YTO CPEAH PabOTAIOIIMX TE, KTO €3AUT Ha pabOTy HA BeJIOCHIIe e, OOBIYHO JKUBYT
HeJlaJIeko OT MecTa paboThl. OJHAKO AJITOPUTM MOXKET OOHAPY>KUTh APYrHUe, HE CTOJIb OUeBU/IHBIC
XapaKTepUCTUKH TeX, KTO ToOupaeTcs A0 MecTa paboThI Ha BeJlocuiieie. B oTimynm Apyrux y3ioB
HCCIIEIOBAHMS JAHHBIX U151 Y3J1a KJIACTePU3ALIH He 3a1aeTCs [0JIe HA3HAYCHUS. Y 3eJl KJIacTepu3anun
00yuaeT Mo/iejIb, UCXOS1 HENOCPEICTBEHHO U3 TOIr0, KAaKUe B3aMMOCBSI3H U KJIACTEPbl OH OOHAPYKUJI B
JTaHHBIX.

V3en monempoBanus [Ipasuia cBs3piBanns MS mosie3eH 1711 MEXaHI3MOB PeKOMEHIAH. MeXaHu3M
PEKOMEHAAINU PEKOMEH/IYET IPOIYKTHI IOCETUTEIISIM Ha OCHOBE TE€X MPOAYKTOB, KOTOPBIE OHU YXKe
nproOpesH, MM HA OCHOBE TOTO, K KAKUM MPOAYKTAM BbIKa3aJId UHTEepeC. ACCOIUATUBHbBIE MO/ICIIN
CTPOSITCS JJIsl HAOOPOB TAHHBIX, KOTOPBIE COACPKAT UACHTHU(DUKATOPHI HAOJIFOICHUI U JIEMEHTOB B
9THUX HAOJFOJCHUSX. [ pymma 3JIeMeHTOB B OJTHOM HAOJIFOJICHUH HA3BIBACTCSI HAOOPOM 3JIeMEHTOB.
AcconuaTiBHAsI MOJIEJIb COCTOUT U3 Psiia HAOOPOB JIEMEHTOB U IPABUJI, ONUCHIBAIOIINX TPYHIUPOBKY
9TUX JIEMEHTOB B HaOJroeHusIX. [1paBuiia, oOHapyKUBaeMble aJIrOPUTMOM, MOKHO HCIOJIb30BAThH
TS TIPEJICKa3aHUsl BEPOSTHBIX OYAYIIUX MTOKYIOK HEKOTOPOTO MOCETHTEISI HA OCHOBE YKe
MIOJIOKEHHBIX B KOP3UHY ITPOIYKTOB.

V3en moaemupoBanusi Hausublil baiiec MS BbIYUCIISIET YCIIOBHYIO BEPOSITHOCTD JIJTs TIOJICH Ha3HAYCHUST
U 1oJIell MpeJUKTOPOB U IPEAIOJIaraeT, 4YTO CTOJIOLbI He3aBUCUMbI. MO/ieJIb Ha3bIBaeTCs HAUBHOM,
MOCKOJIbKY B HEil BCe PEIJIOKEHHBIC IEPEMEHHBIE IPOTHO3a CYATAFOTCS] HE3aBUCHMBIMHU APYT OT
npyra. s oaToro Metona TpeOyeTcsi MEHbIIIE BBIYACICHHHN, YeM ISl OCTAJIbHBIX aJrOpUTMOB Analysis
Services, 1 MOITOMY OH HOJIE3€H Il OBICTPOro OOHAPYKEHNUS B3aMMOCBSI3eil Ha IPeBAPUTEIIbHBIX
CTaUSIX MOJEIUPOBAHUS. DTOT y3€JI MOKHO UCIOJIb30BATh JJI HAYaJIbHOI'O U3yUYEHUs! JAHHbIX, &
MOTOM IIPUMEHHUTH PE3yJIbTATHI IPH CO3TAHUHU TOTOJHUTEIBHBIX MOJIEJIEH, UCTIOJIb3YS APYTHE Y3JIbL,
KOTOPBIE OYAYT BBIYUCIISATHCS JOJIbIIE, HO 3aTO AaAyT 00Jjiee TOUYHBIE Pe3yIbTATHI.

V3en moaenupoBanus Jluneiinast perpeccust MS - 5To BapuaHT y3Ja JlepeBo pelieHuii, B KOTOPOM
3navenne napamerpa MINIMUM_LEAF_CASES GoJbine nim paBHO 00IIeMy 4ncily HaOJIrOIeHui B Habope
JTaHHBIX, HCIOJIb3YEMOM ITUM Y3JIOM I 0OYUYEHUS MOJIEJIN MCClieToBaHus. [1pn TakoM 3HAYeHUH
napamMeTpa 3TOT y3eJ HUKOIAa He OyAeT pacileryieH, U cJIeJOBATEeIbHO, BBINOIHSET TOJILKO JIMHEHHYIO
perpeccuto.

V3en moneuposanust Heiipocers MS anasioruuen y3iy [lepeso pewenuit MS B TOM OTHOLIEHUH, YTO
BBIYHUCIISICT BEPOSTHOCTH BCEX BO3MOXHBIX COCTOSIHMI BXOHOTO aTpuOyTa MpU KaXJO0M JTaHHOM
COCTOSIHMHU IIPOTHO3UPYEMOTO aTpuOyTa. B HajbHEHIIEM 9TH BEPOSTHOCTH MOXKHO HCIOJIb30BATH JIJIs
HpecKa3aHus UCX0/1a MPEeACKa3aHHOro aTpudyTa Ha OCHOBAHMU BXOHBIX aTPHOYTOB.

V3en moaemmpoBanus Jlorucrudaeckas perpeccusi MS - 9To BapuanTt y3ia Heiipocetb MS, B koTOpom
i mapamerpa HIDDEN_NODE_RATIO 3amano 3navenue 0. [Ipu TakoM 3HaYeHHH apaMeTpa MoAesb
HEeHPOCeTH He COAEPAKUT CKPLITOrO CJI0s U, CIIEAOBATEIbHO, S3KBUBAJICHTHA JIOTUCTUYECKOH perpeccu.
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o~ V3en monenmpoBanust Bpemennbie psiasl MS coOAepXUT ajropuTMBbl PErPecCHd, ONTHMHU3UPOBAHHBIE

( %t, ] JUUIS IpeIcKa3aHus OyayIuX 3HAUYCHUIT HEeTPEPBIBHBIX BEJIMYKMH, TAKUX KaK IPOJAXU IPOIYKTA.
i E Moesb BpeMEHHBIX PSIIOB He TpebyeT, Kak Apyrue aaroputMsl Microsoft (Hanpumep, 1epeBbst

pelenmit), 3a1aBaTh JOIOHATEIIBHBIE CTONOIE HOBOI HH(OPMAIIH KAK BXO/IHBIE, YTO6LI
CIIPOrHO3MPOBATH TEH/ACHIIIO. MO/Ie/Th BPEMEHHBIX PSIIOB CIOCOOHA IPOTrHO3MPOBATh TEHICHINA HA
OCHOBAHHH TOJILKO HCXOIHOTO HAGOPA JAHHbIX, HCIOJB30BAHHOTO IPU CO3AaHMK Moe. Kpome
TOTO, BLIYHCIISS TPOTHO3bI, MOYXKHO JOGABIATH B MOJIE/h HOBBIC NAHHBIE, U OHM ABTOMATHUCCKH
BKJIIOYAIOTCS B AHAJIN3 TCHCHINIL. JIONOJHATEbHYIO HH(pOpPMAIHIO cMOTpHTe B pasaene[Ver]
[epemennbIx psaos MS” Ha cTp. 19|

V3en mopeupoBanus Kiactepusauus nocienosaresbnocteil MS oOHapyXuUBaeT B TaHHBIX
! YIOPSITOYCHHBIE MTOCIICIOBATEILHOCTH M COYETACT PE3YJIbTAThI TOrO AHAJIN3A C METOAAMU
ki KJIACTEPU3AIHHI, YTOOBI CTeHEPHPOBATH KJIACTEPHI HA OCHOBE MOCJIEI0BATEIILHOCTEH U IPYTHX
aTpuOyTOB. JIONOIHUTEIbHYIO HH)OPMAIIUIO CMOTPUTE B pa3/iesie |“Y3en KJ'IaCTepI/ISaHI/II/Il
[nocienoBaTenbroCTElt MS” Ha crp. 20}

Bce 9TH y3J1bI TOCTYIHBI Ha MAJIMTPE MOACIMPOBaHKs 0a3bl JaHHBIX Y HIDKHETO Kpast okHa IBM SPSS Modeler.

O6Lwue napameTpbl ANA BCEX Y3N0B anropuTMoB

Crrenyroiue napaMeTpsl - 00IHe A1t Beex aaroputMoB Analysis Services.

Onuum cepBepa
Ha Bxiagxe CepBep MOXHO CKOH(GUTYpUPOBATh XOCT CepBepa aHaJM3a, 0a3y NaHHBIX U UCTOYHUK JaHHBIX SQL
Server. 3ajaHHbIE 3/1€Ch OINIIUU NIEPEONPE/ICIISIFOT OTIINH, 3aJaHHbIE HA BKJIAJIKE Microsoft B 1uaioroBomM OXHeE

BeromoraTesibHbIe MPUKJIAHBIE TPOrpaMMBbl. J{OMOIHUTEIbHYIO0 HHOOPMAIIMIO CMOTpUTE B pasesie| Brirouenune
fraTerpammn ¢ Analysis Services” Ha ctp. 13|

Hpumeuanue: VI3aMeHeHUs Ha 3TOH BKJIaAKe JOCTYIHBI TAKXKE MPU CKOPUHTe Moesel Analysis Services.
JIOTMOTHATE ILHYIO HH(pOPMAIIIIO cMOTpHTE B passese| Biiaaka Cepsep cienkos Moseseii Analysis Services” Ha|

MapameTpbl Moaenu
YT100BI INOCTPOUTH CaAMYIO O6LLly}O MOI€CJIb, IEPEa MPOINMU I[efICTBI/IHMI/I HY>XXHO 3a1aTh OIIIMMU Ha BKJIAOKC MOHGJ’IL.
Ha Bxutagxe J{onoJIHUTEILHO JOCTYIIEH METO/I CKOPUHTA U APYTUe PACIIUPEHHBIE OIIINU.

HOCTyHHbI CJICAYIOIINE OCHOBHBIC OIIUN MOACJIMPOBAHUS:

Wms moaesm. 3agaet UMsl, Ha3HAYa€MO€ MO/JICJIN, KOTOPAsd CO34aCTCA IIPU BLINNIOJIHCHUHU y3JId.

* ABTO. ABTOMAaTHYECK! TEHEPUPYET UM MOJIEIIN HA OCHOBAHUY MMEH I0Jiel Ha3HaueHus wm [D/umenn tuna
MO/IEJIN B CIIy4asix, KOT1a He 3aJaHO Ha3HAUeHHE (HAaIpUMep, B MOJICIIAX KJIACTePU3AIHN).

* Tloan3oBaTennckoe. [To3BosseT CO3aTh II0JIb30BATEJILCKOE UMS JIS1 CO3/IaBa€MOM MOJICJIN.

Hcnoab3oBaTh pa3jiesiennble JaHHble. Pa3iesseT JaHHbIe Ha OT/AEJIbHBIE IIOAMHOKECTBA UM BHIOOPKHU [
O6y‘{CHI/IH, UCTIBITAHUA U IPOBCPKU HA OCHOBAHUU TEKYHICTO 3HAYCHUS ITOJIA PA3ACIICHUA. Ucnonp3oBanus OHHOﬁ
BI)I60pKI/I JAaHHBIX OJId CO3JaHuA MOJCIIN U ,E[pyl"Oﬁ JJI €€ UCHBbITAHUA MO3BOJISIET BBIICHUTH, HACKOJIBKO XOPOIIIO
MoOJieIb 0600111aeTcst Ha 00JjIee KPyNHble HAOOPBI TaHHBIX, AHAJIOTMYHBIX TEKYIIUM JaHHBIM. Eciii B moToKe noJie
pasjesia He 3aJJaH0, 3Ta OIIUs UTHOPUPYETCS.

C uemnmauneﬁ. Orta oInnus, €CJIM OHa BBIBOOUTCS, ITIO3BOJISACT 3alIPpOCUTb MOJIECJIb, YTOOBI Y3HATb HO,E[pO6HOCTI/I (6]
BKJIFOYCHHBIX B MO/JI€CJIb Ha6JIIO,Z[CHI/I$[X.

ITose ynukansHocTH. BEIOepuTe B BBINAAAFOMIEM CIIHCKE [10JIE, YHUKAILHO MASHTH(GUIUpYIOLIee KaxkI0e
Habronerne. O6brvHO 370 MoJte ID, Takoe xax ID_nokynaTtens.
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JdononHutenbHble onuun agepesa peweHun MS

CocraB onnuif, TOCTYNHBIX HA BKJIaJKe J{OMOJHUTEIbHBIE, MOXKET OBITh PA3JIMUYHBIM B 3aBUCHMOCTH OT CTPYKTYPBI
Bbl6paHHOFO IIOTOKaA. I/IC‘ICprIB&I—OLHI/IC HOﬂpO6HOCTl/l O JOIIOJIHUTECJIbHBIX OIIUAX JTJIs BbI6p3,HHOl"O y3Jia
MozenpoBanust Analysis Services cMOTpHTE B CipaBKe JIJIsl [T0JIb30BATEJILCKOrO HHTepdeiica Ha ypOBHS HOJIECH.

JononHutenbHbie onuun Knacrtepusauun MS

Cocras onuuii, JOCTYIHBIX HAa BKJIa/IKe J{OMOIHUTEIbHBIE, MOXKET ObITh PA3JIMYHBIM B 3aBUCHMOCTH OT CTPYKTYPBI
BbIOpaHHOTO MOoTOKA. VcueprbiBaroiue MoApOOHOCTH O AONOJHUTEIBHBIX OMIUSX /Il BBIOPAHHOTO y3J1a
MoaesmpoBanus Analysis Services CMOTpPHUTE B CITpaBKe ISl TOJIL30BATEIHCKOTO HHTEpdeiica Ha YPOBHS TOJIEH.

JononHutenbHble onuun HaMBHOro Kputepua baneca MS

CocTtaB oniuii, JOCTYIHBIX HA BKJIAJIKE JONOIHUTEIbHbIE, MOXKET OBITH PA3JIMYHBIM B 3aBUCUMOCTU OT CTPYKTYPhI
BBIOPAHHOT'O IOTOKA. VcuepnblBaroliye nNoApoOHOCTH O JOMOJHUTEIbHBIX ONIMX AJISl BLIOPAaHHOTO y3Jia
MorenpoBaHus Analysis Services CMOTpHTE B ClIpaBKe TSI OJIb30BATEIILCKOTO HHTEpdelica Ha YPOBHS HMOJICH.

JononHutenbHble onuun nMHeMHon perpeccun MS

CocraB onnuif, TOCTYIHBIX Ha BKJIaAKe J{OMOJHUTEIbHbBIE, MOXET OBITH PA3JIMYHBIM B 3aBUCHMOCTH OT CTPYKTYPBI
BbIOpaHHOTO MoTOKA. McuepnbiBaroiue noApoOHOCTH O JONOJHUTEIbHBIX ONIUSIX JIJIs1 BBIOPAHHOTO y3J1a
MozenrpoBanust Analysis Services cMOTpHTe B CipaBKe JIJIs [TOJIb30BATEILCKOr0 HHTepdeiica Ha ypOBHS HOJICH.

JononHutenbHble onuun Hempocetu MS

CocraB onnuif, TOCTYIHBIX Ha BKJIaAKe JJONOJHUTEIbHBIC, MOXKET OBITH Pa3JIMYHBIM B 3aBUCHMOCTH OT CTPYKTYPBI
BBEIOPAaHHOTO NOTOKA. VcuepmpIBaroIye moapoOHOCTH O TONOJHATEIBHBIX OMIIHSX ISl BRIOPAHHOTO y3J1a
MoennpoBaHus Analysis Services CMOTpHTE B ClipaBKe TSI TOJIb30BATEIILCKOTO MHTEpdeiica Ha YPOBHS MOJICH.

JdononHutenbHble ONUUN IOTMCTUUECKON perpeccuun MS

CocTaB onnuif, TOCTYNHBIX Ha BKJIaJKe J{OMOJHUTEIbHbIE, MOXKET OBITh PA3JIMUYHBIM B 3aBUCHIMOCTH OT CTPYKTYPHI
BBIOpAaHHOTO NoTOKa. McuepnbiBarolye NopoOHOCTH O TOHNOJIHUTEIbHBIX ONIUSX AJIsI BRIOPAHHOIO y3J1a
MozenpoBanust Analysis Services cMOTpHTe B CipaBKe JIJIs [T0JIb30BATEJILCKOrO HHTepdeiica Ha ypOBHS HOJICH.

Y3en npaBun ceA3sbiBaHUA MS

V3en MoIeIMpOBaHUs IPABKIT CBSI3bIBAHUS MS I0JIE3€H IJIT MEXaHU3MOB PEKOMEHIAIMMA. Y 3€eJ1 peKOMEH Taliid
npeajiaraeT MoKynaTe M IPOAYKThl Ha OCHOBAHHMHU TEX MO3UIMIA, KOTOPBIC OHHU YK€ MPHOOPEIIH, UITH TEX, O
KOTOpBIX OHU BBIpaSI/IHPI SaHHTepeCOBaHHOCTL. MOI[C.]'II/I CBA3BIBAHU S CTpOﬂTCH JJISL Ha60pOB JAHHBIX, BKJIFOYAROIIIUX
B 0665[ I/II[CHTI/I(I)I/IKaTOpI)I U OJ1d OTACJIBHBIX Ha6J’[I—O):[CHI/II\/'I, n JJis co,uepmaumxcst B HUX 3JICMCHTOB. prnna
9JIEMEHTOB B HaOJIIO/IEHNH HA3bIBAETCSI HAGOPOM 3J1EMEHTOB.

MOL[GJ'IB CBA3BIBAHUS COCTOUT U3 psaaa Ha60pOB OJIEMCHTOB U IIpaBUJI, OIIMCBIBAOIIUX, KaK 3THU 3JICMCHTBI
TpYHNIUAPYROTCA BMECTC B Ha6J'IIO,HCHI/I$IX. Ot IIpaBuJIa, OIPCACIIACMBIC AJITOPUTMOM, MOXHO UCIIOJIb30BAaTh AJIA
IpeaACKa3aHns BO3MOXHBIX B 6y)1yH_[eM IIOKYIIOK ITOKYyHIaTeJIsd Ha OCHOBAHUHU 3JIEMEHTOB, YK€ IPUCYTCTBYFOIIUX B €TI0
HOKyHaTC.HLCKOfI KOP3UHE.

Jutst TabsmuHOro popMaTa JaHHBIX AJITOPUTM CO3AeT OLEHKH, IpeAcTaBIstomue codoi Bepositaoctu (SMP-mo.ie)
JUTSL K&KIOU M3 CreHePUPOBAHHBIX pekoMeHnanuii ($M-roe). I[1pu TpanzakunonHoM popmarte JaHHBIX OLEHKU
co3ar0TCs 71 HOAMep KK ($MS-mo.ie), BepositHocT ($MP-110.1¢) 1 CKOPPEKTHPOBAHHO BEPOSITHOCTH
(SMAP-mo.1€) nist Kaxx10#i creHepupoBaHHOM pekoMeHaanmu ($M-mo.ze).

Texnnueckue TpedOBaHUS

Texamveckue Tp€6OBaHI/IH JJIA TpaHSaKHI/IOHHOﬁ MOJCJIN CBA3BIBAHUS

e Tloxe YHHKAJIbHOCTH. MOL[GJ'H) IpaBuUJI CBA3bIBAHUS Tpe6yeT HaJIM4YuA KJIro4ua, OJHO3HAYHO I/IHCHTI/I(I)I/IHI/Ipy}OHICFO
3aIlucCHu.
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e IToue ID. ITpu mocTpoeHn MOJE M IPABUJI CBSA3bIBaHUASI MS ¢ TpaH3aKIMOHHBIM (POPMATOM JAHHBIX TpeOyeTcs
noJie ID, onpenensroiee Kaxayro TpaH3akiuto. B kauectse noJsisg ID MokHO 3a7aTh TO e MOJIe, YTO U B KaUeCTBE
T10JId YHUKAJIbHOCTU.

* Ilo kpaiineii Mepe 01O moJie BBoAA. J[J1s1 anropruT™Ma IMpaBHII CBSA3BIBAHUS TpeOyeTcs Mo KpaitHelt Mepe OTHO MoJie
BBO/IA.

e Ilosie Ha3HAYeHHS. HpI/I IIOCTPOCHUU MOCJIA CBA3bIBAHUS MSc TpaH3aKIUMOHHBIMU JaHHBIMHU I10JIC HA3HAYCHUC
JOJDKHO OBITH MOJIEM TpaH3aKIOWH, HAIIPUMED, IPECAHA3HAYCHHBIM IJI YKa3aHUus TOBAPOB, KOTOPLIC an/I06pen
MOKynaTeJb.

JononHutenbHble onuun npasun CBA3bIBaHUA MS

CocTtaB oniuii, JOCTYMHBIX HA BKJIAJIKe JONOTHUTEIbHBIE, MOKET OBITH PA3JIMYHBIM B 3aBUCKMOCTHU OT CTPYKTYPhI
BBIOPAHHOT' O OTOKA. VcuepnbiBarolye noApoOHOCTH O JOMOJHUTEIbHBIX ONIMX AJIS1 BLIOPAaHHOTO y3Jia

Mo enpoBaHus Analysis Services CMOTpHTE B ClipaBKe TSI IOJIB30BATEIILCKOTO HHTEpQelica Ha YPOBHS HOJICH.

Y3en BpemeHHbIx pagos MS

V3e MoieTMpoBaHusl BpeMEHHBIX PsIoB MS moiep)kuBaeT ABa THUIA MTPeICKa3aHui:
* Oynyiue

® XPOHOJIOTHUYECKHUEC

Byayumme npeicka3anus OEHUBAIOT 3HAUEHUS B IOJISIX HA3HAYEHUS Yepe3 3aJaHHOe YKICIIO IEPUOJ0B BPEMEHH MOCJIe
OKOHYAHWS XPOHOJIOTUYCCKUAX JAHHBIX U BBITOJIHSFOTCS BCEr1a. XPOHOJIOrHIeCKHe MPEACKA3AHNUS - 9TO OIICHCHHEIC
3HAYCHUS B MOJISIX HA3HAYCHUS HA 3aTaHHOE YHCJIO IIEPUOIOB BPEMEHH, IJII KOTOPBIX Y Bac eCTh (DaKTHYCCKUE
3HAYCHUS B XPOHOJIOTUIECKUX TaHHBIX. X POHOJIOTHIECKHE PeACKa3aHUsI MOXKHO UCIOIb30BATh IS OIICHKA
Ka4yecTBa MOJIEJIH, CPAaBHUBAS (PAKTUIECKIE XPOHOJIOTHUECKIE 3HAUCHS C IPeICKa3aHHBIMI. 3HAUCHIE HAUYaIbHOM
TOYKH BPEMEHH JJI IIPEICKA3aHII ONpeIesIsieT, Oy IyT JIM BHIIOJIHSATHCS XPOHOJIOTHIECKIE IPeACKa3aHuUs.

B otymmume ot y3na BpemeHHbIX psgos IBM SPSS Modeler, y3i1y BpeMeHHBIX psiioB MS He HyXeH Npe/IecTBY O
y3es lHTepBasisl BpeMeHu. [[pyroe oTm4ue COCTOUT B TOM, 4YTO IO YMOJTYAHUIO OLCHKH JIEIAt0TCS TOJIbKO J1JIs
IpeJCKa3aHHbIX CTPOK, a He JJIs1 BCeX XPOHOJIOTHYECKUX CTPOK B IAHHBIX BPEMEHHBIX PSIOB.

Texnuueckue TpedOBaAHUS

Texauvyeckne TpeOOBAHUS JJI MOJIEITA BPEMEHHBIX psiIoB MS:

° OIIHO KJIIOYECBOC I10JI€ BPEMCHH. Ka)l(,[laﬂ MOACJIb JOJDKHA COOACPXKATE OJHO YUCIJIOBOC I10JIC UJIK IIOJIE daTHhI,
HCIIOJIb3YEMBIC KaK psg Ha6HIOHCHHﬁ, OHpC,Z[CJ'IH}OHII/Iﬁ CCKTOpa BPEMEHU, KOTOPHBIC 6yﬂ€T HUCIIOJIb30BATh MOJCJIb.
Tunom JAaHHBIX OJI1 KJIFOUYCBOTO ITOJIA BPEMCHH MOXCT OBITH UJIU THUII JaHHBIX JaTbI-BPEMCHU, UJIN YHCJIOBOM THUIT
JaHHBbIX. O,ZlHaKO OTO IOJIC JOJDKHO COACPKATH KOJIMYCCTBCHHBIC 3HAYCHU S, 1 OTHU 3HAYCHUA JOJDKHBI OBITh
YHUKAJIbHBIMHA JIJI1 KaXI0TO psAaa.

*  OjHo noJie Ha3HAYeHnsl. B ka0 MOJIeJ M MOKHO 33/1aTh TOJIBKO OJIHO MOJIe Ha3HAYEHUs. TUIIOM MaHHBIX JJIs
9TOTO MOJIS OJDKHBI OBITH KOJIMUECTBEHHbBIE 3HaYeHus. HampumMep, BbI MOXKETE MPECKa3bIBATh H3MEHEHHE BO
BPEMEHH YUCJICHHBIX aTPHUOYTOB, TAKUX KaK JJOXO/I, 00beM Mpojiax uim Temnepatrypa. OHAKO B KaYeCTBE IMOJIs
HA3HAYEHMS HEJIb3sI UCIOJIb30BATh M0JIE, COACPIKAIIEee KATErOPHAJIbHBIC 3HAYCHU S, TAKUE KAK COCTOSIHUE HOKYIIKH
WJIA YPOBEHb 00Pa30BaAHUS.

 [Ilo kpaiineii Mepe oaHO NmoJie BBoAA. J{JIs aIropuT™Ma BpeMEHHBIX psijioB MS TpebyeTes o KpaiiHeir Mepe 0HO
moJie BBoAa. THIOM JTaHHBIX IS TOJISE BBOJA JOJDKHBI OBITH KOJIMUECTBeHHBIE 3HAUeHM. [Ipr mocTpoeHNN
MO/ HEKOJIMUECTBEHHBIE ITOJIS BBOJAA HTHOPUPYIOTCS.

* Ha6op maHHBIX T0JKeH ObITh OTCOPTHPOBAH. Ha®op MaHHBIX BBOA TOJDKEH OBITH OTCOPTUPOBAH (IO KJIFOUCBOMY
IIOJTFO BPEMEHH ), B IPOTUBHOM CJIydae MOCTPOCHUE MOJIEIIH OYIeT MPEPBaHO C BEIBOAOM COOOIIEHHSI 00 OIIIOKe.

Onuun mogenu MS Time Series
Nms moaesn. 3a1aeT UM MOJIEJIH, CO3/1aBAEMOM ITPU UCIIOJTHEHUH y3J1a.

* ABTO0. ABTOMAaTHYECKU TCHEPUPYCT UM MOJCJIM HA OCHOBAHUN UMCH noJieii HazHaueHus uim ID/uMeHn Tuna
MOJECJIN B CJIy4asdX, KOrjaa HC 3aJaHO HA3HAYCHUC (HaHpI/IMCp, B MOACIIAX KHaCTCpI/ISaLlI/II/I).
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* Tloan3oBaTenbckoe. [103BoIsIE€T CO30aTh MOJIL30BATEILCKOE MMSI JIJIST CO37IaBAEMOI MO/ICJIH.

Hcnoan3oBaTs pa3/1€/ICHHbIC TaHHbIC. Ecmn OIIPEACJICHO I10JIC pa3/ciia, 0Ta O rapaHTUPYECT, YTO JJId
NOCTPOCHU A MOICJIA 6y,£[yT HCIIOJIb30BATHCA JaHHBIC TOJIBKO U3 pas3aeja o6yquH${.

C neTanmauneﬁ. Ota onmus, €CJid OHa BBIBOAUTCS, IIO3BOJISCT 3alIpOCUTb MOJICJIb, YTOOBI Y3HATb HO,Z[pO6HOCTI/I (6]
BKJIFOYCHHBIX B MO/JI€JIb Ha6.]'IIOI[€HI/IHX.

IToJse ynukaabHocTH. BRIOeprTe M3 BBINAJAFOIIETO CIHCKA KITFOUEBOE MTOJIe BPEMEHHU, KOTOPOE UCTIOJIB3YeTCs IS
MTOCTPOCHUS MOJIEJIM BPEMEHHOTO psia.

Onuumn MS Time Series Expert

CocraB OHIII/IfI, JOCTYIIHBIX Ha BKJIaIKE I[OHOJ'IHI/ITCJ'II)HI)IC, MOXET OBITH Pa3JIMYHBIM B 3aBUCUMOCTHU OT CTPYKTYPhbI
BLI6paHHOrO IIOTOKA. I/IC'—ICpl'IbIBaIOHII/IC l'IOI[pO6HOCTI/I O AOIIOJIHUTECJIbHBIX OIIUAX OJIA BLI6paHHOFO y3Jja
MonenrpoBaHus Analysis Services CMOTpHTE B ClipaBKe TSI TOJIb30BATEIILCKOTO MHTEpdeiica Ha YPOBHS MOJICH.

Ecomm BBI lestaeTe XpOHOJIOTHYECKUE MTPEICKa3aHusl, KOJMYECTBO XPOHOJIOTHUYECKUX IAaroB, KOTOPbIE MOXHO
BKJIFOUUTD B PEe3yJIbTAT OLEHKH, onpeneiseTcs nponsseneaneM (HISTORIC_MODEL_COUNT *
HISTORIC_MODEL_GAP). ITo ymM0O4aHUIO 3TO KOJMYECTBO OIPAHUYEHO JIECATHIO, TO €CTh MOXKHO CIIEJIATh
ToJIbKO 10 XpOHOJIOrHUECKUX Mpeicka3zanuil. 1 B 3TOM cityuae, Hanpumep, BO3HUKHET OIMOKa, €CJIM Bl BBEIETE JJI5
napamMeTpa XpoHoJIoruyeckoe npejickasanue Ha BkJajake [lapamMeTpsl ciienka Moiesu (CMOTpUTE
InapaMeTpOB CJIEIKOB MOJIeJIeii BpeMeHHBIX psiyioB MS” Ha c1p. 23| 3HaueHue menbiie -10. Eci BbI xoTHTE
MOJIYYUTh OOJIbIIIE XPOHOJIOTMYECKUX MPeACKa3aHUui, MOXKHO YBEJIMYUTDH 3HAYECHUS TapaMETPOB
HISTORIC_MODEL_COUNT nym HISTORIC_MODEL_GAP, HO nipu 3TOM yBEJIMYUTCS BPEMsI IOCTPOCHUS
MO/ICJIN.

Onuun napameTpoB BpeMeHHbIX pAAoB MS
Hauatn onenky. 3agaiiTe BpeMEHHOI epruo, OTKY1a BBl XOTUTE HAYATh MPeACKa3aHus.

* Hauatb c: HoBoe npeacka3anne. BpeMeHHOH epro, B KOTOPHIA BBl XOTHTE HAYATh OyayIine mpeacKazaHms,
Bpra)KCHHBIfI B BUC CMCIICHUA OTHOCUTECIIBHO MOCJICAHET O NIEPUOJa BPEMEHU BalllUX JAHHBIX XPOHOJIOTUH.
Hanpumep, eciiu faHHbIE XPOHOJIOTMU 3aKOHYIIIUCH 12/99, a BbI 3axoTesm Obl HauaTh npeackazanus ¢ 01/00, Be
UCMOJIH30BaJIM OBl 3HAYCHHUE |; OHAKO €CJIM BbI 3aX0TeJIM Obl HAYaTh npejackasanus ¢ 03/00, Bbl UCHOJIb30BAIN
OBl 3HAYCHUE 3.

* Hauatb c: XpoHosiornieckoe npejckasanie. BpeMeHHOI epros;, B KOTOPBIN Bbl XOTUTE HAYATh XPOHOJIOTHYECKHE
HpeACcKa3aHns, BEIPAKCHHBIM B BUE OTPUIATEIILHOTO CMEIIIEHHSI OTHOCUTEIILHO MOCJIETHETO IEPHOIa BPEMEHI
BallMX JJAHHBIX XpOHOJIorK. Hanpumep, ecim TaHHbIE XPOHOJIOT MU 3aKOHYMIIKCH 12/99, a BBl 3axoTesu Obl
COCTAaBUTb XPOHOJIOTMYECKHE MPEACKAa3aHUs 32 MOCJIeIHUE NSTh NEPUOI0B BPEMEHHU BalllUX AAHHBIX, BB
HCIOJIb30BaJIM OBl 3HAUECHHUE -5.

3aKoHYHTH OIICHKY. 321,E[aI71T€ BpeMeHHOfI NEepruoa, rac Bbl XOTUTC OCTAHOBUTDL IIPEACKA3aAHU .

* Koneunblil mar npeacka3zanus. BpeMeHHO# nepro/i, B KOTOPbIA Bbl XOTUTE OCTAHOBUTH NMPEACKA3aHUS,
BBIPQXKEHHBIN B BUJIE CMEIIIEHUSI OTHOCUTEILHO MOCJIEIHETO NePHUO/Ia BPEMEHH BAIIMX JAHHBIX XPOHOJIOTUH.
Hanpumep, eciim JaHHBIE XpOHOJIOTHU 3aKaHYUBAIOTCS 12/99, a BBI 3aX0Tes M OBl OCTAHOBUTH Ipeackazanus 6/00,
BBI HCIIOJIb30BAJIN OBI 3/1eCh 3HAUYeHUE 6. 17151 OymyIux mpeacKka3aHuil 3To 3HAYCHNE JOJDKHO OBITh BCET1a
6oJpIe WM paBHO 3HaYeHNO HavaTts c.

Y3en Knactepusauuu nocnegosatenbHocten MS

V3eu kJ1acTepu3anuy nociaegoBaTeIbHOCTe MS HCHOoIb3yeT aIropuT™ aHaJIN3a MOCJIe10BaTeIbHOCTEH,
U3yYaroIuil coAepKalline TaHHbIe COOBITHS, KOTOPBIE MOXHO CBSI3aTh, CICIYSI MYTSIM WU 110CA€408ATEAbHOCTAM.
[Tpumepamu 3TOro MOTyT OBITH IIYyTH HEPEXOOB MO CChLIIKAM, CO3/1aBaeMble pu npocMoTpe Web-caiita nim
HABUTAIMK 10 HEMY MOJIb30BATEISIMU, UJIH MOPSAO0K, B KOTOPOM MOKYyNATEN JOOABIISIOT 2JIEMEHTHI B
MOKYNATEJIbCKYIO KOP3UHY B PO3HHYHOM MHTEpHET-MarasuHe. AJTOpUTM HAXOQUT Hanbosiee oO1me
II0CJIEIOBATEILHOCTH, MCIOJIb3YsI IPYIIIUPOBKY, WM KAACTEPU3AYUI0, WICHTUIHBIX T10CJIEI0BATEIILHOCTEH.

TpeooBanus
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Texanueckne TpeOGOBaHUS IJI MOJIEIN KJIACTEPU3AINH MTOCJIe0BaTeIbHOCTEe! Microsoft:

e Tloge ID. /is anropuT™a KjacTepu3annu nociieoBaTesibHocTell Microsoft TpebyeTes, 4ToObI HHpOpMAIHS
MIOCIIeIOBATEILHOCTE! XpaHIIach B TPAH3aKIIMOHHOM dopmarte. [t aToro Tpedyercs mone 1D,
AACHTADUIIPYFOIIee KaX YO TPAH3AKITHO.

* He menbe oHOro noJist BBoa. /151 aropurma tpedyeTcs o KpaitHeit Mepe oHO 1oJie BBO/IA.

* [Iloue nocienoBareabHOCTH. 17151 aJiropuTMa TpedyeTcs: TakxKe MoJie uAeHTU(GUKATOpa MOCIIeA0BATEILHOCTEH, Y
KOTOPOTO J0JIKEH ObITh KOJIMYECTBEHHBIN yPOBEeHb U3MepeHus. Hanpumep, MOXHO HCIOIb30BATh
naeHTudukarop Web-cTpaHulipl, eJ1oe YUCII0 UM TEKCTOBYIO CTPOKY, JIMIIBL ObI JAHHOE MOJIE OTPE/IeIISIIO
COOBITHS B I1OCJIEIOBATEILHOCTH. [{J151 Kask101 TOCIeToBATEIbHOCTH pa3pellieH TOJIbKO OIMH UAeHTH(UKaTOp, a
JUTSL KQXKJJOU MOJIEIIM pa3pellieH TOJIbKO OJMH THUII TOCIe0BaTeIbHOCTH. [10JIe MOCIe10BaTeIbHOCTH JOJDKHO
oTJIMYAThCA OT 1oJIs ID M moJIs yHUKaIbHOCTH.

e Tlone naznauenus. HpI/I MOCTPOCHUU MOJCIIN KJIACTEpU3allin MocJIe10BATEeILHOCTEN Tpe6yeTc91 I10JIC Ha3HAYCHU .

* Tloue ynukaabHoCTH. [IJ71 MOIeM KIaCTepU3aINHU TOCIEA0BATEILHOCTEH TpeOyeTcs MOJIs KITFoYa, KOTOPBIi
OJTHO3HAYHO HJIeHTUGUIUpPyeT 3anucu. [Tojie yHUKaIbHOCTH MOXHO 3a/1aTh COBIAAAIONINM ¢ moJieM ID.

Onuuu nonen KnacTtepusauumn nocnenosartenbHocten MS
V Bcex Y3JI0B MOJCJIMPOBAaHUs €CTh BKJIaJKa HOJ’IH, '€ BbI 3a1a€TC IOJIA, KOTOPbIC 6yI[yT HCIOJIb30BATBHC IPpU
INOCTPOCHUU MOCJIN.

ITepen mocTpoeHneM MOIEIM KIACTEPU3ANNH OCIEA0BATEILHOCTH HEOOXOIMMO yKa3aTh MOJISl, KOTOPbIE JOJDKHBI
CIIy’KUTbh MOJIIMH HA3HAYCHUS ¥ BXOAHBIMHE HoJisiMu. OOpaTuTe BHUMAHUE HA TO, YTO JJIS y3J1a KJIaCTePU3alnu
nocjenoBaTebHOCTe MS Helb3s HCHOJIb30BATh HH(GOPMAIUIO U3 PACIIOJIOKEHHOTO BhIIIE y3J1a THIl; 3HAYCHUS B
MOJISIX HY’KHO yKa3aTb 3/1€Ch.

ID. Bri6epute nosie ID u3 cnucka. 3nauenus B noJie ID MoryT ObITh YHCIOBBIMU UM CUMBoOIMYecKkuMU. Kaxgoe
YHUKAJIbHOE 3HAYEHHE B 9TOM I10JIe IOJDKHO 0003HAYaTh KOHKPETHBIH 00BEKT aHajm3a. Hanpumep, B npukiia HoMl
nporpamme Kop3uHa mokynok kaxablid [D MoxxeT mpeacTaBiisiTh OHOTO NMOKynaTtess. B mpukiiagHoit mporpamme
Anam3z Web-xypraia xax/asiit ID MoxeT npecTaBiIsTh OTAeNbHBIN KoMnbroTep (1o IP-aapecy) nimm ogHoro
10JIb30BATENS (IO PETUCTPALMOHHBIM JAaHHBIM).

IToast BBO1a. BeiOepuTe moJie nitk moJIst BBOJA JJI MOJEIN. DTO MOJIsl, KOTOPBIE COZepKAT HHTEPECYIOIIHE BacC
COOBITHUS TPU MOJICJIMPOBAHUN TOCJIEOBATEILHOCTEH.

IMocnenoBaTebHOCTB. BbiOepuTe U3 crucka 1moJie, KoTopoe OyAeT UCIOJIb30BaThCS KaK IMOJie UACHTU(UKATOPA
oCJIeTIOBaTeIbHOCTH. Hampumep, MOKHO UCTIOIB30BaTh HIeHTHGHUKATOP Web-cTpaHuIbL, 1IeJ10e YUCIIO W
TEKCTOBYIO CTPOKY, JIUIIIb Obl JAHHOE TI0JI€ OMPEIEIISIIIO COOBITHUS B OCIIEA0BATEIbHOCTH. JUTs Kax 10
MOCJIEIOBATEIILHOCTH Pa3peIIeH TOJIbKO OJIMH UICHTUDHUKATOP, & JUUISl KAXKION MOJIEJIN pa3peIlieH TOJIbKO OJIUH THUII
OCJIe0BATENILHOCTH. [10J1e mocsie10BaTeIbHOCTH TOJDKHO OTJIMYATLCS OT 1moJist ID (3ajaHHOTO Ha 3TOM BKJIA/IKE) U
OT MOJIsS YHUKAJIbHOCTH (33/IaHHOTO Ha BKJIa/ike MO/Ielib).

Llesb. BeiGepute moJie, KoTopoe OYAET UCTIOTIh30BATHCS KaK MOJIe HA3HAYCHUS, TO €CTh TAKOE M0JIe, 3HAUCHHE B
KOTOPOM BbI IIBITAETECH MIPECKA3ATh HA OCHOBE JAHHBIX MOCJIEI0BATEIbHOCTH.

JononHutenbHble ONUUK KNacTepusauun nocnenosarenbHocten MS

CocraB omnuuii, JOCTYIHBIX HA BKJIa ke [lONOIHUTEIIbHBIC, MOKET ObITh PA3JIMYHBIM B 3aBUCHMOCTHU OT CTPYKTYPBI
BBIOPAaHHOTO NOTOKA. VcuepnbiBaromye NOAPOOHOCTH O JOMOJIHUTEILHBIX ONIUAX IS BBIOPAHHOTO y3J1a
MozenupoBanust Analysis Services cMOTpHTe B CIIpaBKe JIJIsl [I0JIb30BATEILCKOrO HHTep(deiica Ha ypOBHS HOJICH.

CxopuHr ana moaenen Analysis Services

Orenka mozeseit npoucxoaut Ha SQL Server u BoinoJiasiercst B Analysis Services. Ecin aHHbIe cO3/1aHbI MIIN
J0JDKHBI nororasymBathest B IBM SPSS Modeler, MmoxeT noTpeboBaThest 3aKkayaTh HAOOP TAHHBIX BO BPEMEHHYO
tabmny. Mopenu, co3aaBaembie Bamu B IBM SPSS Modeler ¢ ncnosib30oBaHnEM UCCIIEIOBAHUS IAHHBIX B Oa3e
JTAaHHBIX, (PAKTUUECKHU MPEACTABIIAIOT co00il y1ajieHHbIe MOAEIIH, XPAHSIIMECs Ha yIaJICHHBIX CepBepax
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MCCIICTOBAHSI JAHHBIX WM 643 JAHHBIX. DTO OTJIMYAE BAKHO MOHUMATH MPU MPOCMOTPE U OIIEHKE MOJIEIEH,
CO3[IaHHBIX C MCIOJIb30BaHKEM ajroputmMoB Microsoft Analysis Services.

B IBM SPSS Modeler 06b14HO niepeaaercst TOJILKO OJTHO TIPEJICKa3aHue U CBSI3aHHAS BEPOSITHOCTD MJIM IIOKA3aTeJlb
JIOBEPHSL.

ITpumepsl ckopuHTa MOJIEJIe CMOTPHUTE B pas3jielie f‘HpHMepH uccrenoBanns Analysis Services” Ha cTp. 24|

O6wue napameTpbl AnA Bcex moaenen Analysis Services

Crenyroiue napaMeTpsl - 00IMe I BeeX Mojesieit Analysis Services.

Bxknaaka CepBep cnenxkoB mogenen Analysis Services

Bxuiiagxa CepBep UCIOJIb3yeTCs 1T 3aIaHUs COSAMHEHU ISl MCClleIoBaHus B 0a3e MaHHbIX. Ha 9Toit BKJ1ake
MPEOCTABIIICTCS TaK)Ke KJIFOY YHUKAJIBHOCTH JIJTISI MOJICJTA. DTOT KJTFOU TEHEPUPYETCS CIIydallHbIM 00pa3oM pu
MMOCTPOCHUH MOJIeJI 1 XpaHuTcs B Mojesi IBM SPSS Modeler, a Takke B onMcaHUN 00BEKTA MOJIEIIN, XPAHUMOTO B
6aze mauHBIX Analysis Services.

Ha Bkiagke CepBep MOXHO CKOH(DUTYpUPOBATH XOCT 1 0a3y JaHHBIX CEpBEpa aHAM3a, & TAKKE UCTOYHUK TAHHBIX
SQL Server a1 onepanuu CKOpUHTa. 3aaHHbIe 37€Ch OMINK MePe3aMUChIBAIOT COOTBETCTBYIOIINE OMIIUH,
3aganuble B IBM SPSS Modeler B quasiorossix okHax BenomorartesibHble POrpaMMBbl K WK [TOCTPOUTH MOIeIIb.
JIOMOTHATEIbHYEO HHPOPMAIIHIO CMOTpHUTE B pas/eie| Bxouenne nuTerpamuu ¢ Analysis Services” na ctp. 13|

GUID moaem. 31ech BBIBOAUTCS KJIFOY MOJIENIU. DTOT KJIFOY eHepUpyeTcst CiiydaliHbIM 06pa3oM Ipu NOCTPOECHUU
MojeJim 1 xpaHuTes B Mojaesm IBM SPSS Modeler, a Taxke B onvcann 00beKTa MOJEIIH, XPAHUMOTO B Oa3e
nmaHHBIX Analysis Services.

ITpoBeputh. HacxkxmMuTe 3Ty KHOIIKY, YTOOBI IPOBEPHUTH KJIFOY MOJICIHN JJIs KJIFOYa B MOJIEJIH, XpPaHIMOil B 6ase
naHHbIX Analysis Services. DTo MO3BOJIUT YOSIUTHCS, YTO MOJIEJIb BCE CIIle CYIIIECTBYET HA CEPBEPE aHAJIN3a, U
MOHSTH, YTO CTPYKTYpa MOJEJIN HE U3MEHEHA.

Hpumeqal-tue: Knomnka HpOBepI/ITL JOCTYIIHA TOJIBKO IJIA MOJIC.]'ICﬁ, ,HO6aBJ'ICHHLIX Ha XOJICT IOTOKA IIpX MOATOTOBKE
K CKOpHUHIY. Ecmm IIPpOBEPKaAa 3aBCPIIUTCA HCYJAaYHO, BBIICHUTE, HE ObLj1a JIK MOJCJIb YAAJICHA UJIM 3aMCHCHA ,Z[pyl“OfI
MOJCJIbIO Ha CEPBEPC.

IIpeacrasaenne. lllesxnuTe 31€Ch A1 MOJIyYeHHUS TpahuuecKkoro NpeacTaBIeHns MOJIEIIH AePeBa PELIeHHMI.
[Tporpamma nmpocMoTpa JiepeBa pelieHui \UCIOIb3YETCsl COBMECTHO C IPYTUMU aJITOPUTMAMH JIepeBa PEIIeHHi B
IBM SPSS Modeler u ¢pyHKIINOHAIBLHO HE OTJINYAETCS.

Bxknagka CeoaKa cnenkoB moxenen Analysis Services

Ha Bxutajike CBOJTKa Clierika MOJIEIM BBIBOAUTCS HH(BOpMAIus O camoil Mojesu (AHnaiu3z), 06 UCHoJIb3yeMbIX B Heil
noJtsix (I1o45), 3HAYEHHUSIX TAPAMETPOB, UCHOJIb3YEMBbIX NIPH NOCTPOeHUH MOJeH, (IlapameTpsi mocTpoenus) n 06
o6yuenun monemu (Ceoaxa mo 00yuenuio).

ITpu nepBOoM mpocMOTpe y3J1a pe3yabTaThl BKIaAkn CBOKA CBEPHYTHI. UTOOBI YBUIIETh HY)KHBIE BAM Pe3yJIbTATHI,
Ppa3BEpPHUTE COOTBETCTBYIOIINAE UM 3JIEMEHTHI IPU TOMOIIM 3JIEMEHTA YIPaBJICHUS PACIIMPEHUEM CJIEBA OT HUX UJIN
BBIBE/IUTE BCE PE3YJIbTATHI, HAXKaB KHONKY Pa3BepHyTh Bce. UTOOBI CKPBITH PEe3yJIbTATHI IO 3aBEPIIICHUN UX
MIPOCMOTPA, CBEPHUTE IIPU IOMOIIHX 3JIEMEHTA YIPABJIEHUS PACIIMPEHUEM OTAEJIbHBIE PE3YJIbTAThI, KOTOPHIE BbI

XOTUTEC CKPbITh, HJIM CBEPHUTE BCC PC3YJIbTATHI, HAXXAB KHOIIKY CBepHyTL BCe.

AHnajm3s. BBIBO,Z[I/ITCH I/IH(i)OpMaL[I/IH (6] KOHerTHOﬁ MOJCJIN. Ecmm B Bamem ucnosiHeHUH B yKa3aHHBII71 CJICIIOK MOJCJIN
BJIOKCH Y3€JI aHAJIM3a, B 3TOM Pa3acjiC NOABUTCA TAKXKC I/IH(bOpMaI.[I/IH O BBIITIOJTHEHHOM aHaJIM3€.

IToasi. Criucox HOJ’ICfI, HCIIOJIb3YEMBIX B KA4€CTBE 1oJiell Ha3HAYEHUSI ¥ BXOJHBIX IOJIEH IIpU MOCTPOCHUU MOIECIIN.

HapaMeprl KOMIIOHOBKH. COE[ep)KI/IT I/IH(i)OpMaI_II/II-O 00 HUCIIOJIb3YEMBIX TPU NOCTPOCHUN MOACIIN NTapaMeTpax.
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CaoHast napopmarnusi no odyueHnIo. BoIBOANUTCS TUI MO/IEITH, TIOTOK, UCIIOJIb3YEMBbIil [IJIs €€ CO3/IaHusl, CO3/1aBILIHIA
ee MoJIb30BATEIb, OTMETKA BPEMEHH [IOCTPOCHMUST MOJICITH M BPEMs, 3aTPAYCHHOE Ha ee MOCTPOCHHE.

Cnenok moaenu BpemeHHoro paaa MS

MOI[C.]'II) BPEMCHHOT'O psAaa MS AcJIa€T OUCHKHU TOJIbKO OJIA IMMPEACKA3aHHBIX IEPUOAOB BPEMCHU, a HE IJIA
XPOHOJIOTHYCCKUX HAHHBIX.

B Cneny}on_[eﬁ Ta6.HI/I].I€ IOKa3aHbI ITOJIA, KOTOPBIC ,Z[O6aBJ'IeHI>I B MOJCJIb.

Tabnuuya 1. JJobasneHHsle B MoAesb roJg

Wms noas Onucanne

$M-mro1e ITpenckasanHoe 3HAUEHUE 11045
$Var-no.re Brruucnennas nucnepcust mo.s
$Stdev-mo.e CpeaHexBagpaATHYHOE OTKIJIOHCHHUE 11014

Bknaaka CepBep cnenxkoB moaenen BpemMeHHbIx pagos MS

Bxutagxa CepBep UCIOJIb3yeTCs [T 3a/IaHNs COSIMHEHUIT 1T MCcClleToBaHus B 0a3e maHHbIX. Ha 9Toii BKJ1aIke
[PEIOCTABIIACTCS TAKXKE KJIFOY YHUKAJIBHOCTH JIJII MOJICJIA. DTOT KJIFOY TEHEPUPYETCS CIIyYaiiHBIM 00pa3oM IpH
MTOCTPOCHUU MOJIeST 1 XpaHuTcs B Mojiesin IBM SPSS Modeler, a Takke B onMcaHuy 00beKTa MOJIENN, XPAHUMOTO B
6aze manHbIX Analysis Services.

Ha Bxiaake CepBep MOXHO CKOHDUIYpUPOBATH XOCT 1 06a3y JAHHBIX CEpBEpa aHAM3a, & TAKKE UCTOYHUK TAHHBIX
SQL Server a1 onepanuu CKOpUHra. 3aJaHHbIe 3/16Ch ONINK MePE3aMUChIBAIOT COOTBETCTBYIOIIUE OIIUHY,
3agannbpie B IBM SPSS Modeler B quaJioroBeIx okHax BermoMorarteibHble IPOrpaMMbl Wi Wi [1oCTpOUTL MOAEIb.
JonomHnTeNbHy0 HHGOPMALIUIO CMOTPUTE B pa3nene|“BKmoquHe uHTerpanyu ¢ Analysis Services” Ha CTp. 13I

GUID moaenn. 371eCh BRIBOJAUTCS KJTFOY MOJIETTH. DTOT KJIFOY TeHEPUPYETCs CIIydaitHbIM 00pa3oM IpH MOCTPOCHUN
Mojiesin ¥ xpaHuTcs B Mojaesm IBM SPSS Modeler, a Taxke B onvcanny 00BeKTa MOJIE)I, XPaHUMOTO B 6ase
nmaHHBIX Analysis Services.

IIpoBeputh. HasxkmMuTe 3Ty KHOIKY, YTOOBI IIPOBEPUTH KJIFOY MOJICIIM JJIs KJIFOYa B MOJICJIM, XpPaHIUMOil B Oase
naHHbIX Analysis Services. DTo MO3BOJIUT YOSIUTHCS, YTO MOJIEJIb BCE CIle CYIIIECTBYET HA CEPBEPE aHAIIHM3a, U
MOHSITh, YTO CTPYKTYpa MOJEJIN HE H3MCHCHA.

Hpumeqaﬁue: Knomnka HpOBepI/ITb JOCTYIIHA TOJIBKO IJIA MO)Z[C.]'I@fI, I[O6aBJ'I€HHI>IX Ha XOJICT NOTOKA IIpH MOATOTOBKE
K CKOpHUHTY. Ecm IIPpOBEPKA 3aBCPIINUTCA HCYJAYHO, BBIACHUTE, HC ObL1a JIn MOJCJIb YAAJICHA UJIA 3aMCHCHA ,Z[pyl"OfI
MOJCJIbIO Ha CCPBEPC.

IIpocmotp. LleskHUTE 34€Ch TSI HOJTyYeHUS TPA(UIECKOro MPeACTABIICHHSI MOJIEIM BpDEMEHHOT O psiaa. Analysis
Services BBIBOST IOJIHYEO MOJIE/Ib B BHJIE AepeBa. Bbl MOKeTe MPOCMOTPETh TakKe rpauk, MOKa3bIBAFOLIUI
XPOHOJIOTMYECKHE 3HAUEHUSI TI0JIs1 HA3HAYSHHSI BO BPEMEHHN BMECTE C IPE/ICKa3aHHBIMU Oy AYIIIMMU 3HAUYCHUSIMH.

Boutee monpobHyro nHGOpPMAIIMEO CMOTPUTE B OMCAHUN HHCTPYMEHTA IIPOCMOTPA BPEMECHHBIX PSIIOB B OMOJIMOTEKE
MSDN 10 aapecy fhttp://msdn.microsoft.com/en-us/library/ms17533 1.aspx|

Bxknaaka napameTpoB CrienKoB moaenen BpemeHHbIX pagos MS
HauaTtsb onenky. 3agaiiTe BpeMEHHOH IEPHO/I, OTKYAa Bbl XOTUTE HAYaTh MPEICKA3aHUS.

* Hauarb c: HoBoe npeicka3anne. BpeMeHHO# epro/I, B KOTOPBII Bbl XOTUTE HAYATh OYAyIIUe peICKa3aHus,
BBIP)KEHHBIH B BUJIE CMEIIIEHUs] OTHOCUTEJILHO MOCJIEAHEr0 MePUO/a BPEMEHU BAIIUX JAHHBIX XPOHOJIOTUH.
Hamnpumep, ecmi TaHHBIE XPOHOJIOTUH 3aKOHYMITUCH 12/99, a BbI 3axoTesm ObI HauaTh npeackazanus ¢ 01/00, Bo
UCIIOJIH30BaJM OBl 3HAYEHHUE |; OHAKO €CJIM BbI 3aX0Te M ObI HaYaTh npeackasanus ¢ 03/00, Bbl KCHOJIb30BAIN
ObI 3HAUYCHUE 3.

T'nasa 3. TpeGoBanus s uaTerpamuu ¢ Microsoft Analysis Services 23


http://msdn.microsoft.com/en-us/library/ms175331.aspx

* Hauatb c: XpoHosiornieckoe npejckasanie. BpeMeHHOI epros, B KOTOPBIN Bbl XOTUTE HAYATh XPOHOJIOTHYECKHE
HpeAcKa3aHns, BEIPAXKCHHBIM B BUE OTPUIATEILHOTO CMEIIIEHHSI OTHOCUTEJILHO MOCJIETHETO IEPHOIa BPEMEHI
BallMX JJAHHBIX XpOHOJIOrMK. Hanpumep, eci TaHHbIE XPOHOJIOT MU 3aKOHYMIIKCEH 12/99, a BBl 3axoTesu Obl
COCTAaBUTb XPOHOJIOTUYECKHE MPEACKAa3aHUs 32 MOCJIeIHUE NSTh NEPHOIOB BPEMEHHU BaIllUX AAHHBIX, BB
HCIOJIb30BaJIM OBl 3HAUECHHUE -5.

3aKoHYHTH OIICHKY. 33,E[aI71Te BpeMeHHOﬁ NEepruoa, rac Bbl XOTUTC OCTAHOBUTDL IIPEACKA3aAHUA.

* Koneunblil mar npeacka3zanus. BpeMeHHO# nepro/1, B KOTOPbI Bbl XOTUTE OCTAHOBUTH NMPEACKA3aHUS,
BBIP)KEHHBIN B BUJIE CMEIIIEHUSI OTHOCUTEILHO MOCJIEIHETO NePHUO/Ia BPEMEHH BAIIMX JAHHBIX XPOHOJIOTUH.
Hanpumep, eciin JaHHBIE XPOHOJIOTHU 3aKaHYUBAIOTCS 12/99, a BBI 3aX0Te/ M OBl OCTAHOBUTH Ipeackazanus 6/00,
BBI HCIIOJIb30BAJIN OBI 3/1eCh 3HAUYeHUE 6. 17151 OymyIuX mpeacKka3aHuil 5To 3HAYeHNE JOJDKHO OBITh BCET1a
6ospIe WM paBHO 3HaYeHNIO HavaTts c.

Cnenok moaenu Knacrtepusauum nocnegosartenbHocten MS

B cnenyromeit Tabauie moka3aHsl MOJIsI, KOTOPBIE J0OABIIEHBI B MOJIEJIb KJIACTepHU3alliu MOCeoBaTeIbHOCTEH MS
(31ech mo.1e - 3TO UM NTOJIS HA3HAYCHHUS).

Tabnuua 2. [JjobasneHHble B MoAesb oNg

Wms noas Onucanne

SMC-nose IIpenckazanue kjacrepa, K KOTOPOMY MPUHAJICKUT ITA
MOCJIEIOBATEILHOCTD.

SMCP-no.1e BeposTHOCTB, 4TO 3Ta NOCJIE10BATEILHOCTD IPUHAUJIEXKHUT K

NPEACKaA3aHHOMY KJIaCTEpPy.

SMS-noe IIpenckasanHoe 3HaUYEHUE B 110.4€

$MSP-mo.1e BepositHOCTD npaBUIIbHOCTH 3HAYeHUST SMS-m0.1.4.

DKcnopT moaeneun U reHepuposaHue y3nos

MOKHO 3KCIOPTUPOBATDH CBOJIKY M CTPYKTYPY MOJIEJIH B TEKCTOBBIE (haityibl u (aiiiasr popmata HTML. MoxHo
TeHePHUPOBATH HYXXHBIC Y3JIbI BEIOOPA U QHIIbTPANIMU TaM, I/I€ OHU BaM TPEOYIOTCS.

[Tono6Ho apyrum cienkam Mozeseit B IBM SPSS Modeler, cienkbl Mmojiesieit Microsoft Analysis Services
HOJIICPXKUBAIOT HEMOCPEACTBEHHOE TeHEPUPOBAHUE Y3JI0B ONEPALHii C 3AMUCSIMHU U MOJIIMU. VICOIB3ysI MyHKThI
MeHIo ['eHepHpOBaTh CIIENIKAa MOJIEIIM MOXHO CTEHEPUPOBATE TaKHE y3JIbL:

* V3en BeIOOpa (TOJIBKO €CIIM HA BKJIagke Mozesb BEIOpaH 3JIEMEHT)

* V3en puibTpa

Mpumepbl uccnengosaHua Analysis Services

Jaetcs psii mpuMepoB MOTOKA, IEMOHCTPUPYIOIINX, KaK MCIOIb30BATh HCCIeIoBaHue TaHHBIX MS Analysis
Services coBmectHO ¢ IBM SPSS Modeler. Dtu notoxu MoxHO HaiiTi B noAnanke ycranosku IBM SPSS Modeler:

\Demos\Database_Modelling\Microsoft

Ilpumeuanue: Iaky Demos MOXHO OTKPBITH U3 rpymisl nporpamm IBM SPSS Modeler B merto 3amyck Windows.

Mpumepbl NOTOKOB: AepeBbA peLLueHUi

Ciietyroinue IpuMepPbl HOTOKOB MOKHO HCIIOJIb30BATH BMECTE B MMOCJIEI0BATEILHOCTH KaK IPUMED Ipoliecca
UccIeI0BaHus 6a3bl JaHHBIX, HCIOJIB3YIOMIETO aJITOPUTM JePEBLEB PEIEHHIA, KOTOPBIH mpegocTasied MS Analysis
Services.

24 PyxoBozcTBO 10 uceiaenoBanuio ganHelXx B IBM SPSS Modeler 17



Tabmmua 3. [jepeBbs peLueHmii - npuMepsb! MOTOKOB

Stream Onucanue

1_upload_data.str Hcnosb3yeTcs 11 OYUCTKU ¥ 3aKaYMBAHUS JTAHHBIX U3
I0CKOro (haiiya B 6a3y NaHHBIX.

2_explore_data.str ITpemgocTaBiseT MpUMeEp M3YYCHUS JaHHBIX C ToMoInb0 IBM
SPSS Modeler

3_build_model.str CTpouT MOJEJIb, UCIOJIb3Ysl COOCTBEHHBII aJITOPUTM Oa3bl
JIAHHBIX.

4_evaluate_model.str Wcnosb3yercst kKak NpyMep OLIGHKH MO/IeJH ¢ HoMolnkio IBM
SPSS Modeler.

5_deploy_model.str Bueapsier moesb 17151 OlleHKU 0a3bl TaHHBIX.

HpquettaHue: YTo0bI 3allyCTUTDb 3TOT MIPUMCP, HAO BBIIOJIHATH MOTOKU IO MOPAIKY. KpOMC 3TOro0, y3JIbl
HUCTOYHUKOB U MOACIIMPOBAHUA B KaXXKIOM IIOTOKE JOJIKHBI OBITH HU3MCHCHBI, YTOOBI COACPKATh CChIJIKY Ha
I[OHYCTHMLIﬁ HUCTOYHUK JaHHBIX OJIdA 0a3nl JaHHBbIX, KOTOprfI BbI XOTUTEC UCIIOJIb30BATh.

Ha6op naHHBIX, HCIIOJIL3yeMBIil B 9TUX NpUMepax HOTOKOB, OTHOCHTCS K MIPUKJIAIHBIM IIPOrpaMMaM 00padoTKH
KPEAUTHBIX KapT U MPEACTaBIIET 3a1a1y KIaCCU(PUKALIMH ¢ Pa3JIMYHBIMA KaTerOPUAJILHBIMA U HEPEPLIBHBIMUA
npeaukTopaMu. bosee nonpoduyro napopManuro 06 3ToM Habope TaHHBIX CMOTPHUTE B (haiisie crx.names B TOH ke
Tarmke, r¢ HaXoAdATCA NPUMEPbI IOTOKOB.

DTo0T Habop maHHbIX gocTyneH B peno3dutopun UCI Machine Learning o anpecy fip.//fip.ics.uci.edu/pub/machine-
learning-databases/credit-screening/.

Mpumep noToKa: 3akauKka AaHHbIX
IepBwriii mpuMmep moToka, I_upload_data.str, CIy)XUT TSI OYMCTKYA M 3aKa4KK TAHHBIX U3 IJTOCKOTO (haitina Ha SQL
Server.

ITockombky Analysis Services 1J1s HCCIIeOBaHNS TaHHBIX TPEOYIOT HAJIMYHUS KJIFOUSBOTO MOJISI, B 9TOM Ha4aJIbHOM
MMOTOKE MPH IOMOIIIX Y3J1a BRIYUCIICHUIA B HA0OP JaHHBIX J0OaBJIsieTcss HoBoe 1moJie KEY ¢ yHUKAJIbHBIMA
3HaveHusMu /,2,3, ucnonp3yromee Gynkmuro IBM SPSS Modeler @INDEX.

JaJiee cieayer y3es 3al0JIHeHNs, KOTOPbIi 00pabaThiBaeT NPOIYIICHHbIC 3HAYECHHUST; ITyCThIE MOJIsl, CAIUTAHHBIC U3
TekcToBOTO (haitna crx.data, 3amensrorcst Ha 3HaueHue NULL.

Mpumep notoka: NMpocmoTp AaHHbIX
Bropoii npumep notoka, 2_explore_data.str, CIIyXUT I AEMOHCTPAIMK TOTO, KAK IPUMEHUTD y3eJI AYTUT JTaHHBIX,
YTOOBI IIOJIYUUThb O630p JaHHBIX, BKJIFOYasi CBOAHYIO CTATUCTUKY U JUarpaMMBbI.

JIBOWHOM IIEJTYOK 1O JUarpaMMe B OTYeTe ayuTa JaHHBIX BEIBOJIUT OoJjiee OPOOHYIO AUarpaMMy JITst
JIETaJIbHOTO U3YYEHUs JAHHOTO MOJIS.

MpumMep NoToKa: NnocTpoeHue mogenu

B Tpethem npumepe notoka, 3_build_model.str, wimoctpupyetcs noctpoenue moaeu B IBM SPSS Modeler.
MOKHO HPUCOETUHUTL MOJIEJIh 6a3bl JJAHHBIX K MOTOKY U JIBAXKIbI MIEJIKHYTh, YTOOBI 33/1aTh HAPAMETPBI
MOCTPOEHUSI.

Ha Bxmagke MOHCJIL JAUAaJIOTOBOT'O OKHA MOJXXHO 3a/1aTh:

1. Boi6pats nosie Kimou B kauecTse noJist yHukajbHoro ID.

Ha BKJIaJIKC 3KCHCpT JOCTYIIHA TOYHasA HaCTpOﬁKa napaMeTpOB ITIOCTPOCHUA MOJECJIN.
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Ilepen 3amyckom ydeauTech, YTO MPABUIIBHO YKa3aJH 0a3y JAHHBIX IS HOCTPOCHUS MOJeTd. JIJIs HACTPOHKH
KaKux-JIn00 mapaMeTpoB HCHOJIb3YiTe BKIaAKy Cepsep.

Mpumep notoka: OueHKka moaenu

YeTBepThIil MpUMeEp MOTOKA, 4_evaluate_model.str, WILTFOCTpUPYET MPEUMYIIeCTBa Ucnob3oBanus IBM SPSS
Modeler ayist MomempoBaHus B 6a3e JaHHBIX. [1ociie BRIMOHEHNS MOJIEIIH €€ MOXHO CHOBA TOOABUTH B IIOTOK
JIAHHBIX U OIICHUTH MPHU TIOMOIIIH psiia MHCTPYMEHTOB, KOTOpbIMU pacnojiaraeT IBM SPSS Modeler.

ITpocMOTp pe3yIbTaTOB MOACIIMPOBAHAS

MO>KHO ABaX bl MIEJIKHYTH 1O CJICMKY MOJEJH JJIs IpocMoTpa pe3yibTaToB. Ha Brianke CBOJIKA COMEPIKUTCS
JIepeBO MpaBuJI pe3yibTaToB. Kpome Toro, MoxHo HaxxaTh KHONIKY Buja Ha Bkiianke CepBep u BbIBECTH rpaduyeckoe
MpeCcTaBJIEHNE MOJIEJIU JePEBbEB PELICHUN.

Omnenka PE3YJIbTATOB MOJACIIA

V3en anamm3a B puMepe MOTOKA CO3aeT MATPUILY COBIAICHNUH, COIEPKAIIYIO CTPYKTYPY COOTBETCTBUIT MEXIY
KaKJIBIM MPeACKa3aHHBIM MOJIEM U €ro MoJjieM Ha3HavyeHus. UTOObI YBUIETh pe3yJIbTaThl, 3aMyCTUTE y3eJI aHAJIN3a.

V3es1 oLeHKU B IpUMeEpe NOTOKA MOXET CO34aTh AUAarpaMMy BBIUTPBILIEH, IPEIHA3HAYECHHYIO I JEMOHCTpaLUY,
HACKOJIbKO 3Ta MO/JIeJIb MTOBBIIIAET TOYHOCTh. UTOOB! yBUIETh PE3yJIbTAThl, 3aIIyCTUTE y3€J OL[EHKH.

Mpumep notoka: BHeapeHue moaenu

Korga nocturayra 1octaTovHasi TOYHOCTb MOJIEIIH, 3TY MOJIEJIb MOKHO BHEIPHUTD JIJIsl UCIIOJIb30BAHNUS BO BHEILITHAX
MPUKJIAJHBIX IPOrpaMMax WM ISl MyOJIMKALMK B TOM ke 6a3e NaHHBIX. B 3aximounTebHOM IpuMepe MOTOKa,
5_deploy_model.str, nanupie cuntbiBatoTcs U3 Tabsmnbl CREDIT 1 3aTeM olieHMBAIOTCS U TyOJIMKYIOTCS B TAOIIMIIE
CREDITSCORES npu momorru y3ia Dkcnopt 6a3sl JaHHBIX.

Brinosinenue notoka reHepupyert cieayromuii SQL:
DROP TABLE CREDITSCORES

CREATE TABLE CREDITSCORES ( "fieldl" varchar(1),"field2" varchar(255),"field3" f
loat,"field4" varchar(l),"field5" varchar(2),"field6" varchar(2),"field7" varcha
r(2),"field8" float,"field9" varchar(1),"field10" varchar(l),"fieldll" int,"fiel
d12" varchar(1),"field13" varchar(1l),"field14" int,"field15" int,"field16" varch
ar(1),"KEY" int,"$§M-field16" varchar(9),"$MC-field16" float )

INSERT INTO CREDITSCORES ("fieldl","field2","field3","field4","field5","field6","field7","field8",
"field9","field10","field11","field12","field13","field14","field15","field16",
"KEY","$M-field16","$MC-field16")
SELECT T0.CO AS C0,T0.C1 AS C1,T0.C2 AS C2,T0.C3 AS C3,T0.C4 AS C4,T0.C5 AS C5,
TO0.C6 AS C6,T0.C7 AS C7,T0.C8 AS C8,T0.C9 AS C9,T0.C10 AS Clo,
T0.C11 AS C11,T0.C12 AS C12,T0.C13 AS C13,T0.C14 AS Cl4,
T0.C15 AS C15,T0.C16 AS C16,T0.C17 AS C17,T0.C18 AS C18
FROM (
SELECT CONVERT(NVARCHAR, [TA].[field1]) AS CO, CONVERT(NVARCHAR,[TA].[field2]) AS C1,
[TA].[field3] AS C2, CONVERT(NVARCHAR,[TA].[field4]) AS C3,
CONVERT (NVARCHAR, [TA] . [fie1d5]) AS C4, CONVERT(NVARCHAR,[TA].[field6]) AS C5,
CONVERT (NVARCHAR, [TA] . [field7]) AS C6, [TA].[field8] AS C7,
CONVERT (NVARCHAR, [TA].[fie1d9]) AS C8, CONVERT(NVARCHAR,[TA].[field10]) AS C9,
[TA].[field11] AS C10, CONVERT(NVARCHAR,[TA].[field12]) AS Cl1,
CONVERT (NVARCHAR, [TA] . [field13]) AS C12, [TA].[field14] AS C13,
[TA].[field15] AS C14, CONVERT(NVARCHAR,[TA].[fieldl6]) AS C15,
[TA].[KEY] AS C16, CONVERT(NVARCHAR,[TA].[$M-field16]) AS C17,
[TA].[$MC-field16] AS C18
FROM openrowset ( 'MSOLAP',
'Datasource=Tocalhost;Initial catalog=FoodMart 2000',
'SELECT [T].[CO] AS [fieldl],[T].[C1] AS [field2],[T].[C2] AS [field3],
[T].[C3] AS [field4],[T].[C4] AS [field5],[T].[C5] AS [field6],
[T].[C6] AS [field7],[T].[C7] AS [field8],[T].[C8] AS [field9],
[T].[C9] AS [fieldl0],[T].[C10] AS [fieldll],[T].[C11] AS [fieldl2],
[T].[C12] AS [field13],[T].[C13] AS [field14],[T].[C14] AS [fieldl5],
[T].[C15] AS [fieldl6],[T].[C16] AS [KEY],[CREDIT1].[field16] AS [$M-field16],
PredictProbability([CREDIT1].[field16]) AS [$MC-field16]
FROM [CREDIT1] PREDICTION JOIN
openrowset (' '"MSDASQL' "',
'"'Dsn=LocalServer;Uid=;pwd="","''SELECT T0."fieldl" AS C0O,T0."field2" AS C1,
TO."field3" AS C2,T0."field4" AS C3,T0."field5" AS C4,T0."field6" AS C5,
TO."field7" AS C6,T0."field8" AS C7,T0."field9" AS C8,T0."fieldl0" AS (9,
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70."field11" AS C10,70."field12" AS C11,T0."field13" AS C12,
T0."field14" AS C13,T0."field15" AS C14,T0."field16" AS C15,

T0."KEY" AS C16 FROM "dbo".CREDITDATA T0'') AS [T]

ON [T].[C2] = [CREDIT1].[field3] and [T].[C7] = [CREDIT1].[field8]

and [T].[C8] = [CREDIT1].[field9] and [T].[C9] = [CREDIT1].[field10]
and [T].[C10] = [CREDIT1].[field1l] and [T].[C11] = [CREDIT1].[field12]
and [T].[C14] = [CREDIT1].[field15]') AS [TA]

10
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FmaBsa 4. MogenuposaHue 6a3 AaHHbIX C UICMONb30BaHMEM
Oracle Data Mining

O nporpamme Oracle Data Mining

IBM SPSS Modeler nognepxupaet unterpamnuto ¢ Oracle Data Mining (ODM), koTopast npejiaraetT ceMeincTBoO
AJITOPUTMOB HCCJICIOBAHUS JAHHBIX, TECHO CBsI3aHHBIX ¢ pessinuonHoit CY B/ Oracle. 3T BO3MOXHOCTH JJOCTYITHBI
yepes rpaduyecknii uatepdeiic IBM SPSS Modeler 1 B cpenie pa3paboTku, OPHEHTHPOBAHHON HA UCIOJIb30BaHHUE
pabovYnX MOTOKOB, TAK YTO MOJIb30BATEIIN MOTYT MIPUMEHSTH aJITOPUTMBI HCCIICIOBAHUS JAHHBIX, IIpeIIaracMble
ODM.

IBM SPSS Modeler moaaepxuBaeT HHTETPAIMIO CO CiieAyromumMu aaroputMamu u3 Oracle Data Mining:
* Hausnslii Baiiec

* ApnantuBHblil Baiiec

* Metoa onopHbIX BeKTOpoB (Support Vector Machine, SVM)

* O06o6mennbIe uHEHHBIE MoeH (Generalized Linear Models, GLM)*

e JlepeBbs pelieHui

e O-xJacrep

* k-cpennue

* Pazyioxxenue Matpuibl Ha HeoTpunaTesbHble MHOXUTe M (Nonnegative Matrix Factorization, NMF)
* AnupuopHsbIil aHaIN3

* Mertoa MEUHIMAaJILHOM JumHB! onucanus (Minimum Descriptor Length, MDL)

* BaxwnocTb aTpubdbyToB (Attribute Importance, Al)

* Tospko st 11g R1

TpeboBaHua ana uHterpaumm c Oracle

Crenyrolnue yCIOBHS PEACTABIISIOT COO0M 00s13aTeIbHbIE TPeIBAPUTEIbHbIC TPEOOBAHMS JIJISI MPOBEACHHMS
MonenmnpoBaHus In-Database mpu momornu Oracle Data Mining. UToObI yoemuTcst B UX COOJTFOICHIH, MOXKET
MOTPe6OBATHCS IPOKOHCYJIbTUPOBATHCS C aIMHUHUCTPATOPOM 0a3 JaHHBIX.

* IIporpamma IBM SPSS Modeler, paboTaromas B JJOKaJIbHOM peXUMe MM ¢ ycTaHOBKo# cepep IBM SPSS
Modeler B Windows mym UNIX

* Oracle 10gR2 uymm 11gR1 (10.2 Database uim HoBee) ¢ onmueii Oracle Data Mining.

Ilpumeuanue: 10gR2 obecneunBaeT NOJJIEPKKY BCEX aJITOPUTMOB MOAEIUPOBAHUS 06a3 TaHHBIX, KpOME
00001IeHHBIX JIMHEHHBIX MoaeJel (Tpedyeres 11gR1).

e Ucrounuk nanuasix ODBC mis coenunenns ¢ Oracle, Kak ONMMCAHO HIIKE.

Ipumeuanue: Moaemupopanue 6a3 gaHHbIX 1 onTuMusanus SQL TpebyroT, uToObI Ha koMmnbroTepe IBM SPSS
Modeler OpLIa BKITFOUCHA BO3MOXHOCTE coeinHeHus ¢ cepBepoM IBM SPSS Modeler. [1pu BrITFOYEHHOIH
BO3MOYKHOCTH COCTMHEHNSI MOKHO 00OpaInaThes K aJlrOpUTMaM 0a3 TaHHBIX, BBITOJIHATE 00paTHEI mepeHoc SQL
HENoCcpeACTBEHHO ¢ kimeHTa cepBepoM IBM SPSS Modeler u oOpamatbes k cepsepy IBM SPSS Modeler.
ITpoBepbTe TekyIlee COCTOSHUE JIMIEH3UH, IS 4eTO B MeHIO KyimeHTa cepBepoM IBM SPSS Modeler BeiGepuTe:

Cupaska > O nporpamMme > JIonoJIHUTE/IbHbIE OIPOGHOCTH

Ecim BO3MOXHOCTB COCAMHCHU A BKJIFOUCHA, HA BKJIAJIKC COCTOSIHI/IC JIMIICH3UU Bbl YBUAUTC OIIUIO Pa3peme}me JJIA
cepsepa.
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BxnroueHune nHterpauum c Oracle

Huis Bunrouenust uaterparuu IBM SPSS Modeler ¢ Oracle Data Mining notpebyeTcst ckoHpurypuposath Oracle,
co3aath uctounuk ODBC, BKJIFOUMTH MHTEIPALIMIO B IMAJIOTOBOM OKHE BecriomoraTeibHble PUKJIAAHbIE
nporpammel IBM SPSS Modeler u BKJTFOUNTB OA/ICPKKY TeHEpUpOBaHus 1 ontuMu3anuu SQL.

Kondurypuposanue Oracle

HNudopmanmro 06 yctanoBke n koHGurypuposaunu Oracle Data Mining cMmoTpute B mokymenTanuu Oracle;
KOHKPETHBIE TOAPOOHOCTH - B pyK06oacTée aamunuctparopa Oracle.

Cospmanne ucrounnka ODBC mist Oracle

st Bryrouenust noaaepxku coequnennst mexay Oracle u IBM SPSS Modeler HyxHO co31aTh HMsI CHCTEMHOT'O
ucrtounuka ganubix ODBC (DSN).

IMepen cozmannem DSN y Bac T0JDKHO OBITH OCHOBHOE Ipe/ICTaBJIeHHe 00 NCTOYHMKAX JTaHHBIX 1 apaiiBepax ODBC
u nojiiepkke 6a3 qanHeix B IBM SPSS Modeler.

ITpu pabote B pacnpeneseHHoM pexxume 11 cepBep IBM SPSS Modeler coznatite DSN Ha xoMmbroTepe cepsepa.
[Tpu paboTe B JTJOKaTIHLHOM (KJIMEHTCKOM) pexxnme co3naiite DSN Ha KoMIIbIOTepe KJIMEHTA.

1. Vcranosute apaiiBepbl ODBC. Onu goctynHbsl Ha ycranoBounoM jucke IBM SPSS Data Access Pack,
MOCTaBJISIEMOM C 3THUM BBIITYCKOM. 3amycTuTe (hailir setup.exe, 9T00bI 3aMyCTUTH IPOTPAMMY YCTAHOBKH, TIOCTIE
94ero BEIOEPUTE BCe HYXKHBIE TpaiiBepsl. JIJIs yCTaHOBKH ApaifBepoB CIIeAyHTe MHCTPYKIMSIM Ha SKpPaHe.

a. Cosmaiite DSN.
Ipumeuanue: TlocnenoBaTeIbHOCTh MEHIO 3aBUCUT OT UCIOJIb3yeMoit Bepcun Windows.

* Windows XP. B menro [Tyck Beioepute IManenn ynpasiiennsi. [l{etkHUTE ABAXKIBI IO 3HAYKY
AJIMMHHCTpPHpOBaHHe, a 3aTeM - 1o 3Hauky Mcrounnkn nannpix (ODBC).

* Windows Vista. B menro [Tyck Beioepute [1aness ynpasiaennsi, 3ateM Beioepute Cucrema. llemxanTe
JIBaXJIBI 10 3HAYKY AaMHHACTpHpoBanne u BuioepuTe Mctounukn gannsix (ODBC), 3aTem BuiOepuTe
OTKpbITD.

* Windows 7. B mento ITyck Beibepute Ilaness ynpasienus, 3ateM CrucreMa u 0€300aCHOCTb, 3aTEM
AnvunuctpupoBanue. Boioepute Uctounnkn nanubix (ODBC), 3atem BoiOepuTe OTKPBITS.

b. Mlenxuute o Briaake Cucremuoe DSN, a 3atem Haxkmute KHONKY Jl00aBHTD.
Bribepute apaiisep SPSS OEM 6.0 Oracle Wire Protocol.
Haxwmute xaonky I'oToBo.

Ha skpane ycranosku apaiieepa ODBC Oracle Wire Protocol BBeiuTe BRIOpaHHOE BAMHU UMSI HCTOYHUKA
JAHHBIX, UMsI XocTa cepBepa Oracle, HoMmep mopTa st coenuHeHus u SID 11 UCIOIb3yeMOro BaMHU 3K3eMILIsIpa
Oracle.

Wms xocta, HOMep nopTa 1 SID MOXHO NOJIyuuTh U3 (hailia tnsnames.ora Ha KOMIbIOTEpE cepBepa (ecim
peammzoBano TNS ¢ ¢aiisiom tnsnames.ora. 3a JOMOJHUTENLHOR HHPpOpManuel oOparmaitech k
anmuHACTpaTopy Oracle.

5. Haxwmure xHonky IIpoBeputh, 4TOOBI OIPOOOBATH COCTMHEHHE.

Brunrouenune unterpamnuu ¢ Oracle Data Mining 8 IBM SPSS Modeler
1. BuiOepute B Mento IBM SPSS Modeler:
Hucrpyments! > O > BenoMorare ibHbIe NPOrpaMMbI
2. IMenxuuTe mo BkJagke Oracle.
Brounts unrerpamuio ¢ Oracle Data Mining. BxirouaeT moaepxky maauTpsl MoaenupoBanue 6a3 TaHHBIX (ecyu
OHa eIIIe He BRIBOAUTCS) B HIDKHel yacTu okHa IBM SPSS Modeler u mobasssiet y3isl 1i1s1 aaroputmos Oracle Data

Mining.
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Coemnnenne ¢ Oracle. 3amaiite ncrounuk gaaabix ODBC Oracle mo yMoI4aHUIO, UCIOJIb3YEMBbIi U151 IOCTPOCHUS 1
COXpaHEHUsT MOJIEJICH, a TAKIKE UMSI TOJIb30BATEIISI U MTAPOJIb. DTOT OIMIUS MOXKET OBITh EPEONpPEICICHA Ha
OTJCJIbHBIX y3JIaX MOJICJIMPOBAHUS U B CJICTIKAX MOJIEJICH.

Ipumeuanue: Coenunenne ¢ 6a30if JaHHBIX, UCIOJIb3YEMOE JJIS 1IeJIel MO IMPOBAHUS, MOXKET ObITh, HO MOXET U
He OBITh TEM XK€, YTO M COeIMHEHKE, UCITOJIb3yeMoe [JIs oOpallieHust K JaHHbIM. Hanpumep, y Bac MoXeT ObITh
MIOTOK, OOpaIaronuiics kK JaHHbIM 13 6a3bl manHbX Oracle, ckaunBaromuii Janubie B IBM SPSS Modeler mtst
OYMCTKY MJIM MHBIX BUJIOB 00pabOTKH, a 3aTeM 3aKaUYMBAIOIINN 3TU TaHHBIE B ApYryro 0a3y ganubix Oracle ais
nesield MogesmpoBanus. Ho BO3MOXeH ciIyvaif, Korja UCXOQHbIe JaHHbIe HAXOISITCS B TJIOCKOM (aiijie Wi APYroM
ucrounuke (ae Oracle), u Torma Tpedyercs ux 3akaunBanue B Oracle aj1st MoempoBaHus. B Bcex ciryyasix maHHbIE
OylyT aBTOMAaTHYECKHU BBITPYKAThCS BO BPEMEHHYIO Ta0JIMIY, CO3/TAHHYIO B HCIOJIB3YEMOM JJIs1 MOJICJIUPOBAHUS
0a3e JAHHBIX.

Ipenynpe:xaaTts o nepezanmucn mojaean Oracle Data Mining. Bxirrounte sty onmmro, uro6st IBM SPSS Modeler He
Hepe3anucbIBal 6e3 NpeaynpexkaeHuss MOJEJIN, XPAHUMbIE B 0a3€ JaHHBIX.

Honyunts cnmcok moaeJei Oracle Data Mining. BeiBoauT 10oCTyIHBIE MOIEJIU UCCIIEAOBAHUS JAHHBIX.
Brunounts 3anyck Oracle Data Miner. (neoGsi3aTe/ibHasi) DTa OMNIus, €CJIM OHA BKJITOYeHa, paspemaet IBM SPSS

Modeler 3amyck npuksiaaHoi nporpammbl Oracle Data Miner. JIomoTHUTEIbHYIO HHPOPMAIIMIO CMOTPHUTE B pa3/ieie
[“Oracle Data Miner” Ha ctp. 48|

IIyTs nust BeIMosHsIEMOTo ¢aiiiia Oracle Data Miner. (Heobs3aTensHas) 3aaaer ¢pusnyeckoe nostoxenne Oracle Data
Miner s BeimosiHsiemoro ¢aiiina Windows (Hanpumep: C:\lodm\bin\odminerw.exe). ITporpamma Oracle Data Miner
He yctaHaBimBaeTcs ¢ IBM SPSS Modeler; BbI TOJDKHBI CKa4aTh e¢ MpaBUJIbHYIO Bepcuto ¢ caiita Oracle
(http://'www.oracle.com/technology/products/bi/odm/odminer.html) u yCTAHOBUTD Ha KJIMEHTE.

BxuroueHne moaie KKy reHepupoBanns u ontuMmsann SQL
1. Bribepute B meHto IBM SPSS Modeler:

Hucrpymentnt > CpoiicTBa noToka > Onuuu
2. Ha nanemm HaBUTanuy meJKHATE 110 oy OnTHMHA3anus.

3. Tloareepaute BriroueHue onuul enepupoBath SQL. DTOT mapamMeTp TpedyeTcs I padoThl (PYHKITHIA
MOJIeIMPOBaHUS 0a3 JaHHBIX.

4. Boi6epute OnTumusupoBath nocrpoesne SQL 1 OnTuMu3npoBaTh Apyroe BbINOJHeHHe (He TpeOyeTcst CTporo, HO
HACTOSTEIbHO PEKOMEHIYETCS /1Tl ONTUMAJIbHON IPOU3BOAUTEIHLHOCTH).

NMocTtpoeHue mogenen ¢ ucnonb3osaHnem Oracle Data Mining (ODM)

3a HECKOJILKUMU MCKJIFOUSHUSIMU, y3JIbl TocTpoeHus Mozesieit Oracle paboTaroT Tak %e, KAk OCTAJIbHBIE Y3JIbl
MoaesmpoBanus B IBM SPSS Modeler. O1u y3J1bI JOCTYIHBI Ha MAJIUTPE MOACTMPOBAHUS 0a3bl JAHHBIX Y HUKHETO
kpas okaa IBM SPSS Modeler.

JanHbie

st Oracle TpeOyeTcst, 4TOOBI KaTeropuajbHbIE TaHHbIE XpaHUIIUCH B cTpokoBoM dopmate (CHAR bkb
VARCHAR?2). B pesyibrate IBM SPSS Modeler e pa3pemmT B KauecTBe BXOAHBIX MoJiei 1t Mozesieit ODM
YKa3bIBATh YMCJICHHBIE TTOJISI XPAHEHUS C KATErOpUajIbHbIM THIIOM n3mepenust @.aar v Homunanvnerii. Tpu
HEOOXOMMOCTH YHCJIa MOXXHO peobpa3oBath B cTpoku B IBM SPSS Modeler npu momoriu y3Jia
HepeKJIacCu(pUKAINT.

ITone naznavenusi. ToJIbKO OHO MOJIE MOXKHO BBIOPATh KaK BBIXOAHOE (1TOJIe HA3HAYCHHUSI) B MOJEIISIX
kinaccupukamu ODM.

Nms mogemm. Hauunas ¢ Oracle 11gR1, uMs unique cTasio KJIFOYEBBIM CJIOBOM U HE MOXKET CJIY)KUTh UMEHEM
0JIb30BATEJIbCKOI MOIEIIH.
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ITose ynukaabHOCTH. 3a7a€T MOJIE, UCIIOJIb3yEMOE JIs OTHO3HAYHON NACHTU(GUKALNY KaX10TO HAOIIOCHMS.
Hamnpumep, um MoxeT ObITh noJie 1D, Takoe kak /D moxynareas. IBM SPSS Modeler HakiaipiBaeT orpaHuueHue:
H0JIe KJIF0Ya TOJDKHO OBITH YHCIJIOBBIM.

Ipumeuanue: 1ns Bcex y3moB Oracle, kpome nosieit AantuBHblil kputepuit baiieca Oracle, O-ksactep Oracle n
Amnpuopnsrit anasm3 Oracle, 9To moJie - HeoOs3aTeILHOE.

O01re KOMMEHTApUH

* DOkcnopt-umnopt PMML u3 IBM SPSS Modeler ne nogaepxxuBaercs aj1si Mojesieid, co3nannbix Oracle Data
Mining.

* CxopuHr Mojesneit Beeraa npoucxoaut BHyTpu ODM. MHorna Habop AaHHBIX HY’)KHO 3aKa4yaTh BO BPEMEHHYIO
Tabmiy, ecyi 9TH JanHble 0epyTes u3 IBM SPSS Modeler nim npoxost B HeM IOATOTOBKY.

* B IBM SPSS Modeler oObIYHO JaeTCS TOJBKO OJTHO MPOTHO3UPYEMOE 3HAUCHUE M COOTBETCTBYIOIIAS
BEPOSTHOCTH MJIA TIOKA3aTeJIb IOCTOBEPHOCTH.
* B IBM SPSS Modeler 11st TOCTpOESHHS B CKOPUHTA MOJIEJIM MOKHO UCIOJIb30BaTh He OoJiee 1000 mosieid.

* IBM SPSS Modeler moxet oneruBath Mojiest ODM U3 HOTOKOB, OMyOJIMKOBAHHBIX 7151 BBIMOJIHEHUS [IPH
nomoru IBM SPSS Modeler Solution Publisher.

Onuumn cepsepa moaenen Oracle

3anaiite coenunenue ¢ Oracle, ncnosb3yemoe JUIs 3aKauuBaHUs JAHHBIX J1JIs MOJesIMpoBanust. [1pn HeoOXoauMocTu
MO>XHO BBIOpATh coeMHeHne Ha BKJIaake CepBep I KaKI0To y3Jia MOJIeJIMPOBAHUS, YTOOBI IepeonpeeInTh
coenunenue ¢ Oracle 1o ymMoJYaHUIO, 3aJaHHOE B J1aJIOTOBOM OKHe BecromoraTesibHbIe IPUKJIaHbIe TPOr PAMMBL.
JIOMOTHATE IbHYEO HHGOPMAIIHIO CMOTpHUTE B paseie| Bxmouenne nuTerpamun ¢ Oracle” ma crp. 30|

Kommenrtapun

* CoenuHeHNeE, UCIOJIb3YEMOE AJIs MOICJIMPOBAHNS, MOXKET COBIIAAATh MJIM HE COBIAATH C COCIMHEHHUEM,
UCIOJIb3YEMBbIM B y3JIe HCTOYHMKA JIJIsl OTOKA. Hanpumep, y BaC MOXeT ObITh HOTOK, OOPAIIAIOIIUIACS K TAHHBIM
u3 6a3bl qanabix Oracle, 3axkaunBaronuii ganasie B IBM SPSS Modeler i1 OYMCTKY WJIA UHBIX BU0B
00paboTKH, a 3aTeM 3aKauMBarOIIMil 9TH JaHHbIE B Ipyryto 0a3y nanHbix Oracle juis neseit MoiempoBaHusl.

* Wwms ucrounuka nanabix ODBC addexTuBHO BCcTpanBaeTcs B kaxaoM notoke IBM SPSS Modeler. Ecii moTok,
COSI[aHHLIfI Ha OTHOM XOCT€C, BBIIOJIHACTCA HA APYTOM XOCTE, UM UCTOYHUKA JAHHBIX HA OTUX XOCTAaX TOJDKHO
OBITH OJTHUM U TeM ke. MOXHO Takke BBIOpATh APYTroif HICTOYHUK JAHHBIX HA BKJIaake CepBep KaKI0TO y3JIa
HNCTOYHHUKA UM MOACJIUPOBAHUA.

CtoumocTu ounboUHON Knaccupuxaumm

B HEKOTOPBIX KOHTEKCTAaX OMPE/IEICHHbIE BU/IbI OIIMOOK 0OXO/IATCS MOJIb30BATEIIO JOPOXKe Apyrux. Hampumep,
MOXET 0Ka3aThCsi 00JIee JOPOTOCTOSIIMM KJIACCU(DHUIUPOBATD IPETEHACHTA HA KPEUT C BHICOKUM YPOBHEM PHUCKA,
KaK C HU3KUM YPOBHEM pHUCKa (OJIMH BUJI OIIUOKM), 4eM KJIacCu(UIUPOBATH IPETEHACHTA HA KPEIUT C HU3KUM
YPOBHEM PHCKA PHUCKOM KaK C BBICOKUMH YPOBHEM pHUCKa (Apyroi Bu omuOku). CTOMMOCTH OIIMOOYHOM
KﬂaCCHCbI/IKaHI/H/I MO3BOJIAIOT 3aaTh OTHOCUTCIIBHYIO BA)KHOCTH PA3JIMYHBIX BUAOB OHH/I6OK MpeaACKa3aHus.

CTouMoCTH OMUOOYHOMN KJIacCU(pUKAIUY - 3TO IO CYIIECTBY Beca, IPUMEHsIeMbIe K KOHKPETHBIM UCXOJIaM. DTH Beca
(haKTOpPU3YIOTCS B MOJIEJIb U MOTYT (haKTHYSCKU U3MEHUTh MPe/ICKa3aHue (B KaUecTBE Coco0a 3alluThl OT
JIOPOTOCTOSIIIUX OIIAOOK).

3a uckiroueHneM mozeseir C5.0, crommocTr ommO0YHON KiTaccu(UKAINY TPH CKOPUHTE MOJIeJIeH He MPUMEHSFOTCS,
W TIPH paHXXUPOBAHUH W CPABHCHUU MOJEJIell BO BHIMAHUE He MIPUHAMAFOTCSA. Mo/IesTh, BKIIFOUAroInas B ce0s
CTOMMOCTH, HE MOXET JJaTh MEHBIIIE OITNOOK, YeM Ta, KOTOPas He PAHKUPYETCS U HE MOXKET PAH)XAPOBATHCI XOTh
CKOJIb-HUOY/Ib BBIIIIE B €IMHUIIAX OOIIE TOUHOCTH, HO, CKOpee BCEro, OHA OyIeT BBIMOJIHATHCS JIyUIlle HAa IPAKTHUKE,
IIOCKOJIbKY B Hell 3aJI0’KEHO NMPeTyCMOTPEHHOE CMEIIEHUE B MOJIb3Y MeHee JOPOIroCTOAUUX OINOOK.

ManI/II_Ia CTOMMOCTEHN MOKA3bIBACT CTOMMOCTD JIJISI KA I0TO BO3MOXHOI'O COYCTAHUS npezlcxa3aHH0171 u
JEUCTBUTEIbHOMU KaTeFOpI/Iﬁ. ITo YMOJIYaHUEO 1JId BCEX CTOMMOCTEH OIIMOOYHOMI KHaCCI/I(bI/IKaHI/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.

Ipumeuanue: 3a7aBaTh CTOUMOCTH BO BpeMsI IOCTPOCHUS pa3perraeT TOJIbKO MOJIeNb JepeBbs pereH .

HausHbi KpuTepun bBaneca Oracle

Hausnblii kxputepuit baiieca - 3170 0011eM3BECTHBIN aropuTM AJIs TpodJieM Kitaccudukannu. Mosesb Ha3BaHa
HAUBHOIL, TOCKOJIbKY OHA paccMaTpUBAET BCE IpeajiaraeMble IepeMEeHHbIE IPeACKa3aHmsl KaK He3aBUCUMBbIE JPYT OT
npyra. HauBHblil kputepuii baiieca - ObICTpPBI, MacIITAOUPYEMBIid aJITOPUTM, BEIYUCIISIFOIINI YCIIOBHbBIC
BEPOSTHOCTH JIJIS COYCTAHUI aTpUOyTOB M aTpuOyTa Ha3HaveHus1. Ha ocHOBe 0Oy4Yaronumx JaHHBIX OIICHUBAETCS
HE3aBHUCUMas BEPOSTHOCTh. DTa BEpOSITHOCTD IepeacT MPaBaoIoI001e KaX0T0 Kjlacca Ha3HAYCHUS C YIETOM
BXOXJICHUS KaXXJO0N KAaTETOPUU 3HAYCHUHN U3 KAXKIOU BXOAHOU MEPEMEHHOM.

e [lepekpecTHas MpoOBepKa UCHOJIL3YETCS JJISI UCTILITAHUS TOYHOCTH MOJIEJIM Ha TEX K€ IaHHBIX, KOTOPBIC
HCIOJIb30BAJIUCh JIJIS TIOCTPOCHUS 3TOM MOJIENA. DTa MpoBepka OCOOECHHO MOJIe3Ha, €CJTU IS TOCTPOSHUST MOIEIIH
JIOCTYITHO HEOOJIBIIIOE YUCIIO HAOJIIOACHHI.

* BrIBOI MOAEIM MOXHO IIPOCMOTPETL B cbopMe MaTpulbL. Yucna B MaTpuUle - 5TO YCIIOBHBIC BEPOATHOCTH,
CBSA3BIBAFOIINC NIPEACKA3aHHBIC KJIACChI (CTOJ'I6III)I), 1 COYCTAHUS NPEAUKTOPOB NNECPEMECHHAS - 3BHAYCHUC (CTpOKI/I).

Onuuu aganTUBHOM 6arecoBon mogenu

Nms MO/I€/IH. MoxHO CICHEPpUPOBATDH UM MOJCIIM ABTOMATUYCCKH HAa OCHOBE ITIOJISI HA3HAYCHU A UJIA I1OJI 1D (J'II/I6O
THUIIA MOJICJIN B CJIyvae, €CJIM HUKAKO€ U3 3TUX MoJiek He 3az[aHo) B34(8]0) 3a4aTh IMOJIb30BATCIIbCKOC UM,

HUcnoan30BaTh pa3/1€/ICHHbIC JaAHHbIC. Ecmm OIIPEECIJICHO II0JIE pa3/iciia, 5Ta O rapaHTUPYET, YTO JIA
IIOCTPOCHU S MOAEJIA 6y,£LyT HCII0JIb30BATHCA JaHHBIE TOJIBKO U3 pa3eja O6y‘IeHI/I$I.

IToJie yauKaaBHOCTH. 331 T TIOJIC, UCIIOJIB3yEeMOE IS OJJHO3HAYHOW MICHTU(PUKAIINH KaXKIO0T0 HAOJIFO ICHUSI.
Hanpumep, um moxeT ObITh noJte ID, Takoe kax /D moxkymareas. IBM SPSS Modeler Hak/TampIBacT orpaHIYCHUE:
oJIe KJTFOUA JTOJDKHO OBITh YHACIOBBIM.

Ipumeuanue: s Beex y3moB Oracle, kpoMe noJieid AmantuBHbINA Kputepuit Baiieca Oracle, O-kinactep Oracle n
Anpuopnsrii ananm3 Oracle, 3T0 moJie - HeoGs3aTeNIBbHOE.

ABTOMAaTHYeCKasi NOAroToBKa JaHHbIX. (Tosbko nis 11g) BrimrodaeT (o yMOJTYaHUIO) MM OTKJIFOYAET PEXUM
ABTOMAaTHYeCKOH moarotoBku nanHbix Oracle Data Mining. Ecimn aToT nepexinrouaresis Bkirouern, ODM
ABTOMATHUYECKH BBIIOJIHSAET NPeoOpa30oBaHus JaHHBIX, TpeOyeMble yKa3aHHBIM AJITOPUTMOM. JIONOIHUTEIbHYIO
rHpOPMAIIIO CMOTpUTE B pasaeiie [lonarus Oracle Data Mining.

JlononHutenbHble onuun HaMBHOro Kputepusa baneca

[1pu mocTpoeHNH MOJIENIN OTACJIbHBIE 3HAUCHHUS AaTPUOYTOB IPEANKTOPOB WM APBI 3HAUYEHUH HTHOPUPYIOTCS, €CIIN
TOJILKO HE CYILECTBYET JIOCTATOYHOTO YKCJIA BXOXK/ICHUI JTAHHOTO 3HAYCHUS MJTH HAPbl B 00YYAIOIIMX JAHHBIX.
[Toporu Jj1st ”THOPUPOBAHUS 3HAYCHUIA 3a/1AFOTCSI KK JI0JIM HA OCHOBE YHCJIA 3anuceil B 00y4aroluX JaHHbIX.
Hacrpoiika 3TUX HOPOroB MOXET MOHU3UTh LIYM U YJIYYIIHTh BO3MOXXHOCTH 000O0IIEHHS MOIEIIN Ha JIpYTue
HAaOOPBI JAHHBIX.

*  OauHO4HBII Mopor. 3a7aeT Mopor I JAHHOTO 3HAYCHHS aTprOyTa MpeankTopa. YIcio BXOKICHNH yKa3aHHOTO
3HAYCHMSI TOJDKHO OBITH HE MEHbIIIE 33a/TaHHO 10JIH, MHAaYe OHO OYJeT MPOUTHOPUPOBAHO.

* Tlapusiii nopor. 3aaeT MOPOT IS JAHHOW Maphl 3HAYCHWI aTpUOyTa U MpeauKTopa. UMCIIo BXOXKICHUT
YKa3aHHOH Mapbl 3HAYCHUH JOJDKHO OBITH HE MEHBIIIE 3 JAHHOW JOJIM, MHAYE OHA OyJeT MPOUTHOPHUPOBAHA.
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BepositHocTh npeicka3anns. PaspeiiiaeT BKJIFOYATh B MOJIEJIb BEPOSTHOCTD IIPABUIILHOTO MPEICKAZAHUS [IJIS
BO3MOXHOT'O UCXO/1a OJI Ha3HAUeHN . UTOOBI BKJIFOUUTH 3TY BO3MOXHOCTD, BIOepuTe AeiicTBue BpiOpaTh,
Ha)XMHTE KHOTKY 3a/1aTh, BBIOEPUTE OJIMH U3 BO3MOXHBIX UCXOI0B U HAXMUTE KHONKY BeTaBuTh.

Hcnonb3oBats Ha0Op npejacka3anus. [ eHepupyeT TaOIUIy BCEX BOZMOXKHBIX Pe3yJIbTATOB JIJISl BCEX BO3MOKHBIX
MCXOJIOB TOJI HAa3HAYCHUSI.

AnantusHbin Kputepun baneca Oracle

AnantuBHas ceTh baifeca (Adaptive Bayes Network, ABN) co3maeT kxiaccudukaTopsl 6aiieCOBCKUX ceTel mpu
momonm MDL (Minimum Description Length - MuHIMaNbHAS UTMHBI OMMCAHUS) © aBTOMATHIECKOTO 0TOOpa
nokazateneil. ABN maet xopomme pe3yIbTaThl B ONPEACICHHBIX CUTYaNNsIX, T/Ie HAMBHBIN kpuTepuii baiieca He
paboTaeT JOCTATOYHO XOPOIIIO, U MOJIy4aeT He MEHEee XOPOIINe Pe3yJIbTAThl B OOJIBIINHCTBE OCTAJIBHBIX CIIyYacs,
XOTsI IPOM3BOIUTEIILHOCTb MOXKET ObITh HIKe. AsroputM ABN npenocrasiisieT BO3MOXHOCTb IIOCTPOCHUS TPeX
THUIIOB PACIIMPEHHBIX MO/IeJIeil Ha OCHOBE OalleCOBCKHX, BKJIIOUAS YIPOLIEHHbIE (0 JHO(MYHKIMOHAILHBIE) MOICIIH
JlepeBa pelleHnil, COKpallleHHbIE MOJIeJI HANBHOTO KpuTepust baiieca 1 MHOroyHKIIMOHAILHBIE MOEIIH C
MpUMCHEHIEM OyCTHHTA.

CreHCpI/IpOBaHHLIC MOACIN

ABN B 01HODYHKITMOHATILHOM peXMMeE MOCTPOSHHS TeHepHUpyeT (Ha OCHOBE Habopa ya000UrTaEMBbIX MTPABLIT)
YIIPOIIEHHOE JIEPEBO PEIICHNH, NO3BOJISIOIIEE OU3HEC-T10JIb30BATEIIIO NI AHAJIMTUKY MMOHITH 0OOCHOBAHKE
MpecKa3aHuii MOJICJIA M COOTBETCTBEHHO BBIIIOJIHUTE ACHCTBUE UM OOBSICHUTD €0 IPYTrUM. DTO MOXKET OKa3aThCs
CYIIIECTBEHHBIM MTPEUMYIIIECTBOM IO CPABHEHUIO C MOJICJISIMUA HAMBHOTO KpuTepus baiieca u
MHOTO()YHKIIMOHAJILHBIMU MOJICTIIMH. Y Ka3aHHbIC ITpaBuja MOXHO mpocMoTpeTh B IBM SPSS Modeler momo6Ho
CcTaHIapTHOMY Habopy mpaBuil. [IpocToit HAOOp MPaBUII MOXKET BBITJISACTH CIICTYFOIIIM 00pa3oM:

IF MARITAL_STATUS = "Married"

AND EDUCATION_NUM = "13-16"

THEN CHURN= "TRUE"

Confidence = .78, Support = 570 cases

CoxpaleHnble MOIe I HauBHOTO kpuTepus baiteca m MmEOrodyHkmonaasasie Moaeu B IBM SPSS Modeler
IPOCMOTPETH HEJIB3S.

Onuuu aganTUBHOM 6arecoBo mogenu

Nmsa MO/JI€JIH. MoxxHO CIr€eHEpUPOBATH UM MOACJIM ABTOMATUYCCKH Ha OCHOBE IIOJISI HA3HAYCHU A WUJIA I10JI ID (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3a,£[aHo) b0 3a1aTh MMOJIb30BATECJIBCKOC UMHA.

Hcnoan30BaTh pa3aesneHnble qannble. Ecm onpeneneno mose pasaena, 5Ta ONINsS TapaHTHPYET, YTO AT
MOCTPOCHUS MOJIEH OYAYT MCHOIb30BATHCS JAHHBIE TOJIBKO U3 pas3jesia OOyueHN .

IMose ynukaJbHOCTH. 334a€T MOJIE, UCIIOJIB3YEMOE ISl OJTHO3HAYHON UACHTU(PUKAIIUU KAXKIOTO HAOJIIOIeHHUSI.
Hamnpumep, um MoxeT ObITh noJie 1D, Takoe kak /D moxynareas. IBM SPSS Modeler nakiiaipiBaeT orpaHnieHue:
oJIe KJIFo4a J10JKHO ObITh YHACIOBBIM.

Ilpumeuanue: 115 Bcex y3i0B Oracle, kpome nosreit AnantuBHbI kKputepuii baiteca Oracle, O-kmactep Oracle n
AmnpuopHnsrii anam3 Oracle, 9To moJie - HeoOs3aTeIbHOE.

Tun moaemm

JIJ1g TOCTpOEHNUST MOEI MOXXHO BBIOPATh OAMH U3 TPEX Pa3JIMYHBIX PEKUMOB.

*  MHorodyHKuHOHAIbHBIA. BHINOIHAET MOCTpOEHNE 1 CpaBHEHHE Psiia MOIesel, BKItouast MoJess NB mtroc oiHO-
¥ MHOTO(YHKIIMOHAJIBHBIE MOJIEJIN TPON3BEACHHS BEPOATHOCTEH. DTOT caMblil BCEOOBEMITIOIINI PEKIM, U
HO3TOMY OH TpeOyeT OOJIbIIle BCero BPEeMEHHU Ha BBIYMCIICHNE. [1paBniia reHepupyroTCs, TOJIBKO €CIIH JIy4IIen
OKa3bIBaeTCs OHODYHKIMOHATIBHAS MOeb. [1pu BeIOOpe MHOTOYHKIMOHATIBHONW MOJie i Mojenu NB
HUKAKUE [IPABUJIA HE TEHEPUPYIOTCSL.

34 PykoBocTBO 110 HccieoBanuto ganubix B IBM SPSS Modeler 17



*  Oanodynxuuona bubiii. Co3/1aeT yIpoIleHHOE AepeBO PelIeHni Ha OCHOBE Habopa nmpaBuil. Kaxgoe nmpaBuiio
COAECPKUT YCJIOBUC HAPAAY C BEPOATHOCTAMMU, CBA3AHHBIMHU C KaXXIbIM UCXOJ0M. 3TI/I IIpaBuJia UCKJIFOYAIOT APYT
Jpyra u 3agaroTcs B hopMarte, yI0OHOM ISl YTCHHUS MOJIb30BATEIISIMU, YTO MOKET 0Ka3aThCs CYIICCTBCHHBIM
MPEUMYIIIECTBOM IO CPaBHEHUIO C MOJICJIIMUA HAUBHOTO KpuTepus baiteca 1 MHOTO(pYHKIIMOHAILHBIMEI
MOJICJISIMU.

* Hausnplii baiiec. BemmosaseT noctpoenue moaesm NB 1 ee cpaBHEHHE ¢ allPHOPHON BEPOSTHOCTHIO TJI00aIHHOM
BBIOOPKU (pachpeesieHeM 3HAUeHHI Ha3HAYCHUS B TJ1I00aJIbHOI BbIOOPKE). Moess NB renepupyetcst kax
BBIXO/JIHASI, TOJIBKO €CJIM OHA OKA3bIBAETCS JIyUYIIMM IPEIUKTOPOM 3HAUEHHU HA3HAYCHHUSI [0 CPABHEHUIO C
rj106aJIbHOI AaIPUOPHON BEPOSITHOCTHIO. B MpOTUBHOM Cilydae B KaueCTBE BBIXOHOM HUKAKasi MOJIEJIb He
reHepupyeTcs.

ZlononHuTenbHble onuuu aganTuBHoro Kputepua baneca

Orpann4uTs BpeMsl BbINO/IHeHHsl. BrIOeprTe 3Ty ONnmto, 9TO0BI 3a1aTh MAaKCHMaJIbHOE BpeMsI TOCTPOCHNUS B
MHHYTaX. DTO CIeIaeT BO3MOXHBIM T'€HepHPOBAHIE MO/IesIeil 32 MEHbIIIee BPeMs, XOTSI HTOr0Bas MOJIEIb MOXET
MOJIyYUThCSl MEHEee TOUYHOU. B Ka 1011 KOHTPOJIbHOI TOUYKE Mpolecca MOICJIUPOBAHUS AJITOPUTM MEPe/]
MIPOAOJDKEHNEM 00pabOTKU MPOBEPSIET, CMOKET JIM OH BBIOJHUTH CJICYIOIIUH 3TAll 3a 3aJJaHHOE BPEMS, U
BO3BpAILAET JIyYIIYIO MOJIEJIb, TOCTYIIHYIO HA MOMEHT JIOCTHXKEHHUS MpPe/Iesia.

MakcumaJjibHOe YHCTI0 MNpeTUKTOPOB. Ora onnus MO3BOJIACT OTPAHUYUTDL CJIOXHOCTD MOJICIIN U ITIOBBICUTH
IPpOU3BOAUTEIIbBHOCTD, 6nar0napﬂ OI'PAHUYCHUIO YUCJIA UCIIOJIb3YCMbBIX IPCIAUKTOPOB. HpC,E[I/IKTOpr PAHXUPYROTCS
Ha OCHOBE MEPbI MDL ux KOppeJiaun C HA3HAYCHUEM B Ka4YCCTBC MEPBI UX HpaB,ZlOHO,I[O6I/IH, BKJIFOYA€EMOTI'O B
MOJEJIb.

MaxkcnMasbHoe YHCJI0 NPeJMKTOPOB HauBHOTO KpuTepus baiieca. DTa onuus 3agaeT MakCHMaJIbHOE YHACIIO
[IPEAUKTOPOB, UCIOJIb3YEMBIX B MOJEJIM HAUBHOIO KpuTepus balieca.

MeTtoa onopHbix BeKkTopoB (Support Vector Machine, SVM) Oracle

Merton onopHBIX BeKTOPOB (SVM) - 3T0 aJlropuT™ KJIaCCU(PUKAIMA U PEr PECCHH, UCIOJIb3YEOIIHNN TEOPHUEO
MAaIIMHHOTO OOYYCHUS AJIs1 MAaKCUMU3AINU TOYHOCTH IIpe/icka3aHus 0e3 mepeodydeHus. SVM mcnob3yer
HEeo0s13aTelIbHOE HeJIMHEHOE TPe0Opa3oBaHue 00YUYAIOIIMX JAHHBIX C TOCIICAYIOIIMM TOUCKOM YPABHEHU
perpeccur B IpeoOpa30BaAHHBIX JAHHBIX JIJIS1 pa3/ieJIeHusl KJIAcCOB (B CIIyuae KATErOPHAIbHBIX HA3HAUYCHUH) M
MTOJATOHKM Ha3HAYeHHsI (B CIIy4ae HEMPEePhIBHLIX Ha3HaueHW). Peaym3anus Oracle SVM pasperniaeT mocTpoeHue
MO/IeJIeil TP MTOMOIIM OAHOTO U3 IBYX TOCTYIHBIX SACP: JMHEHHOIO UK rayccoBoO. JIMHEHHOE SIIPO MOJTHOCTHIO
OIlyCKaeT HEeJIMHEHHOe peobpa3oBaHue, IOATOMY HOJIyYeHHASI MOJIEIb SIBJISIETCS IO CYILECTBY PErPECCHOHHOI
MOJIEJIBIO.

JlonoHuTEIbHYI0 MHPOPMALINIO CMOTPUTE B PYKOGOACTEE PA3PadOTUUKA Hpukiaansix mporpamm Oracle Data
Mining n paznene IHonarua Oracle Data Mining.

Onuuun mogenu SVM Oracle

Hms Moaen. MoXHO CreHepupOBaTh UM MOJIEJIM aBTOMATHUYECKU Ha OCHOBE TOJIsI Ha3HayeHusI uim moJist ID (;mmbo
THIIA MOJIEJIU B CJIy4ae, eCIM HUKaKOoe U3 3TUX IOJIeH He 3a4aH0) 100 3a1aTh MOJIb30BATEILCKOE UMSI.

ITosie yaukaibHOCTH. 3a1a€T OJIE, UCIOJIb3yeMOe Il OJHO3HAYHOI HIeHTH(UKAINY KaXJOIO HAOIIOICHUSL.
Hamnpumep, um MoxeT ObITH noJie 1D, Takoe xak /D moxynareas. IBM SPSS Modeler HakiapiBaeT orpaHnieHue:
T10JIe KJIFOUA JTOJDKHO OBITH YMCIIOBBIM.

Ilpumeuanue: 115 Bcex y30B Oracle, kpome nosreit AmantuBHbIN KpuTepuii baiteca Oracle, O-kmactep Oracle n
AnpuopHnsrnii anamm3 Oracle, 3To 1oJte - HeoOs3aTeIbHOE.

ABTOMaTHYeCKasi NOAroToBKa AaHHbIX. (Tosbko nys 11g) BrimrouaeT (Mo yMOJTYAHUIO) MIJIH OTKJIFOYAET PEXUAM
aBTOMATHYECKO# moaroToBku nanHbix Oracle Data Mining. Ecin 3ToT nepexrouatesib BkiroueH, ODM
ABTOMATHYECKH BBINOJIHSET NPeoOpa3oBaHus JaHHBIX, TPeOyeMble yKa3aHHBIM aJrOpUTMOM. JlOMOJTHUTEIHLHY IO
nadopmanyro cMotpure B pazaeie [Houarua Oracle Data Mining.
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AxTuBHOe 00y4enue. [TpemocTaBiseT cmocod paboTwl ¢ OOJIBITMMU HAOOpaMu MOCTpoeHus. [1pu akTUBHOM
00y4YCHHMHU 3TOT AJITOPUTM CO3/1a€T HAYaJIbHYIO MOJICJIb HA OCHOBE HEOOJIBIIION BEIOOPKH MEPe/l MPUMEHEHUEM K
HOJIHOMY 00Y4aroIieMy Ha0Opy JaHHBIX, 4 3aT€M BBIIOJIHSICT MHKPEMEHTHOE OOHOBJICHUE BEIOOPKU U MOJICIIH HA
OCHOBE MMOJIYYCHHBIX Pe3yIbTaToOB. LIMKJI HOBTOpsIeTCs, MOKa HEe OY/IET MOJIyYeHa CXOAMMOCTh MOJICITH Ha
00YYAFOIINX TAHHBIX WK JTOCTUTHYTO MaKCUMAaJIbHO JOMYCTUMOE YHCIIO OMOPHBIX BEKTOPOB.

Oynkuus sapa. Beibepute Jluneiinoe nm ['ayccoBo 160 ocTaBbTe 3HaUeHUE 10 yMouanuio Onpeessiercst
CHCTEMOii, YTOOBI Pa3pelInTh CHCTEME BEIOpaTh HanboJIee MoAXOsIIee IApO. ['aycCoBBI sapa MPUTOTHBI TAKXKE K
U3y4YEHHIO 0OJIeE CIIOKHBIX B3aNMOCBSI3€H, HO B 00IIEM cilyuae TpeOyroT OOJIbIlle BpeMEHH Ha BBIYHICIICHHE.
B03MOXHO, BbI 3aXOTHTE HAYATh C JITHEHHOTO siApa ¥ HOIPOOOBATH MPUMEHHUTD I'ayCCOBO SAPO, TOIBKO €CIIH
JIMHEHHOMY 7Py HE YAACTCS HAUTH TOUHYIO MOATOHKY. C O0JIbIIIel BEPOSITHOCTHIO 3TO MOXKET IPOU3OUTH C
perpeccCuoHHOR MOJIEJIbIO, TJIe 3HaYeHHEe BbIOOpa siapa Bhile. Kpome Toro, umeiite B BUAY, 4TO Mojenu SVM,
IIOCTPOGHHBIE C TayCCOBBIM SIIPOM, Helib3s mpocMoTpeTh B IBM SPSS Modeler. Monesnu, noacTpoeHHbIe ©
JIMHEIHBIM sIIpOoM, MOXHO npocMoTpeTh B IBM SPSS Modeler Tem e cnoco6om, 4To 1 cTaHgapTHbIE
perpeccuOHHbIE MOAEIIN.

MeToa HOpMAaM3aUK. 3a1a€T METO HOPpMAaJIM3aIiH JIJIsI HEIPEPbIBHLIX BXOIHBIX OJIEH 1 MOJIeH Ha3HAYCHMUS.
MosxHo BbIOpaTh Z-onenka, Mun-Makc wum Her. Ecin mepeximouatesib ABToMaTHYecKasi NOAroTOBKA JAHHBIX
BKJIrOUeH, Oracle BBITOTHSAST HOPMAJIM3AMNUIO aBTOMATHYECKU. YUTOOBI BLIOpATh METOI HOPMAJIU3AIMK BPYYHYIO,
BBIKJIFOYMTE 3TOT MEPEKITFOUATENTD.

JdononHutenbHble onuun SVM Oracle

Pa3mep xama sapa. 3amaet pa3mep Kara (B 6aiiTax), KOTOPBIA OyIeT UCIOJIL30BAThCS A1l XPAHCHUS BBIYACICHHBIX
SIIEP BO BPEeMsI OTIepaIid ITOCTpoeHNsl. Kak MOKHO OXHMIaTh, K3IIU OOJIBIIEro pa3Mepa 0OBIYHO IPUBOAT K OoJtee
OBICTPBIM OTIEpalldsIM TOCTPOEHUS. 3HAYEHUE ITO YMOoT4aHuIo - 50 MOaiiT.

Jonyck 1151 CXOAUMOCTH. 3aaeT 3HAYCHHE JOIycKa, JOIyCTUMOE IIepe T IPEKPAIeHHeM TOCTPOSHUS MOICJIH. DTO
3HAYCHME TOJDKHO ObITh Mexay 0 u 1. 3ravenne nmo ymosraanuto - 0,001. C pocToM 3HaueHNU yCKOPSETCS
HOCTPOCHUE MOJIEJIeH, HO HOHMXKAETCS UX TOYHOCTb.

3anaTh cpeJHeKBaApaTHYHOE OTKJIOHEHHe. 3a/1aeT HapaMeTp CPeHEKBAIPATUYHOTO OTKJIOHEHU S, UCIIOJIb3YEeMBlii
rayCcCoOBBIM SIAPOM. DTOT MapaMeTp BJIMSET HA KOMIPOMUCC MEXAY CIOKHOCTBIO MOJIEJIM U BO3MOXKHOCTBIO €€
0000IIIeHNS Ha Ipyrue HaOOPHI TaHHBIX (epeoOyUyeHne U HeqooOyUYeHNe JaHHbIX ). boJiee BbICOKME 3HAYCHUS
CpeIHEKBAPATUIHOTO OTKJIOHEHHSI OJIATONPUATCTBYET He0OOyUeHU 0. [10 yMOITYaHIIO 3TOT mapamMeTp
OIICHUBAETCS IO OOYJATOINM JaHHBIM.

3agats sncuioH. (TobKo AJ15 perpecCHOHHBIX Mojiesieil) 3aaeT 3HaUeHne HHTepBaja JOMyCTUMOR OMMOKY TPH
HOCTPOCHUH MOJIEJIeH, HeUyBCTBUTEIBHBIX K ICUJIOH. JIpyTMMH CIIOBAMU, 3TO 3HAYEHHE IO3BOJISIET OTJINYUTH
HeOOoJIbIIINe (MTHOPUPYEMBIE) OIIMOKN OT OOJIBIINX (HE HTHOPUPYEMBIX) OLINOO0K. DTO 3HAUCHUE TOJDKHO OBITh
Mexay 0 u 1. 3HaveHue 0 YMOJIYAHUIO OLEHUBAETCS IO OOYUYAIOIIUM TaHHBIM.

3aaTh NOKA3aTe/b CIOKHOCTH. 3a1aCT II0KA3aTEIb CIIOKHOCTH, YCTAHABJIMBAFOIII KOMIIPOMUCC MEXTY
MO/JIeIFHON OIUOKO# (MI3MepseMOii Mo 00yJIaFOIUM JaHHBIM) ¥ CJIOKHOCTBEO MOJIEIIH C TeJIbEO H30eKaTh
nepeoOyUYeHNS WM HeTOOOyUYCHNUS JaHHBIX. boJiee BRICOKHE 3HAUCHUS YCTAHABIMBAOT 00BNl mTpad HA OMINOKM,
C TIOBBIIIIEHHBIM PHCKOM NepeoOyUeHN S JaHHBIX; MEHBIINE 3HAUCHUS YCTAHABIMBAIOT HA OIIMOKYM MEHBIIHIA ITpad
¥ MOTYT NIPUBECTH K HETOOOYUCHUTO.

3agaTh HOpMY BBIOPOCOB. 331a€T HYXXHYIO HOpMY BBIOPOCOB B OOYUYaIOIIUX JAHHBIX. JIOMYCTUMO TOJIBKO JJIsI
Mojieneit SVM onnoro kiacca. C napaMeTpoM 3a1aTh oKa3aTe b CJ0KHOCTH HCIOJIb30BATh HEJIb3 L.

BepOﬂTHOCTL NnpeacKa3saHus. Pa3pemaeT BKJIFOYATb B MOJICJIb BEPOATHOCTDb NPABUJIbHOT'O NPCACKA3aHUA I

BO3MOXKHOI'O UCXO/Jda ITOJIA HA3HAYCHUA. YTOObI BKJIFOYUTH 9Ty BO3MOXHOCTD, BbI6€pI/ITe JeiicTBre BblﬁpaTb,
HaXXMHUTE KHOIIKY 33LlaTl>, BbI6€pI/IT€ OJWH U3 BO3MOXHBIX UCXOO0B U HAXKMUTEC KHOIIKY BceraButh.
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Hcnosib30BaTh Hadop npejacka3anust. [ 'enepupyeT TabJMIy BCEX BOZMOXKHBIX Pe3yJIbTATOB IS BCEX BO3MOXKHBIX
UCXOIOB IOJIsl HA3HAYEHMUS.

Onuwumn BecoB SVM Oracle

B Momenu xaccudukanuy Ipy IOMOIIY BECOB MOKHO 3a/1aTh OTHOCHTEJIbHYEO BAXXHOCTD PA3JIMYHBIX BO3MOXKHBIX
3HAYCHUI Ha3HAUYCHUS. DTO MOXET OKa3aThCs IMOJIC3HBIM, HAIPUMED, €CJIM TOUYKH B JAHHBIX OOYYCHUS HE
pacmpe/ieJieHbl peaJIMCTHIECKH [0 KaTeroprusM. Beca MO3BOJISIOT CMECTHTH MOJEITb, YTOOBI MOKHO OBLITIO
CKOMITCHCIPOBATH KATETOPUH, XYK€ MPeICTABJICHHbIC B JaHHBIX. C yBeIMUeHNEM Beca 1 3HAUCHHS HAa3HAUCHHUS
JIOJDKEH BO3PACTATh MPOIECHT NPABIJIHHBIX IPeACKa3aHUil I JaHHON KaTer OpHHL.

3HavYeHUs Beca MOXKHO 3a4aTh TPeMs CIOCO0AMMU:

* Ha ocHoBe 00y4aromux JAHHBIX. DTO ONIHUS IO YMOJTIAHHIO. Beca OCHOBBIBAFOTCS HA OTHOCHTEIILHOMA
BCTPEYAEMOCTH KaTeTOPUil B TAHHBIX OOyICHHUSI.

* PaBnble 1715 Beex KaaccoB. JJ1st Bcex kaTeropuii Beca onpeiessitoTes kak 1/k, ryie k - 4nuciio kaTeropuii
Ha3HAYECHUS.

* Tlomn3oBaTeanckoe. M0OXHO 3a1aTh CBOM COOCTBEHHbBIE Beca. HavaibHbIe 3HAYEHMS JIJIs1 BECOB 3a0aI0TCs
paBHBIMU IJI51 BCeX KaTeropuii. Beca Aj1s1 OTACIbHBIX KATETOPHUl MOKHO CKOPPEKTUPOBATH C YUETOM
[10JIb30BATEILCKUX 3HAYCHU. UTOOBI CKOPPEKTUPOBATH BEC KOHKPETHOM KaTErOpuu, BEIOEPUTE SUCHKY Beca B
TabJMIIe, COOTBETCTBYIOIIEH HY)KHOU KaTerOpuy, yAaJUTe COJIepKaHue TYSHKH U BBEIUTE JKeJIaeMoe 3HaAYCHHE.

Beca s Bcex kateropuit B cyMMe JTOJDKHBI cocTaBisATh 1,0. Ecom mx cymma se paBHa 1,0, BRIBOIUTCS
TIpeIyIpekICHIe C ONIKeH aBTOMATHIECKOW HOpMAaJIN3any 3HaYeHIA. Takas aBToMaTHYeCKasi KOPPEKTHPOBKA
COXpaHseT COOTHOIICHNUS IO KATETOPUSIM OJTHOBPEMEHHO C MPUMEHEHHEM OI DAHHYEHHS 110 Becy. ITy
KOPPEKTUPOBKY MOKHO BBIIIOJIHUTH B JIF00OE BpeMsl, HaxkaB kHONKY Hopmasm3oBaTs. UTOOBI BOCCTAHOBUTH B
TabJuIle paBHbIEC 3HAYEHUS IS BCEX KATErOPHid, HA)KMUTE KHONKY Y PaBHATh.

O606L1eHHble NuHeltHble moaenu Oracle (OJIM)

(Tonbko myst 11g) OOG0OIICHHBIC TMHEHHBIC MOJIEITH OCIA0JISFOT OT PAHUYUBAFOIIINE TOMYIICHIS, HAKJIATbIBACMEIC
JITHEHHBIMH MOJICTIIMH. DTO KacaeTcsl, HAPUMep, TOMYIIECHHIA, YTO Y IepeMeHHOW Ha3HAYCHUS JOJDKHO OBIThH
HOpPMAJIbHOE paclpe/ieieHie U YTO BIMSHUE TPEIUKTOPOB HA IEPEMEHHYIO HA3HAUYEHUS 110 CBOEMY XapaKTepy
JmHeitHo. O0O00IIeHHAS JTMHEHHAS MOAe)Tb YA00HA TSI TpeICKa3aHuit, TAe y Ha3HAYCHHUsI, CKOpee BCETO, OYIeT
pacnpezesieHne, OTIMYAIoIIeecs OT HOPMAJIbHOTO PACIPEeACIICHUs, HATPUMED, TOJIMHOMHUATIFHOE TN
pacnpenenenue [Tyaccona. Takum sxe o6pazom, 0000IIeHHAS JIMHEWHAS] MOJIEJIb MOJIE3HA B CIIydasiX, T
B3aMMOCBSI3b (MJIM CBSI3b) MEX/y IPEIUKTOPAMU U Ha3HAYCHUEM, CKOPEe BCETO, OYJIET OTJINYATELCS OT JIMHEHHOH.

JlonoTHUTEIbHYI0 MHPOPMAIINIO CMOTPUTE B PYKOGOACTEE PA3PAdOTUUKA TpUKAaaHbIX mporpamm Oracle Data
Mining n B paznene llonatus Oracle Data Mining.

Onuuun moaenu OJIM Oracle

Hms moaemn. MoXHO CreHepupOBaTh UM MOJIEJIM aBTOMATHYECKU Ha OCHOBE TTOJIsSI Ha3HaYeHusI Wi moJist ID (;mbo
THIIA MOJIEJIN B CJIyvae, eCIM HUKAKOoe U3 3TUX IOJIeH He 3a4aH0) 00 3a/1aTh MOJI30BATEILCKOE UM,

IToste yaukaabHOCTH. 3a1a€T 1OJIE, UCHIOJIb3yeMOe Il OJHO3HAYHOI HIeHTH(UKAINY KaXJOIO HAOIIOICHUSL.
Hanpumep, um moxeT ObITh noJie 1D, Takoe xak /D moxynareas. IBM SPSS Modeler nakiapiBaeT orpaHnieHue:
0JIe KJIF04a 10JKHO OBITh YHACJIOBBIM.

Ilpumeuanue: 115 Bcex y3i0B Oracle, kpome nosreit AmantuBHbIN kKpuTepuii baiteca Oracle, O-kmactep Oracle n
AnpuopHnsrnii anamm3 Oracle, 3To 1oJie - HeoOs3aTeTLHOE.

ABTOMaTHYecKasi NOAroToBKa AaHHbIX. (Tosbko ny1s 11g) BrimrovaeT (o yMOJTYAHUIO) MM OTKJTFOYAET PEXUAM
aBTOMATHYECKO# moaroToBku manHbix Oracle Data Mining. Ecin 3ToT nepexrouatesib BkiroueH, ODM
ABTOMATHYECKH BBINOJIHSET NIPeoOpa3oBaHus JaHHBIX, TPeOyeMble yKa3aHHBIM ajrOpUTMOM. JlOMOJHUTEILHY IO
nadopmanyro cMotpure B pazaeie [onarua Oracle Data Mining.

I'maBa 4. MozpermpoBanue 6a3 JaHHBIX ¢ ucnosb3oBanueM Oracle Data Mining 37



MeTox HOpMaM3aNHK. 3271a€T METO HOPMAaJIM3aIUH JIJIsI HEMPEPhIBHLIX BXOIHBIX TOJIEH U MOJIei Ha3HAYCHUS.
MoxHo BeIOpaTh Z-onenka, Mun-Makc niu Her. Eciin nepexsrouatesis ABTOMAaTHYECKAS OAr0TOBKA JTAHHBIX
BKJItOUeH, Oracle BBIMTOJIHSIECT HOpMAJIM3alUI0 aBTOMATHYeCKU. UTOOBI BRIOPATh METO HOPMAJIA3AIMK BPYYHYIO,
BBIKJIFOUUTE 3TOT NEPEKIIIOYATEb.

O0padoTKa MPOMYIIEHHBIX 3HAYEHNI. Y Ka3bIBaCT, Kak 00pabaThIBATh MPOIYIIICHHBIC 3HAYCHUSI BO BXOIHBIX JaHHBIX.

* 3aMeHHTDb HA cpe/IHee 3HAYEHHE H MOy 3aMEHSIET MPOMYIEHHbIE 3HAUEHHS YUCTIOBBIX ATPUOYTOB HA CpeHee
3HAYCHUE, & KATErOPUAIbLHBIX ATPUOYTOB - HA MOJY.

* HcnoJib30BaTh TOJIBKO MOJIHbIE 3aNIHCH UTHOPUPYET 3aIUCHU C NPONYUICHHBIMU 3HAYCHUAMMU.

JdononHutenbHbie onuuun OJIM Oracle

Hcnoabs3oBaTs Beca CTPOK. Bxurouute sToT NEPEKIOYATEIIb, YTOOBI AKTUBUPOBATH COCEJIHUI BBINAAFOITUN CIIMCOK,
B KOTOPOM MOXHO BbI6paTL CTOJ'I6€H, conepmamm‘/’l KOS(b(l)I/IL(I/ICHT B3BCIIMBAaHUA OJId CTPOK.

COXpaHI/ITb AHATrHOCTHKY CTPOK B Taﬁ.ﬂl/llle. Bxumrounte aToT NEPCKIIFOYATCIIb, YTOOBI AKTUBHUPOBATH COCCIHEE
TEKCTOBOC IOJIC, I'I€ MOXHO BBCCTHU UM TaOIAIBI JJI1 BKJIFOUCHH A B HEC JUATHOCTUKH Ha YPOBHE CTPOK.

YpoBens jgoBepusi kodppuuenta. Ctenenb noctoBepHocTH (o1 0,0 10 1,0) HaXOXKAeHHS 3HAYCHHUSI, TPEICKA3aHHOTO
JUTSL HA3HAYEHMsI, B JIOBEPUTEJILHOM HHTEPBAJIC, BBIYUCICHHOM MO/IEJIbIO. [l0BEpHUTEIIbLHBIC IPE/IesIbl BO3BPAIAIOTCS
CO CTATUCTUKOM K03 PHIIeHTa.

OnopHas kaTeropus A, HazHavennsi. Boioepute Ionb3oBaTenbekoe, 4ToObI BHIOPATH AJIs1 110JI1 HA3HAYCHUS
3HA4YeHHUEe, KOTOpOe OYJIeT MCIOJIb30BATHCS B KAUYECTBE ONMOPHON KATErOPUH, UJIM OCTABbTE 3HAUCHHUE T YMOJTYAHUIO
ABTO.

I'peGueBast perpeccusi. I'peOGHEBast perpeccus - 5TO METOM, YCTPAHSIOLINI CHTYaLIO, TJe CJIMIIKOM BBICOKA CTEHCHb
KOppeJIsIUK B IePeMEHHBIX. BB MoXeTe, IPUMEHUB ONIHIO ABTO, PA3PELINTh AJITOPUTMY YIPaBIATh
UCIOJIb30BAHUEM 3TOT0 METO/a, JIMO0 yIPABJISATH UM BPYUHYIO TOCpeIcTBOM onnuit OTkiounth 1 Briarounts. Eciin
BbI BEIOpAJIM BKJTIOUEHHE IPEOHEBOI PErpeccHu BPYUHYIO, MOXHO MEPEONPEIeIUTh CHCTEMHOE 3HAUCHUE 1O
YMOJTYQAHHIO JUJIsl TapaMeTpa rpebHeBoil perpeccuu (ridge), BBe/Isl 3HAUCHUE B CMEKHOM I10JI€.

CrenepupoBath KP/I 1151 rpeGHeBoii perpeccun. BxirounTe 9TOT nepekroyaTesib, €CJid XOTUTE TeHEPUPOBATH
cratuctuky Koaddunuent pazdyxanus perpeccun (KPJl) mpu rcnoss3oBaHmy 1151 IHHEWHOM perpeccun mapamMeTpa
ridge.

BeposiTHoCTh nipeicka3anns. PasperaeT BKJIIOYATh B MOJIEJIb BEPOSTHOCTD IPABUIILHOTO MPEICKAZAHUS JIJIS
BO3MOXHOTO UCXO/1a OJI Ha3HAUeHU . UTOOBI BKJIFOUNTH 3TY BO3MOXHOCTD, BbIOepHTe AeiicTBue BpiOpaTh,
HaXMHTE KHOIKY 3a/1aTh, BLIOEPUTE OJIMH U3 BO3MOXKHBIX UCXO/I0B U HAXXMUTE KHONKY BeTaBuTh.

Hcnonb3oBath HA0OP npeacka3anus. [ eHepupyeT TaOJUIy BCEX BOZMOXKHBIX PE3YJIbTATOB JIJIsl BCEX BO3MOYKHBIX
HCXOJIOB MOJISl HAa3HAYEHUSI.

Onuuun BecosB OJIM Oracle

B Momenm xaccudukanuy Ipy ITOMOIIN BECOB MOKHO 3a/1aTh OTHOCHTEILHYIO BAXXHOCTDh PA3IMIHBIX BO3MOXKHBIX
3HAYCHUI HA3HAYCHUS. DTO MOXKET 0Ka3aThCs IMOJIE3HBIM, HAIIPAMED, €CJIM TOYKH B JAHHBIX OOyYCHHUS HE
pacipenesieHbl peaTMCTUUECKH IO KaTeropusM. Beca mo3BOJISIIOT CMECTUTH MOJIEJIb, YTOOBI MOKHO OBLIO
CKOMIICHCUPOBATH KATCTOPUH, XYXKC NPEACTABJICHHBIC B JAHHBIX. C YBCJIMYCHUEM BECa IJId 3HAUYCHUA HA3SHAYCHUSA
JIOJDKEH BO3PACTATh MPOIEHT MPABUJIbHBIX MIPEICKA3AHUM /IS TAHHON KaTeropuu.

3HaveHNs Beca MOXKHO 3aaTb TpeMs criocobamu:

* Ha ocHoBe 00y4aOIIMX JAHHBIX. DTO OMIHS 0 YMOJTYAHHIO. Beca OCHOBBIBAIOTCS HA OTHOCHTEIIHHOM
BCTPEYAEMOCTHU KATErOPUil B JAHHBIX OOYUYEHHUS.

* PaBuble U151 Bcex KJaccoB. JJ1s Bcex KaTeropuii Beca onpeIesIsitoTes Kak 1/k, rnie k - 4nciio xaTeropuii
HAa3HAYCHUSI.
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e TIloab3oBarenbckoe. MOKHO 3a1aTh CBOU cOOCTBEHHBIE Beca. HavyasIbHbIE 3HAUEHUS [1J1s1 BECOB 3a1AF0TCS
PpaBHBIMU JJIS1 BCEX KaTeropuil. Beca a1t OTAEJIbHBIX KATErOPUI MOXHO CKOPPEKTUPOBATH C YUETOM
MI0JIb30BATEIbCKUX 3HAUeHUH. UTOOB! CKOPPEKTUPOBAThH BEC KOHKPETHOI KaTeropuu, BEIOEpUTE SUelKy Beca B
TabJuIle, COOTBETCTBYIOIIEH HY>)KHOU KaTeropuu, yaaauTe coAepkaHue SUeiiki 1 BBEAUTE KeJlaeMoe 3HAUCHUE.

Beca uts Bcex kaTeropuii B cymme JOJKHBI cocTaBiisiTh 1,0. Ecim ux cymma He passa 1,0, BBIBoAUTCS
TIpeIyIpeskIeHIe C ONIUeH aBTOMATHICCKOW HOpMaJIM3anny 3HaYeHiA. Takas aBToMaTHYecKasi KOpPEKTHPOBKA
COXpaHseT COOTHOIICHHUS IO KATETOPUSIM OJTHOBPEMEHHO C IPUMEHEHUEM OT pAaHMYCHUS 110 BeCy. ITY
KOPPEKTHPOBKY MOKHO BBIIIOJIHUTH B JIF0OOE BpeMst, HaxkaB KHONKY Hopmasm3oBaTs. UTOOBI BOCCTAHOBHUTH B
TabmIe paBHbIC 3HAYCHUS JJIS BCEX KATErOpHil, HAXXMHUTE KHONKY Y PABHATD.

Iepeso pelwueHuinn Oracle

Oracle Data Mining npeqiaraeT KJacCHYECKYEO BO3MOXHOCTh JlepeBo pellieHui Ha OCHOBE OOIICTIPUHSITOTO
arroputMa JlepeBo kiaccudukanmu u perpeccun. Mopess depeso perieruit ODM coepKUT MOJIHYIO
HHPOPMAIUIO O KAXKIIOM Yy3JIe, BKIIFoYas JOBEPUTEIBHYIO BEPOSITHOCTD, MIOIACPKKY U KpUTepuid pazoueHus. [
KaXIOTO y3J1a MOET BBIBOJIUTHCS MOJHOE IIPABIIIO, a TAKXKE IIPEAOCTABIICTCS aTPUOYT MACHTUPHUKATOPA OOBEKTA,
IO/IITKAIINH UCIIOJIE30BAHNUIO B KAUECTBE aTPHOYTA P MPUMEHESHHN MOJIENIN K HAOJIFOACHUTO C MIPOITYIIICHHBIMHI
3HAUYCHUSIMU.

JlepeBbsi peIIeH il HITMPOKO MCIOJIb3YIOTCS M3-3a UX IIOBCEMECTHOM MPUMEHUMOCTH, JISTKOCTU PUMEHEHUS 1
OPOCTOTHI MOHUMAHMUS. [{epeBbsi pelieHuii TIATEILHO IPOBEPSIOT KaXIblil MOTCHIIUAIBHBIA BXOAHOU aTPUOYT,
BBITIOJTHSIIOIIMIN MTOUCK JIy4IIIero “pazaenutesiss’ (TO eCTh TOYKU OTceueHus: aTpudyra, Hanpumep: AGE > 55),
KOTOPBIN pa30UBaET 3alUCH JAHHBIX HUCXOISIIETO MOTOKA HA HECKOJIBKO OTHOPOIHBIX COBOKYIHOCTEH. [Tocie
KaxIoro pemieHus pazouerns ODM noBTopsieT mpolecc, BEAYIIHA K POCTY BCETO JIEPeBa U CO3aHUEO KOHEUHBIX
“JIUCTHEB”, MPEACTABJISIONINX CXOKUE COBOKYITHOCTH 3aMKCel, MO3UIMIA WK Jitoieit. Haunuast ¢ KopHeBOTO y3J1a
(Hampumep, y3J1a o0IIeil COBOKYIMHOCTH), IEPEBhsI PEIICHUI 00ECeUnBAIOT Y1000YNTAEMbIE TPABIUIIA ONIEPATOPOB
tuma IF A, then B. DTu mpaBuia epeBbeB pelieHnit 00eCeYnBaAIOT TAKKe MOIICPKKY U MPETOCTABIISIOT
JIOBEPHUTEIILHYIO BEPOSITHOCTD JIJIsl KXK/I0TO y3J1a JiepeBa.

AnanTuBHBIE 6aifeCOBCKHE CETH MOTYT TakXe IPeJOCTaBUTh KOPOTKHE MPOCTHIE TpaBUIa, MOJIE3HbIE IPH 3aJaHUN
OMUCAHMM JJI5 KaX10r0 NPeACKa3aHus, HO JePEeBbs PEeIICHU NPeTOCTABIISIOT OJHOBPEMEHHO MOJIHbIE TpaBUia
Oracle Data Mining ji1s1 kaxoro peueHust pazouenusi. Kpome Toro, 1epeBbsi pellieHUil OJIE3HbI JIs1 pa3paboTKh
0/IpOOHBIX NpoduIieii HanboJiee BHITOAHBIX 3aKA34MKOB, IIJIATEKECIIOCOOHBIX AIIMEHTOB, (PaKTOPOB, CBSI3AHHBIX C
MOIIIEHHNYECTBOM, U TaK JaJIee.

Onuun moaenu aepesa peLueHUN

HNms moaemn. MoXHO CreHepupOBaTh UM MOJIEJIM aBTOMAaTHUYECKU Ha OCHOBE TOJIsI Ha3HaYeHusI uim 1oJist ID (;mbo
THIIA MOJIEJIU B CJIyvae, eCIM HUKaKoe U3 3TUX IOJIeH He 3aaH0) 100 3a/1aTh MOJIb30BATEILCKOE UMSI.

IToste yaukaabHOCTH. 3a1a€T MOJIE, UCIOJIb3YeMOe I OJHO3HAYHOI HIeHTH()UKAINY KaXJOIO HAOIIOICHUSL.
Hanpumep, um moxeT ObITh noJie 1D, Takoe xak /D noxynareas. IBM SPSS Modeler naxiaipiBaeT orpaHnueHue:
oJIe KJIF04a JI0JKHO OBITh YHACIIOBBIM.

Ilpumeuanue: 115 Bcex y3y0B Oracle, kpome nosreit AmantuBHbIN kKpuTepuii baiteca Oracle, O-kmactep Oracle n
AnpuopHnsrnii anamm3 Oracle, 9To 1oJie - HeoOs3aTeILHOE.

ABTOMaTHYecKasi NOAroToBKa AaHHbIX. (Tosbko nya 11g) BrirovaeT (Mo yMOJTYAHUIO) MM OTKJIFOYAET PEXUAM
aBTOMAaTHYeCKo# moaroToBku nanubix Oracle Data Mining. Ecin 3ToT nepexirouaTesib BkiroueH, ODM
ABTOMATHYECKH BBINOJIHSET NPeoOpa3oBaHus JaHHBIX, TPeOyeMble yKa3aHHBIM ajIrOpUTMOM. JlOMOJHUTEILHYIO
nadopmanyro cMotpure B pazaeie [Houarua Oracle Data Mining.

MeTana HEO/THOPO/IHOCTH. YI(EBLIBEIGT, Kakol moxkasaTeJb 6y,£[eT HCIOJIb30BATHCA IJI ITOXUCKA JIYUYIIETI O
KOHTPOJIbHOI'O BOIIpOCa IJIsA pa36I/I€HI/I$[ JAaHHBIX Ha KaXXIO0M Y3JIC. Hy‘{IJ.II/IFI pa3acJIMTCIIb 1 3HAYCHUEC p2136I/IGHI/Iﬂ
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MIPUBOSIT K MAKCUMAJILHOMY MOBBIIICHUIO OJHOPOJHOCTH 3HAYCHUI HA3HAYCHHUSI [JIsl OOBEKTOB Ha y3JIe.
OHOPOTHOCTD U3MEPSETCSI COOTBETCTBEHHO MOKa3aTeso. [1oaepKuBaroTCs Moka3aTesu gini u entropy.

Oonuun JKCNnepTa Nno AepeBbAM pELIJEHVIﬁ

MaxkcumaJibHasi riIyouna. 3a/1aeT MakCUMaJIbHYIO TJIyOUHY OCTPOCHUS MOJICJIN JIepeBa.
MuHHMAIbLHBII MPOIEHT 3anucel B y3Je. 3a/1aeT MPONeHT MIHAMAJILHOT'O YUCJIa 3aMUCei I OJHOTO y3JIa.

MuHuMAILHBII TPONEHT 3anucei 1J1s1 pa3ouenns. 3a1aeT MUHUMAJILHYIO JTOJTEO 3aIucell Ha POAUTEIHCKOM y3JIe B
HPOIEHTAaX OT OOIIEro Yucia 3amuceil, UCIOJIb3YeMbIX It 00y4eHus Mojesin. Ecii uuciio 3amnuceit COOTBETCTBYET
MCHBIIEMY MPONLCHTY, HUKAKUX MMONBITOK paS6HCHI/IH HE NPpEATTPUHUMACTCA.

MunumaJjbHOe YHCJI0 3amuceil B y3J1e. 3a/1a6T MUHUMAJIbHOE YKCJIO BO3BPAILIAEMBIX 3aIUCEH.

MunnmanabHoe YHCJI0 3anncei )i pa36neﬂnﬂ. 3a)1aeT MHUHHUMAaJIbHOE YUCJIO 3aIuceil Ha POOUTECIIBCKOM Y3lJIC,
BBIPAXKCHHOC 3HAYCHUEM. Ecmm uncno 3ammcei COOTBETCTBYET MCHBIICMY 3HAYCHUIO, HUKAKUX ITOIBITOK p3_36I/IeHI/I$I
HC IpCANPUHUMACTCH.

W pentuduxarop npaBuiia. DTa OMINS, €CJIM OHA BKJIIFOYSHA, BKJTIOYAET B MOJIEJIb CTPOKY /IS MICHTU(DUKAIINY y3J1a B
JiepeBe, Ha KOTOPOM TPOU3BOIUTCS] KOHKPETHOE pa3OueHue.

BepOﬂTHOCTL NnpeaCKa3aHus. Pa3pemaeT BKJIFOYAaTb B MOACJIb BEPOATHOCTD NPABUJILHOI'O NPEACKA3aHUA OIS
BO3MOXKHOI'O UCXOoJda I10JIsd HA3HAYCHUA. YT00OBI BKIIIOYUTH OTY BO3MOXHOCTD, BI)I6epI/IT€ neiicTBue Bl)lﬁpaTb,
HaXXMHUTE KHOIIKY 33[[3Tl>, BI:I6€pI/ITC OJWH U3 BO3MOXHBIX UCXOO0B U HAXKMUTEC KHOIIKY BcraButn.

Hcnoan3o0BaTh HAGOp Npecka3anus. [ eHepupyeT TaOIMIly BCEX BO3SMOXHBIX PE3YJIbTATOB [T BCEX BO3MOXKHBIX
MCXOJIOB TIOJII HA3HAYCHUS.

O-knactep Oracle

Aunroputm O-kiactep Oracle BBISIBIISIET €CTECTBEHHbBIE I'PYIIIMPOBKY B COBOKYITHOCTH JaHHBIX. Kiactepusaums ¢
OPTOroHAJILHBIM pa3zfesieHueM (O-Kj1acTep) - 3T0 COOCTBEHHBIH alropuT™m kiactepusanuu Oracle, cozparomuit
UEePaPXUIECKYIO MOJIEJIb KJIACTEpU3alMU Ha OCHOBE CETKM; TO €CTh CO3Jal0IuUil B IPOCTPAHCTBE BXOIHBIX
aTpuOyTOB pa3/iesibl, NapajulesbHbIe OCSM (OPTOrOHAJIbHBIE). DTOT aJITOPUTM paboTaeT pekypcuBHO. [TosyuenHas
Hepapxuieckast CTpyKTypa NMpeCcTaBIIsieT HEPEryJIIpHYIO CeTKY, MO3aNYHO Pa30MBAOIIYIO TPOCTPAHCTBO
aTprOyTOB HA KJIACTEPHI.

Anroputm O-kjactep oOpabaThIBaeT Kak YACIOBBIE, TAK M KaTeropuaibHbie aTpuOyThl, a ODM aBTOMaTHYEeCKH
BBIOMpAET Jyuine onpeseseHus kiacrepo. ODM npegoctasiisieT moApoOHYI0 HHPOPMAIUIO O KJIacTepax,
IpaBuUia KJIaCTEPOB, 3HAUCHUS ICHTPOUIOB KJIACTEPOB U MOXKET UCIOJIb30BATHCS [IJIs1 OIICHKU COBOKYITHOCTH 110
MPUHAIJISKHOCTH K KJIACTEPaM.

Onuun moaenu O-knactep

Nmsa MO/I€JIH. MoxHO CIrCHEpUPOBATH UM MOJCIJIM ABTOMATUYCCKH HAa OCHOBE IIOJISI HA3HAYCHU A UJIA I10JI ID (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJie He 3a11aHo) 0o 3a1aThb MMOJIb30BATCJIBCKOC UMHA.

IMose yHukaJbHOCTH. 331a€T TOJIE, HCIIOIB3YEMOE VISl OJTHO3HAYHON UACHTU(PUKAIINN KAXKIOTO HAOJIFOICHHMSI.
Hamnpumep, um MoxeT ObITh noJie 1D, Takoe kak /D moxynareas. IBM SPSS Modeler HakiaipiBaeT orpaHndeHue:

I10JIC KJIFOYa JOJIKHO OBITH YHCJIOBBLIM.

IIpumeuanue: 115 Bcex y3i0B Oracle, kpome nosieit A nantuBHbI kpuTepuii baiteca Oracle, O-kmactep Oracle n
AnpuopHnsrii anam3 Oracle, 3To moJie - HeoOs3aTeIbHOE.

ABTOMaTHYeCKasi NOAroToBKa AaHHbIX. (Tosbko nys 11g) BrirovaeT (o yMOJTYAHUIO) WA OTKITFOYACT PEXAM
ABTOMATHYECKO# moaroToBku maHHbIX Oracle Data Mining. Ecim aToT nepexirouaTens Birouer, ODM
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ABTOMATHYECKH BBIIOJIHSCT MIPeoOpa30BaHMs TaHHBIX, TpeOyeMble YKa3aHHBIM aJIrOPATMOM. JlOTIOJTHATEIILHYIO
uHdopmarmio cmoTpute B pasueie IHonarus Oracle Data Mining.

MakcumaJjibHOe YUCTI0 KJIaCTEpoB. 3a/1aeT MaKCUMaJIbHOE YUCIIO TCHEPUPYEMBIX KJIACTCPOB.

HononHutenbHble onuun O-KnacTtepa

MaxkcnMagbHblii 0ydep. 3amaeT MakCUMaJIbHBIN pa3mep Oydepa.

YyBCTBHTEABHOCTD. 3a1a€T J0JIFO, OTPEACIISIONIYEO IMKOBYO INIOTHOCTH, KOTOpast TpedyeTcs A1 OTIeJICHUS
HOBOTO KJIACTepa. JTa JI0JIS CBSI3aHa C rJI00aIbHOMN MIIOTHOCTHIO PABHOMEPHOTO paclpe/ieIeHusI.

K-cpeaHue Oracle

Auroputm K-cpennue Oracle BBISBIISIET €CTECTBEHHBIE TPYIMIIUPOBKU B COBOKYIHOCTH JaHHBIX. AJITOPUTM
k-cpemanx Oracle - 3T0 aJrOpUTM KJIACTEpHU3AIMH HA OCHOBE PACCTOSIHUN, pa3AeIIArOIINi JaHHbIC Ha 3apaHee
3aJaHHOE YKCJIO KJIACTEPOB (IPU HAJIMYUH JOCTATOYHOT'O KOJIMYECTBA HECXOKUX HAOJIFOACHUIT). AJITOPATMBI HA
OCHOBE PacCTOSTHHIA OMMMPAIOTCS HA METPUKY ((PYHKIHEIO) pACCTOSHHUS JIJIS OJTYUYCHHSI MEPBI OO0 MEX Ty
TOYKAMH JaHHBIX. TOYKYM TAaHHBIX HA3HAYAIOTCS B OJIMKAWIIIIL KJTacTep B COOTBETCTBHH C UCTIOJIH3YEMOW MeTPUKOIt
paccrosans. ODM mpenocTaBisieT pacInpeHHyo Bepcuro k-cpennux.

Asroput™m K-cpeIHUX NMOJIJIEpKUBACT UEPAPXUUECKUE KIIACTEPbI, 00pabaThIBAET YUCIIOBBIE U KATErOpUAJIbHbIC
aTpuOYTHI U BKJIIOYAET COBOKYIHOCTH B YHCJIO KJIACTEPOB, 3aJaHHOE Mojb3oBaTesseM. ODM npenocTtasiseT
0IpOOHYI0 MH(POPMAIINIO O KJIACTepax, MpaBUJIa KJIACTEPOB, 3HAUCHUS IEHTPOH/IOB KJIACTEPOB M MOXET
UCIMOJIb30BAThCS AJIsI OEHKU COBOKYIHOCTH IO HIPUHAJJIEKHOCTHU K KJIacTepaM.

Onuuu moaenu k-cpeaHunx

Nms MO/I€/IH. MoxHO CICHEPpUPOBATDH UM MOJCIIM ABTOMATUYCCKH HAa OCHOBE ITIOJISI HA3HAYCHU A UJIA I1OJI 1D (J'II/I6O
THUIIA MOJICJIN B CJIyvae, €CJIM HUKAKO€ U3 3TUX MoJiek He 3az[aHo) B34(8]0) 3a4aTh IMOJIb30BATCIIbCKOC UM,

IMone yHukaabHOCTH. 3a1a€T MOJIE, UCIIOJIB3YEMOE JIJISl OJTHO3HAYHON UACHTH(PUKAIUT KAXKIOTO HAOJIIOIeHHUSI.
Hamnpumep, um moxeT ObITh noJie 1D, Takoe xak /D moxynareas. IBM SPSS Modeler HakiiaipiBaeT orpaHnueHue:
0JIe KJIFOYa JI0JKHO OBITh YHACIIOBBIM.

Ilpumeuanue: 115 Bcex y3i0B Oracle, kpome nosreit A mantuBHbINA kputepuii baiteca Oracle, O-kimactep Oracle n
Anpuopnsiii anam3 Oracle, 3To moJie - HeoOs3aTeIbHOE.

ABTOMaTHYecKasi NOAroToBka AaHHbIX. (Tombko nys 11g) BrirouaeT (Mo yMOJTYAHUIO) MM OTKJTFOYAET PEXAM
aBTOMAaTHYeCKO# nmoaroroBku aanHbix Oracle Data Mining. Ecii aToT nepexiirouatesis Bkirouen, ODM
ABTOMATHUYECKH BBIIOJIHSACT MPeoOpa3oBaHMs JaHHBIX, TpeOyeMble YKa3aHHBIM aJIrOPUTMOM. JlONOJTHUTEIbHYIO
undopmanuro cmotpute B pasuene [lonsatus Oracle Data Mining.

Yucs10 KIacTepoB. 3a71aeT YUCIIO TEHEPUPYEMBIX KJIACTEPOB.

OyHKIMSA paccTosiHus. Y Ka3bIBaeT, Kakas (YHKIMS PACCTOSHUS OYET UCIOIb30BAThLCS IS KJIACTepU3aIlil
MetoaoM K-cpeaHux.

Kpurepuii pazonennsi. Yxa3bIBaeT, KaKOH KpUTEpHil pa3oueHus OyAeT UCIOIb30BATHCS IS KJIACTEPU3AITUH
meTtosioMm K-cpennux.

Mertoa HopMa/m3amud. 3a1aeT METOL HOPMAJIM3AIUK JJIs1 HEMPEPHIBHBIX BXOAHBIX MOJIEH U MOJIel Ha3HAUYCHMUS.
MoxHo BbIOpaTh Z-onenka, Mun-Maxce nm Her.
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JononHutenbHble onuun k-Cpe.ﬂHMX

Urepanmu. 3aaet 4uciio uTepanuii 1ist ajropurma k-cpennux.
Jlonmyck 1715t cX0uMOCTH. 3a1aeT AOMYCK ISl CXOJAMMOCTH JJIsI aJlropuT™Ma k-cpeTHux.

Uncs10 MHTEPBAJIOB. 3aaCT YKCIIO HHTEPBAJIOB HA THCTOTpaMMe aTpuOyTOB, TeHepupyeMoii k-cpeqammu. [paHuibr
MHTEPBAJIOB JJIS KAXIOTO aTPUOyTa BEIYACIISIOTCS TJI00aIbHBIM 00pa3oM 110 BceMy 00yJarolemMy Habopy JTaHHBIX.
Merton pa3esieHrs Ha HHTEPBAJIbI - PABHOIIAPOTHHIN. Y BCeX aTpHOYTOB - OJTHO M TO K€ YICIIO HHTEPBAJIOB, 3a
WCKJIFOUYCHNEM aTPUOYTOB C OTHAM 3HAYCHIEM, Y KOTOPBIX BCETO OJINH MHTEPBAJL.

Poct 6J10k0B. 3amaeT GpakTop pocTa A NAMSTH, BBIICICHHON O XpaHEHNE JaHHBIX KJIacTepa.

MuHAMAIbHBII NPOLEHT MOIIeP:KKH aTPHOYTOB. 3aJaeT 10JI0 3HaUeHUl aTpuOyTOB, KOTOPBIE TOJIKHBI ObITh
HEMyCThIMU, YTOOBI aTpUOYT ObLI BKJIIOUEH B ONMCAHUE IPAaBUJI A1 KaXK 10T 0 KJjlacTepa. 3alaHue JJisl 3TOro
rapamMeTpa CIUIIKOM OOJIBIIOrO 3HAYCHHUS B IAHHBIX C IIPOIYIIIEHHBIMHI 3HAYECHISIMI MOXET IIPUBECTH K OYEHb
KOPOTKHM WJIM JTaXKe IyCThIM MTPABHIIAM.

dakTopusaumna HeoTpuuaTenbHbix maTpul (Nonnegative Matrix
Factorization, NMF) Oracle

daxTopuzanus HeoTpunareabHbIX MaTpull (NMF) nostezna iist cBeiennst 60JbI10ro Habopa JaHHBIX K
penpe3eHTaTUBHBIM aTpuOyTaMm. [1o cBoemy xapakTepy 1o00HbIH aHam3y riaBHbIX komnoHenTos (PCA), Ho
CIocoOHBIN 00pabaThiBaTh OOJIBIIINE 00BEMBI ATPUOYTOB U B MOJCIIH aJIMTUBHOTO nipecTtaBieHusi, MNF - aTo
MOIIHBIN, COBPEMEHHBII aJIrOPUTM HCCIICOBAHNS JAHHBIX, IPUTOIHBINA ISl CAMBIX Pa3HOOOPa3HBIX BAPHAHTOB
UCIIOJIb30BAHUSI.

NMF M0XHO HCHOJIB30BATh ISl OOpaIeHus: 00JIbIINX 00bEMOB JaHHBIX (TAKUX KaK TEKCTOBBIC) B MEHBIIINE, OOJIee
pa3pekeHHbIe MPEICTABIICHHS], COKPAIIAIOIINE Pa3MEPHOCTh TAaHHBIX (OJHA U Ta ke HHPOPMAIHS MOXKET OBbIThH
IpeJICTaBJIeHa ¢ IPUMEHEHUEM ropa3a0 MEHBIIEro Ynucia nepeMeHHbIX). BeiBoa monesneit NMF mosxHO
MPOAHAIU3UPOBATH MPU HOMOIIU KOHTPOJIUPYEMBIX METOA0B 00yUeHUs], TAKUX Kak SVM, UM HEKOHTPOJUPYEMBIX
METO/IOB U3y4EHMUSs, HATPUMEP, METOI0B KyiacTepHoro anaymsa. Oracle Data Mining ucrnosib3yeT aaroputmbl NMF u
SVM 1151 miccitefoBaHusi HECTPYKTYPUPOBAHHBIX TEKCTOBBIX JaHHBIX.

Onuun moaenu NMF

Nms moaemn. MoXHO CreHepHpOBaTh UM MOJIEJIM aBTOMAaTHYECKU Ha OCHOBE TIOJIsI Ha3HaueHus mim moJist ID (;mbo
THIA MOJEJH B CJIyYae, eCJIM HUKAKOe U3 ITUX MOJIeH He 3a/1aH0) MO0 3aaTh MOJIb30BATEIECKOE M.

IMose ynukaabHOCTH. 334a€T MOJIE, UCIOJIb3YEMOE ISl OJTHO3HAYHON UACHTU(PUKALUU KAXKIOTO HAOJIIOIeHHU L.
Hamnpumep, um MoxeT ObITh noJie 1D, Takoe xak /D noxynareas. IBM SPSS Modeler HakiaipiBaeT orpaHnieHue:
oJIe KJIto4a J0JKHO ObITh YHACIOBBIM.

Ilpumeuanue: 115 Bcex y3i0B Oracle, kpome nosreit AnantuBHbI kKpuTepuii baiteca Oracle, O-kmactep Oracle n
AnpuopHnsrlii anam3 Oracle, 3To 1oJie - HeoOs3aTeIbHOE.

ABTOMAaTHYeCKasi NOAroToBKa AaHHbIX. (Tombko ai1s 11g) BrimrouaeT (o yMOJTYAHUIO) UITH OTKJTFOUAET PEKIM
aABTOMATHYECKO# nmoarotroBku aanHbix Oracle Data Mining. Ecin aToT nepexinrouatesis Bxirouern, ODM
ABTOMATHYECKH BBIIOJIHSACT NpeoOpa3oBaHus JaHHBIX, TpeOyeMble YKa3aHHBIM aJITOPUTMOM. JlOTOJTHUTEIIbHYIO
nHdopmanuro cMotpute B pasnene [lonsatus Oracle Data Mining.

MeToa HopMaJm3anuu. 3a7aeT METOI HOPMAaJIM3alluU JIJIsl HeTPEPBIBHBIX BXOJIHBIX MOJICH U MOJICH Ha3HAYCHMUSI.
MosxHo BbIOpaTh Z-onenka, Mun-Makc o Her. Ecin epeximouatesib ABToMaTHdecKasi NOAroTOBKA JAHHBIX
BKJIFOUeH, Oracle BBITOJTHSAST HOPMAaJIM3ANUIO aBTOMATHYECKU. YTOOBI BLIOpATh METO/I HOPMAJIU3AIMK BPYIHYIO,
BBIKJIFOYHMTE 3TOT MEPEKITFOYATEITh.
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JdononHutenbHble onuun NMF

3anaiiTe YnCJI0 BO3MOKHOCTEN. 3a1aeT YMCJIO BO3MOXKHOCTEM, [TO1JIEXAIINX U3BJICUCHHIO.

CTapToBoe YHCJ/I0 reHepaTopa NCeBI0CaAyYaANHbIX Yucesl. 3a/1aeT HaYyaJIbHOE 3HaUYeHNe TeHepaTOpa MCeBAOCTyYaiHbIX
yucest 11t anroputma NMF.

Uucsio urepanmii. 3aaet yucio urepanuii ajs aaropurma NMF.
Jlonyck JJ151 CXOMMOCTH. 3a71a€T JTOMYCK JJ1s1 cXoauMocTu ajroputma NMF.

IToxa3zaTs Bce BO3MOKHOCTH. BoiBoauT ID BO3MOXHOCTU U JOBEPUTEJIbHYIO BEPOSTHOCTD AJIS1 BCEX BO3ZMOXHOCTEN
(BMeCTO BBIBOJIA 3THX 3HAYCHUH TOJIBKO JJIS JIy4IlIell BOZMOXKHOCTH).

AnpuopHbin aHanus Oracle

AJITOPUTM alpUOPHLIX 3HAYEHHI BLIIOJIHSIET OOHAPYKEHHE IIPABIII CBSI3bIBAHMS B JaHHBIX. Hanpumep: "ecim
MOKYIATE/ b IPHOOPETET OPUTBY U CPEJACTBO MOCIIE OPUThSI, TO OH KYIUT KPEM [1JIs1 OPUTHS C JOBEPUTEIILHOMI
BeposATHOCTBIO 80%". DTy mpoOJieMy MCCiIeIOBaHNS CBA3BIBAHUS MOKHO Pa3JIOKUATh HA JIBE COCTABJISIOIINE
OANPOOIIEMBI:

e HaiiTu Bce coueTaHus TOBapoB (Ha3bIBaCMI>IC JaCTO BCTPCUHAOIIUMHUCHA Ha60paMI/I TOBapOB), Io4ACPIKKa
KOTOPBIX BBIIIC MMHUMAJIbHOM.

e CreHepupoBaTh HY>XKHbIE IPABUJIA MPU TTOMOIIHM YACTO BCTPEUAIOIIUXCS HAOOPOB TOBapoB. M 1es B TOM, 4TO €CJIH,
Hampumep, yacto Berpedarorcss ABC u BC, npasuito "A noapaszymeBaet BC" coxpaHsieTcs, ecjii OTHOILIEHUE
support (ABC) k support (BC) Gymer He MeHbIIE MUHUMAJILHOM OBEPUTENILHOM BeposTHOCTU. MMeiiTe B BuUy,
YTO Y 9TOTO IpaBUJia MUHMMAaJIbHAs NOAAEPKKA, NOCKOJIbKY yacTo BcTpeyaeTcss ABCD. CesazbiBanne ODM
MO/IIEP’KUBACT TOJIBKO MpaBuiia ogHOTO KoHcekBeHTa (ABC moapasymenaet D).

Uncito 4acTo BCTpEYaroIMXcs HAOOPOB TOBAPOB PETYIMPYETCS MapaMeTpaMi MEHUMAIbHON MogAep XK. Yncio
JaCTO TEHEPUPYEMBIX ITPABUJI PETYINPYETCS YUCIOM YACTO BCTPEUAIOIINXCS HAOOPOB TOBAPOB U TAPAMETPOM
JIOBEPUTEJIbHON BeposTHOCTHU. Ecim 1711 mapameTpa T0BEPUTEIBHOM BEPOSITHOCTH 3a1aTh CJIUIIKOM OOJIBIITIOE
3HAYCHME, B MOJIEJIM CBSA3BIBAHUS MOTYT OKa3aThCs YACTO BCTpevaroluecs Habopbl TOBaApOB, HO HE OyIeT NPaBUIL

B ODM p1s1 anroputma anpuopHBIX 3HaYSHUI UCTIOJIb3yeTces peasm3anus Ha ocHoBe SQL. Illaru renepupoBanus
KaHJAUIATOB U BBIYUCIICHUS NOAACPKKU peaM3yroTcs npu nomouu 3amnpocoB SQL. Crenuain3npoBaHHbIe
CTPYKTYPBI JAHHBIX B MAMSTH HE UCIIOJIB3YIOTCS. 3anpockl SQL TOYHO HaCTpaWBarOTCs IS YACTOTO 3aIMycKka Ha
cepBepe 0a3 MaHHBIX IPH MOMOIIH PA3HOOOPA3HBIX COBETOB.

Onuuu nonen anpuoOpHbIX 3HaUYEHUN

Bcee Y3JIbl MOACJIUPOBAHUA COACPKAT BKIIAJAKY HOHS[, A€ MOXHO 3aaaTb NOJIA OJI UCIIOJIb30OBAHUA IIPU IMTOCTPOCHUU
MOJEJIN.

Hepez[ IIOCTPOCHUEM MOJECJIA AalIPUOPHBIX 3HAYCHUI HYXHO YKa3aThb I10JIs1, KOTOPBIC Bbl XOTUTEC UCIIOJIb30BATH B
KaveCTBEC HOSI/II_II/IP'I, HCCJICAYEMBIX IIPU MOJCIMPOBAHUHN CBA3bIBAHUS.

Hcnoab30BaTh napaMeTphl y3.1a THIA. DTa ONMIHUS YKa3bIBACT Y3IIy, YTO CJIEAYET UCIIOIH30BATH MH()OPMATIHIO O
MOJISIX W3 y3J1a THI, pacioIoKEeHHOTO BBIIIE. DTO 3aJaHO MO0 YMOIYAHUIO.

Hcnoab30BaTh N0/1b30BaTeILCKHE TAPAMETPbI. DTa ONIKS YKA3bIBACT Y3JIy, YTO CJIEAYeT UCIOJIb30BATh
UH(OPMAIMIO O MOJISIX, 3a/IaHHYIO 3/IECh, & HE Ty, UTO 3a/laHa Ha PACIIOJIOKEHHBIX BhIle y3sax Tur. [Tocie BpiGopa
9TOIl onnuu 3a1aiTe OCTaIbHbBIE MOJISI B TUAJIOTOBOM OKHE, KOTOPOE 3aBUCUT OT TOT'0, UCIOJIb3YeTCs JI
TpaH3aKIUOHHBIH hopmart.

Ecnu BB He ucmob3yeTe TpaH3aKIMOHHBINA (hopMaT, 3a1aire:

* Ilous BBoa. Boibepute BXOAHBIE MOJIL. DTO aHAJIOTMYHO 3aIaHUIO JIJIs OJIsl poJid Bxognoe Ha y3ie Tur.
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e TloamHokecTBA. DTO MOJIE TO3BOJISIET 3a/1aTh 110JIE, C TOMOIIBIO KOTOPOTO AaHHBIE OYIYT Pa3essiThCs Ha
OTACJIbHBIC B])I60pKI/I JUJIA 3TAallOB O6y‘ICHI/I$[, UCHBITAHUA U IIPOBEPKU ITPU NOCTPOCHUN MOIACIIN.

Ecym BB ucnons3yere TpaH3aKIUOHHBIN (popmaT, 3amaiire:

Hcnoab30BaTh TpaH3aKunoHHbIA GopmaTt. Vcrob3yiiTe 3Ty ONIUIO, €CII XOTHTE IIPeoOpa3oBaTh JaHHbIC,
co/iepKaIlue Mo OTHON CTPOKE Ha MO3UIMIO B JaHHBIE, COJICpIKAIIIE TI0 OTHOI CTpOKe Ha HAOJIFOICHUE.

HpI/I BbI60pC 3TOU ONIMU U3MEHSFOTCS 3JIEMEHTHI YIIpaBJICHUA TOJIAMUA B HUKHEHN 4aCTH 5TOr0 AUAJIOTOBOIO OKHA:

Jtst TpaH3aKIMOHHOTO (hopMaTa 3aaaiire:

* ID. Beibepute B crimcke noJie ID. B xauectBe moJist ID MOTYT UCITOJIB30BATHCS YHCIOBBIE HJIA CHMBOJIMYECKUE
noJist. Kaxgoe yHuKaJIbHOE 3HAYSHHE 3TOTO MOJIS TOJDKHO O3HAYaTh KOHKPETHYIO eIMHUIYY aHam3a. Hampumep,
B IIpUKJIaIHOH porpamMme [ToTpeduTtesbckas Kop3uHa Kaxblit ID MOXeT mpeacTaBiIsaTh OTACTIBHOTO
nokymnateJtst. JJJ1st npukJIaHON TporpaMMbl AHAIM3 BEO-KYPHAJIOB Kax bl ID MOXeT mpeacTaBIsTh
kommbroTep (o [P-anpecy) mm nosp3oBaTess (0 JAaHHBIM BXOJ1a B CHCTEMY).

M Conepmnmoe. BaﬂaﬁTC oJIE COACPIKUMOTO AJId MOICIIN. DT0 moJie COACPIKUT MO3UIHNIO, UCCIICAYEMYIO ITPpU
MOACIUNPOBAHUU CBA3BIBAHM.

* TloaMHO:kecTBA. DTO TOJIE MO3BOJISAET 3a/1aTh I10JIE, C IOMOIIBIO KOTOPOTO JTaHHBIC OYIYT pa3aessIThCs Ha
OT/IeJIbHbIE BLIOOPKH JIJIsl 3TANOB OOYUYEHUSI, UCIIBITAHKS U MPOBEPKH P NOCTpoeHuu Mojiesin. Co3/1aB MOJIesTb
[IPU TIOMOIIIU OJTHON BBIOOPKH U MCIBITAB €€ IPU MOMOIIH JPYTOil, MOXKHO HOJIYYUTh HAJISKHBII HOKA3aTE b
KadecTBa 00OOIIeHNs MOJEJ M Ha OoJiee KpyIHble HAOOPHI TAHHBIX, TOJO0OHBIE TeKyIuM. Ecii mpu momornu
y3s108 Tumn unu Pa3zzen ObLn onpeiesieHbl HECKOJIbKO TOJIe pa3/iesioB, Ha BKJaake [1oss Ha Kax/I0M y3Jie
MOJICJIUPOBAHMSI, TJIE UCHIOJIb3YETCS pa3/iesieHre, JOJDKHO ObITh BEIOpaHO 0/1HO noJie passesna. (Ecim
HOPUCYTCTBYET TOJILKO OJIUH Pa3/iesi, OH OYAET UCMOJIb30BAThCS ABTOMATUYCCKH IIPU BCSIKOM BKJIFOUCHUU
paszaenienus.) Kpome Toro, yutute, 4TO JJIs1 IPUMEHEHUS] BBIOPAHHOTO pa3/ielia B aHAJIN3¢ Ha BKJIAIKE
[TapamMeTpsl MoJIeITH JJIS Y3J1a TOJDKHO OBITH TAKXKE BKJIFOUEHO pasjelicHue. (BpIkiroueHne 3Toi onmuu aeaet
BO3MOJHBIM OTKJIFOUECHUE pa3fielieHus 0e3 U3MEHEHU s 3HAYCHU I TapaMeTPOB MOJIEiA. )

Onuun moaenu anpuUoOpHbIX 3HaYEeHUN

HNms moaen. MoXHO CreHepHpOBaTh UM MOJIEJI aBTOMAaTHYECKU Ha OCHOBE TOJIsI Ha3HaueHus mim moJist D (;mbo
THIA MOJEJN B CIIyYae, eCJIM HUKaKOe U3 ITUX MOJIel He 3a/1aH0) MO0 3aaTh MOJIb30BATEIECKOE M.

ITosie yaukabHOCTH. 3a4a€T MOJIE, UCHIOJIb3yeMOe Il OJHO3HAYHOI HIeHTU(UKALINY KaXKJOIO HAOIIOICHUSL.
Hanpumep, um MoxeT ObITh noJie 1D, Takoe xak /D moxynareas. IBM SPSS Modeler naxiapiBaeT orpaHnieHue:
oJie KJIto4a J0JKHO ObITh YHACIIOBBIM.

Ilpumeuanue: 115 Bcex y30B Oracle, kpome nosreit AnantuBHBIN kKpuTepuii baiteca Oracle, O-kmactep Oracle n
AnpuopHnbrnii anamm3 Oracle, 3To 1oJie - HeoOs3aTeILHOE.

ABTOMaTHYecKasi NOAroToBKa AanubIX. (Tombko qs 11g) BrimrouaeT (o yMOIYaHIIO) WITH OTKJIFOYAET PEKIM
aBTOMAaTHYeCKO# moaroToBku manubix Oracle Data Mining. Eciin aToT nepexsrouaTesis BkiroueH, ODM
ABTOMATHYECKH BBIIOJIHSET NpeoOpa3oBaHusl JaHHBIX, TPeOyeMble yKa3aHHBIM aJrOpUTMOM. JlOMOJIHUTEILHY IO
uHdopmanmro cMotpute B pasuene [lonsatus Oracle Data Mining.

MakcnmaabHas JJIMHA OPaBuiIa. 3aaeT MaKCUMAaIbHOE YHUCIIO MPEIBAPUTEILHBIX YCIOBHIA 1151 JITFOOOTO MpaBUJa;
nesioe 9o ot 2 10 20. DTo crocod orpaHuIeHNs CIIOKHOCTH IpaBIIL. Ecii mpaBuiia CIMIITIKOM CIIOKHBI AT
CHEIM(UIHBI MM €CJIM Balll HaOOp MpaBmII TPeOyeT CIMIITKOM MHOTO BPEeMEHH Ha O0yUeHHe, ITOIpooyiTe
YMEHBIINTH 3HAUYCHHE 3TOTO MapaMeTpa.

MunuMmasbHasi J0CTOBEPHOCTh. 32/1a€T MUHIMAJIbHBIN YPOBCHb TOBEPUTEIILHOM BEPOSITHOCTH (3HaUeHHE Mex Ty 0 i
1). ITpaBumna ¢ 1oBepUTEILHON BEPOITHOCTHIO MEHBIIIE YKA3aHHOI'O KPUTEPHs OTOPACHIBAIOTCS.

MuHnMabHAS HOIeP:KKA. 3a1aeT IMOPOT MUHUMAJIBHON noanepxkn (3HaueHne Mexay 0 u 1). [Tpasuia ¢
JIOBEPUTEJILHOI BEPOSITHOCTHIO MEHBIIIE YKa3aHHOTO KPUTEPHUS OTOPACBIBAIOTCS.
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MuHumanbHaa anuHa onucaHuAa (Minimum Description Length, MDL)
Oracle

AJNropuT™M MUHUMAaJIbHOHI JuMHBI onucanus (Minimum Description Length, MDL) Oracle momoraeT onpeaeianTthb
aTprOyTHI ¢ HANOOJIBLIIMM BJIMSIHAEM Ha aTpUOyT HazHaueHus. YacTo 3HaHUE aTPUOYTOB C HAMOOJILIINM BJIMSTHIEM
HOMOTaeT JIy4llle IOHSITh OM3HEC U YIPABIIATh UM M MOXET IIOMOYb YIPOCTUTB Ollepaluy MoaeupoBanus. Kpome
TOTr0, 3TH aTPUOYTHI MOTYT YKa3aTh HA THIBI JAHHBIX, KOTOPBIMHU, BO3MOXHO, BbI 3aXOTHTE JIONOJHUTE MOICIIH.
MDL Mo3eT UCIoJIb30BaThCs, HAIIPUMED, TS BBISBJICHHS aTpUOYTOB IIpolecca, HanboJiee BaKHbIX IS
Ipe/ICKa3aHns KaYeCTBa KOMIIJIEKTYIOIIET 0 N3 /esus, (akTOpOB, CBSI3AaHHBIX C OTTOKOM KJIMEHTOB, YJIM T€HOB,
KOTOPBIE BEPOSITHEE BCEI'O CBSA3AHBI C KOHKPETHOH 00JIe3HBIO.

Ausroput™m MDL Oracle orOpacbhiBaeT BXOAHBIE 11015, KOTOPbIE OH PACIEHUBAET KaK MaJIOBaKHBIE [IJIS
IpeJcKa3aHus Ha3HAuYeHUs. 3aTeM IIPHU NOMOIIN OCTAJIbHBIX MOJIEH OH CTPOUT CJIEOK MOJAEIIH, KOTOPBIH
cBsi3bIBacTCs ¢ Mozelibio Oracle, BeiBonumoii B Oracle Data Miner. [Tpu mpocmoTpe monermm B Oracle Data Miner
BEIBOJMTCS JUaTrpaMMa, TOKa3bIBAFOIIAsl OCTAFOIIIECS BXOIHBIC OIS, PAHXKAPOBAHHBIC B MOPSIIKE MX 3HAYAMOCTH
IIpH IPeCKa3aHNN Ha3HAUCHUSI.

OTpunaTesIbHBIN paHT YKa3bIBACT HA IIyM. BXOAHBIE OIS C HYJIEBBIM MM OTPHULIATEIEHBIM PAHTOM HE BHOCST
BKJIAJI B IIpe/ICKa3aHue 1, CKOpPee BCEro, MX CIIeIyeT yIAJUTh U3 JaHHBIX.

YUTtoObI BEIBECTHU AUATPAMMY:
1. IenxHnTE MpaBOit KHOMKOM MBIIIN IO CJIETTKY MOJIE/IN Ha MAJMTpe Moeselt u Beroepute [Ipocmotp.

2. B oxHe Mojenm HaxKMUTe KHOMKY 151 3amycka Oracle Data Miner.

3. CoemmnnTech ¢ Oracle Data Miner. JlononHuTebHY0 HEGOPMALMIO cMOTpHTE B paszere [‘Oracle Data Miner’]

4. Ha nanemm napuranuu Oracle Data Miner packpoiite Mojaemn, a 3ateM Baxuoctb aTpuéyToB.

5. Bribepute nmpaBuibHyro Mojienb Oracle (y Hee OyIeT TO e UMsl, YTO U Y [OJIsl HA3HAUCHHUSI, 33 JAHHOTO BaMU B
IBM SPSS Modeler). Eciti BbI He yBepeHBI, Kakasi MOJIEJIb BEpHA, BBIOEpHUTE NMAnKy BaXkHOCTh aTpUOYTOB U
HA#IUTE MOJIENIb IO TATE €€ CO3/TaHMUS.

Onuun moaenu MDL

Nms mogem. MoXXHO CreHEpUPOBAThH UMS MOJEJIM aBTOMATHYECKH HA OCHOBE MOJII Ha3HaueHus wim noJg ID (;mbo
TUIA MOJIEJI B CJIy4ae, €CJIM HUKAKOe U3 9THUX HOJIel He 3aJjaH0) JIM0O0 3aJaTh I0JIb30BATEIbCKOE UMSI.

IToJe yauKaaBHOCTH. 331CT TI0JIC, UCIIOJIB3yEeMOE IS OJJHO3HAYHOW MICHTU(DUKAIINH KaXKIOT0 HAOJIFO ICHUSI.
Hanpumep, um moxeT ObITh noJte ID, Takoe kax ID moxymareas. IBM SPSS Modeler Hak/1agbIBacT OrpaHIYCHUE:
oJIe KJTFOUA JTIOJDKHO OBITh YHACTIOBBIM.

Ipumeuanue: s Beex y3moB Oracle, kpome noJieid AmantuBHbI Kputepuit Baiieca Oracle, O-kiactep Oracle n
Anpuopusrii ananm3 Oracle, 310 mosie - HeoOs3aTeIBbHOE.

ABTOMAaTHYeCKasi NOAroToBKa AaHHbIX. (Tosbko nis 11g) BrimrovaeT (o yMOJTYaHUIO) MM OTKJIFOYAET PEXUM
ABTOMAaTHYECKOH moarotoBku nanubix Oracle Data Mining. Ecin aToT nepexinrouaresis Bkirouern, ODM
ABTOMATHUYECKH BBIIOJIHSAET peoOpa30oBaHusl JaHHBIX, TpeOyeMble YKa3aHHBIM AJIrOPUTMOM. JIONOIHUTEIIbHYIO
wHpOPMAIIIO CMOTpUTE B pasaeiie [lonartus Oracle Data Mining.

BarHocTb aTpubytoB Oracle (Al)

Lless BaXHOCTH aTPUOYTOB COCTOWT B BBISBJICHHN aTPUOYTOB, KOTOPHIE CBSA3aHBI B HAOOPE TaHHBIX C PE3YIbTATOM,
U CTEIEHH, C KOTOPOIl OHU BJIMSIOT HA OKOHYATENIbHBIN ncxoa. Y3ela Baxknocts aTpudyTos Oracle anamsupyet
JIaHHbIE, HAXOIUT IIA0JIOHBI U MPEACKA3BIBAET UCXO/IbI UITU PE3YJIbTATHI CO CBSI3aHHBIM JIOBEPUTEILHBIM YPOBHEM.
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Onuuun moaenu Al

Nms mogemn. MoXXHO CreHepUpOBAaTh UMSI MOJIEJIM ABTOMATHYECKH HAa OCHOBE MOJI Ha3HaueHus uim nous 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.

ABTOMaTHYecKasi NOAroToBKa AaHHbIX. (Tombko mis 11g) BrirovaeT (o yMOJTYAHUIO) WA OTKITFOYACT PEXAM
ABTOMATHYECKO# moaroToBku manHbIX Oracle Data Mining. Ecim aToT nepexirouaTens Bkirouer, ODM
ABTOMATHYECKH BBIIOJIHSACT MPeoOpa30oBaHMs TaHHBIX, TpeOyeMble YKa3aHHBIM aJITOPUTMOM. JlOTIOJTHATEIILHYIO
uHdpopmarmio cmoTpute B pasneie [Honarus Oracle Data Mining.

Onuum BbIbGOpa Al

Bxuiagxa Onmuu mo3BoJiseT 3a/1aTh 3HAUYCHUS TAPaMEeTPOB IO YMOJIYAHUIO JJIs1 BBIOOPA MJIM UCKITFOUSHMS BXOTHBIX
MOJIeH B CJICTKe MOJIEJIU. 3aTeM MO/Ie]Ib MOXXHO J00aBUTh B MIOTOK JIJIS BBIOOpA MogHAOOpA TOJIel, KOTOPBIe Oy Iy T
UCIIOJIb30BATHCS MPH TaIbHEHIIIEM MOCTPOSHUH Moiesid. KpoMe Toro, 3TH 3HAYSHHSI MOYKHO MEPeoIpeIe/UTD,
BBIOpAB JTOMOJTHUTEIHHBIE TTOJISI HJIM OTMEHHUB BBIOOD TaKOBBIX B Opay3epe MoJeJIeil oJie TeHepUPOBAHMS MOIEIIH.
OJ1HaKo 3HAYECHUSI TAPAMETPOB MO YMOJTYAHUIO JIEJIAIOT BO3MOXKHBIM ITPUMEHEHHE CJIeTTKa MOJes I 0e3
JIOTIOJTHATEJIbHBIX U3MEHEHU, YTO MOXKET OKa3aThCsl OCOOEHHO MOJIE3HBIM JIJISI PA0OTHI CO CIICHAPHUSIMH.

JloCTyIHBI clieTytoII1e napaMeTphl:

Bce pankupoBanHbIe m0J1s1. BEIOUpaeT moJisi HA OCHOBE UX PAHXHUPOBAHUS KAK 8AICHBIX, TOTPAHUYUHBIX TITA
ManoeazicHsix. 1715 KaKIOTO paHra MOKHO OTPEIaKTUPOBATh METKY, & TAK)KE 3HAUCHWS OTCCUCHUS, IPU TOMOIIIH
KOTOPBIX OyIyT HA3HAYATHCS 3AIMCH U1 TOTO WM HHOT'O PaHTa.

MakcnMaJjibHOe YHCJI0 noJieil. BoiOupaet n BepXHUX 1M0JIell Ha OCHOBE BaXXHOCTH.
BAKHOCTDb 00JIbIlle YeM. BrIOMpaeT Bce MOoJIs ¢ BaXXHOCTBHIO OOJIbIIIEe YKa3aHHOTO 3HAYCHUS.

IToJsie Ha3HaueHUs BCCTrJ1a COXPAHACTCS, HE3AaBUCUMO OT BapUaHTaA BI)I60pa.

Bknaagka Moagenb cnenka moaenwu Al

Bxutagxa Mogesb i cienka Mozes Baxnocts aTpubyToB (Al) Oracle BHIBOIUT paHT U BaXKHOCTh BCEX BXOJHBIX
0JIeit ¥ O3BOJISET BHIOpATH MOJIS IS (DMIIbTPALMHK IIPH TOMOIIIH NepekJirouaTesield B crosbme ciesa. [1pu
006paboTKe MOTOKA OCTAIOTCS TOJIBKO BHIOPAHHBIEC MOJIS (BMECTE C IpecKa3aHneM Ha3HaueHns ). OcTaabHbIe
BXOJHBIC TOJIA OT6paCI)IBaI-OTC$[. BapI/IaHTLI BI)I60pa IO YMOJIYaHUIO OCHOBAHBI HA OIIIUAX, 3aJaHHBIX IJId y3J1a
MOACJIUPOBAHUSA, HO BBl MOXETC Bbl6paTI) JOIIOJIHUTCJIBHBIC ITOJIA MJIM OTMCHUTD UX BI)I60p HY>XHBIM BaM 06pa30M.

* UT00OBI OTCOPTHPOBATH CIHCOK IO CTOJIONY paHTa, AMEHH MOJIsl, BAXKHOCTH WJIM HHOMY APYTOMY W3 BBIBOJIUMBIX
CTOJIONIOB, IMIEJIKHUTE IIO €T0 3ar0JI0BKY. MOXHO Takke BRIOPATH HYXKHYIO MO3UINIO B CIICKE PSITOM C KHOIIKOTT
CopTupoBaTh 1O U MPU HOMOIIU KHOTIOK CO CTPEJIKAMH BBEPX U BHU3 U3MEHUTD MOPSTIOK COPTUPOBKHU.

* [Ipu HOMOIIHM MAHEIM UHCTPYMEHTOB MOXHO BKJIFOUUTH UJIM BBIKJIFOUYUTH BCE MOJISI U OTKPBITH JIUAJIOTOBOE OKHO
BKJTFOUU T 1OJISI, T/Ie MOXKHO OTOOPATH MOJIS 1O pary Wik BaXXHOCTH. Kpome TOro, mpu IeT4Ke no MoJIr0 MOXHO
yAepXKuBaTh HaxaToi kiasumy Shift uym Ctrl, 4ToOBI 9TO MOJIe OBIIO TOOABIIEHO K YXKE BHIOpAHHBIM.

* B noscaenun noa Ta6J'II/III€I71 BBIBOJATCA 3HAYUCHUSA ITOPOTOB IJId PaHXUPOBAHUA BXOJIHBIX noJjie Kax Ba’XHBbIX,
MOTPAHUYHBIX UJIM MAaJIOBAXXHBIX. DT 3HAYCHUS 3aJar0TCA B PCKUME MOIACITIMPOBAHUA.

YnpaeneHue mogenamu Oracle

Mopemu Oracle 106aBJISIFOTCS HA MAJMTPY MOJIEJIeld TOYHO Takke, kKak u aApyrue Mmonaesu IBM SPSS Modeler
MOTYT UCHOJIB30BATbCA IMOYTHU TAKHUM XK€ CIIOCOOOM. O,C[HaKO €CTh HECKOJILKO BaXXHBIX OTJIMYNI BBUAY TOTO, YTO
kaxxaast mojiesib Oracle, co3nannas B IBM SPSS Modeler, paxTuuecku ccpliiaeTes Ha MO/JIIIb, XPAHSIIIYIOCS Ha
cepBepe 6a3 JaHHBIX.
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Bxknanka Cepsep cnenkoB moaenen Oracle

[Tpu nocrpoennu monesm ODM uepe3 IBM SPSS Modeler co3naercst monens B IBM SPSS Modeler, a Taxxe
co3/aeTcst WM 3aMeHsieTcst MoJielib B 0asze ganubix Oracle. Monesns IBM SPSS Modeler Takoro pona ccpliiaeTcs Ha
coJiepXKUMOe MoJiesn 0a3bl JaHHBIX, XpaHsiieiics Ha cepBepe 6a3 naHHbIX. IBM SPSS Modeler MoxeT BBIIOIHATH
IIPOBEPKY COIJIACOBAHHOCTH, COXPAHSIS MICHTUYHYIO CTeHEPUPOBAHHYIO CTPOKY KJIIO4el Moesm 1 B Mojae IBM
SPSS Modeler, u 8 moaenu Oracle.

Ctpoxka xiroua i1 Kaxaoi Mmozaesm Oracle BEIBoguTCs B cToJI0Ne HHpopmayus o mogeau B AAATIOTOBOM OKHE
IMonyunts cimcox Mogeneid. Ctpoxa kiroua s mojien IBM SPSS Modeler BeiBouTes kax Kiou Mojgesn Ha
Bkitaznke Cepsep moaemm IBM SPSS Modeler (mpu moMeIieHun B OTOK).

Kuonky ITpoBeputh Ha Bkjajake CepBep MOXKHO HCIOJIL30BATH JJIs1 MPOBEPKU COBHACHUS KJItoueit B moaesm IBM
SPSS Modeler u B moaenu Oracle. Eciin monens ¢ TakuM xe uMmeneM B Oracle He HaliieHa I KJIFOYU 3TUX MOJIEJIeNH
HE COBIAJIAIOT, 3TO O3HAYaeT, YTO MoJiesib Oracle Obliia yaajieHa Uik MOBTOPHO MOCTPOEHA C MOMEHTA MOCTPOCHUS
mogenn B IBM SPSS Modeler.

Bknanka CeBogka cnenkoB mogenen Oracle

Ha Briagke CBojka cienka MOJeJ M BBIBOJUTCS HH(pOpMAIs o caMoil Mojies (Anaau3), 00 UCIOIb3YeMBIX B Heil
noJisix ([10.44), 3HAUSHUSIX TAPAMETPOB, HCIOJIb3YEMBIX IIPU TOCTPOCHUN MoieH, ([TapameTpul mocTpoenus) u 00
o0yuenun monenu (Ceoaxa 1o 0dyuenuro).

ITpu nepBoM NpocMOTpe y3J1a pe3ysIbTaTsl BKJIaaAku CBOJKA CBEPHYTHI. UTOOBI YBUAETH HYKHbIE BAM PE3YyJIbTATHI,
pa3BepHHUTE COOTBETCTBYIOIIME UM 3JIEMEHTBI IIPX IIOMOIIM 3JIEMEHTA YIIPaBJICHHs PACIIMPEHNEM CJIeBa OT HUX MJIH
BBIBEJIMTE BCE Pe3yJIbTATHI, HAKAaB KHOIIKY Pa3BepHyTh Bce. UTOOBI CKPBITH Pe3ysIbTaThl IO 3aBEPILICHUH UX
IIPOCMOTPA, CBEPHUTE IPH MTOMOIIY JIEMEHTA YIPABJICHNS PACIINPEHIEM OTAEIIbHbIE PE3yJIbTATHI, KOTOPbIC BBI
XOTHUTE CKPBITh, NJIM CBEPHUTE BCE PE3yJIbTATHI, HAXKaB KHONKY CBepHYTb Bee.

Anaym3. BeiBoauTtces napopmarms o KOHKpeTHOI Moaesnu. Ecim B BallleM HCHOJIHEHUH B YKa3aHHBIHN CIICTTOK MOIEIIN
BJIOKEH y3eJ1 aHaJIM3a, B 3TOM pa3[ieJie HOSIBUTCS TakkKe MH(POPMaIUs O BHIIOJHEHHOM aHaJIM3e.

IMoas. Cnucok nmoJieid, UCIOJIb3yeMbIX B KA4eCTBe MoJIel Ha3HAYEHUsI U BXO/IHBIX IOJIEH NpU NOCTPOSHUHN MOJIEIIH.
IMapameTpsl KoMnoHOBKH. COIEPKAT HHPOPMAIIHIO 00 MCIOIb3yEeMBIX IIPU IIOCTPOCHIH MOJISJIN ITapaMeTpax.

CBOHHaﬂ l/lH(l)OpMal.lI(lﬂ no oﬁyqeﬂmo. BLIBO)II/ITCﬂ TUII MOJCJIN, ITIOTOK, HCHOHBByeMLIfI JJIs1 €€ CO3JaHuA, CO3/1aBIIUI
€€ MOJIb30BATECJIb, OTMETKA BPEMCHU MMOCTPOCHUA MOICIIN U BPEMS, 3aTPAUYCHHOC HA €€ IIOCTPOCHUE.

Bxknaaka NapameTpsbl cnenkos moaenen Oracle

Ha Bxmanke HapaMeTpm JJIA CJICTIKa MOACJIU MOXKHO IEPCONPEACIIUTD 3a/JTaHHBIC 3HAYCHU S ONPEACIICHHBIX OIIuUi
Ha y3JI€ MOACIIMPOBAHUSA IJIsA neJsein CKOpHHTa.

Hepeso pemenwmii Oracle
Hcnoab30BaTh CTOMMOCTH OIIMO04HOH Kaaccupuxamuu. OnpenesseT, NCoIb30BaTh JI CTOMMOCTH OIIAOOYHON

kJyaccudukamun B Mosesn JlepeBo peienuii Oracle. JlonosHUTEIbHYIO HHPOPMAILIUIO CMOTPUTE B pa3/ielie
|“CT0HM00TI/I ommnOOYHOM Kj1accupukanum’” Ha CTP. 3ZI

Nnentndukatop npaBuia. DTa ONIMs, €CJIM OHA BHIOpaHa (BKJIIOYEHA), JOOABJISET CTOJIOC HACHTUHUKATOpA
npasuiia B MoJiesib [epeso pemtennit Oracle. Mnentndukatop npasuia naeHTUGUIEPYET y3eiI B iepeBe, Ie
MPOU3BOANTCS KOHKPETHOE pa3OueHe.

NMF Oracle
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IMoka3aTh Bce BO3MOKHOCTH. DTa OTIIMS, €CJIM OHA BhIOpaHa (BKJIFOUYEHA), BEIBOAUT ID BO3MOXHOCTH U
JOBEPUTEJIbHYIO BEPOATHOCTD JI BCEX BO3MOXKHOCTEH (BMCCTO BBIBOIA 3TUX 3HAYEHUI TOJILKO JJIsd Hy‘lﬂleﬁ
Bo3MoxxHoCcTH) B Mojiesit NMF Oracle.

Cnucok mogenen Oracle

Kromnka Crmcox mopeneii Oracle Data Mining OTKpbIBaeT AMAJIOTOBOE OKHO CO CIIACKOM CYIIIECTBYFOIIUX MO/IeIeit
6a3bl JAHHBIX; B 9TOM OKHE MOJEJIM MOXHO YAAJISITh. DTO AUAJIOrOBOE OKHO JOCTYIIHO M3 JIMAJIOTOBOrO OKHA
BcrnomoraresbHBIE TPOTPAMMBI U U3 JUAJIOTOBBIX OKOH MOCTPOCHHMSI, IIPOCMOTpPA ¥ MPUMEHEHHMSI [IJIS Y3JI0B,
cBsizaHHBIX ¢ ODM.

Jl1s kaxx a0 MOJie BEIBOANUTCS Takas HHQOpManus:
* Vmsa moxemm. MM Mmozesny; no HEMy COPTHPYETCS CITUCOK

° I/IH(l)OpMalll/lfl 0 MO1¢/Ii. OcHoBHast I/IH(i)OpMaHI/IH O MOJeJid, COCTOAIIAs U3 NaTbl U BDEMEHU C60pKI/I U UMCHU
CTOJ'I6IIa Ha3HauYCHUs

e Tun mogemm. Vims aaroputma, KOTOpPbIH HOCTPOUII 3TY MOJIEJIb

Oracle Data Miner

Oracle Data Miner - 3T0 moJib30BaTeIbcknii mHTEpdeiic k Oracle Data Mining (ODM); oH 3aMeHsIET PEKHUIA
noJib3oBatesbekuit maTepgeiic IBM SPSS Modeler k ODM. Oracle Data Miner pazpaboTaH, YTOObI TOMOYb
AHAJIMTUKAM [PABUJILHO NPUMEHSTH aroputMbl ODM. JlocTrXeHHE ITHX HeJiell peain3yeTcsl HECKOJIbKIUMHU
criocobamu:

* [lomp3oBaTessiM TpeOyeTcs JOMOJIHATEILHOE COMCHCTBUE B IPUMEHECHUN METOIMKH, Pa3peIIaroIieid u
MOATOTOBKY TAHHBIX, ¥ BBIOOD aymroputMoB. Oracle Data Miner coOTBETCTBYET 3TOI MOTPEOHOCTH, IPEITOCTABIISS
OTIepAIH IO UCCIICTOBAHUIO JTAHHBIX JIJIS IIPOXOKICHUS OJIb30BATEIIIME 3TOW OTBEUAFOIIeH YKa3aHHBIM
TpeOOBAHUSIM METOIUKH.

* B cocras Oracle Data Miner BXOJsT yCOBEPIIICHCTBOBAHHAS U PACIINPEHHAS 3BPUCTHUKA IIOCTPOCHUS MOJIEIICH 1
MacTtepa 1o IpeoOpa30BaHUIO, YMEHBIIAIOIINE BEPOSITHOCTH OMIMOOK P 3a1aHUH MAaPaAMETPOB MOJICIIHA 1
mpeoOpa3oBaHuUs.

Onpenenenne coenunenus ¢ Oracle Data Miner

1. Oracle Data Miner MOXHO 3ayCTHTh C JIFOOOTO y3J1a MpuMeHeHHs i octpoenus Oracle u u3 mo60ro
JINaJIOTOBOI'0 OKHA BBIBOJIA IpH nomoliu kHonku 3anyctuts Oracle Data Miner.

PucyHok 2. KHonka 3anycka Oracle Data Miner

2. Huainorosoe okuo Oracle Data Miner PegakTupoBaTth coe/lMHeHHe BLIBOIUTCS IS TIOJIb30BATENS TIepe]
3aIlyCKOM BHEIITHEHN npukIaaHoi mporpammel Oracle Data Miner (mpu yciioBuu, 4TO onmusi BcmomoratebHbIe
MPUKJIaIHBIEC TIPOIPAMMBI ONpe/IejieHa MPABUIILHO).

Ipumeuanue: DTO AUAIOTOBOE OKHO MOSIBJISIETCS, TOJIBKO KOTIa HET 3aJaHHOTO MMEHH COSINHEHMS.
* 3apaiite nms coequnenus: Data Miner u BBennTe nndopmanuro o noaxozsieM cepsepe Oracle 10gR1 mim
10gR2. BtoT ceprep Oracle moymkeH OBITH TeM ke cepBepOM, KOTOophIii 3a1ad B IBM SPSS Modeler.

3. B mmanorosom oxue Oracle Data Miner BoiGepuTe coeaunenne npe1ocTaBIIsIFOTCSI ONIUK IS YKA3aHUS TOTO,
KaKoe UMl COeJUHEeHNs (ONpeeIeHHOE Ha IIIare BhIIIE) CJIelyeT UCI0JIb30BaTh.

Ha caiite Oracle no anpecy |Oracle Data Mined MOXHO HAHTH JONMOJHUTELHYIO HHPOPMALINIO O TPeOOBAHUSIX K
Oracle Data Miner, 0 ero yCTaHOBKE U HCHOJIb30BAHUM.
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MoaroTtoBKa AaHHbIX

JBa TUna MOArOTOBKH JAHHBIX MOTYT OBITh MOJIE3HBI, KOT/1a JIJIsl MOJICJIMPOBAHUSI UCIIOJIb3YIOTCSI TAKUE aJITOPUTMBI
Oracle Data Mining, kax Hauublii Baitec, AnantusHblit baiiec u MeTO/1 ONOPHBIX BEKTOPOB:

M KaTeropmaunﬂ, nm HpeO6paSOBaHI/IC HCIIPECPBIBHLIX MOJIEH YUCIOBOrO AUana3oHa B KaTeropuu aJjis aJJrOpuTMOB,
KOTOPBIC HC MPUHUMAIOT HCIIPCPBIBHBIX JTAHHBIX.

M HOpMa.]IHSalll/lﬂ, nim npeo6pasoBaHHe YUCJIOBBIX JUAIIa30HOB, YTOOBI IOJIYUYUTHb CXOOHBIC CPECAHNUE 3HAYCHUS U
CTaHAaPTHBIC OTKJIOHCHUA.

Kareropuzanus

V3en kateropuzanuu IBM SPSS Modeler noaiepkuBaeT psiJi METOIOB KaTEropu3auu. MOXHO IPUMEHHUTD
KaTeropusanuro K OAHOMY MOJIFO UJIM K HECKOJIbKUM. Eciu BEIMOJIHUTH KaTeropusanuro 1Jisd Ha6opa JaHHBIX,
CO3/Ar0TCS MOPOTOBBIE 3HAUCHUS], U MOXKHO c0o3/1aTh y3e1 Beruucienust IBM SPSS Modeler. Onepanmio BbIYuCIeHUs
MOHO IpeobpazoBats B SQL 1 mpuMeHuTh nepes HOCTPOSHUEM U olieHKol moaenu. [Tpu Takom nogxone
CO3/1a€TCs 3aBUCUMOCTb MEX/1y MOJIEJIbIO U Y3JIOM BBIUUCJICHUH, TAK YTO HE TOJIbKO BBIIOJIHAETCS KATErOpU3anus,
HO 1 BO3HHMKAET BO3MOXXHOCTb IIOBTOPHO MCNOJIb30BATh CHENU(UKAIINN KaTErOpU3alnuy B HECKOJIbKUX 3aa4ax
MO/JIEIMPOBAHUSL.

Hopmamzanus

ITpex e yeM UCTIOJIL30BAThH HEMPEPBIBHBIE TOJIS (IOJIST YUCIIOBOTO JUANA30HA) KAK BXOJHbBIE TTOJISI B MOJIEJISIX IO
METO/1y ONMOPHBIX BEKTOPOB, 9T MOJISI CHAYaJla HY>)KHO HOpMaJiIn3oBaTh. Kpome Toro, /11 Mojiesieil perpeccuu
TpebyeTcst 00paTUTh HOPMAIH3AINO, YTOOBI PEKOHCTPYHUPOBATH OLEHKH IO BBIXOIHOW MH(POPMAIIMU MOICIIH.
[MapameTrpsr Monest SVM arOT BO3MOXKHOCTH BHIOPATh Z-3HAa4eHnusl, MHH-MaKc nn HeT. KoaddunmeHTs!
HOopMaJm3anuu cosaarotcs Oracle kak mar B mporecce MocTpoeHus MoJiesn, 3akaunBarorcst B IBM SPSS Modeler n
COXPAaHSIOTCSI BMECTE C MOJIeJIbI0. Bo BpeMsi mpuMeHeH!sT KO3 UITUEHTHI TPeoOpa3yroTCs B BBIYUCIATEIbHbBIE
BeIpakerust IBM SPSS Modeler, ncriosis3yemMeble TSl TOATOTOBKH JaHHBIX K OIICHKE Mepe/T epeaadeii JaHHbIX B
MojieJib. B 9TOM cilydae HOpMaJm3anus TECHO CBsI3aHa ¢ 3aja4yeil MOIeJIMPOBAHUSI.

Mpumepsbl Oracle Data Mining

B cocTtaB npoaykTa BKJIFOUYEH PsiA HOTOKOB MPUMEPA, MILTIOCTPUPYIONIUX ucnoias3osanne ODM ¢ IBM SPSS
Modeler. DT noToku MoXHO HaiiTu B nanke ycranosku IBM SPSS Modeler B monkarasore \Demos)
Database_Modelling\Oracle Data Mining\

Ilpumeuanue: K mamke Demos MoxHO mepeiitu u3 rpymmsl mporpamM IBM SPSS Modeler B menro [Tyck Windows.

[ToToku B crieyromieil TabJmIe MOXXHO HCIIOJIb30BATh BMECTE B IIOCJIEJOBATEIbHOCTH KaK IPUMep Mpolecca
UCCIIeTOBAaHUS 6a3bl JAHHBIX, HCIOJIB3YyIomero aaroput™ SVM (Support Vector Machine - MexaHIU3M BEKTOPOB
MoAIEPKKHM ), mocTasJsieMmslii ¢ Oracle Data Mining:

Tabnuua 4. Viccneanosarune 6a3 AaHHbIX - IPUMEPBI TOTOKOB

Stream Onucanue

1_upload_data.str Wcnosb3yeTes A1t OYMCTKY M 3aKaYNBAHUS TAHHBIX M3
IJIOCKOTO (paiiyia B 6a3y JaHHBIX.

2 _explore_data.str ITpenocTaBisieT npuMep U3y4YeHUs JaHHBIX ¢ nomolsio IBM
SPSS Modeler.

3 _build_model.str CTpOHUT MOJIEJIb, UCTIOJIB3YsI COOCTBEHHBIN aJITOPUTM Oa3bl
JIAHHBIX.

4_evaluate_model.str Hcnomnb3yeTcs kak npuMep OLEHKH MOJIeJH ¢ nomolnbo IBM
SPSS Modeler.

5_deploy_model.str BHeapsier Mojies1b 1151 OIICHKY Oa3bl TaHHBIX.
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Ipumeuanue: YToOBI 3aIIyCTUTH 3TOT IIPUMEDP, HAAO BBIIOJHATH HOTOKH IO HOPAaKy. Kpowme aToro, y3ib1
HCTOYHUKOB M MOJICJIMPOBAHMS B KAXKOM MOTOKE HAJIO N3MEHHUTH, BKJIFOYNB B HUX CCHUIKY Ha JOMYCTHUMBIN
WCTOYHUK TAHHBIX JJIs1 0a3bl TAHHBIX, KOTOPYIO Bbl XOTUTE UCHOJIH30BATh.

Halop naHHBIX, UCHOJIB3YEMBbIH B IpUMepax NOTOKOB, OTHOCUTCS K MPUKJIAJHBIM IPOrpaMMaM 00paboTK
KPEIUTHBIX KapT ¥ MPEJCTABIIACT 3a/1a4y KJIACCU(PUKAIMH C PA3JIMYHBIMH KaTETOPHUAILHBIMU M HENIPEPHIBHBIMU
peIuKTopaMH. JJOMOTHATEIFHYEO HHPOPMAIIIO 00 3 TOM Habope TaHHBIX CMOTPHTE B (aiisie crx.names B TOH ke
TamnKe, T/1e HaXOISTCS MIPIMEPHI TOTOKOB.

OToT Habop gaHHBIX AoctyneH B peno3utopun UCI Machine Learning mo anpecy fip.://ftp.ics.uci.edu/pub/machine-
learning-databases/credit-screening/.

I'Ipumep NMOTOKA: 3aKayKa AaHHbIX

[Tepserit mpumep notoka, /_upload_data.str, CIYyXUAT U1 OYMCTKY U 3aKaYKU TAHHBIX U3 IUTOCKOro (haityia B Oracle.

ITockompky st Oracle Data Mining (ODM) tpebyeTcs mosie yHukaapHOro 1D, B 9TOM HA9aIbHOM MOTOKE MPH
MIOMOIIY y3J1a BBIYKUCIICHUI B HAOOP MaHHBIX J00ABIIsIeTCsl HOBOE 10J1e /D ¢ yHUKaJIbHBIMU 3HaUYeHusIMH 1,2,3,
ucnoJib3yromiee Gynkuro IBM SPSS Modeler @INDEX.

J1s 06paboTKM MPOMyIIEHHBIX 3HAYCHUH NCIIOJIB3YETCs y3eJI 3al0JIHEHNUS, TaK YTO IyCThIe MOJIS TP YTCHUH
TEKCTOBOTO (aiina crx.data 3amensitotrcst Ha 3HaYeHuss NULL.

NMpumep NoToKa: U3yyeHne AaHHbIX

Bropoit npumep notoka, 2_explore_data.str, CIyXUT I AEMOHCTPAINH TOTO, KaK IPUMEHUTD y3eJI AYIUT TaHHBIX,
9TOOBI TOJIYYUTH 0030 JAHHBIX, BKIIFOYASI CBOJHYIO CTATUCTHKY W JUAT PAMMEL.

JIBOIHOI IIETIOK IO AMArpaMMe B OTUYETE ayAuTa JAaHHBIX BEIBOAWUT 00Jiee MOAPOOHYIO THATPAMMY IS
JIETaJIbHOTO U3YYEHUs JAHHOTO MOJIS.

I'Ipumep NMOTOKaA: NOCTpOEeHue moaenu

Tpetuit npuMep notoka, 3_build_model.str, umocTpupyeT noctpoenne Mmoaeu B IBM SPSS Modeler. JIBaxxabt
IIEJIKHUTE 0 Y3JIy UICTOYHUK 6a3bl JaHHBIX (¢ MeTkolt CREDIT), 4T0o0BI yKa3aTh HCTOYHNK TaHHBIX. UTOOBI 3a0aTh
HACTPOWKH OCTPOCHUS, TBAXKIBI IISJIKHUTE IO Y3JIy MOCTpoeHus (0H cHavata momedeH kak CLASS, Ho mocite
yKa3aHWs ICTOYHHUKA JaHHBIX moJrydaeT MeTky FIELD16).

Ha Bxitagxe Mopaesb 1uajoroBoro okKHa:
1. Vb6enurtech, 4TO JUUTS NMOJIST YHUKAIBHOCTH BbIOpano 3HaveHue ID.

2. Vo6enutech, 4To 1151 QyHKIUU sipa BEIOpaHO 3HayeHue JInneinasi, a 11st METOa HOPMAJIM3AIUU - Z-OleHKH.

NMpumep NOTOKa: oueHKa Mmoaenu

YeTBepThlil IpUMEp MOTOKA, 4_evaluate_model.str, ATIOCTpUPYET MPEUMYIIECTBA HcHoIb3oBanus IBM SPSS
Modeler ayist MoempoBaHus B 6a3e JaHHBIX. [1ociie BRIMOHEHNS MOJIEIIH €€ MOXHO CHOBA TOOABUTH B IIOTOK
JIAaHHBIX U OIICHUTH MPHU TIOMOIIIH psijia MHCTPYMEHTOB, KOTOpbIMU pacnojiaraeT IBM SPSS Modeler.
[TpocMoOTp pe3ysIbTaTOB MOACIMPOBAHHUS

[TpucoeauuuTe K CIENKY MOJIENH y3€J1 TabJMIIbI 151 IpocMoTpa pe3ysibTatoB. [Tone $O-field16 conepxut
mpecKka3aHHoe 3HaUeHMe TS field 16 mo kaxaomy HaO ko ieHuto, a noJie $OC-field16 comepxut mokasarteib

JOCTOBEPHOCTHU 3TOI'O IIPEACKA3aHU.

Omnenka PE3YJIbTATOB MOJICIIA
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[Tpu momoIy y3J1a aHAJIN3a MOXKHO CO3/1aTh MATPHUILY COBIIAJICHUH, COIEPKAIIYIO CTPYKTYPY COOTBETCTBUI MEXIY
KQKIBIM MPeACKa3aHHBIM MOJIEM U €ro MoJjieM Ha3zHavyeHus. UToObI YBUIETh pe3yIbTaThl, 3alyCTUTE y3eJI aHAJIN3A.

HpI/I ImoMomIy y3Jjia OIE€HKN MOXHO CO31aTh AuarpamMmy BI)IPIprIIHeﬁ, OpEeAHA3HAYCHHYIO JJId JCMOHCTpAalun
TOBBIIICHUS TOYHOCTU NPU UCIIOJIb30BAHUN 3TOM MoJIeIu. YTo0bBI YBUACTD PE3YyJIbTATHI, 3allyCTUTEC Y3€JI OLICHKU.

NMpumep noToKa: BHeApeHUe moaenu

Korma mocTuruyTa 10CTaTouHass TOYHOCTh MOJIEIIH, 3TY MOEJIb MOYKHO BHEIPUTD JJIS1 HCIIOJIb30BAHKS BO BHEIIIHUAX
MPHUKJIAIHBIX POTPpaMMaXx HJIA [T IIyOJIMKAIMU B TOM e 0a3e JaHHbIX. B 3aKJIFOYMTEIbHOM IIPUMEpPE MTOTOKA,
5_deploy_model.str, nanubie cuntbiBaroTcs u3 Tabuibl CREDITDATA u 3aTeM OIIEHUBAFOTCS U IYOJIMKYFOTCS B
tabmune CREDITSCORES mpu momoru y31a myOaukaTopa HeapuTs peuieHue.
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FmaBa 5. MogenuposaHue 6a3 gaHHbIX ¢ ucnonb3osaHnem IBM
InfoSphere Warehouse

IBM InfoSphere Warehouse n IBM SPSS Modeler

IBM InfoSphere Warehouse (ISW) npenocraBiisieT ceMeicTBO ajropuTMOB HCCJIEIOBAHMS JTAHHBIX, BKJIFOYCHHBIX B
persimmonnyro CYB/I IBM DB2. IBM SPSS Modeler npegoctaBiisieT y3JIbl, TOACPKUBAIONINEC HHTET PAIIEO
CJIeIy oKX aJIroputMoB IBM:

e JlepeBbs pelieHui

* TlpaBusa cBA3bIBAHUSA

e Jlemorpaduyeckas KJIacTepu3alus
* Kracrepuzanus Koonena

* [IpaBmia mocJe10BaTeIbHOCTH

* Perpeccust npeobpazoBanus

e JluneliHas perpeccust

e [lommHOMMATBEHAS PETPECCUS

e Hausnsbiii baiiec

* Jlorucruueckas perpeccus

* BpemeHHBIE psIITBI

Bouee moipobHyro nudopmarmio 06 ITUX aJIrOpUTMax CMOTPUTE B JIOKyMEHTAIMHU, IpUIaraeMoit k ycranoske IBM
InfoSphere Warehouse.

TpeboBaHua ana uHterpauum c IBM InfoSphere Warehouse

Crenyrommue ycaoBUs - 9TO 00s3aTesIbHbIE IpeJBapUTeIbHbIe TPeOOBAHNS [JI IPOBEICHUS] MOAEIUPOBaHUs B Oa3e
JaHHbIX mpu oMot InfoSphere Warehouse Data Mining. UToOs! yOeauTcst B UX COOJIIOICHUH, MOXET
noTpebOBATHCS NPOKOHCYJIbTHPOBATLCS € aIMUHUCTPATOPOM 0a3 TaHHBIX.

* [Iporpamma IBM SPSS Modeler, padoratomas ¢ ycranoskoii cepep IBM SPSS Modeler B Windows nim UNIX
* IBM DB2 Data Warehouse Edition Bepcuu 9.1

or
* IBM InfoSphere Warchouse Enterprise Edition Bepcuu 9.5

e HWcrounuk ganueix ODBC misa coequaennst ¢ DB2, xak onnrcaHo HUXE.

Ilpumeuanue: MonemupoBanue 6a3 maHHbIX U ontuMusanus SQL TpedyroT, uToObl Ha koMnbioTepe IBM SPSS
Modeler 6bL1a BKJIFOYEHA BO3MOXKHOCTD coetnHenus ¢ cepepom IBM SPSS Modeler. [Tpu BiroueHHOM
BO3MOXKHOCTH COEIMHEHHSI MOKHO O0OpaIaThes K aJlrOpUTMaM 06a3 TaHHBIX, BBINOJIHATE 00paTHLI nepeHoc SQL
HEMOCPe/ICTBEHHO ¢ kymeHTa cepBepoM IBM SPSS Modeler u obpamatsces k cepepy IBM SPSS Modeler.
[TpoBepbTe TEKyIllee COCTOSIHUE JIUIICH3MH, JIJIS Yero B MeHIO kKimeHTa cepsepom IBM SPSS Modeler BoibepuTe:

Cnpaska > O nporpamme > /lono/iHuTe IbHBbIE MO IPOOHOCTH

Eciii BO3BMOXKHOCTb COCIMHEHNUS BKJIFOUeHA, Ha BKJIafke COCTOSIHUE JIMIIEH3UN BbI yBUIUTE Omnio Pa3peienue /s
cepBepa.

Enabling Integration with IBM InfoSphere Warehouse

Uto6s! BKiOunTH IBM SPSS Modeler unterpanuto ¢ IBM InfoSphere Warehouse (ISW) Data Mining, Haio
ckoH(purypuposathb ISW, co3aats ucroununk ODBC, BKIIOYUTH HHTErPAIMIO B IMAJIOTOBOM OKHe BcroMoraTtebHble
nporpammel IBM SPSS Modeler, a Takke BKITFOUHTH TeHEpHpOBaHUe U onTuMm3anuro SQL.
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Kon¢urypuposanne ISW

UToObI ycTaHOBUTH U cCKOH(DUTrypupoBath ISW, crienyiite MHCTPYKIMSIM B PYKOBOJCTBe Y cranoska InfoSphere
Warehouse.

Cosnanne ncrounuka ODBC gisg ISW

Yto0bI BKIFOUUTH coennuerre Mexay ISW u IBM SPSS Modeler, Hamo co3aaTh MMsI ICTOYHAKA JTAHHBIX CUCTEMBI
ODBS (data source name - DSN).

ITepen cozganmem DSN BaM HaJ10 MOHNMATH OCHOBBI ICTOYHUKOB JaHHBIX U ApaiiBepoB ODBC, a Takxe
noJyiepxky 6a3 nanusix B IBM SPSS Modeler.

Ecym cepsep IBM SPSS Modeler u IBM InfoSphere Warehouse Data Mining paboTaroT Ha pa3HbIX XOCTax, Co3/aiTe
oauHakoBble DSN ODBC Ha kaXJ10M U3 9THX XOCTOB. Y 0€IUTECh, YTO BbI UCIOJIL3YETE OJHO U TO K€ UMSI JIJIS
3toro DSN Ha kaXX10M XOCTe.

1.

10.

1.
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Ycraunosute apaiisepst ODBC. Onu noctynssl Ha ycranoBounoM aucke IBM SPSS Data Access Pack,
HOCTABJIAEMOM C 3TUM BBIIYCKOM. 3amycTute hails sefup.exe, 4TOObI 3allyCTUIIACH IPOIrPAMMa YCTAHOBKH, U
BbIOEpUTE BCe Hy)XHBIE IpaiiBepbl. CiieyliTe HHCTPYKIMSM Ha SKpaHe, YTOObI yCTAHOBUTD JpaiiBephl.

a. Cosmaiite DSN.
Hpumeuanue: TlocnemoBaTeIbHOCTh MEHIO 3aBUCUT OT UCIOJIb3yeMoit Bepcun Windows.

* Windows XP. B menro I1yck Beibepute Ilanens ynpasienns. lllekHuTe 1BaXKAbI IO 3HAUKY
AJIMHHHCTPHPOBaHHe, a 3aTeM - 110 3Hauky Mcrounnku gannbix (ODBC).

* Windows Vista. B menro ITyck Beibepute I1aneas ynpasaennsi, 3ateM Boeioepute Cucrema. IllenxauTe
JIBaXK/IBI O 3HAUKY AIMHHHCTpHpoBaHue 1 BeiGepuTe MeTounnku nanubix (ODBC), 3aTem BuiOepuTe
OTKpBITD.

* Windows 7. B mento ITyck Beibepute Ilaness ynpasienus, 3aTeM CucreMa u 6€300aCHOCTb, 3aTeM
AjavunuctpupoBanne. Boioepute Mctounukn gannsix (ODBC), 3atem BbiOepuTe OTKPBITD.

b. [lenxuuTte mo Bryaake Cucremuoe DSN, a 3aTeM HakMuTe KHONKY /I06aBHTD.

Bri6epute npaitsep SPSS OEM 6.0 DB2 Wire Protocol.

Haxwmute kHonky I'oroso.

B muanorosom okue Ycranoska apaiiBepa ODBC DB2 Wire Protocol:

* 3apaiiTe UMsI UICTOYHHUKA JAHHBIX.

* B nose [P-aapeca BBemuTe UMs XOCTa cepBepa, Ha koTopoM Haxoautes peisinnonHas CYB/] DB2.
* [Ipumurte 3HaYeHUE IO yMordaruto 1t mopta TCP (50000).

* 3apnaiiTe M 6a3bl JAHHBIX, C KOTOPOH BB OyJIeTe COCAMHSITHCS.

Haxxwmute knonky I1poBeputh coeuHenue.

B nuanorosom okue Peructpanus 8 DB2 Wire Protocol BBeauTe MMs 0JIb30BaTEIISI U HAPOJIb, JAHHBIN BaM
aJIMIHUCTPATOPOM 0a3bl JaHHBIX, a 3aTeM HaxkmuTe kHonky OK.

TTosiButcst coobmenue Coennenne yCTaHOBJIEHO! .

Jpaiisep ODBC IBM DB2. Ecim Bait ODBC pgpaiisep - aTo apaiisep ODBC IBM DB2, cienyiiTe ykazanusim
HIKe, 4To0nI co3gat DSN ODBC:

B oxne AnmuHncTpaTop neTouHrkoB gaHHBIX ODBC oTkpoiite Bkiaaaky DSN cucTeMbl 1 HAKMUTE KHOTIKY
J100aBUTD.

Bri6epute IPAMBEP ODBC IBM DB2 1 naxkmute kuonky I'oToBo.

B okne JIPAVIBEP ODBC IBM DB2 — JI06aBUTh BBENTE MMs HCTOYHNKA JAHHBIX, 4 3aTEM [UIs aJmaca 6asbl
JTAaHHBIX HAXXMUTE KHOTIKY /{00aBUTS.

B oxne [Tapamerpsr CLI/ODBC — <MMs ncTOYHHKA JaHHBIX> Ha BKJIajake MIcTOYHUK TaHHBIX BBeauTe ID
MOJIL30BATEJIS M TAPOJIb, JAHHBIM BaM aIMUHUCTPATOPOM 0a3bl JaHHBIX, 3aTeM OTKpoiite Bkaaaky TCP/IP.

Ha Bxiragxe TCP/IP BBenuTe:
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12.

13.

* Nms 6a3bl JTaAHHBIX, C KOTOPOH BBl XOTUTE COCTUHUTHCS.

* Aumac 6a3bl TaHHBIX (He 600Jiee BOCBMU CHMBOJIOB).

* Nwms xocTa cepBepa 6a3 TaHHBIX, C KOTOPBIM BbI XOTUTE COEAMHUTHCS.
* Howmep nopra Aj1s coeAMHEHMUSI.

IénkuuTe mo BKJIaaKke Omun 3ammMThI 1 BbIOepuTe 3aaaTh onpn 3ammThl (Heo0s13aTeIbHO), a 3aTeM IpUMUTE
onmuro o ymoJrdanuro (Mcnosib30BaTh 3Havenne ayTentugukamun B kongurypamun DBM cepsepa).

HlénxuuTe mo Bryaaxe MCTOMHAK JAHHBIX U HAXXMUTE KHONKY CoeIMHATD.

[TosiButcs coobuenneCoeiunenne NPOBEPEHO YCHELHO.

Cxonourypupyiite ODBC i1 06paTHOI CBSI3U (HE00A3aTEJILHO)

Uto6s! nosryuaTh 06paTHY!o cBs3b 0T IBM InfoSphere Warehouse Data Mining Bo Bpems IOCTPOSHUS MOACIH 1
paspeuts IBM SPSS Modeler oTMeHATH MOCTpOEHHE MOJEIH, CIIETYHTE YKa3aHUSIM HIDKE IO KOH(UTYPUPOBAHUIO
uctoynuka faHnHeIXx ODBC, koTopHIit ObL CO3/1aH B MPEABIAYIIEM pa3fesie. 3aMeTHM, YTO 3TOT IIar
KoHpurypuposanus no3posisiet IBM SPSS Modeler uutats qanusie DB2, koTOpbIe, BO3MOXKHO, HE OBLIN MPUHSITHI
Ha 06a3e JaHHBIX OJJHOBPEMEHHO BBINOJIHSIOMIMMUCS TpaH3akuusMu. Eciiu y Bac coMHeHue 1o moBoAy MOCJIeACTBUM
9TOr0 U3MEHEHMU S, IPOKOHCYIbTUPYHTECh C AIMUHUCTPATOPOM Balllell 6a3bl TaHHBIX.

Jpaiisep SPSS OEM 6.0 DB2 Wire Protocol. /151 qpaiiBepa coequnenns c ODBC BbINoJIHUTE ClieAyOIIINE

EeUCTBHS:

1. 3amyctute anMuHuCTpaTOp UCTOUYHUKOB MaHHBIX ODBC, BbIOEpUTE NCTOYHUK JIAHHBIX, KOTOPBII ObLI CO3/IaH B
IPEIBIIYIIeM pa3fieie, i HaxkMuTe KHonky KondurypupoBarts.

2. B nmanoroBom okHe YcranoBka apaiiepa ODBC DB2 Wire Protocol menknute no Bkiaake lonoanuressHo.

3. 3Bamaitte ypoBenb m3oisanuu mo ymoadannio 0-READ UNCOMMITED(YUTenne HEMPUHATOTO), a 3aTeM
HaxxmuTe kHOTKy OK.
Jpaiisep ODBC IBM DB2. [1511 npaiisepa IBM DB2 BrinoJiHuTe ciiegyromnye aeicTBusi:

4. >3BanyctuTe aAMUHUCTPATOP UCTOUYHUKOB AaHHBIX ODBC, BbIOEpUTE UCTOUYHUK TAHHBIX, KOTOPHIi ObLII CO3/1aH B
OpeablayleM pasjese,  Haxmute knonky KondurypupoBars.

5. B mmanoroBom oxHe [Tapamerpsr CLI/ODBC mignkauTe mo BkjIagke JlonoHuTe/IbHbIe HapaMeTpsbl, a 3aTeM
HaXMUTE KHONKY /{00aBHTD.

6. B mmanoroBom oxHe Jlo6aBuTh mapamerp CLI/ODBC Brioepute napamerp TXNISOLATION, a 3atem

HaxkxmuTe kHOTKy OK.
B nuanoroBom okHe YpoBeHb U30JISIIIUK BbIOEpUTE UTeHne HeNpuHATOro, 3aTeM Haxxmute kHonky OK.

B nuanorosom okue [Tapamerpsr CLI/ODBC naxmute kaHonky OK, 4ToObI 3aBepInTh KOHDUTYPAIIHEO.

OO0partuTe BHUMaHNE Ha TO, 4TO oOpaTHas cBsi3b oT IBM InfoSphere Warehouse Data Mining nosiBisiercst B
crenyromeM Gopmare:

<HOMep_uTepauun> / <xof_BbNoMHeHus> / <hasa_sippa>

rae:

¢ <HOMep_wuTepaunnM> 03HaYaeT HOMEP TEKYIICro NpoXo/a IO JaHHbIM, HAYXUHAsA C 1.

* <XO[,_BHIMOSIHEHWS> O3HAYACT XO/ BHIMOJHEHNUS TeKyIel ntepanuu B Buje yncia ot 0.0 mo 1.0.

* <(hasa_sapa> onuchIBACT TEKYIIYIO a3y aJIrOpUTMa UCCIIETOBAHNS JaHHBIX.

Bxurouenune unrerpanun IBM InfoSphere Warehouse Data Mining 8 IBM SPSS Modeler

Uro0Osl paspemnts IBM SPSS Modeler ucriosibzoats DB2 ¢ IBM InfoSphere Warehouse Data Mining, cHayasia
HAJI0 38/1aTh HEKOTOPBIE ClieNU(pUKAIINY B IUATIOTOBOM OKHEe BecroMoraTtesbHbIe TPOrpaMMBbl.

1.

Bri6epute B menro IBM SPSS Modeler:

HWncrpymentsl > Onuuu > BenomMorare ibHble IPHKJIA/IHbIE TIPOTPAMMBbI
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2. Iénkuaute no Bkiaake IBM InfoSphere Warehouse.

Brunrounte nnterpauuio ¢ InfoSphere Warehouse Data Mining. DTo BkjItoUaeT majauTpy MOJIEUpOBaHUS 0a3
JIAHHBIX (€CJIM OHA ellle He BBIBOJAUTCS) B HIDKHel yacth okHa IBM SPSS Modeler, a Taxxe qo06aBiisieT y3Jibl IS
asroputmoB ISW Data Mining.

Coenunenne DB2. 3agaét ucrounuk nanaeix ODBC DB2 no ymouanuto, HCIOJIb3yeMBblid ISl IOCTPOCHUS U
COXpaHeHUs MoJieJieil. DTOT mapaMeTp MOXKET OBITh EPEONPEIEIEH IPH MOCTPOCHUN OTACIHHON MOJCIIA 1
CTeHEPUPOBAHHBIX y3JIbI MOAe M. HaXkMUTe KHOIIKY ¢ MHOTOTOYHEM (...), YTOOBI BLIOPATH NCTOYHUK TAHHBIX.

Coenunnenne ¢ 6a30i JaHHBIX, HCIOJIB3YeMOe JJIS IeJiel MOIeIMPOBAaHMS, MOKET COBHAAATh, HO MOXET U He
COBNAAATh C COEUHEHNEM, UCIIOIb3YEMBIM [JIs OCTYIA K JaHHBIM. Hanpumep, y Bac Mor ObI OBITH IOTOK,
KOTOPBIii TOJIy4aeT JOCTYN K JAaHHBIM U3 OAHOI 0a3bl nanubix DB2, ckaunBaer nanneie Ha IBM SPSS Modeler miis
UX OYUCTKU WUJIM UHBIX J€HCTBUH, a 3aTeM 3aKauuBaeT JaHHBIE B APYyryro 6a3y nanHeix DB2 ng neneit
MOJIeJIMpOBaHusl. JIpyroii BApHaHT - UCXOAHbIE JAHHBIC MOTJIM ObI HAXOAUTHCS B IIJIOCKOM (paiisie MM UCTOYHUKE
npyroro gopmara (ae DB2); B TakoM cilyuae HOHa100MJIOCH ObI 3akavyaTh B DB2 i1 MmoemmpoBanus. B rodom
cily4ae JaHHBIE OyIyT aBTOMATHYECKU 3aKaYaHbl BO BPEMEHHYIO TAOJIMIly, CO3JaHHYIO B Oa3e TaHHbBIX, KOTOPAs
HCIIOJIb3YETCS A1 MOACIIMPOBAHHUS, €CJIN 3TO HEOOXOIUMO.

IIpeaynpe:xaats o nepe3amucu moaesm naterpamuu InfoSphere Warehouse Data Mining. BriGepute 31y onmuro,
4TOOBI ObITH YBEPEHHBIM, YTO MO/IEJIH, 3alCAHHbIC B 0a3e JaHHBIX, He nepenucbiBatoTcss IBM SPSS Modeler 6e3
TIpeTynpexIeHus.

Cuncox moaedieii InfoSphere Warehouse Data Mining. Dta onuust mo3BoJjisieT BaM NOJIy4aTh CIIUCOK MOJIETIEH,
3anucaHHbIX B DB2, nim yaaiath 9T Moaes . JJONOJHATENIbHYI0 HHDOPMAIIUIO CMOTPUTE B pa3ielie
[‘Iepeuncienne Mometeit 6a3bl fAHHBIX Ha CTP. 59|

Paspemmts 3anyck InfoSphere Warehouse Data Mining Visualization. Ecyii BeI ycTaHOBUII MOTY B
BH3YaJIM3alluH, HAJI0 BKJIFOYUTH €0 3/1eCh /I ucnosb3oBanusaIBM SPSS Modeler.

IIyTb 715 BBIOJHSIEMOro daiiia Moy st Bu3yam3amui. [10/105KeHre BBIMOIHIEMOT0 MOJTYJISl BU3yaTM3aluy (eciiu
OH ycTaHOBJIeH), Hanpumep, C:\Program Files\IBM\ISWarehouse\Im\IMVisualization\bin\imvisualizer.exe.

KaraJior noik/jiro4aeMoro Mo/ 1yJisi BU3yaJIn3ain BpeMeHHbIX PsijioB. [10105KeHre TOAKITF0YaeMOro (hJIer-Mo Iy st
BH3yaJIN3allii BPEMEHHBIX PSI0B (€CJIM OH YCTaHOBJICH), HanpuMmep, C:\Program Files\IBM\ISWShared\plugins)
com.ibm.datatools.datamining.imvisualization.flash_2.2.1.v20091111_0915.

Bkrounte Pacumpennsie onuun InfoSphere Warehouse Data Mining. Bel MoxeTe 3a1aTh IpeieIbHBIN 00BeM
naMsITH JIJI aJITOPUTMA UCCIIeIOBAHNUS JJAHHBIX B 0a3e TaHHBIX U OMPEEIUTh APYrue ONIMU MO BallleMy BHIOOPY B
(hopMe KOMaHHOU CTPOKHU JJIsl KOHKPETHBIX Mojiesiel. [1peest maMsiTi Mo3BOJISET KOHTPOJIUPOBATD BbIICIICHUE
MaMSITU U 337aBaTh 3HAUYCHUE JIUISI PACIIMPEHHO# ommuu -buf. 3geck B kOMaHIHOM CTPOKE MOXHO 33/1aTh U IPYTrHe
pacimpensbie omuun s nepenaun B IBM InfoSphere Warehouse Data Mining. [lonoJiHuTe bRy HH)OPMAIIUEO
cMoTpuTe B pasjene| ‘Pacimpennsie onmuu” Ha cTp. 60}

ITpoBeputs Bepcuro InfoSphere Warehouse. I[Tposepsier Bepcuro IBM InfoSphere Warehouse, koTopyro BbI
UCIIOJIb3YeTe, U COO0IAeT 00 OIIMOKe, eCIIM BbI MBITAETECHh UCIIOJIb30BATH BO3MOXKHOCTD MCCIIEIOBAHMSI JAHHBIX,
KOTOpAasi HE NOIEPKUBAETC BalllEll BEPCUEH.

Bxurouenune noaepkku reHepupoBanus u ontuMusanuu SQL
1. Buibepute B Mento IBM SPSS Modeler:

HWncrpymentsl > CBoiicTBa noroka > Onuun

Ha naneyim HaBUralluUu HICJIKHUTE 110 OIIIUN OHTI/IMﬂ3a[ll/lﬂ.

TToaTBepauTe BKITOUYeHue onmuul enepupoBath SQL. DTOT mapamerp TpedyeTcs I paboThl (HyHKITHIA
MO/ICJTUPOBAHUSI 0a3 JAHHBIX.
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4. Bwidbepute OnrumuzupoBath nocrpoenne SQL 1 OnTumMu3npoBaTh JApyroe BbioJHenne (He TpeOYyeTCs CTPOTo, HO
HACTOATCIIbHO PEKOMCHAYETCA OJIA ONTUMAJIbHOM’ HpOI/I3BO£[I/ITCJ'II)HOCTI/I).

NMocTpoeHune moaenen npu nomoruun IBM InfoSphere Warehouse Data
Mining

Hus moctpoenust mozeneit IBM InfoSphere Warehouse Data Mining TpeOGyeTcst, 4ToOBI 00yUaromnit HA0Op TaHHBIX
pacnosiarajics B TabJMIle WK B IPOM3BOIHOM Tabsmie B 6a3e ganubix DB2. Ecjm 9Ty 1aHHbBIE PACIIOJIOKEHDI HE B

DB2 nm ux "Hy)xHO 00paboTaTth B IBM SPSS Modeler xak yacTb MOATOTOBKH JAHHBIX, KOTOPYIO HEJIH3S BBIIOJHUTD
B DB2, nmepes mocTpoeHneM MOEM 3TH JaHHBIE aBTOMATUYECK! 3aKaUYUBAOTCS BO BpeMeHHYyIo Tabuiy DB2.

OueHKa u BHeApeHue monesnun

Orenka moziesu Beera npoucxout B DB2 u Bcerna Beimosnsiercst IBM InfoSphere Warehouse Data Mining. Moxet
oTpeboBaTLCS 3aKayaTh HAOOP JAHHBIX BO BPEMEHHYIO TAOJIMILY, €CJIN JaHHbIE CO3/IaHbl MJIN JTOJDKHBI
noarotasymBaTbes B IBM SPSS Modeler. [1st Mojiesieii iepeBa pelleHuid, perpeccuy WM Kiactepuzanuu u3 IBM
SPSS Modeler o0pr4HO nepeiaeTcst TOJIBKO OTHO MPEACKA3aHNE U CBI3aHHASI BEPOSTHOCTD MJIM TOBEPUTEIILHBII
nHTepBaj. KpomMe 3T0r0, M0JIb30BaATEIBCKAS ONIUS BBIBOAA JOBEPUTEIHHBIX HHTEPBAJIOB [JIS1 KAKIAOTO
BO3MOYHOT'O BBIBOZIA (KaK U B JIOTHCTHYECKON PErPECCHUN) - ITO ONIMS BPEMEHH OLIEHKH, JOCTYIHAs Ha BKJIAJKE
[TapamMeTpsI cienka MoJienu (TepekiiroyaTes b BR/IIOYATH 10BepHTe/IbHbIe HHTEPBAJIbI I BeeX KaaccoB). [
Mopeseit CesispiBanue u [TocenosatenbHocTh 13 IBM SPSS Modeler nepenaercst Heckosibko 3Hadenuit. IBM SPSS
Modeler moxeT onenuts monesm IBM InfoSphere Warehouse Data Mining n3HyTpu NOTOKOB, OIyOJIMKOBAHHBIX JJISI
BbINoJHEeHUs!, ucnoJibdysi IBM SPSS Modeler Solution Publisher.

B cnenyromeit Tabimiie 00BbACHIIOTCS HOJIS, CTEHEPUPOBAHHBIE TP OLEHKE MOJIEIICH.

Tabnuua 5. lNMona oueHKkn moaenm

Tun monen CT0.J101bI OLIEHKH 3navenne
JepeBbst perieHuit $T-rmose Hawryumee npeackazanue 118 mo-14.
$1C-r0.14 JloBepuTesbHbI MHTEPBAJI HAUJTYYIIIEr O
MpeJICKa3anusl ISl 1044,
$1C-3nauenuel, ..., $1C-snauenueN (neoOs3aTesbHO) [JoBepuTeIbHBIN
HMHTEPBAJI KAKJI0TO U3 N BO3MOKHBIX
3HAYECHUU IS I01A.
Perpeccus $1-rmose Hawumny4iuee npeackasanue 101 17044.
$1C-r10.114 JloBepuTeIbHBINA HMHTEPBAJI HAMJIYYILLIErO
TIpeACKa3aHUS IS 014,
KJIaCTepU3aLus $l-umsa_moneau Hawtyuinee Ha3HaueHue Kjacrepa 1Jis
BXOJJHOU 3aIIUCH.
$1C-uma_moxenu JloBepuTeIbHbII MHTEPBAJI HAMIYYILIEr O
Ha3HAYEHUS KJIACTEPa IS BXOJIHOM
3aIHCH.
B3aumocssizb $Tl-umsa_moneau W nentuduxatop NpaBujia COOTBETCTBUSL.
SIH-umsa_moneau DJIEMEHT CJIEJICTBUS.
SIHN-uma_moneau Mms snnemeHTa ciieicTBUS.
$IS-umsa_mozeau 3HaveHUe NOIAEPXKKH IIpaBUiIa
COOTBETCTBHUSI.
$1C-umsa_moxeru 3HaueHue JOCTOBEPHOCTH IIpaBuia
COOTBETCTBHUSL.
SIL-uma_moneau 3HaueHue Mo beMa npaBuia
COOTBETCTBUS.
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Tabnuua 5. [Nons oueHKn Moaem (npoao/mxKeHne)

Tun moaem CT10.I01BI OlIEHKH 3navenne

SIMB-umsa_moneau KonnuecTBO COBIAAIOINX 3JIEMEHTOB
YCJIOBHUS UJTK HAOOPOB 2JIEMEHTOB
ycIoBust (Tak KaK BCE JIEMEHTHI YCIIOBHUSI
WUJIM HAOOPBI 2JIEMEHTOB YCIIOBHS
JOJIKHBI BXOAUTH B 3TO KOJIMYECTBO, OHO
PaBHO YHCITY 2JIEMEHTOB YCJIOBUS WU
HaOOPOB JIEMEHTOB YCIJIOBHS).

[TopsiakoBeIil HOMEP Sl-uma_moxeau W neHTudukaTop NpaBmia COOTBETCTBHS

SIH-umsa_mozneau Habop ameMeHTOB ciieIcTBUs
COOTBETCTBYIOIIETO paBUiIa

$THN-umsa_moneru MMmeHa 351eMeHTOB B HAOOPE JIEMEHTOB
CJIE/ICTBHSL JUTI1 COOTBETCTBYIOIIETO
paBuia

SIS-uma_momeau 3HayeHue MOAAEPKKH JJIs1

COOTBETCTBYIOIIICI O IIpaBUJIA.

$IC-uma_moneau 3Ha4yeHue 10CTOBEPHOCTH IS
COOTBETCTBYIOIIET O IIPAaBUJIA

SIL-umsa_mogeau 3HayeHue noabeMa s
COOTBETCTBYIOILETO IpaBUia

SIMB-uma_moneau KosmuecTBO coBIagaroux JIEMEHTOB
YCJIOBHUSI UJIK HAOOPOB 2JIEMEHTOB
yciioBust (Tak Kak BCE 3JIEMEHTBI YCIIOBHSI
WJT HAOOPBI 3JIEMEHTOB YCJIOBUS
JIOJDKHBI BXOIWTH B 9TO KOJIMYECTBO, OHO
PaBHO YMCITY 2JIEMEHTOB YCJIOBHS HJIU
HabOPOB 3JIEMEHTOB YCJIOBUS)

Hawusnsriit baiiec $l-rroae Hawnny4iee npeackasanne ajis moi4.

$1C-r10.12 JloBepuTesbHbIA MHTEPBAJI HAUJTYYILIEr O
MIpeICKa3aHuUs ISl 1044,

Jlorucruueckas perpeccus Sl-rmone Hawyuiiee npeackazanue aJist moi4.

$1C-r10.14 JloBepuTeIbHBINA MHTEPBAJI HAUIYYILLIErO
TIpeICKa3aHUS JAJISl [0.14.

YnpasneHue mogenamu DB2

[Tpu nocrpoenun monesm IBM InfoSphere Warehouse Data Mining uepe3 IBM SPSS Modeler coznaercst Moaess B
IBM SPSS Modeler u co3maeTcst uiim 3aMeHsIeTCs MOJIe)Ib B 6a3e ganubix DB2. Monens IBM SPSS Modeler Takoro
poJia cChlJIaeTCs HAa COACPKUMOE MOJIeJTd 0a3bl JaHHBIX, XpaHsIIeics Ha cepBepe 60a3 nanubix. IBM SPSS Modeler
MOJKET BBITIOJIHSATH MPOBEPKY COOTBETCTBUS, COXPAHSS UACHTUIHYIO CTEHEPUPOBAHHYIO CTPOKY KJIFOUYa MOJCIIN U B
moen IBM SPSS Modeler, u B moaeu DB2.

CTpoka kjrova 1Jis Kaxaoi Mojiesi DB2 BeiBoauTes B cTOJI01C HHihopmayus o Moge u B TAATIOTOBOM OKHE
Crucok Mopeseit 6a3bl nanubix. CTpoka kiroua a1 Mmoaesu IBM SPSS Modeler BeiBogutest kak Kitrou Mmoesm Ha
Bkytanke Cepsep mojesiu IBM SPSS Modeler (pu momereHuu B moToK).

Kromky [TpoBepuTh MOXKXHO UCIIOIB30BATH JJIsI IPOBEPKH, 4TO Kiroun B moaes IBM SPSS Modeler u B Mmoesu
DB2 coBnagaror. Ecimn Moaesib ¢ TakuM ke MMeHeM B DB2 He HaliieHa MM KJIFOYH 3THX MOJIEJIE He COBIIaaroT,
9TO O3HAYaeT, YTO MoAesb DB2 Oblta yaieHa Wi MOBTOPHO MOCTPOCHA C MOMEHTA IOCTpoeHMs Moaesm B IBM
SPSS Modeler. JlonoHuTeNbHYEO HHYOPMAIIMIO CMOTpHTE B paszese [‘Briagka Ceppep cienkos Moneseii ISW” Hal
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MepeuncneHue mogenen 6asbl AaHHbIX

IBM SPSS Modeler copepxuT uaaoroBoe OKHO JUIs IepeurcieH st MoJielieii, xpanumbix B IBM InfoSphere
Warehouse Data Mining, n mo3BoJisieT BKJIFOYATh U OTKJIFOYATH 3T MOJIEJIN. DTO JUAJIOTOBOE OKHO JIOCTYITHO U3
JINAJIOTOBOT'O OKHA BCIIOMOTaTEeIbHBIX PUKJIATHBIX TporpaMm IBM U B THAJIOTOBBIX OKHAX MOCTPOCHHMS,
poCMOTpa U mpuMeHeHus 1ist oTHocsmuxcs k IBM InfoSphere Warehouse Data Mining y3imoB. Jluist kaxmoit
MOJICJIM BBIBOJUTCS CJIeIyIOIast HH(GpOpMAIHs:

* WM momemu (MMt MOJIEITH, KOTOPAst UCIOJIb3YETCsl 1JIsl COPTUPOBKU CIHCKA ).

* Uudopmarnus o mojesu (nHGOpMAIHSI O KITFOYe MOEIIH, CIIYYaiiHO CTeHEPUPOBAHHOM IPHU TOCTPOSHUU MOJIEIN
IBM SPSS Modeler).

e Tun momemm (tabmmna DB2, B kxoTopoit IBM InfoSphere Warehouse Data Mining coxpaHIT 3Ty MOZEIIB).

NMpocmoTp moaenen

WuctpymenT BusyanuzaTop - 3T0 eJMHCTBEHHBIIT ClIOCO0 IPOCMOTpa Moesiell uceiaenoBanns naHHbIX InfoSphere
Warehouse Data Mining. DTOT HHCTPYMEHT MOXHO YCTAaHOBUTD JON0JIHUTEILHO ¢ InfoSphere Warehouse Data
Mining. JlonoauuTensayo nabOpMaImio cMoTpuTe B paszese [‘Enabling Integration with IBM InfoSphere]
[Warehouse” Ha ctp. 53|

* Haxwmure knonky IIpocMoTp 115 3ammycka HHCTPYMEHTA BU3yaIM3aid. YTO IMEHHO BBIBOIUT 3TOT HHCTPYMEHT,
3aBUCUT OT THUIIA CTEHEPUPOBAHHOIO y3J1a. Hanmpumep, MHCTpyMEHT BU3yaIM3alUU BO3BPATUT NPEACTABIICHUE
ITpenckazanuble KJIACCHl IPH 3aITyCKe U3 CIIENKa MOJIE M epeBa peteHuit ISW.

* Haxwmure knonky IIpoBeputh pe3yabTaThl (TOJIBKO A1 y3710B JlepeBo pemreHnii 1 [1ocieoBaTeIbHOCTE), 9TOOBI
3aMyCTUTHh MHCTPYMEHT BU3YAJIM3AIUH U IPOCMOTPETH CBEACHNUS 00 001IIeM KauecTBEe CreHepUPOBAHHONW MOJIEIIH.

AKcnopT moaenei U reHepupoBaHue y3noB

B monemnsix IBM InfoSphere Warehouse Data Mining MOXHO BBINOJIHATD 9KcHOPT u umMnopt PMML.
OxcnoprupoBanublii PMML - sT0 nexoansiii PMML, crenepuposannslii IBM InfoSphere Warehouse Data Mining.
DyHKIMS SKCIOPTa BO3BpaIaeT Mojieib B popmate PMML.

CBOJIKY MOJIEJIM ¥ €€ CTPYKTYPY MOYKHO 9KCIIOPTUPOBATH B TEKCTOBBIN (aiis u B daiin popmara HTML. B
MOJIXO/ISIIIUX CUTYAIMSIX BB MOXKETE CTeHEPUPOBATH HYKHbIE y3Jibl PuiibTp, Beibop u M3sineuenue. Boiee
noapoOHyI0 HHYOPMAITUIO CMOTPUTE B pasjelie "Dxcnopt mozaeseir” B Pyxosoacree moavzosatess IBM SPSS
Modeler.

O6Lwwue napameTpbl y3n0B ANA BCEX anropuTMoB

Crrenyroinue napaMeTpsl - oorye Ayt MEHOTHX aaroputMoB IBM InfoSphere Warehouse Data Mining:

Ha3zunavenne u npeuKTopsl. HazHaueHne u mpeJMKTOPBI MOXKHO 33/1aTh HA y3Jie THUIl WIIH BPYYHYIO, UCIOJIb3YsI
BKJIaJKy [10JIs y3J1a MOCTpOUTENISl MOJIesel, 4TO 0ObIYHO Hcnob3yeTcst B IBM SPSS Modeler.

Hctounnk ganabix ODBC. DToT mapameTp Mo3BOJISET MOJIB30BATEIIO Iepe3anucaTh ncTouHuK JaHHEIX ODBC no
YMOJIMAHUIO [JIs TeKyILel Moaesd. (3HaueHue 10 yMOIYAHUIO 3a1aHO B IHAJIOrOBOM OKHe BecoMoraTesbHble

TPUKJIAJIHBIC IPOrPaMMBL. JIOTIOJIHNTEIbHYIO0 HHPOPMAIIIIO CMOTPUTE B pa3iese |“Enab1ing Integration with IBMI
|InfoSphere Warehouse” Ha cTp. 53| )

Onuuu Bknagku Cepeep ISW
Brl MoxeTe 3a1aTh coenuHenue ¢ DB2, ncrosibdyemoe 1t 3aKaUKK TaHHBIX U1 MoJesmpoBanus. [1pu
HEOOXOAMMOCTH MOKHO BBIOpATh coeTMHEHNe Ha BKJaake CepBep A KaXKI0TO y3Jia MOJACIUPOBAHMS, YTOOBI
nepesanucath coegnHenue ¢ DB2 no ymouruanuio, 3a1aHHOE B IMAJIOTOBOM OKHe BeroMoraTtesibHble IPUKJIaIHbIe
IPOrpaMMBl. JIONOJTHUTEIbHYIO HHOPMAIIIIO CMOTPHUTE B pa3uenel“Enabling Integration with IBM InfoSpherel
[Warehouse” na ctp. 53|

COCHI/IHCHI/IC, HCIOJIB3YEMOC IJId MOACJIMPOBAHUS, MOXKET COBIIAJaTh UJIM HE COBIIAJaTh C COCJUHCHUEM,
HCIOJIb3YEMBIM B y3JIC UICTOYHHUKA IJId IOTOKA. HaHpHMep, Y BaC MOXET OBITH IIOTOK, KOTOprﬁ 06pa1.uaerca K
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JTaHHBIM OJTHOH 0a3wl maHHbIX DB2, ckaunBaeT manusie B IBM SPSS Modeler mtst ouMcTkY Wi ApYTUX ASHCTBUHA U
3aTeM 3aKauuBaeT JaHHbIE B APYTyro 0a3y manublx DB2 s nesieit MoaemmpoBaHus.

Nms ucrounnka nanaeix ODBC addextuBHO BeTpoeHo B kaxblii motok IBM SPSS Modeler. Ecim co3nannbiii Ha
OJHOM XOCT€ NMOTOK BBINOJIHSIETCA Ha APYrOM XOCTe, IMEHA UCTOYHMKA JAHHBIX HA 3TUX XOCTaX JOJDKHBI COBHAATh.
Jpyroii BapuaHT - Ha BkJajke CepBep KaxA0ro y3Jia HCTOYHUKA UM MOJIEJIMPOBAHUSI MOXKHO BBIOpAaTh pa3HbIE
UCTOYHVKH JaHHBIX.

[Tpu mocTpoeHNN MOIETI MOKHO MOJIyYUTh OOPATHYIO CBSI3b, UCIIOJIB3YS CIICTYFOIIIHE OIIIIHN:
* BruarounTth 00paTHYIO CBA3b. BrIOeprTe 3Ty ONIMEO IS HOJTyYeHUSI OOPATHOI CBSI3U BO BpeMsl TOCTPOCHUS
MO/JIe/H (3HAUYCHE 10 YMOJTYAHUFO - BBIKJIFOUYCHO).

* VnTepBaJj o6paTHOii cBsi3M (B ceKyHIax). Ykaxure, kak uacto IBM SPSS Modeler 6yaet mosyyaTh mOIIepKKY
00paTHOM CBSI3M IO XOAY MOCTPOEHUS MO,

Bxurounts pacumpennsie ommun InfoSphere Warehouse Data Mining. Beioepute 31y onmmro, 4ToObI BBIBOIUIACH
KHOTIKa Pacimpennsie onmmu, Mo3BOJISAFOIIAS 33/1aBaTh HECKOJIBKO JTOMOJHUTEIBHBIX OIIIUHA, TAKUX KaK IPeIes
IAMSTH 1 ToNb30BaTebekuii SQL. JlonoHnTe bHy0 HEQOPMAIIIIO CMOTPHTE B paszese|“Pacimpennsie omrn’}

Ha Bxmagke CepBep I CTEHEPHPOBAHHOTO y3J1a €CTh OIS TS BBITOJHEHUS IPOBEPKH COOTBETCTBHS, IPU
UCIIOJIb30BAHNU KOTOPOH HICHTHYHAS CTEHEPUPOBAHHAS CTPOKA KJIF04a coxpaHsieTcs u B Mmoaesn IBM SPSS
Modeler, n 8 Mozes DB2. JlonoHuTeIbHY0 HHOOPMAIIIEO CMOTpHTE B pasaese [‘Briagka Cepsep cienkos|
IMonesteit ISW” Ha crp. 75|

PacwumnpeHHble onuum

Ha Bxmazke CepBep I BCeX aJTOPUTMOB €CTh HEPEKITFOUIATENb I BKIIFOUCHHUS PACIIINPEHHBIX OMIINI
MoaesmpoBanus [SW. Eciin HaxkaTh kHONKY Paciumpennbie onmuu, MosiBUTCS AMAJIOTOBOE OKHO PacimpeHHble Onun
ISW, rie MOXHO 3a/1aBaTh ONIIMH, OTPEIEISIOIINE:

e Tlpenen namsTu.

* [lpyrue pacuiupeHHble OIMIIUY.

* Tlomp3oBartenbckuii SQL JaHHBIX MCCIIETOBAHUS.

* Tlomw3oBatesnbekuit SQL jTornueckux JaHHBIX.

* Ilone3oBaTtenbckuit SQL napaMeTpoB HcCIeJOBAHUS.

HPEIICJI namMsTH. OrpaHI/I'{I/IBaeT HOTpe6J’I€HI/I€ IaMsATH aJITOPUTMOM IIOCTPOCHUSA MOICIIN. O6paTI/IT€ BHUMAHUC Ha
TO, YTO CTaHAAPTHAa paClIUpCHHAA ONIUA 3aJaC€T MPEACI AJId YUCIIa JUCKPETHBIX 3HAYCHUI KaTeropuaJIbHbIX
JaHHBIX.

Jlpyrue pacimpennbie onuun. [T03BoJISET 3aaBaTh PACIIMPEHHBIE O 110 BallleMy BBIOOPY B BHI€ KOMAHTHOMN
CTPOKH [T KOHKPETHBIX MOJEJICH NI pereHni. JleTamm MOTyT pa3indaThCs B 3aBUCHMOCTH OT PEaJIM3aINU M
petenusi. MoxHO Bpy4HYIO pacuimpuTh crenepupoBannblii IBM SPSS Modeler SQL, uToOb! onpeieuTh 3a1a4y
MOCTPOEHUS] MOJECJIU.

IMoas3oBarenbeknii SQL 1annbIx uccieaoBanus. Bol MoxkeTe 100aBUTh BBI30BBI METOOB JIJISI U3BMEHEHUS 00 bEeKTa
DM_MiningData. Hanpumep, npu BBoJie cieayromiero SQL fy1st TaHHBIX, HCTIOJIB3YEMBIX IIPH HOCTPOSHUH MO/IEIIH,
Jo6aBJsieTcss GUILTP HA OCHOBE MOJIS C Ha3BaHUueM Partition:

..DM_setWhereClause('"Partition" = 1')

IMoab3oBarenbeknii SQL ormyeckux aaHHbIX. Bbl MOeTe 100aBUTH BBI30BBI METOIOB JJIsI U3MCHEHUST OOBEKTA
DM_LogicalDataSpec. Hanpumep, cienyrommii SQL yaanseT noste u3 Habopa 1noJsieil, HCIoJIb3yeMbIX IS
MIOCTPOCHUSI MOJCIIN:

..DM_remDataSpecF1d('field6"')
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IMoab3oBarenbekunii SQL napameTpoB nccie1oBanusi. Bol MoxeTe 100aBUTh BHI30BBI METOJOB 151 N3MEHEHU S
obwvexkTa DM_ClasSettings/DM RuleSettings/DM ClusSettings/DM_RegSettings. Hanpumep, npu BBoze
caenyrontero SQL s IBM InfoSphere Warehouse Data Mining nepeaeTcst MHCTPYKIIUSI aKTUBUPOBATS T10JIe
Partition (To ecTb OHO JOJDKHO BCET/1a BKJIFOYATHCS B IOJIYYCHHYIO MOJIEJIb):

..DM_setF1dUsageType('Partition',1)

Onuyuu croumocTu ISW
Ha BKJIAIKC CTOI/IMOCTB MOXHO HaCTpOI/ITB CTOUMOCTHU OH_II/I60‘IHBIX KJIH.CCPI(I)I/IKB.HPIIZ, YTO IO3BOJIUT 3a1aTh
OTHOCI/ITGHLHyI-O BaXHOCTH pa3.]'II/I‘1HIJIX BUOOB OIHI/I6OK HpOFHOSI/IpOBaHI/ISI.

B HEKOTOPBIX KOHTEKCTAX ONpeAesIeHHbIe BU/IbI OLINOOK 00XOATCS MOJIb30BATENIO JOPOoXe Apyrux. Hanpumep,
MOJXKET 0Ka3aThCs 00JIee JOPOTOCTOSIIINM KJIaCCH(PUIUPOBATh NPETEHICHTA HA KPEIUT C BLICOKAM YPOBHEM PHCKA,
KaK ¢ HU3KUM yPOBHEM pPHCKa (OJIMH BH]T OIIUOKH), YeM KJIACCU(UIUPOBATH MIPETEHACHTA HA KPSIUT C HU3KAM
YPOBHEM PHCKa PUCKOM KaK C BBICOKMMU YPOBHEM prcKa (Apyroi Bux ommokn). CTONMOCTH OIMUOOYHON
KJIACCH()MKAIINH MTO3BOJIAIOT 3a1aTh OTHOCHTEIHHYEO BAXXHOCTD PA3JIMIHBIX BUIOB OIIMOOK IIPEeICKa3aHusI.

CronmocTn OmmOOYHON KITaCCH(UKAIIH - 3TO TIO CYIIECTBY Beca, IpUMEHseMble K KOHKPETHBIM HCXOaM. DTH Beca
(baKkTOPU3YIOTCS B MOJIEJIb U MOTYT (haKTHYECKH U3MEHHUTH Npe/icka3aHue (B KauecTBE Coco0a 3aIluThl OT
JIOPOTOCTOSIIIUX OINOOK).

3a uckiroueHreM mozeseir C5.0, cToumMocTH OmMOO0YHOM KiIacCu(UKALIUY IPH CKOPUHTE MOJICJICH He MPUMEHSIFOTCS,
U TIpY PAHKUPOBAHUH WJIM CPABHEHUH MOJIeJIci BO BHUMAaHUE He MPUHAMAIOTCS. MOelTb, BKITFOYaroIasi B ceOst
CTOMMOCTH, HE MOXET JTaTh MEHBIIIE OITMUOOK, YeM Ta, KOTOPasl He PAHKUPYETCS U HE MOKET PAaHXAPOBATHCS XOTh
CKOJIb-HUOY/Ib BBIIIE B EAMHUIIAX OOIIEH TOYHOCTH, HO, CKOpEee BCET0, OHA Oy/IeT BBIMOJHATHCS JIy4Ille Ha MPAKTHKE,
ITOCKOJIbKY B HEH 3aJI0’KEHO MPETYCMOTPEHHOE CMEIIICHNE B MOJIb3Y MeHee JOPOroCTOAUUX OIHOOK.

ManI/IHa CTOMMOCTEM ITOKA3bIBAET CTOUMOCTD JJIA KaXJ0T'0O BO3SMOXKHOI'O COUYECTaHUA HpCZ[CKaSaHHOﬁ u
JISUCTBUTEIILHOM KaTeropuii. [1o ymMoJrdaHuro i BceX CTOMMOCTel oInO0YHON Kiiaccu(puKauy 3a1aeTcs
3HaueHue 1,0. UToObl BBECTH MOJIb30BaTEILCKHIE 3HAYEHHSI CTOUMOCTeH, BeiOepuTe Menosb30BaTh CTOMMOCTH
OLIHOOYHOIH KIacCH(UKANNN 1 BBEIUTE B MaTPUIly CTOUMOCTEN HyKHbIe BaM 3HAYEHHUSI.

YTOOBI N3BMEHATH CTOMMOCTH OIIUOOYHOHN KJIACCH(PUKAINH, BEIOCPHUTE SUCHKY, COOTBETCTBYIOIIYEO HY)KHOMY
COYCTAHMIO MIPEICKa3aHHOTO U JICHCTBATEIFHOTO 3HAUCHHIA, YAAIMTE CYIIECTBYIOIIEE COIEPKaHNe STYCHKN 1 BBEIUTE
JUTS Hee JKeJTaeMyIo CTOMMOCTh. CTOMMOCTH HE SIBJISIFOTCS aBTOMATHIECKN CHMMETpUiHbIMU. Hanpumep, ecm a1
CTOMMOCTH OIMOO0YHOH KJtaccuuranuu 4 kak B 3aaaTh 3HaYeHue 2,0, y CTOUMOCTH OIMOO0YHOM Kiaccupukarmm B
Kak A Bce paBHO OyJIeT 3HaUYeHHUE Mo yMoJyyaHuto 1,0, moka BbI He U3BMEHUTE TAKXKE U €ro SIBHBIM 00Pa3oM.

Iepeso peweHun ISW

Mojienu iepeBbeB pellIeHIiT TO3BOJISIOT CO3/IaTh CUCTEMbI KJIACCH(DUKAIINN, KOTOPBIE IPEICKA3bIBAIOT MU
KJIaccuuuupyroT Oyyie HaOIFOICHUS Ha OCHOBE Habopa pemaronux npasuil. Ecim qaHHbIe pa3aessaroTcs Ha
MHTEPECYIOIINE Bac KJIACCHI (HAIPUMeEp, CCYAbl BLICOKOTO U HU3KOTO PUCKA, MMOAUCYNKY U He-TIOJIIACYUKHY,
TOJIOCYIOIIME W HETOJIOCYIOIINE WA THIBI OAKTEPHii), MOKHO HCIIOJIF30BATh CYIIECTBYFOIINE TaHHBIC IS
MTOCTPOCHUS MPABIII, KOTOPBIE MOKHO MPUMEHSITh TSI KJIACCH(DUKAIINN CTaPhIX 1 HOBBIX HAOJTFOICHWIA C
MaKCHMAaJIbHOW TOYHOCTHI0. HampuMep, MOXKHO OCTPOUTH AEPEBO, KIIaCcCU(UIMPYIOIIee KPEAUTHBIC PUCKH WUJITH
HaMepeHNUe MOKYIKU Ha OCHOBAHMU BO3PacTa U APYrux GakTOPOB.

Anroputm aepesa perienuit [ISW cTpouTt aepeBbst kiaccuuranuii Aj1s1 KaTeropualbHbIX BXOIHBIX JAHHBIX. B
pe3yJibTaTe MOJIyyaeTcs JBOUYHOE AePeBO peleHuit. st mocTpoeHust MOJe I MOKHO IPUMEHUTD Pa3JIMuHbIe

nmapaMeTpbl, B TOM YUCJIC CTOUMOCTDb OIIMOOYHON KJ'IaCCI/I(i)I/IKaIII/II/I.

BusyammsaTtop - 3To e AMHCTBEHHBII HHCTPYMEHT [T pocMoTpa Mozesneit IBM InfoSphere Warehouse Data Mining.
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Onuuu moaenu gepesa peweHun ISW

Nms mogemn. MoXXHO CreHepUpOBAaTh UMSI MOJIEJIM ABTOMATHYECKH HAa OCHOBE MOJI Ha3HaueHus uim nous ID (;mbo
TUIA MOJIEJI B CJIy4ae, €CId HUKAKOEe U3 9THUX OJIeH He 3a/jaH0) JIM0O0 3aJaTh I0JIb30BATEIbCKOE UMSI.

Wcnoab30BaTh pa3/esieHnbie qannble. Ecii BbI onpeesseTe noJje pasaeseHus, Bbioepute onmuto Vcnob3oBaTh
pa3jieieHHbIe JaHHbIE.

BbinosHuTH NPOX0/1 TeCTHPOBaHUsl. MOXHO BHIOPATH BBINOJIHEHNE IPOX0/1a TeCTUPOBaHus. Toraa mpoxom
tectupoBanus IBM InfoSphere Warehouse Data Mining BITOTHSIETCS TIOCIIE TIOCTPOCHIST MOJCIIH JIJIs1 0OyHYAFOIIETO
paszesna. [Ipu 3TOM BBIIOJIHSIETCS IPOXO/1 IO IIPOBEPOYHOMY Pa3/ielly /Ui YCTAHOBJICHUS HH(POPMAIMK O Ka4eCTBe
MOJIEJIH, TIOAbeMa AUArpaMM U TakK Jajee.

MakcumaJjibHOe KOJIH4eCTBO ypOBHeﬁ B JIEpeBeE:. Bbl MmoxeTe 3a1aTh MaKCUMAJIbHOC KOJIMIYECTBO ypOBHeﬁ B JICPECBC.
KommuecTBo JOIIYyCTUMBIX ypOBHefI 6y,£[€T OI'paHUYCHO 3aJaHHBIM 3HAYCHUCM. Ecmu ata Oomnust OCTacTCA
HeBbI6paHHOﬁ, NPUHYIUTCIIBHOC OTPAHUYCHUEC HE BBOOAUTCH. YUTo06bI n30eraThb IMECPCYCI0KHCHHBIX MO,I[CJIeﬁ,
PEKOMCHAOYCTCA OOBIYHO HCIIOJIL30BATEH 3HAUCHHS HE OOJIBIIIE ISTH.

Onuwuun ISW Decision Tree Expert

MakcuMaJjibHasi YUCTOTA, DTa OMIUS 3a4aeT MAKCUMAJIbHYIO YUCTOTY [IJII BHYTPEHHUX y3J10B. Eciu pasaeseHue
y3Jia IPUBOJUT K TOMY, UYTO AJII OAHOTO U3 JOUYCPHUX Y3JIOB MPEBLIIIACTCS 3aﬂaHHI)II71 mokKasaTejib YUCTOThI
(mampumep, 6oJtbIre yeM 90% ciryyaeB NoNaaroT B yKa3aHHYIO KATErOPHUIO), TAKOW y3es He OyIeT pas/ieseH.

MunuMaibHOe YHCJI0 HA0II0/IeHnii Ha BHY TpeHHuii y3e. Ecii pa3esienue y3ja NpuBOJIUT K Y3JIy C YACIIOM
HAOJIFO/ICHU MEHbIIIE YKa3aHHOTO MUHIMYMa, TAKOH y3eJ He OYIeT pa3ielicH.

CsasbiBaHue ISW

V3en CesasbiBanne ISW MOXHO HCHOJIB30BATH JJIs1 HOUCKA MIPABHJI CBS3BIBAHUS CPEH JIEMEHTOB,
HIPHUCYTCTBYIOIINX B HaOope rpyni. [IpaBuia cBSI3bIBaHMS CBSI3BIBAIOT KOHKPETHBIN BBIBOJ (HAIPUMED, HOKYIKY
HEKOTOPOTo MPOIYKTa) C HAOOPOM YCIIOBH (HAIPUMeED, C TOKYNKON HECKOIBKUX APYTUX MPOJAYKTOB).

3az[aBaﬂ OrpaHHYCHUus, MOXHO BI)I6paTb BKJIFOUCHUE ITPABUJI CBA3BIBAHUS B MOJCJIb NJIN UX UCKJIFOUYCHUE U3 MOJCJIN.
Ecmm BEI BI)I6I/IpaCT€ BKJIFOUCHHUEC KOHKPETHOI'O IIOJIA BBOJA, IPpaBUJIa CBA3bIBAHUSA, COACPKAIIIUE 11O KpaﬁHefI MEpPE
OJIMH U3 3aJdaHHBIX 3JICMCHTOB, BKJIFOUYAKOTCA B MOIECJIb. Ecmm BBI HCKITIOUaeTe moJie BBO/Ja, ITpaBuJla CBA3bIBAHU,
coacpxKalume 0001 U3 3aJJaHHBIX 3JICMCHTOB, OT6paCBIBa}OTC$I U3 pE3yJIbTATOB.

AJNTOpPHUTMBI CBSI3BIBAHNUS M TTOCJIENOBATEIbHOCTH ISW MOTYT HCIIOJIB30BATH TAKCOHOMHH. TakcOHOMUN
0TOOPAXAIOT OTACIbHBIC 3HAYCHHUS HA MOHATHS O0Jiee BLICOKOTO ypoBHS. Hampumep, pyukn u KapaHJaIIid MOTYT
OBITH OTOOPAXKEHBI B KATETOPHIO KAHIIEJIIPCKUX TOBAPOB.

V npaBuI CBSA3BIBAHUS €CTh OJTMH KOHCEKBEHT (BBIBO/T) U HECKOJIBKO aHTEIEICHTOB (Habop ycioswuii). [Tpumep:
[Xne6, Mxem] [Macno]

[Xne6, Oxem]
[Maprapu]

3aech Xneb u [KeM - 5TO aHTeNEeAEHTHI (MX HA3LIBAIOT TAKXKE YCJAOBHEM NpaBuIa), a Macno uiam MaprapuH - mpuMepsI
KOHCEKBEHTOB (WX Ha3BIBAIOT TAK)KE KaK CJIeACTBHEM NMpaBuia). [lepBoe mpaBmiio 03HAYAET, YTO MOKYyNATeN b Xjeba 1
JDKeMa B TOM e TOKYIIKe TIOKYNaeT ¥ Macjio. BTopoe mpaBuiio 03HavYaeT, YTO HOKYIaTeNIb IPH HOKYIKE TOTO ke

coueTanus (Xj1e0 ¥ KEM) TP TOM K€ TOCEIIeHNN Mara3uHa MOKyIaeT MaprapuH.

Busyanuszatop - 3T0 eAMHCTBEHHBII HHCTPYMEHT 111 ipocMoTpa Mojesteit IBM InfoSphere Warehouse Data Mining.

Onuuu nonen cea3biBaHuA ISW

Ha BKJIaJIKC Ions 3aJar0TCA IIOJIA, KOTOPBIC 6y,E[yT HCIOJIB30BATBHCA IPU NOCTPOCHUU MOJCIIN.
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ITepen mocTpoeHnemM Moe M HEOOXOANMO YKa3aTh MOJIsI, KOTOPBIE TOJKHBI CIIy>KUTh NOJISIMA HA3HAUYCHUS U
BXOJHBIMH IOJISIMU. 32 HEMHOTHMH UCKJIFOYEHISIMH, BCE Y3JIbI MOJICJIMPOBAHUS OYAYT UCIOIb30BATh HH(OPMAIIUIO
0 NoJIsIX U3 y3Jia Tun, pacrnosoxxeHHoro Boiile. [Tpy uecnoab30BaHUN ONLIUY IPUMEHEHUS 110 YMOJIYaHUIO y3J1a Tun
JUJIs BBIOOpa BXOJHBIX IOJIEH 1 noJjieit Ha3HAYeHUs €IUHCTBEHHBIN MapaMeTp, KOTOPBI MOXKHO U3MEHUTh Ha 3TOI
BKJIAJIKE, - 3TO MaKeT TaOJIMLbI 1JI HETPAH3aKIUOHHBIX JTaHHBIX.

Hcnoan3oBaTh napaMeTpbl y3Jia THOA. Ora onnus yKa3bIlBA€T Ha UCIIOJIb30OBAHUC I/IH(I)OpMaI_II/II/I O IIOJIAAX U3 y3Jia TI/IH,
PaCinoJIOKECHHOT'O BBIIIC. 910 3a4aHO 110 YMOJIYaHHIO.

HNcnoiib30BaTh N0J1b30BaTe/IbCKHE NapaMeTpbl. DTa ONIUS yKa3bIBaeT HAa UCIOJIb30BaHNE NHPOPMALMHK O HOJISX,
3aJITaHHOM 3/1eCh, a HE TOH, YTO 3aJaHa Ha JIFOOBIX PACIOJIOKEHHBIX BhIlIe y3iax Tum. ITocie BeiOopa 3TOro
BapuaHTa 3aJaiiTe MpUBEICHHBIE HIKE MOJIs, KaK 3TO MOTpedyeTcs.

Hcnonb3oBanue Tpan3akuuoOHHOro gopMarta. BKIrounTe 93TOT NEepeKroyaTesib, €CJIM Y UCXOAHBIX TAHHBIX
TpaH3aKIMOHHbI (hopMmaT. V 3amuceii B 3ToM GopmaTte eCTh JBa MOJIsL, OAWH JJIst ID 1 0JIuH 111 COIEPIKUMOTO.
Kaxxas 3anuch nmpeicTaBiIsgeT e IMHCTBEHHYIO TPAH3AKIIUIO HJIA 3JIEMEHT, U CBSI3aHHBIC 3JIEMEHTHI CBSI3aHbI
HasmuueM oguHakoBoro ID. BeikirounTe 3TOT nepeksroyaTesib, €CJIM Y JaHHbIX Ta0au4Hblil popmat, B KOTOpOM
3JIEMEHTBI TPeACTaBJICHbI OTACILHBIME (pJIaraMu, Tie Kax/10e 1moJie (iara yka3plBaeT Ha HAJIMYUE UM OTCYTCTBHE
KOHKPETHOTO 2JIEMEHTA, a KaXKaas 3alUCh MPeACTABIISICT MOJIHBIM HAOOp CBA3aHHBIX 2JIEMEHTOB.

e ID. /111 TpaH3aKIMOHHBIX JAHHBIX BEIOepHTE U3 ciucka mnoJie ID. B xauectse moJis ID MOTYT HCIOJIB30BATHCS
YHCJIOBBIC MM CHMBOJIMUECKHE 1moJIsl. Kakmoe yHIKaJIbHOE 3HAYCHUE B 9TOM TI0JIE TOJDKHO 0003HAYATH
KOHKPETHBIN 00BEKT aHam3a. Hampumep, B mpukiaaHoii mporpamMe Kop3una mokymox xaxabrit ID moxet
MIPEICTABIIATL OJHOTO MOKynaTtesisa. B mpukiagHoit mporpamme Anammn3 Web-xypHasia kaxasiid ID moxet
MIPEACTABIIATEL OT/JEIbHBIN KoMIbIOTED (110 [P-anpecy) wim ogHOTO MOJIb30BaTENS (IO PETUCTPAIIMOHHBIM
JIAHHBIM ).

*  Conep:xumoe. 3a/1aiiTe 1OJIe WK MOJISI COACPKUMOTO JIJIs1 MOJIEIIH. DTH HOJIS COAEPKAT HYKHbBIE DJIEMEHTBI IPU
MOJICJIUPOBAHNH CBSI3bIBaHUS. MOXHO 33/1aTh OJJHO HOMUHAJILHOE 110JIe, B KOTOPOM JdHHBIE TPECTABIICHDI B
TpaH3aKIMOHHOM (hopMmarTe.

Hcnoan3oBanue Tadmunoro ¢popmarta. Brikirounte nepexrodaresis Vicnonab3oBaTh TPaH3aKUHOHHLIA (hopMat, eciu y
HCXO/HBIX TaHHBIX TaOJIMYHBIN opmart.

* Iloas BBoaa. BeiOepuTe 0THO MITM HECKOJIBKO BXOTHBIX MOJICH. DTO aHAJIOTUYHO 3aJaHUIO [T HOJI POJIH
Bxozanoe na y3ne Tu.

* TToaMHO:kecTBA. DTO TOJIE TO3BOJISACT MTO3BOJISIET 3a4aTh MOJIE, C TOMOIIBIO KOTOPOTO AaHHBIE OYIyT
pa3aesAThCs Ha OTACIbHBIC BEBIOOPKH TS 9TANIOB O0YIEHMS, UCTILITAHUS W IPOBEPKH MTPH MOCTPOCHAN MOJICIIH.
CrenepnpoBaB MOJEJIb IIPU IIOMOIIN OTHOW BEIOOPKHU M UCTIBITAB €€ IPU IIOMOIIH IPYTOid, MOXKHO TOJIYINTh
HaJIe)KHBII TTOKa3aTeJIb KaueCcTBa 0000IIEHUS MOJEJIM Ha OoJiee KpyNHbIe HAOOPBI TAHHBIX, TOJOOHBIE TEKYIITUM.
Ecmm npu nomotn y3s08 Tun mm Pasaesn Ob111 onpeesieHo HeCKOJIbKO MoJIel pa3/iesios, Ha BkIaake [Toss Ha
KaXXIOM y3JIe MOJEJIMPOBAHMUS, T /1€ UCHOJIb3YEeTCs pa3esIeHNe, JOJDKHO ObITh BEIOPAHO OJTHO MOJIE Pa3/ena.
(Ecnu mpencTaBiieH TOJIBKO OAMH Pa3/iel, OH OYJET UCMOJIb30BATHCS aBTOMATUUECKU IPU BCSIKOM BKJIFOUCHUU
pasnenenus.) Kpome Toro, yurure, 4To [JIs1 IPUMEHEHHs BLIOPAHHOTO pa3jelia B aHAJIN3e Ha BKJIAJIKE
[TapamMeTpsl MoIeIH IS y3J1a TOJDKHO OBITH TAKXKe BKJIFOUCHO pasjeiicHue. (BrIkiroueHne 3To onmuun neiaet
BO3MOKHBIM OTKJTFOUCHHUE pa3/elicHus Oe3 M3MEHECHNUs 3HAUCHUH mapaMeTpOB IOJICH. )

MakeT Ta0/ MBI 11 HeTPAH3AKIHOHHBIX JAHHBIX. JIJIsI TAOJIMYHBIX JAHHBIX MOKHO BBIOPATH CTAHAAPTHBIA MAKeT
(TI0 YMOJTIaHUIO) MJIM MaKeT C OTPAaHMYCHHOM JJIMHOH 3JIeMeHTa.

B maxkere no YMOJIYaHUIO KOJIMYECTBO CTOJ'I6L[OB OIIpeLIACTCA O6LHI/IM YUCJIOM CBA3AaHHBIX 3JICMCHTOB.

Tabnuuya 6. Maxet Tabnnubl Mo yMOMYaHuIO.

ID rpynnst Tekyummii cuet CoeperareJibHbII Kpeantnas kapra | Kpeaur Jleno3uTHblii cyeT
cuer

CMmut pit pil pil - -

JIxekcoH pit - pil pit pil|
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Tabmmuya 6. MakeT Tabnuubl o yMoa4aHuto (MPoAomKeHne).

ID rpynmsi Texyumii cuer Coeperarte/ibHbIi Kpeaurnas kapra | Kpeaur Jleno3uTHbIi cueT
cyer

Hyrnac I - _ ~ 1

B maxkeTe ¢ OrpaHI/I‘ICHHOfI JJIMHOM 3JIEMEHTA KOJMYECTBO CTOJ'I6L[OB OHnpeaCIIsACTCA HanOOJILIINM KOJIMYECTBOM
CBSI3aHHBIX 2JIEMEHTOB B JIFO00i U3 CTPOK.

Tabmuuya 7. MakeT Tabnuubl ¢ OrpaHnyeHHO ANMHON 3NeMeHTa.

ID rpynmsi Duiementl DJleMeHT2 DJieMeHT3 DyemenT4

Cmut TEKYIIUI cueT cOeperaTesIbHBINA CUeT | KpeAUTHAS KapTa -

JIxekcon TEKyILIUi cueT KpeIuTHas KapTa KpeIuT JIETIO3UTHBIN CYeT
JHyrmnac TEeKYIINN CUeT JICTIO3UTHBIN CUeT - -

Onuuun mogenen cea3biBaHuda ISW

Umsa MO/J1€eJIH. MoxHO CICHEpUPOBATHL UM MOJCJIA aBTOMATUYCCKN Ha OCHOBE ITOJISI HA3HAYCHU A UJIA T10JIS ID (J'II/I6O
THIIAa MOJCJIM B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3az[aHo) 160 3a1aThb IMOJIb30BATECJIBCKOEC UMH4.

Hcnoan3oBaTh pPa3/1€/ICHHbIC TaHHbIC. Ecmm OHpCaCIJICHO ITOJIE pa3aciia, 9Ta ONIUA rapaHTUPYET, YTO IJIA
IIOCTPOCHUA MOICIIN 6y,£[yT HCIIOJIb30BATHCA JaHHBIC TOJIBKO U3 pa3acia O6y‘{6HI/IH.

MunnMasbHas noaep:xka npasuia (%). YpoBeHb MUHIMAJILHOM HOIICPKKH 1T IPABHII CBA3BIBAHUS UJIH
HOCJIEIOBATEIbHOCTH. B Mo/1esTh BKITIOUAIOTCS TOJILKO MPAaBHIIA, JOCTUTIIINE IO KpaifHeil Mepe 3TOro ypoBHS
MOJIICPKKU. DTO 3HA4YeHHe Bhuucisiercs: kak A/B*100, re A - 3T0 KOJIMYECTBO IPYIIN, COIEPKAIINX BCE IJIEMEHTHI B
npaBuie, a B - ob1ee koIM4ecTBO paccMaTPUBAEMBIX IpyHIl. Eciii BbI XOTUTE COCPENOTOUUTLCS Ha OoJiee o01ux
CBS35X UJIM OCJIEI0BATEJIbHOCTSIX, YBEJINUbTE 3HAYEHUE ITOT0 MapaMeTpa.

MunumasbHas 10cTOBepHOCTb NpaBuia (%). MUHIMAaJIbHBIA YPOBEHb TOCTOBEPHOCTH JIJIS TPABHJI CBSI3BIBAHUS MITH
MIOCJIEIOBATEILHOCTH. B MO/Ie/Ib BKITIOUAIOTCS TOJIBKO MPABMJIA, JOCTHUTIIINE IO KpaifHeil Mepe 3TOro ypoBHs
JIOCTOBEPHOCTH. DTO 3HAUEHUE BhIUMCIIsIeTCs Kak m/n* 100, rae m - 3T0 KOJIMYECTBO TPYII, COACPIKAIITUX
IPUCOETMHIEMBIN 3ar0JI0OBOK MTpaBujia (KOHCEKBEHT) M TEJIO MpaBuia (AHTEIEICHT), a 71 - KOJIMYECTBO TPYII,
coepKallux Teso npasmia. Ecim y Bac mostyyaeTcst CIMIIKOM MHOTO CBSI3BIBAHUI MJIM MOCJIEI0BATEIbHOCTEH (MK
OHHM HE MHTEPECHBI JIJIs1 MOJIEJIN), TTIONPOOYHTE YBEJIMYUTh 3HAYCHHE 9TOTO napamerpa. Ecim cBs3pIBaHmit nim
MOCJIEIOBATEILHOCTE] MOJTy4aeTCs CIIMIIKOM MaJIO, YMEHBIIINTE 3HaYeHUE 3TOr0 NapaMeTpa.

MakcumaJibHbIi pa3Mep npasuJia. MaxcrMalibHOE KOJIMYECTBO PAa3pCUICHHLIX B IIPpaBUJIC 3JICMCHTOB, BKJIFOYa s
KoHCekBeHT. Ecim HYXHBIC CBA3bIBAHUA NJIX ITOCJICTOBATCIIbHOCTU OTHOCUTCJIbHO KOPOTKUE, MOXHO YMCHBIIUTH
3HAYCHUEC 3TOTO MmapamMeTpa IJid YCKOPECHUA ITOCTPOCHUA Ha60pa.

Ipumeuanue: OneHUBAIOTCS TOJIBKO Y3JIbI C TPAH3AKIIMOHHBIM ()OPMATOM BBO/IA; HACTOSIIINE TaOIMYHbIE (HOPMATHI
(TabMyHbIE TaHHBIE) OCTAIOTCS HEYTOYHEHHBIMU.

JononHuTtenbHble onuuu cea3biBaHuA ISW

Ha Bxmagxe JJomosHUTEIRHO Y3712 CBSI3BIBAaHIE MOXHO YKa3aTh, KAKHE IIPABIIIA CB3BIBAHUS OYyT BKJIFOUCHBI B
pe3yIbTaThI, & KaKHe - UCKJIFOUYEHBI. ECITN BBI PEIIiIN BKJIFOYNTh HEKOTOPBIE 33/ TaHHBIC 2JIEMEHTHI, IPaBHIIa,
co/iepKaIue mo KpaifHeil Mepe OIH U3 3TUX 3JIEMEHTOB, OYAYT BKJIFOUCHBI B MOJIEITb. ECITH BBI PEIIIIT NCKITFOUNTh
HEKOTOPBIE 3aJaHHBIE 2JIEMEHTHI, IPaBHUJIa, COJIEPIKAIINE JIFOObIe U3 ATUX 3JIEMEHTOB, OYAYT UCKJIFOUCHBI U3
pe3yJIbTATOB.

Ecm BeiOpana onuus Mcenosib30BaTh OrpaHnyeHust 3J1eMeHTOB, BCE 2JIEMEHTHI, KOTOPBIE Bbl JOOABUIIN B CIIUCOK
OrpaHUYeHMit, OyIyT BKJIFOUYEHBI B PE3YJIbTAThI UJIM UCKJIFOUEHBI U3 HUX B 3aBUCUMOCTHU OT TOT0, KaK 3aJjaHa OIS
Tun orpannyenust
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Tun orpannyennsi. Beibepure, XOTUTE JIN BBl BKJIFOUUTH B PE3YJIbTATHI IPABIJIA CBSA3BIBAHUS, OTHOCAIIIIECS K
3aJIaHHBIM 2JIEMEHTAM, UJIU UCKJIIOYUTh UX U3 PE3YIbTATOB.

PenakrupoBath orpannuenns. YTo6s! J0OABUTH 3JIEMEHT B CIUCOK 3JIEMEHTOB OI'PAaHUYEHMUS, BLIOEPHUTE €0 B CIIICKE
DJIEMEHTBI U HAXKMUTE KHOIIKY CO CTPEJIKOM BIPaBo.

Onuuun TakcoHomumn ISW

AJTOPUTMBI CBS3BIBAHUS U TOCJIEAOBATEILHOCTH ISW MOTYT HCITOIH30BATh TAKCOHOMHH. TakKCOHOMUH
0TOOpaXAFOT MHINBUAYAJIbHBIC 3HAYEHNUS Ha KOHIETIIH O0oJiee BEICOKOT0 YpOoBHA. Hampumep, pyukn u kapaHmamm
MOTYT OBITh OTOOPAXXEHBI HA KATETOPUIO KAHIEIIPCKAX TOBAPOB.

Ha Bxianxe TakcoHOMUS MOXHO OIPENESIUTh KaPThl KATETOPUI 1Sl BBIPAXKEHUSI TAKCOHOMUH Yepe3 JaHHbIE.
Hanpumep, TakCOHOMUsI MOXET cO31aTh aBe kKateropuu (ToBaps nepBoi HeobxopuMocTH u MpeaMeTs pocKown), a
3aTeM Ha3HauaTh 0A30BBIE 2JIEMEHTHI 3TUM kKaTeropusiM. Hanpumep, BUHO Ha3HavaeTcs B kaTteroputo [lpegMeTsl
pockouwu, a xn1eb - kareropuu ToBapbl NepBoi HEOBXO[UMOCTH. ¥V TAKCOHOMHUHM CTPYKTYPa POIUTEIILCKUX U
JIOUEPHUX 3JIEMEHTOB, YTO MOKA3aHO B CJIEAYIOLIEH Tabmie.

Tabnuua 8. [MpuMep CTPYKTYPbl TAKCOHOMUM

Jlouepnnii 371eMeHT Poaurennckmii 3jieMeHT
BUHO ITpeameTsl pockomn
xJ1e0 ToBape! nepBoii HEOOXOAUMOCTU

HpI/I HaJIMYU TAKCOHOMMUHU MOXXHO ITIOCTPOUTH MOACIIb CBA3BIBAHUS UJIN ITOCJICAJOBATCJIbHOCTU, BKJIFOYAIOIITYHO B
cebst InpaBuJIa C KATCrOPUAMMU, KaK U C 0a30BBIMU JIEMCHTAMH.

Ipumeuanue: 171 ak TUBAITMM OMIIWI HA 9TON BKJIAKE HCXOIHBIE TAHHBIE IOJDKHBI OBITH B TPAH3AKIIMOHHOM
(dopmare, Ha Briaake [oJst Hy>)xHO BBIOpaTh oniuio Menoib30BaTh TPAH3aKIHOHHBIH opMAT, a 3aTEM HaA 3TOM
BKJIaJIKe BbIOpATh omniyio Mcnoib30BaTh TAKCOHOMHIO.

HWms Tabmunpl. DTa onnus 3ajaet uMs tadbuisl DB2 a1 XxpaHeHus noipoOHOCTel TAKCOHOMUU.

JlouepHuii cTo0en. DTa OIMIMs 3aJaeT UM JIOYSPHETO CTOJIONA B TabmIle TakcoHoMun. JlouepHuii cTosderr
COMIEPKUT HA3BAHUS 2JIEMEHTOB WJIM KaTETOpHUi.

Poauresbekuii cToi0en. DTa onnus 3aaeT UM POJUTETIHCKOTO CTOJIONA B TabymIle TaKCOHOMUM. PouTesbekmii
CTOJIOI] COIEPIKUT UMEHA KaTEer OpHIA.

3arpy3uth noapoodHocTH B Tadmiy. Beibepute 3Ty ommuto, ecii nHGopMaIys TakcoHoMmuu, xpanumas B IBM SPSS
Modeler, morkHa OBITH 3aKayaHa B TAOJIMIY TAKCOHOMUU BO BpeMsl HOCTpOeHUs Mojiesid. OOpaTuTe BHUMAHUC HA
TO, YTO €CJIA TaOJIMIIa TAKCOHOMHH YKe CYIIECTBYET, OHA oTOpackiBaeTcs. VHpopManmst TaKCOHOMUU XpaHUTCS Ha
y3JIe TOCTPOCHUS MOJIEJIN; €€ MOXXHO M3MEHSTH C IIOMOIIBIO KHOMIOK VI3MEHHUTH KaTeropun u VMI3MeHUTh
TaKCOHOMHUIO.

PepnaxTop KaTeropum
,}:[I/IaJ'IOFOBOG okHO M3MeHuTH KaTeropuu no3BOJIACT L[O6aBJ'I$ITI) KaTeropum K OTCOPTUPOBAHHOMY CHUCKY U YAAJIATH
HUX OTTYyHA.

YT006bI JZ[O6aBI/ITI> KaTEeropuro, BBEAUTE €€ UM B I10JIC Hosas KaTeropus 1 HAXXMHUTE KHOIIKY CO crpemcoﬁ, YTOOBI
NEPEMECTUTD KATCTOPUIO B CIIMCOK KaTeroplm.

Jns ynaneHus kateropuu Beioepute ee B crrcke KaTeropuu m HaxxMuTe psiioM ¢ Heit KHONKY Y AaJIATh.
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Penaxktop TakcoHOMUM

HuasoroBoe okHO VI3MEHUTH TAKCOHOMHUIO MO3BOJISIET OO BEIUHUTD JIJIsl IOCTPOCHUSI TAKCOHOMUHU HAOOP OCHOBHBIX
9JIEMEHTOB, OIPE/IC/ICHHBIX B JAHHBIX, U HAOOp kaTeropuit. UYToObl J00ABUTH 3aIKCH B TAKCOHOMUIO, BHIOEPHUTE
OJIMH UJIM HECKOJIbKO 3JIEMEHTOB UJIM KATErOpUil U3 CIUCKA CJIeBa U OJIHY MJI HECKOJIbKO KaTeropuil u3 Crucka
CrpaBa, a 3aTeM HaXXMUTE KHOIIKY cO cTpesikoif. OOpaTuTe BHUMaHUE HA TO, YTO €CJIM Kakue-1m0o 100aBIIeHus B
TaKCOHOMUIO MPUBOJAT K KOHPIMKTY (Hampumep, 3agano catl -> cat2 u mpotuBonosioxnoe cat2 -> catl), atu
JI06aBJIeHUs HE IPOU3BOISTCS.

MocnepgoBatenbHOCThL ISW

V3en [MocnenoBaTeIbHOCTh OOHAPYKHUBACT MIAOJIOHBI B ITOCIICIOBATEIILHBIX TaHHBIX M JaHHBIX C BPEMCHHOI
opuenTauueit B popmare x1e6 -> cblp. DJIeMEHTHI MOCJIEA0BATEILHOCTH - 3TO HAGOPBI MO3MIIMIA, COCTABJIAIOLIKE
pas3oByro TpaH3aknuto. Hampumep, ecim 4eIoBek 3aX0IUT B Mara3uH 1 MOKYyMaeT XJied M MOJIOKO, a yepe3
HECKOJIbKO JTHEH BO3BpAIIaeTCs U MOKYNAET ChIP, €T0 MOKYNATeIbCKast AKTUBHOCTh MOXKET OBITh IIPeICTaBJIeHA
JBymMs Habopamu ToBapoB. [IepBoIit cOTepKUT XJ1ed U MOJIOKO, a BTOPOIA - chIp. IToc/ie10BaTeIbHOCTH - 3TO CIHICOK
Ha0OPOB TOBAPOB C TEHICHIIMEH MPOUCXOIUTH B MpeAcKka3zyeMoM nopsike. ¥Y3en [TocienoBaTebHOCTD
00HaPYXUBAET YaCTO BCTPEUAIOIINECS TOCIEAOBATEIbHOCTH U CO3AeT y3€JI CTeHepUPOBaHHON MOJEIH, C
MOMOIIbI0 KOTOPOTO MOXHO JAeJIaTh MpeCKa3aHusl.

OYHKIIIO MCCIIeOBAHNS TaHHBIX [IpaBuiia mOCIe10BaTeIbHOCTA MOXHO MCIOJIb30BATh B PA3JITYHBIX
6u3Hec-o0macTax. Hampumep, B poO3HUYHOM Ipoaxke MOXKXHO HAHTH TUIMHYHBIE TOCJICAOBATEIHHOCTH MMOKYIOK. DTH
MTOCJIEIOBATEILHOCTH MOKA3BIBAFOT PA3JIMIHbIC COUETAHNS MOKYIATeNei, TOBApOB M BpeMeHH MOKYNKH. C MOMOIIBIO
9TO¥ MHPOPMAIIIH MOXKXHO ONPEACINTh MOTEHIIMAIBLHBIX IIOKyNaTelIeld KOHKPETHOTO TOBapa, KOTOPHIE EIIle eTo He
kymw. bojiee TOro, MOXHO IPE/JIOKUTH TOBAPBI MOTEHIIMATILHBIM MOKYMATEJISIM B HY>)KHOE BPEMSI.

[Tocie10BaTEILHOCTD - 3TO YHOPSIOYCHHBIII HAOOP HAOOPOB 31eMeHTOB. [TociieoBaTEILHOCTH COIEpPKAT
CJIeAYIONINE YPOBHU TPYIITMPOBKU:

* Ilpomsomenmme 0OTHOBPEMEHHO COOBITHS 00Pa3yIOT OJHY TPAH3AKIUIO NI HAOOP JIEMEHTOB.

» Kaxmplit 2JIeMeHT Wil HaOOP JIEMEHTOB IPUHAJICKHUT TpyIIe Tpan3akuuii. Hanpumep, mpruoOpeTeHHbIN
peaIMeT IPUHAJICKUT MOKYMATEFO, IIEPEeX0/ Hd KOHKPETHYIO CTPaHUILy IPHHAIISKUT Web-cepBepy, a 3am4acTb
MIPUHAJISKUT IIPON3BEICHHOMY aBTOMOOMITIO. Heckoibko HAOOPOB 3JIEMEHTOB, CYIIECTBYFOIINX [JIs PA3HOTO
BPEMEHHM U MPUHAUISKAIINE OJHON TPYIIe TPaH3aKIHK, 00Pa3yIOT MOCIETOBATEILHOCTD.

Onuun moaenu nocnegosartenbHocTu ISW

Nmsa MO/JI€eJIH. MoxHO CICHEpUPOBATH UM MOCJIA aBTOMATUYCCKN Ha OCHOBE I10JII HA3HAYCHU A UJIA T10JI ID (J'II/I6O
THIIAa MOJCJIM B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3az[aHo) 6o 3a4aTh IIOJIb30BATCIIbCKOC NMHI.

Hcnoan3oBaTh Pa3/1¢/ICHHbIC TaHHbIC. Ecmm OHpCOCIJICHO ITOJIE pa3aciia, 9Ta OIIUA rapaHTUPYET, YTO OJIA
IOCTPOCHUA MOJCITIN 6y,£lyT HCIOJIb30BATHCA JaAHHBIC TOJIBKO U3 pa3Jacja O6y‘{€HI/I${.

MunnMagbHas noaep:xka npasuia (%). YpoBeHb MUHIMAJILHONM HOIICPKKH 1T IPABIII CBA3BIBAHUS UJIH
HOCJIETOBATEILHOCTH. B MO/Iesh BKITIOUAIOTCS TOJIBKO MPABHIIA, JOCTUTIIINE IO KPaifHEeil Mepe 3TOro ypoBHS
MOJICPXKKU. DTO 3HA4YeHHe Bbruucisiercs: kak A/B*100, rae A - 3T0 KOJIMYECTBO I'PYII, COAEPKAIINX BCE 2JIEMEHTHI B
mpaBuiie, a B - ob1uee K0JIMuecTBO paccMaTPUBAEMBIX I'PYIIL. Eci BBl XOTUTE COCPEIOTOYUThCS Ha 6oJiee 0OLIHX
CBS35X UJIM HOCJIEI0BATEJIbHOCTSIX, YBEJINUbTE 3HAYEHUE ITOT0 NapaMeTpa.

MunumasbHas 10cTOBepHOCTh npaBuia (%). MUHIMAaJIbHBIH YPOBEHb TOCTOBEPHOCTH JIJIS TPABHJI CBSI3BIBAHUS MITH
MIOCJIEIOBATEILHOCTH. B MO/Ie/Tb BKITFOUAIOTCS TOJIBKO MPaBHJiIa, JOCTHUTIIINE IO KpaifHeil Mepe 3TOro ypoBHs
JIOCTOBEPHOCTH. DTO 3HAUEHUE BhIYMCIIIeTCs Kak m/n* 100, rae m - 3T0 KOJIMYECTBO TPYII, COAEPIKAITUX
IPHUCOETMHIEMBIN 3ar0JIOBOK ITpaBujia (KOHCEKBEHT) M TEJIO MpaBua (AHTEIECHT), a 71 - KOJIMYECTBO TPy,
coepKaIuX Teso MpaBmiIa. Ecim y Bac mosyyaeTcst CIMIIKOM MHOTO CBSI3BIBAHUN MJIM MOCIIEIOBATEIbHOCTEH (MK
OHHM HE MHTEPECHBI JIJIs1 MOJIEJIN), TTIONPOOYHTEe YBEJIMYUTD 3HAYECHHE ITOrO napamerpa. Ecim cBs3bIBaHuMil nim
MIOCJIEIOBATENILHOCTE] MOJTy4aeTcs CIIMIIKOM MaJIo, YMEHBIIINTE 3HaYeHUe 3TOr0 napaMeTpa.
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MaxkcumaJbHbliil pa3Mep npasuia. MakcuMalibHOE KOJIMYECTBO Pa3PEIICHHBIX B IPABUIIE 9JIEMEHTOB, BKJIFOYASI
KOHCekBeHT. Ecim HYXHBIC CBA3BIBAHUSA UJIA MTOCJIEAOBATCIIBHOCTU OTHOCUTEIILHO KOPOTKUE, MOXHO YMEHBIIUTDH
3HAYEHHE ITOTO MapaMeTpa JIJIsl yCKOPEHHsI TOCTPOCHHUS Habopa.

HpuMettaHue: OHGHI/IBa}OTCH TOJIBKO Yy3JIbl C TPAH3dKIITUOHHBIM (bOpMaTOM BBOJ4, HACTOAIIUEC TaOJINIHbIE q)OpMaTI)I
(Ta6J’II/I'~{HI>I€ ,Z[aHHI:IC) OCTArOTCA HCYTOYHCHHBIMMU.

JlononHuTenbHble onuuu nocnepnosarenbHocTn ISW

BeI MoXeTe 3a71aTh, KaKHe MPaBUJIa OCIEI0BATEILHOCTHU JOJDKHBI ObITh BKJIFOUCHBI B PE3YIbTATHI MJTH HCKITFOUCHBI
u3 HuX. Eciy BBl peluiiy BKJIFOYUTh HEKOTOPBIE 3aJaHHbIE 3JIEMEHTHI, IpaBUJla, COAEPIKALLUE 110 KpaiiHel Mepe
OJIMH U3 3THX 3JIEMEHTOB, OYAYT BKJIFOUCHBI B MO/IEJIb. ECIIM BBI PEIIMIN HCKITIOYNTH HEKOTOPHIE 3a/TaHHBIE
3JIEMEHTBI, IpaBUjla, COAEPKaIlue JIF0ObIe U3 ITUX 3JIEMEHTOB, OyIyT UCKJIFOYEHB! U3 PE3yJIbTATOB.

Ecmm BbI6paHa Oonnust Hcnoan3oBaTh OIrpAaHHYCHHUSA IJIEMEHTOB, BCC 3JICMCHTBI, KOTOPBIC BbI ,Z[O6aBI/IJ'II/I B CIITUCOK
OFpaHH‘ISHHﬁ, 6y[lyT BKJIFOYCHBI B PE3YJIbTATHI UJIA UCKJIFOYCHBI U3 HUX B 3aBUCUMOCTH OT BallI€TrO mapamMeTpa A1
o Tun or PaHnvcHusA

Tun orpannyennsi. Beibepure, XOTUTE JIH BB BKJIFOYUTH B PE3YJIbTATHI 3TH MPABUJIA CBS3bIBAHMS, OTHOCSIINECS K
3aJIAaHHBIM 3JIEMEHTAM, UJIU UCKJIFOYUTH X U3 PE3YIbTATOB.

PenaktupoBaTth orpannyenns. YTo6s! JOOABUTH 3JIEMEHT B CIUCOK 3JIEMEHTOB OI'PAHNYCHMU S, BLIOEPHUTE €0 B CIIICKE
DJIEMEHTBI U HA)KMUTE KHOIIKY CO CTPEJIKOM BIPaBo.

Perpeccua ISW

V3en perpeccun [ISW nmomiepxuBaeT CIIeyrOIIIe aJlrOPUTMBI PErPECCUH:
e [IpeoOpazoBanue (IO yMOJYAHHIO)

* JluneiiHoe

e [lommHOMMATBEHOE

* RBF

TpaHchopMaOHHOI perpeccuu

Auroput™m TparchopManuoHHoi perpeccrn ISW cTponT Moaenm, mpeacTaBIIroIIne U3 ceOsl TepeBbsl peIIeHIiA C
YpaBHEHUSIMH PETPECCHU Ha JIMCThAX AepeBbeB. OOpaTnTe BHIMAHUE HA TO, UTO Bu3yasm3aTop IBM He BEIBOOUT
CTPYKTYPY 9THX MOIeJIeit.

Bpaysep IBM SPSS Modeler noka3seiBaet napamerpsl 1 anHOTanuu. OTHAKO TPOCMOTPETh CTPYKTYPY MOJIEIIH
Hesb3sl. CyIlecTBYeT OTHOCUTENIbHO HEMHOTO KOH(PUI'YPUPYEMBIX TT0JIb30BATEIEM TaPAMETPOB HOCTPOCHUSI.

JIuneitnas perpeccust

Auroput™m ymHEHO perpeccun ISW npenmnosraraet JMHEHHYIO B3aMOCBSI3b MEKIY 3HAUCHUSIMHA B
OOBSICHUTEJIBHBIX TIOJISAX U B MOJIe HA3HAYCHHUSI. DTO MPUBOANUT K MOJIEIISIM, TIPEICTABIISIONIIM YPABHCHHUS.
[MpenmomaraeTcs, 4TO MpeAcka3aHHOE 3HAYCHUE OyIeT OTIMIATHCS OT HAOJIFOTaeMOT0, TaK KaK YypaBHCHHE
perpeccus - 3TO amIpOKCUMAIIHSI 3HAUYCHAH B 1OJIe HA3HAYCHNUS. VIX Pa3HOCTh HA3BIBAETCS OCTATKOM.

ITpu moaenuposanuu B IBM InfoSphere Warchouse Data Mining pacrno3HaroTCst 0JIs1, Y KOTOPBIX HET

0O BICHAIOIMUX 3HAUeHUH. UTOOBI ONpeae/uTh, €CTh JIM Y MOJIsI OOBSICHSIOIIEe 3HAUeHHE, AJITOPUTM JIMHEHHOM
perpeccut BBINOJIHSAET CTATUCTUYECKHE TECTHI B IONOJIHEHUE K BHIOOPY HE3aBUCUMOI nepeMeHHOU. Ecin u3BecTHBI
MO0JIs1, y KOTOPBIX HET OOBSCHSIOLINX 3HAY€HUH, MOXHO aBTOMATUYECKH BEIOPATh OAMHOXKECTBO OOBSACHSIOLINX
II0JIeH IS COKpAIIIEHHs] BpeMEHH PaboThI.
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AJTOpUTM JIMHEWHOM perpeccuy MpeAOCTaBIIIET CICAYIOMNE CIIOCOOb! I AaBTOMATHYECKOTO BEIOOpa
MOAMHOXECTB OOBSICHUTEIbHBIX MOJICH:

IMomaroBas perpeccusi. {7151 momaroBoi perpeccuy He0OX0IUMO 3a/1aTh MUHUMAJIbHBIA YPOBEHb 3HAUUMOCTH. B
AJITOPUTMeE JIMHEMHON perpeccuu UCOJIb3YIOTCS TOJILKO MOJIS ¢ YPOBHEM 3HAYMMOCTH BBIIIE 33JaHHOTO 3HAUYEHUSI.

Perpeccusi R-kBaapart. [Tpu cioco6e R-kBagpaT perpeccust onpeaessieT ONTUMAJIbHYEO MOJEITb, ONTUMU3UPYS Mepy
KadecTBa Mojesi. Vcnomb3yeTcst OiHa M3 CJISAYIOUINX Mep KadyecTBa:

* Ksajpar xoappunuenta xoppessinun [Tupcona

* CKOppPEeKTHPOBAHHBIN KBaApaT ko3 purmenta koppessamnun [Tupcona.

ITo ymomyaHuIO AJIs1 ONTUMU3AIMY Ka4eCTBA MO/JIENIN aJITOPUTM JIMHEHHON perpeccuy aBTOMAaTHYECKU BbIOUpaeT
0O BSCHUTEJILHBIE 110JIs1, UCIIOJIb3Y sl CKOPPEKTUPOBAHHbII Koadduument koppessuun [Tupcona B kBaapare.

IlomaomuasbHas perpeccus

AJNTOpUTM MOJIMHOMHABHO perpeccnu [ISW npenmosaraet HaJmyme MOJIMHOMIAIHHON B3aMOCBSI3H. Moerns
MTOJIMHOMHUAJIBHOI PETPECCHH - 9TO YpaBHEHUE, COCTOSIIEE U3 CIISTYFOIINX YacTe:

* MaxkcuMaJibHasl CTENeHb MOJIMHOMA B PErpeccuu
e [Tpubmxenue 1715 3HAUECHUH B MOJIIX HA3HAYCHUS

* OOBbsICHUTEJILHBIE TOJIS.
Perpeccust RBF

Anroputm perpeccun ISW RBF npennosnaraet HaJm4ne B3auMOCBSI3M MEX/1y 3HAUCHUSIMU B OO BSICHUTEJIbHBIX
MOJISIX M B TOJISIX HA3HAYCHUSI. DTY B3aMMOCBSI3b MOKHO BBIPA3UTh JIMHEWHOW KOMOMHAIMEH TayCCOBBIX (DYHKIIUIA.
TayccoBsl (yHKINY - 3TO ITOAMHOXKECTBO paaualibHBIX 0a30BbIX (pyHknumii (Radial Basis Function, RBF).

Onuumn moaenu perpeccum ISW

Ha Briagxe Mogens y3ia Perpeccust ISW MOXHO 3a/1aTh THIT UCIIOJIb3YEMOTO aJITOPUTMa PETPECCUU, a TaKXKe:
* Hcnosb30BaTh JIu MHOTOpa3eibHble JaHHbIE

* BBINOJHATH JIK IpoxXoa TECTUPOBAHUSA

* Tlpenesn nJis 3HaUYEHUS R’

° Hpeuen BpPEMCHMU BBITNTOJIHCHU A

Hcnoan3oBaTh Pa3/1C/ICHHbIC TaHHbIC. Ecmm OHpECaCIJICHO ITOJIE pa3aciia, 9Ta OIUA rapaHTUPYET, YTO OJIA
IOCTPOCHUSA MOJCIIN 6y,£lyT HCIOJIb30BATHCA JaHHBIC TOJIBKO U3 pas3Jacja O6y‘{CHI/I$I.

Meton perpeccun. BEIGepuTe THI perpeccui, KOTOPYIO BBl XOTHTE HCTOJIB30BATh. JlOTNOTHATEBHYIO HHDOPMAIHIO
cMmoTpuTe B pasaene| Perpeccus ISW” Ha cTp. 67)

Bbmosmuts npoxo/x TecTupoBanusi. MOXHO BHIOPATH BBINOJIHEHNE IPOX0/1a TeCTUpOoBaHus. Toraa mpoxosa
tectuposanusi IBM InfoSphere Warehouse Data Mining BbINOJIHSIETCS HOCIIE TOCTPOCHHS MOEIIH JUIsl 00y4aroero
paszaena. [Ipu 3TOM BBINOJIHSETCSI IPOXOJ IO MPOBEPOYHOMY pa3/eiy [l YyCTAHOBJICHHs HHPOPMAIIMK O Ka4eCTBe
MO/IeJI, TIOAbeMa JUArPaMM U TaK Jaliee.

Orpannyute R-kBaspart. D1a onmus 3a1aeT MakCUMAJIbHYIO JOIMYCTUMYIO CHCTEMATHYECKYIO OILINOKY
(xoadpurment xoppessiuu [Tupcona B kBaapaTe, R 2). DTOT KO3 PUIMEHT U3MEpSIET KOPPEIISIIIO MEX /LY
OIIMOKOM Mpe/cKa3anust sl JAHHBIX IPOBEPKU U (HAaKTUYECKUMU LIEJIEBBIMU 3HAUYCHUSIMU. DTO 3HAYCHHE JTIOJDKHO
Jexats oT 0 (HeT koppessinuu) 10 1 (naeanbHas MOJIOXKUTEIbHAS WM OTpUIaTeIbHAs Koppessnus). OnpenesaeHHoe
371eCh 3HAYEHUE 3aJaeT BEpXHUM mpeest A1 IpueMJIeMOit CUCTEMAaTUYeCKON OIMNOKU MOJEIIH.

OFpaHl/l‘ll/lTb BpeMs BbINNOJTHCHHS. 3aﬂaTL KEJIACMOE€ MAaKCUMAJIbHOC BPEMs BBIIIOJIHCHHS B MUHYTax.
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HdononHutenbHble onuun perpeccun ISW

Ha Bxianxe JlonoJsiHUTENIbHO y371a Perpeccust MOXKHO 3a1aTh HECKOJIbKO PACIIMPEHHBIX ONLUUN A1 JMHEHHON 1in
[IOJIMHOMUAJIBHOU perpeccuu, a Taxxe Ay perpeccuu RBF.

I[OHOJ'IHI/ITCJ'II)HI)IC OIIUU 1J1s1 JIMHEHHOMN UJIM IOJIMHOMUAJIbHOMU perpeccun

Orpann4uTs cTeneHb NOJMHOMHAIBHOCTH. 321a€T MAaKCHMAJIbHYIO CTENEeHb IOJIMHOMIAIBHON perpeccuu. Ecom mis
MaKCHMAaJIbHOM CTeTIeHN OJIMHOMUAIFHON PErpeccry 3a/1aeTcs 3HaYeHNe 1, aJIrTOpUTM NOJIMHOMHUAJIEHOW perpeccun
UACHTUYCH aJITOPUTMY JIMHEHHOH perpeccun. Ecim 3amaTh O60JbIoe 3HaYeHNE 7151 MAKCUMAaJIbHOHN CTEIeHN
MTOJIMHOMHUAJIBHOM PerpecCrH, aJIrOPUTM 3TOH PETPECCHU CTPEMHUTCS K CBEPX-TIOJATOHKE. DTO O3HAYALT, YTO
HOJTyYeHHa sl MO/JIeJIb TOYHO allPOKCUMHUPYET yIeOHbIE JaHHBIE, HO OKA3bIBACTCS HEMPUTOTHOI TPH NPUMEHEHNHU K
JTAHHBIM, HE UCIOJIb30BAHHBIM [IJI1 OOy4YEHUSI.

Hcnoan3oBaTh CBOGOHHI)Ii/i YJI€H. HpI/I BKJIFOUCHHU KpUBasd PErpeCCUU MMPOXOAUT YCPE3 HAYAJIO KOOPpAUHAT. 9T0
O3HA4Ya€T, YTO B MOACJIM HET IIOCTOAHHOI'O CJIaracéMoro.

Hcnoan3oBaTh aBTOMaTHYECKHi BbIOOP (ynKkimii. [Tpy BKITFOYSHUN aTOPUTM IIBITAETCS OMPEISIUTh ONTHMAIbHOE
ITOIMHOKECTBO BO3MOXKHBIX IPEIUKTOPOB, €CJIH B HE 33/1a€TE€ MUHUMAJILHBI YPOBEHb 3HAYMMOCTH.

Hcnob30BaTh MHHAMAJILHBII YpoBE€HbL 3HAYUMOCTH. Kor;:[a 3a/1aH MUHUMAaJIbHBIN YPOBC€Hb 3HAYMMOCTH, IJId
OIIPEACJICHUA TOMHOXKECTBA BO3MOXHBIX NPEAUKTOPOB UCIOJIL3YCTCA MOoUIaAroBas perpeccus. B BeIuncieHne
MOACIN PErpeCCruu Jar0oT BKJIaJd TOJBKO HE3ABUCUMBIC IIOJIA C YPOBHEM 3HAYUMOCTU BBIIIC 3aIAHHOTO.

IMapameTpsl noJieil. UTOOBI 3a1aTh ONIIMH TSI MHAWBHTYaIbHBIX BXOJHBIX ITOJICH, IIEJIKHATE IO COOTBETCTBYFOIICH
cTpoke B cToJbne [lapamerpsr Tabmis! [TlapameTpsl moJieit u BEIOepuTe <3aAaTh NapamMeTpsr™>. [OMOTHITEILHYO
nHOPMAIIIIO CMOTPHUTE B paszesie [3ananne napaMeTpoB moJieil st perpeccun’}

Jononnutenbusle onuuu Aj1s perpeccud RBF

Hcnoan3o0BaTh pazMep BbIX0IHOI BbIOOpKH. OnpenesseT BBIOOPKY 1-B-N 17151 IpOBepKU U TECTUPOBAHUS MOJICIIH.
Hcnonb3oBath pazmep BXxoaHo# BbIOOpKH. OnpeaesnsieT BEIOOPKY 1-B-N 15t 0OyueHusl.

Ncnoab30BaTh MaKCHMAJIbHOE YHCJIO EHTPOB. MakcUMaJIbHOE KOJIMYECTBO LIEHTPOB, CTPOSIIUXCS IPU KaXKIOM
npoxoje. Tak Kak Ipu MpoxXoae KOJIMIECTBO LEHTPOB MOXKET YBEJIMIUBATHLCS BABOE IO CPABHEHHUIO C HAYAJIbHBIM
3HaYeHNEM, (PaKTHIECKOE KOJIMYECTBO [EHTPOB MOXKET OKa3aThes OOJIbIIEe YyKa3aHHOTO BAMH YHCJIA.

Hcnob30BaTh MHHIMAJILHBIH pa3Mep peruona. MuHIMAaJILHOE YUCIIO 3armce171, Ha3HAYCHHBIX PETUOHY.

Hcnoab30BaTh MaKCHAMAJIBHOE YHCJI0 NPOXO0a0B 110 JAHHBIM. MaxkcumasibHOE YUCII0 IpoxXoao0B aJiIropuT™Ma 1o
BXOJHBIM JAHHBIM. Ecmu 510 3HaYeHNE 3aaH0, OHO JOJIKHO OBITH HE MEHbIIIE MUHIMAaJIbHOT O YHCJIA IIPOXOA0B.

Hcnoab30BaTh MHHIMAJIBLHOE YHCIIO Npoxoa0B o JaHHbIM. MuHnManbHOE YUCIIO IpOXOoa0B aJITOpUTMaA IO BXOIHBIM

JTAHHBIM. 3a/1aBaiiTe OOJIBIIIOE 3HAUCHNE TOJIBKO B TOM CITydae, eCJIM y Bac JOCTATOYHO OOyYAFOIINX JaHHBIX U €CTh
YBEPEHHOCTB, YTO CYIIECTBYET XOPOIIIasi MOJIECIb.

3anaHue napameTpoOB nonen AnA perpeccum
B JAUAJIOIOBOM OKHE N3menutnb napaMeTpbl pErpe€CCU MOXHO 3a1aTh AUAINIa30H 3HA4YeHUH B OTACJIbHOM BXOJHOM
II0JIC OJIA JIMHEMHOM UJIY MOJIMHOMUAJIbLHOMU perpeccuu.

3unavenne MIN. MunuMaspHOE JOMYCTUMOE 3HAYEHHE JIJIS1 ITOT'O BXOHOTO IMOJIS.

3navyenne MAX. MakcumasibHOE JOIYCTUMOE 3HAUYSHHE JJI51 ITOTO BXOHOTO TIOJIS.
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Knactepusauusa ISW

OYHKIMS UCCIICTOBAHNS TaHHBIX KitacTepusarys UIeT BXoIHbIe JAHHbIE JJIS XapaKTePUCTUK, KOTOPBIE OOBIYHO
BCTpevaroTcs vaie Bcero. OHa rpynnupyeT BXOJHbIE JaHHBIC B KJIACTEPHI. Y 3JIEMEHTOB KaXX0T0 KjacTepa
AQHaJIOTMYHbIe cBoiicTBA. He cymiecTByeT 3apanee NPUHATHIX IPEANOJIOKEHNN, KaKie UMEHHO CTPYKTYPbI
MIPUCYTCTBYIOT B JaHHBIX. KilacTepusanust o6HapyXuBaeTcs B IpoIlecce aHaIu3a.

V3en Kitactepusanust ISW npegocrasiisier BBIOOD U3 CJIEIYFOIINX CIIOCOOOB KJIACTEPU3ALHN:
* Jlemorpaduieckuii
* Koonen

* Vayumennsiii BIRCH (Balanced Iterative Reducing and Clustering using Hierarchies)

Crioco0 anroput™Ma JemMorpaduieckoil KJacTepu3aluil OCHOBAaH Ha pacipeeseHnsax. Kiractepusanus Ha OCHOBE
pacmpeesieHnil MPeT0CTaBIIAET OBICTPYIO U €CTECTBEHHYIO KJIACTEPH3ALNIO OUCHb OOJIBIINX 0a3 TaHHBIX.
KommuecTBo K1acTepoB BEIOMPAETCS aBTOMATHYECKH (BBI JOJDKHBI 32/1aTh MAKCUMAJIHLHOE TOMYCTAMOE KOJIYECTBO
KJ1acTepoB). EcTb MHOTO KOH(MUTYpHUPYEMBIX IOJIb30BATEIEM HapaMeTPOB.

AuroputMm kaactepuzannn Koonena ocHoBaH Ha IEHTPAILHOM MOJIOXKEHUH KiacTtepa. Kapra ocobennocreit
Koonena nblTaeTcst pacrnoiokUTh HEHTPhI KJIACTEPOB TaK, YTOOBI MUHUMU3UPOBATDL O0IIIee PACCTOSHUE MEXTY
3aMUCSIMU U LIGHTPAMHU KJ1acTepoB. BO3MOXHOCTE pa3esieHus KJIacTepOB BO BHUMAHUE HE HPUHUMACTCS.
LleHTpaIbHBIC BEKTOPHI PACIPEICIISIOTCS B TAOJMIIE C ONPEACIICHHBIM YUCJIOM CTOJIONOB M CTPOK. DTH BEKTOPHI
B3aMMOCBSI3aHBI, TAK YTO HACTPAMBACTCS HE TOJIbKO MOOEAMBINHIT BEKTOP, KOTOPHIH OJIIKe BCero K oOyyaromeit
3aIHCH, HO ¥ BCE BEKTOPHI 10 COCENICTBY ¢ HUM. OHAKO YeM JaJIbIlie IPYTHe IEHTPBI, TEM MEHbBIIIe OHU
HACTpaMBarOTCS.

Merton yayumennoro ajaroputma kjaacrepuzamui BIRCH ocHoBaH Ha pacnpeesieHUsIX U IbITAI0TCS
MHUHUMU3UPOBATH 00I1Iee paCCTOSIHUE MEX Y 3aUCSIMU U UX KJjacTtepaMmu. [1o yMoTyaHUIO 11 ONlpeaeSIeHUS
PACCTOSIHMSI MKy 3aMUCHIO M KJIACTEPOM KCIOJIb3YETCs PACCTOSHUE JIOrapU(PMUUECKOr0 MPABIONOI00US; MOKHO
BBIOPATH TAKXKE EBKJIMIOBO PACCTOSIHUE, €CITU BCE aKTUBHBIE 1MOJIA - ynciioBbie. AnroputMm BIRCH BhimosHsieTcs 3a
JiBa HE3aBMCUMBIX 111ara; CHayaJla OH pacnpelessieT BXOHbIE 3alUCH IO I€PEBY BO3MOXKHOCTEH KIacTepu3aluu,
9TOOBI AHAJIOTMYHBIEC 3AIHCH OBLIIM YaCTHEO OJTHOTO y3J1a JIepeBa, a 3aTeM KJIACTepU3yeT BETBH 3TOTO JIepeBa B
TaMSITH, YTOOBI CTEHEPUPOBATH OKOHYATEILHBINA Pe3yJIbTAT KIaCTePU3aIUH.

Onuuu moaenen Knactepusauum ISW

Ha Bruyiasike Mogesns y3i1a Kiactepusarust MOXHO 3a/aTh CIIOCO0, UCIIOJIBb3yeMblil 1711 CO3/1aHUsT KJIACTEPOB, I
COMYTCTBYIOIINE OIIIUH.

Nmsa MO/1€eJIH. MoxHO CIreHEpUPOBATh UM MOACJIM ABTOMATUYCCKH HAa OCHOBE IIOJISI HA3HAYCHU A UJIA I10JI ID (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJieit He 3a,£[aHo) b0 3a1aThb NMOJIb30BATEJIBCKOEC UMHA.

Hcnoan30BaTh pa3aeseHnble Jannble. Ecim onpeneneno mose pasaena, 3Ta ONINsS TapaHTUPYET, YTO AT
MTOCTPOCHUS MOJIEN OYAYT MCHOIb30BATHCS JAHHBIE TOJIBKO U3 pa3zesia OOyueHNS.

Merton kaacrepuzamuu. Beioepute cnocod, KOTOPEI Bbl XOTUTE UCNIOJIb30BATh AJIs CO3/IaHUS KJIACTEPOB:
Jlemorpaduyecknii, Koonena nym Y ayumennstii BIRCH. [{ononauTesbHyo nHGOPMAIMIO CMOTPHTE B pas/iesie
[“Ktactepusanus ISW’]

Orpann'mn. YHCJIO KJIACTEPOB. OFpaHI/I‘ICHI/IC YucJia KJIAaCTEPOB SKOHOMMUT BPEMs BBIITIOJIHCHHU A, HC IOITyCKasl
COo31aHus OOJIBIIIOTO YUCJIA MAJICHBKUX KJIaCTCPOB.

Yucso crpox/Yucio cToouoB. (Toapko 171 Metoaa Koonena) 3aaeT KOJIMYECTBO CTPOK M CTOJIONOB JJIs1 KAPTHI

ocobennocteit Koonera. ([locTynHO TOJILKO B TOM CJIydae, ecyid BeIOpaHa onius OrpaHHYuTh KOJIMYeCTBO NPOX0/10B
Koonena 1 ormenena onnust OrpaHn4uTh KOJHYECTBO KJIACTEPOB).
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OrpaHn4uTs KoJim4ecTBo npoxo10B Koonena. (ToJsibko i1t metoa Koonena) 3agaet KoJIM4ecTBO NPOX0/I0B
JITOpUTMa KJIACTEPU3ANNH 110 JAHHBIM BO BpeMs 0Oydarolux 3amyckoB. I1pu kaxIoM Ipoxo/ie KOPPeKTUPYIOTCS
BCKTOPLI HEHTPAJILHOI'O NMTOJIOXKCHU A, YTOOBI MUHUMU3UPOBATH o6luee pacCToAHuC MEXY HCHTPAMU KJIACTEPOB 1
3aNUCSIMU. Y MEHBIIIAETCS TAKXKE CTENCHb N3MEHEHHSI BEKTOPOB NPH Kax 10l nrepanun. [1pu nepom mpoxose
N3MEHEHUS CyIIeCTBeHHbI. Ha mocieanemM npoxo/ie cTeneHb KOPPEKTUPOBKY IIEHTPOB OYEHb HE3HAYUTEIIbHA.
BBIMOJTHSIFOTCST TOJIBKO TOHKHE HACTPOMKU.

Mepa paccrosinust. (ToJbKo yiryumeHHbiii Meto 1 BIRCH) Beibepute Mepy paccTOsIHUS OT 3aIHCH JI0 KJiacTepa,
ncroibiyemyro aaroputmMoM BIRCH. MosxHO BRIOpaTh WM PACCTOSIHAE JIOTapA(YMIYECKOTO IPaBION0100us (110
YMOJIYAHUIO), UJTN €BKJINAOBO paccTostue. [lpumeuanue: Eci Bce aKkTUBHBIE TIOJIS YMCJIOBBIE, MOKHO BBIOPATH
TOJIbKO €BKJIIOBO PACCTOSHUE.

MaxkcumasbHoe YiCcJI0 KOHEYHBIX Y3J10B. (ToJIbKO ist yiayumenHoro Meroaa BIRCH) MakcumaibHOe KOJIMYECTBO
KOHEYHBIX y3JI0B, KOTOPbIE Bbl XOTUTE 3aJaTh HA JEPEBE BO3MOXKHOCTH KjacTepu3anuu. J[epeBo BO3MOXHOCTH
KJIACTEPH3AIMN - 3TO Pe3yJIbTAT IEepBOro mara yiyuieHnoro ajaropurma BIRCH, xoraa 3anucn ganHbIX
pacroyiaratoTcs B IepeBe TAKUM 00pa30M, YTOOBI CXOKHE 3aIICH IPUHAIICKAT OJTHOMY KOHEYHOMY y3u1y. [1pn
pocTe KOJIMYECTBA KOHEYHBIX y3JI0B BO3pPAcTAeT M BPEMS BBIIOJIHEHNS aJropuT™Ma. 3Hauenue o ymosrdanuto - 1000.

ITpoxoaw! Birch. (Tospko g yayumenHoro Mmetoaa BIRCH) KosmiecTBo mpoxXoa0B MO JaHHBIM, BBITIOJIHSIEMBbIX
AJITOPUTMOM JIJIs1 yTOYHEHUSI pe3yJIbTATOB KjacTepu3anuu. KoamuecTBo MpoXo/I0B BIMSIET HA BpeMst 00paboTKu
00yYarOIIMX 3aMyCKOB (KaXIblil IPOXO TPeOyeT MOJHOTO MPOCMOTpA JAHHBIX) U HA Ka4eCTBO Mojesau. HebGombime
3HAYCHMSI COKPATST BpeMsi 00pabOTKM, HO OHM e MOTYT IPUBECTH K MOHMKEHUIO KayecTBa Mojiejieil. boJbIe
3HAYCHMSI IPUBO/ISI K BO3PACTAHUIO BPEMEHHU 00pabOTKU U OOBIYHO YJIyUIIIArOT KauecTBO Moiesieil. B cpeaHeM k
XOPOIIIMM pe3yJIbTaTaM IMPUBOAST TPH UK O0JIee MIPOXO0I0B. 3HAUCHHE [T0 YMOJYAHUIO - 3.

IlononHutenbHble onuuu Knacrtepusauum ISW

Ha Bxmagke DxcrepT y3a Kimactepuzanmst MOXHO 3a7aTh PACIINPEHHBIC OIINH, TAKHE KaK HOPOTH MOI00ms,
OrpaHUYEHNS] BPEMEHU BBINOJIHEHNS U Beca MOJIeH.

OrpannunTh BpeMsi BbIIIOJIHEHHsI. BKITFOUHMTE 9TOT NepekIrouaTe b A1l BKJIIFOUEHU S ONIINIA, TTO3BOJISIFOLINX YIIPABIISTH
BpEMEHEM Ha CO3JaHue MoJesiu. MOXHO 3a7aTh BpeMsI B MUHYTaX W/WJIM MUHUMAJIbHYEO MPOIIEHTHYIO JTOJIFO
00paboTku obyuaronux gaHHbIX. B monomxenue k metoay BIRCH MoxHO 3a1aTh MaKCUMAaJIbHOE KOJIMYECTBO
KOHEYHBIX y3JIOB 151 co3aanus Ha aepese CF.

3agaTh nmopor noodus. (TOJILKO [T IeMorpaduyeckoil kiractepusanun) HuxHuii mpetest A1 o 100us ABYX
3amuceil JaHHBIX, TPUHAIJICKAIIAX OJHOMY KJacTepy. Hampumep, 3rauenue 0,25 o3HavaeT, 4TO 3aMUCH CO
3HAYEHUSIMU, TOJIOOHBIMU Ha 25%, MOTYT ObITh Ha3HAYECHBI B OAWH KjacTep. 3Hauenue 1,0 o3HAYaET, YTO JJI5
OTHECCHHUS K OJJHOMY KJIaCTEPY 3alUCH JOJDKHBI OBbITh UACHTUYHBIMU.

ITapameTpsl noJjei. YToOb! 32/1aTh OMIUYU JJIs1 OTJIEJbHBIX BXOIHBIX MOJIEH, IIIEJIKHUTE 10 COOTBETCTBYIOIIEH CTPOKE
B cToJibne [lapamerpsl Tabsuuel [lapamerpsl noseit u BeiOepuTe <3aaTh NapaMeTpbr™.

3agaHue napameTpPOB nonei ANA Knacrepusaumm
B ANAJIOTOBOM OKHE N3menutsb nmapaMeTphl KJ1aCTEPpa MOXKHO 3aJaTh OIIUU JJIA OTACIIBHBIX BXOJJHBIX TOJIeH.

Bec moasi. B nmpouecce MNoCTpoOCHUA MOJICJIN HA3HAYACT I1OJIFO 0oJibllice UJIM MECHbBIIIEE 3HAYCHUE Beca. HaanMep,
€CJIM BbI IOJIAra€Te, YTo JaHHOC MMOJIE OTHOCUTEJIIbBHO MCHEC BAXKHO AJIA MOACIINU, Y€M JPYIruUue 1noJjisd, yMEHbIIUTE €TO0
BCEC IO OTHOUICHUIO K APYTUM IOJIAM.

Bec 3uauenns. Ha3znauaet 6OJIbIINI WM MEHBINUHM BeC KOHKPETHBIM 3HAYCHUSIM B JIAaHHOM MoJie. HexoTopbie
3HAYEHUS TIOJIel MOTYT OBITh OOJIee PACIPOCTPAHEHHBIMHE, YeM Jpyrue 3HaueHus. COBIAICHUE PEAKUX 3HAYCHUN B
0JIe MOXKET OBITh 00JIee 3HAYMMbBIM, YeM COBIAeHIE OOBIYHBIX 3HAYCHUI. Bbl MOXeTe BEIOpATh OJIMH U3
CJIeTYIOIIHMX CIIOCOOOB JIJTsI B3BEITMBAHMS 3HAYCHNU B JAHHOM I0JIe (B JIFOOOM CJIyvae y peaKnuX 3HaYeHul Oyaet
60BN BeC, YeM Y OOBIYHBIX):

I'maBa 5. MopesmpoBanue 6a3 JaHHBIX ¢ ucnosb3oBanueM IBM InfoSphere Warehouse 71



* Jlorapudmuiecknii. HaznauaeTt Bec Kax0My 3HAYCHUIO 10 JIOTAPU(PMY BEPOSITHOCTH €r0 HPUCYTCTBHUS BO
BXOJHBIX TAaHHBIX.

M BepOﬂTHOCTHblﬁ. Hasnavaet Bec KaXXI0MY 3HAYCHHUIO 11O BEPOSATHOCTH €TI0 MPUCYTCTBUA BO BXOAHBIX JdHHBIX.

Jutst T060T0 U3 CocOOOB BBl MOXKETE BHIOPATH TAKXKE OMNIUIO ¢ KOMIeHcanueil, 4TOObl KOMIIEHCHPOBAThH 3HAUCHHE
B3BCIIMBAHUSA, IPUMCHACMOC K KAXKIOMY IIOJIFO. Ecmm IPpOBOAUTH KOMIICHCAITUIO C YUYETOM B3BCIIMBAHUSA 3Ha‘leHPII>i,
06111a51 BAXXHOCTD B3BCUICHHOTO MOJIA paBHA TOMY XK€ 3HAYCHUIO, YTO U 663 B3BCUIMBAHUS. 3TO HC 3aBUCUT OT
KOJIMYECTBA BO3MOYKHBIX 3HAUCHUN. KOMHCHCI/IpOBaHHOC B3BCIIMBAHUC BJIMACT TOJIBKO HA OTHOCUTCJIbHYIO
BaXXHOCTH COBII/ICHUIT B HAOOpE BO3MOKHBIX 3HAUCHUIA.

Hcnoan30BaTh NoKka3aTesb NoA00Hs. BKITFOUNTE 3TOT MEpEKITFOYaTE b, €CJI BBl XOTUTE UCIIOJIF30BATh OKA3aTeIb
O00MS TSI yIIPaBJICHAS BEIYUCIICHIEM MephI Mo100us 1t noJrs. [Toka3ates momoous 3amaeTcsi B aOCOTFOTHBIX
qrcIax. DTa crenu(uKanus paccMaTPUBACTCS TOJIBKO JJIS aKTHBHBIX YHCIIOBBIX mmoJieli. Ecom BbI He 3a/aeTe
moKa3aTesb MOA00Ms, HCIOJIb3YeTCs 3HAUCHHE 110 YMOJTYAHUIO (TIOJIOBUHA CPETHEKBAIPATUIHOTO OTKIIOHEHHS).
UTOoOB! NOTyYnTh OOJIBIIIEE KOJTMIECTBO KJIACTEPOB, YMEHBIIINTE Cpe/IHee M0 1001e MEX/Ty TapaMu KJIacTepoB, 3a1aB
MeEHbIIIee 3HAYCHNE TI0Ka3aTesel Mo100Ms 1J1s YUCIIOBBIX MOJIECH.

O0padoTka BbIOPOCOB. BLIOPOCH! - 9TO 3HAUEHUS MOJIEH, JiexKalle BHE AUana30Ha 3HAYSHUH], 3aJaHHbIX ISl 1TOJIs,

Kak oH omnpezeseH napamerpamu 3Hadenne MIN u 3nauenne MAX. MoxHO BbIOpaTh, Kak 00pabaThIBATh 3HAUYCHUS

BBIOPOCOB JIJISI 9TOTO TOJIS.

° 3Haqeﬂue 110 YMOJIYaHUIO HET O3HAYA€T, YTO HUKAKUE CIICIIMAJIbHBIC L[eﬁCTBHSI JJIs1 BI)I6pOCOB HE
MPEIIPUHAMAFOTCSL.

* Ecmm BeiOpaTh 3HaueHue 3ameHuTh HAa MIN nim MAX, 3Hauenne noJisi, Menbiree 3Hadenuss MIN mwm 6osbinee

3navennss MAX, 3amensiercst Ha 3HaueHust MIN uim MAX cooTBETCTBEHHO. B 9TOM cilyuae BBl MOXETE 3a/1aTh
3HavyeHuss MIN u MAX.

* Ecim BEIOpaTh paccMaTpHBATh KAK MPONYIIEHHOE, BEIOPOCHI pACCMATPUBAIOTCS KAK MPOMYIIICHHbIC 3HAYCHIS 1
urHopupyrotcs. B aTom ciryyae Bbl MoxkeTe 3a1aTh 3HaueHuss MIN u MAX.

HauBHbIN 6anecoBcKum aHanu3s ISW

Hausnslii kxputepuit baiieca - 3170 0011eN3BECTHBIN aJrOpuTM AJIs IpodJieM Kitaccudukauuu. Moesab Ha3BaHa
HAUBHOIL, TOCKOJIbKY OHA paccMaTpUBAET BCE IIpeajlaraeMble IepeMeHHbIe IPeACKa3aHusl KaKk He3aBUCUMBbIE JPYT OT
npyra. HauBHblil kputepuii baiieca - ObICTpPBIN, MacIITAOUPYEMBbIid aJITOPUTM, BEIYUCIISIFOIINI YCIIOBHBIC
BEPOSITHOCTH JIJTS COYCTAHUI aTpuOyTOB M aTpuOyTa Ha3HaveHus1. Ha ocHOBe 0Oy4Yaronux JaHHBIX OIICHUBAETCS
HE3aBHCHMAasl BEPOSITHOCTh. DTa BEPOSTHOCTD MEPEAAET MPaBIONO00ME KaX/I0TO Klacca Ha3HAUYCHUS C YYETOM
BXOX/JICHUS KaXJ0W KAaTETOPUU 3HAYEHUHN U3 KAXKIOU BXOAHOU NIEPEMEHHOM.

AnropuT™m HanBHO# kimaccudukannu Baiteca ISW - 310 BeposiTHOCTHBIN KitaccupukaTop. OH OCHOBAH HA MOJACIIAX
BEPOSITHOCTH, KOTOPBIE NIPENOJIATAIOT A0COIIOTHYIO HE3aBUCUMOCTb.

Onuuun HausHon moaenu Baneca ISW

Nmsa MO/JI€eJIH. MoxHO CIr€eHEpUPOBATH UM MOACJIM ABTOMATUYCCKA HAa OCHOBE IIOJISI HA3HAYCHU A UJIA I10JI ID (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3a,£[aHo) b0 3a1aThb MMOJIb30BATEJIBCKOC UM

Hcnoan30BaTh pa3aesennble qannble. Ecim onpeneneno mose pasaena, 3Ta ONINsS TapaHTUPYET, YTO AT
MTOCTPOCHUS MOJIEIN OYAYT MCHOIb30BATHCS JAHHBIE TOJIBKO U3 pas3jesia OOyueHN .

BbImoyHATH Npoxo/1 TecTupoBanust. M0XHO BBIOpATh BO3MOXHOCTD BBINOJIHEHUS IPOXOda TECTUPOBaHUs. B TakoM
ciyuae npoxo tectuposanust IBM InfoSphere Warehouse Data Mining BbINOJIHSIETCS TIOCIIE TIOCTPOCHUST MOJICIIH
JUIs1 oOyuarolero pasjesa. [1pu 95TOM BBINOJIHSETCS IPOXO/T 10 TPOBEPOYHOMY Pa3ely /Il yCTaHOBJICHHS
HHPOPMAIUK O KAYeCTBE MOJICIIN, IIOIbeMa AuarpaMM U Tak Jajiee.

72 PyxoBozcTBO 10 uceiaenoBanuio ganHelXx B IBM SPSS Modeler 17



ITopor BepositHocTH. [TOpOr BeposATHOCTH OnpenesisieT BEPOITHOCTD It JJFOOBIX KOMOUHALMHI [TPEAUKTOPOB U
eJIeBBIX 3HAYCHUH, KOTOPBIE HE BUIHBI B O0YUYAIONINX TaHHBIX. 3HAUSHHE 3TON BEPOSITHOCTH TOJDKHO OBITH OT 0 70
1. 3navyenne no ymomyauuto - 0,001.

INNoructuueckan perpeccua ISW

Jloructmueckas perpeccus (Ipyroe Ha3BaHNE - HOMUHAJIbHAS PETPECCHUSI) - 3TO CTATHCTUYCCKAN METO/ [JIs
KJIaccu(UKaImy 3ammceii Ha OCHOBE 3HAUYCHMIA B TOJIAX BBoma. OHa aHAJIOTHYHA JIMHEWHON perpeccu, HO
Joructuyeckas perpeccust ISW ncrose3yet ¢rarossle (IBOMYHBIE) OIS HA3HAUCHHUS, @ HE YUCIIOBLIC.

Onuuu moaenu norucTtuyecKomn perpeccun ISW

Nms moaen. MoXXHO CTeHEpUPOBATH UM MOJEJIM ABTOMATHYECKH HA OCHOBE MOJII Ha3HaueHus wim noJis ID (;mbo
TUINA MOJIEJI B CJIy4ae, €CJIM HUKAKOEe U3 9THUX HOJIeH He 3aJjaH0) JIM0O0 3aJaTh I0JIb30BATEIbCKOE UMSI.

WUcnoab3oBaTh pa3aejicHHbIC TAHHbIEC. Ecmm OIIPEICJICHO I10JIC pa3Jciia, 5Td OIIUA TapaHTUPYCT, YTO JJId
IIOCTPOCHUSA MOJCIA 6y[[yT HCIOJIb30BATLCA JaHHBIC TOJIBKO U3 pa3jacia O6y'—I€HI/I9[.

BbIno/IHUTH NPOXO0/T TeCTHPOBAaHUsL. Bbl MOXeTe BLIOPATD BBIMOJIHEHUE TPOX0/1a TECTUPOBaHust. Toraa npoxo
tectupoBanus IBM InfoSphere Warehouse Data Mining BBITOTHSIETCS TIOCIIE TIOCTPOSHIS MOCIIH [IJTs1 0OyYAFOIIeTO
paszesna. [Ipu 5TOM BBIIOJIHSETCSI HPOXO/L IO UCIBITATEILHOMY pa3esty [UJIsl yCTAHOBIJICHUS HH(DOPMAIIUHU O
Ka4ecTBe MOJICJIH, [I0/IbeMa IUarpaMM U Tak JaJiee.

BpemeHHble pagbl ISW

AJTropuT™MBI BpeMeHHBIX psiioB ISW mo3BoJIsiroT peicka3aTh OyAyliue COOBITHSI HA OCHOBE U3BECTHBIX COOBITUI B
MIPOLLIOM.

AHAJOTHYHO OOIIMM METOJaM PETPECCHH aJITOPUTMBI BPEMEHHBIX PSIOB IPEACKa3bIBAIOT YNCIICHHbIC 3HAYCHNUS. B
OTJIMYME OT OOIINX METOJ/IOB PETPECCHH, IIPEICKA3aHIsI BPEMEHHBIX PSAIOB HAIlEJICHBI HA OYAyIIre 3HAUCHIS
YIOPSAOYCHHBIX pAI0B. Taxue mpeacka3anus B 00IIeM CiTydae Ha3bIBAIOTCS IPOTHO30M.

AJTOpUTMBI BPDEMEHHBIX PSIIOB - 3TO OJTHOMEPHBIE AJITOPUTMBL. DTO O3HAYAET, YTO HE3aBUCHMAas IEPEMEHHAS - 3TO
cToJber] BpeMEHH UJIH CTOJIOeN yIopsa1ounBaHus. [IporHo3bl OCHOBAHBI HA U3BECTHBIX 3HAYEHUSX AJISI IPOLIIIOTO.
OHH He OCHOBAHBI Ha IPYTUX HE3aBUCUMBIX CTOJIONAX.

AJ'IFOpI/ITMbI BPEMCHHBIX PAJO0B OTJIMIAOTCA OT O6HII/IX AJITOPUTMOB PErpeCCruM, TaK KaK OHHU HE TOJIBKO
IpCACKA3bIBAOT 6y,E[yH_II/Ie 3HAYCHHUS, HO U BKJIFOYAIOT B IPOTHO3 CE30HHBIC MUKJIBI.

OyHKIMS aHATIM3a TAHHBIX TSI BDEMEHHBIX PSJIOB MTPEIOCTABIISIET CIISIYIONINE aJITOPUTMBI TPEJCKa3aHus Oy IyIIHX
TEHACHIINM:

* ARIMA (Autoregressive Integrated Moving Average - aBTOPeTrpecCHBHOE HHTET PUPOBAHHOE CKOJIB3SIIIEe CpeTHee)
* DKCHOHEHIUAJILHOE CTJIAKIBaHUE

e JIeKOMIO3UIUs Ce30HHBIX TCHICHITHIA

AJ’IFOpI/ITM, JAFOITNMN Hannyqumﬁ IMMPOTrHO3 AJId BAllMX JAHHBIX, 3aBUCUT OT PA3JIMYHBIX HpCL[HOJ'IO}KeHI/Iﬁ MOJCJIN.
Bbl MOXeTe BBIUUCIUTD BCE IIPOTHO3bI OAHOBPEMCHHO. AJ'IFOpI/ITMbI BBIYUCJIAOT HOﬂpO6HbII71 MIPOTHO3,
BKJIFOYAIOLIUI B ce0sI ce30HHOE MOBCACHUEC UCXOAHBIX BPEMEHHBIX PAJOB. Ecmm Yy BaC yCTAHOBJICH KJIUCHT IBM
InfoSphere Warehouse, JJIs1 OHCHKU U CPaABHCHUS IMOJIYUYCHHBIX KPUBBIX MOXXHO HUCIIOJIb30BAThH BU3YyaJU3aTOp
BPEMCHHBIX PAJO0B.

Onuuun nonen ISW Time Series

Bpemsi. BriGeprte BXogHOE 1T0JIEe, KOTOPOE COAEPKUAT BPEMEHHBIE PAABL. ITO JOJDKHO OBITH MOJIEM C THIIOM
xpanenus [lata, Bpems, OTMeTka BpeMeHH, IEHCTBUTEILHOE MIIN IIEJI0€ YHCIIO.
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Hcnousib30BaTh napaMeTpsl y3J1a THIA. DTa OIIKSI yKA3bIBACT Y3JIy, YTO CJIEAYET HCIOJIb30BaATh HHYOPMALIHIO O
HOJISIX U3 y371a THII, PACIOJIOKEHHOTO BhIIIe. DTO 3aaHO MO YMOJTYAHHIO.

Hcnoab30BaTh m0J1b30BaTE/ILCKHE napamMeTpbl. Ota onmus YKa3bIBa€T y3J1y, UTO CJIEAYECT UCIIOJIb30BATH
I/IH(l)OpMaI_[I/IIO O NOJIAX, 3aJaHHYIO 371€Ch, 4 HC TY, YTO 3da/JdHd Ha PACHOJIOXKCHHBIX BBIIIC y3J1aX Tumn. [Tocre BLI60pa
OTOI'O BapuaHTa 3aj1aiTe IPUBCICHHBIC HUXKE ITOJIA, KAK 3TO HOTpC6y€TCH.

ITonst Ha3Hauyennsi. BeiGepute 0THO MM HECKOJIBKO TOJIEH Ha3HAUSHUS. DTO aHAJIOTUYHO 3aJaHUIO JIJIS TTOJIST POJIH
Ilone nasnauenus na y3ine Tur.

Onuuun moaenu ISW Time Series

Nms mogemn. MoXHO CreHepupoBaTh UM MOJIEJIM aBTOMATHUYECKH Ha OCHOBE MOJI Ha3HaueHus uim noud ID (;mbo
THUIIA MOJEJIH B CJIy4ae, €CId HUKAKOe U3 9TUX I0JIeil He 3a4aH0) MO0 3a1aTh I0JIb30BATEIILCKOE UMSL.

AJropuTMBI NPOrHO3HPOBaHNS. BrIOeprTEe aJIr OPUTMBI, HCIIOJIB3YEMbIC TSI MOICIMPOBAHUS. BBl MOkeTe BBIOpATh
OJIVH WJIA HeCKOJIBKO W3 CIICIYFOIINX BAPHAHTOB:

* APIICC
* DKCIOHEHIMAIbHOE CTJIAKUBAHNE

M HSKOMHOSI/IHI/IH CE30HHBIX TEHJICHIIMIA.

Koneunoe BpeMsi NPOrHO3HPOBAHNS. YKaXUTE, HAJO JIM PACCUNTHIBATH KOHETHOE BpeMsI TPOTHO3a ABTOMATHIECKHI
WJIA K€ OHO 33/1a€TCS BPYYHYFO.

3navenne noJjs BpPEMEHU. Ecnu Koneunoe BpeMsl IPOrHO3UPOBAHUSA 3a1a€TCA BPYUYHYIO, BBEAUTC KOHCUYHOC BPEMS J1JI
IIPpOTHO34a. 3HaquHe, KOTOPOE€ MOXHO BBECTU, 3dBUCUT OT TUIIA OJIA BPEMEHU,; HAIIPUMEDP, €CJIN TUII - IEJIOC YUCJIO,
MIPEeACTAaBJIAOIICE CPOK B YaCaX, MOXKHO BBECTU 48, YTOOBI IMPECKPATUTDb IPOTHO3UPOBAHUC TOCTIC O6pa6OTKI/I JaHHBIX
JJIsL 48 qacos. )_'[pyroﬁ BapuaHT - BaC MOT'YT IIOIIPOCUTL BBECTU B KAUYCCTBC KOHEYHOI'O BPpEMCHU ATy HUJIM BPEMH.

Onuumn ISW Time Series Expert

Hcnoan3o0BaTh IPHA NOCTPOCHUN MO/1€/IH BCE 3aNUCH. DTO 3HAYCHUE T10 YMOJIYaHUIO, BCEC 3allMCH aHAJIU3UPYIOTCA ITPU
IIOCTPOCHUU MOJECIIN.

Hcnoan3oBaTs IPpHA NOCTPOCHUN MO1€/TH MOAMHOKECTBO 3anmceit. BI:I6CpI/ITC OTY OIIIUIO, €CJIM XOTUTEC CO3AaTh MOICIIb
TOJIBKO U3 YaCTU OOCTYNHBIX JaHHBIX. HaanMep, 9TO MOXET HOHa,Z[O6I/ITI)C$[, €CJI1 y BacC €CTh 00JIBIIION MaccuB
TOBTOPAOMIUXCA JaHHBIX.

BBCI[I/ITC 3navenue BPEMCHH HAYaJ1a 1 3navyenue BPEMCHH OKOHYAHHUSA 1JIA 3aJaHUS UCOJIb3YEMbIX TaHHBIX. O6paTI/ITC
BHUMAHHUEC HA TO, YTO 3HAYCHHS, KOTOPBIC MOXXHO BBCCTH B 3THU NOJIA, 3aBUCAT OT THUIIA ITOJIA BPEMCHU,; HAITPpUMED,
3TO MOXET OBITh CPOK B Yacax WJIK JHAX UM OIIPEACIICHHBIC JaTa UJIN BPEMH.

Cnioco0 MHTEpNoJISIMH /IJIsl OTCYTCTBYIOUIMX 3HAYEHHI HAa3HAYeHusl. [Tpu 0O6paboTke JTaHHBIX C OJHUM UJITH
HECKOJIbKUMHU MPONYIICHHBIMY 3HAYEHUSIMU BIOEPUTE METO/T JIJIs UX BBIYMCIICHHS. BBl MOXeTe BIOpATH OJIMH U3
CIIeIYIOIINX BAPUAHTOB:

* Jluneitnoe
* DKCIOHEHIHAJILHBIE CIIAfHEI

» Kyb6nueckne CIutaifHel

BbiBog moaenen ISW Time Series

Monermm ISW Time Series - 93TO BBIXO/IHbIE JAHHBIE B (hOpMe HEYyTOUHEHHOU MOJIEJH, COAepIKaIeil HHpOpMaIuIo,
KOTOpas U3BJICUCHA M3 JAHHBIX, OJTHAKO HE IpeHa3HAYeHA [T HEMOCPEACTBEHHOIO TeHEPUPOBAHUS IIPOTHO3A.
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PucyHok 3. BHa4ok HeyTOYHEeHHO! Moaenm

Ecmm y Bac ycranosieH kimeHT IBM InfoSphere Warehouse, MOHO UCIIOI30BaTh HHCTPYMEHT BusyamsaTop
BPEMEHHBIX PSIOB JJIs TPAa(UIECKOro BHIBOIA BAIIINX JTAHHBIX BPEMEHHBIX PSIOB.

UToO6BI NCTIOTH30BATh MHCTPYMEHT Bu3yam3aTop BpeMEeHHBIX PSIOB:

1. VOenurech, 4T0 BBI BRIIOIHMIN 3aqauu 1o nHTerpanuud IBM SPSS Modeler ¢ IBM InfoSphere Warehouse.
JlonosHuTeIbHYI0 HHbOpMaIMio cMoTpuTe B pas/ese| Enabling Integration with IBM InfoSphere Warehouse™]

2. [Baxapl HIEJKHUTE [0 HEYTOUHEHHOW MO/IesId Ha najuTpe Mogaenu.

3. Ha Bxiragke CepBep AMaIOrOBOTO OKHA HAXMHUTE KHONIKY B /171 BBIBOIa BU3yasm3aTopa B Opaysepe mo
YMOJTYAHHIO.

Cnenku mogenen uccnegosaHuda gaHHbix ISW

Co3aBath MOJIeIM MOXHO Ha y3Jax JepeBo pemenuit ISW, CeszbiBanue, [TocnegoBaresnbHocTs, Perpeccus u
Knacrepusanus, BkiroueHHBIX B IBM SPSS Modeler.

Bxnagka Cepsep cnenkoB mogenen ISW

Bxiaaka CepBep npe1oCcTaBIISIET BO3MOKHOCTH 7S BBINOJIHEHNUS TPOBEPKH COTJIACOBAHHOCTH M 3AITyCKa
nacTpymenTta IBM Visualizer.

IBM SPSS Modeler MoXeT BBINOJHSATH IPOBEPKY COTIVIACOBAHHOCTH, COXPAHSISl HICHTUYHYIO CTeHEPUPOBAHHYO
cTpoky Kirroueid Mozesm u B Monesin IBM SPSS Modeler, u B mones ISW. [1J1s BBIIOJTHEHUS TPOBEPKH
COTJIACOBAHHOCTH HakMHTe KHONKY IlpoBepnth Ha Bkiaake Cepsep. J1ONOJHUTEIbHYIO HHPOPMALIUIO CMOTPUTE B
pasnere [‘Vipasnenne Mozaensivu DB2” na crp. 58

WMHCTpYyMEHT BU3yaJIM3aluy - 3TO €AMHCTBEHHBIH crocod a1 mpocMoTtpa moaeseit InfoSphere Warehouse Data
Mining. 3TOT HHCTPYMEHT MOXHO YCTaHOBUTH JomosHUTEIbHO ¢ InfoSphere Warehouse Data Mining.
JIOMOTHATE IFHYIO HH(pOPMAIIo cMoTpuTe B pasese| Enabling Integration with IBM InfoSphere Warehouse” ma|

* Haxwmure knonky IIpoeMoTp 115 3ammycka HHCTpYMEHTA BU3yaIM3alid. YTO IMEHHO BBIBOIUT 3TOT HHCTPYMEHT,
3aBHCHT OT THIA CTEHEPUPOBAHHOTO y3J1a. Hampumep, mpu 3amycke U3 ciienka MoJiein AepeBa pernenunit [SW
WHCTPYMEHT BU3yaJIM3AIMN BO3BPATUT NPOU3BOAHYI0 Tabmmiy [1pencka3aHHbIC KIACCHI.

* Haxwure kHonky ITpoBeputs pe3yabTaThl (TOJBKO 11st JepeBo pemernit u [TociemoBaTeIbHOCTD), YTOOBI
3aIyCTUTh HHCTPYMEHT BU3yaJIM3AIH U TPOCMOTPETDH CBEICHNS O KaUeCTBE CTEHEPUPOBAHHOW MOJIEIIA B IIEJIOM.

Bxknanka NapameTpsbl cnenkos mogenen ISW

B IBM SPSS Modeler 06b14HO niepesaeTcst TOJIBKO OJHO NPeACKa3aHUe U CBSI3aHHAS BEPOSTHOCTH MJIU MOKA3aTe b
nosepus. Kpome 3Toro, nosipb3oBaTesIbckast OMIUS MOKa3a BEPOSITHOCTEH JJIs1 KaX10T0 BO3MOXHOTO BbIBOJA (KaK U
B JIOTUCTHYECKOW PErpeccun) - 9TO OMIHUS BPEMEHU OIEHKH, TOCTYMHas Ha BKJIaake [lapamMeTphl clienkoB MO/IENH.

BxaounTs noka3sarem J0Bepus 118 BCEX KJIAaCCOB. ,H.]'I?I KaXX10T0 BOBMOXXHOI'O BbIBO/JIa B IIOJIC HA3HAYCHU A
,Z[O6aBJ'I$IeT cToJIder ¢ YPOBHEM IIOKA3aTCIIsI JOBCPU.

Bknanka CeBoagKa cnenkos moaenen ISW

Ha Bxiagke CBojKa cJienka MOAEIH BBIBOIUTCS HHPOPMAIS O caMoit Moaesu (AHaau3), 00 UCTIOIb3yeMBIX B HElt
noJisix ([1o.44), 3HaUSHUSIX TAPAMETPOB, HCIOJIb3yEMBIX IIPU TOCTPOCHUN MOeH, ([TapameTpul mocTpoenus) u 00
o0yuenun mojnenu (Ceoaxa 1o odyuenuro).
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[Tpu mepBoM IpOCMOTpE y371a Pe3yIbTaThl BKJIaAku CBOMIKA CBEPHYTHL. UTOOBI YBUACTH HY)KHBIE BAM PE3yJIbTATHI,
pa3BEepPHUTE COOTBETCTBYIOIINE UM 3JIEMEHTHI IIPU MOMOIITH JIEMEHTA yIIPaBJICHNS PACIIMPEHUEM CJIeBa OT HUX UJIH
BBIBE/IUTE BCE PE3YJIbTATHl, HAKAaB KHONKY Pa3BepHyTb Bce. UTOOBI CKPBITH pe3yIbTATHI IO 3aBEPIICHIH UX
MPOCMOTPA, CBEPHUTE IPU MOMOIIH 3JIEMEHTA YIPABJICHUS PACHIMPEHUEM OTAEJIbHBIE PE3YJIbTAThl, KOTOPHIE BbI
XOTHUTE CKPBITh, UJIM CBEPHUTE BCE PE3YJIbTAThI, HaXkaB KHONKY CBepHYThb BCe.

Anajm3s. BBIBO,Z[I/ITCH I/IH(bOpMaL[I/IH (6] KOHerTHOﬁ MOJECJIN. Ecmm B Bamem ucnosiHeHUH B yKaSaHHBIﬁ CJICIIOK MOJCJIN
BJIOKCH y3€JI aHAJIM34a, B 9TOM Pa3€JjiC MMOABUTCA TAKKE I/IH(bOpMaI.II/IH O BBIIIOJTHEHHOM aHaJIUM3€.

Ioas. Cnmcox moJieit, ICIOJIb3YyeMbIX B KAUeCTBE MOJICH HAa3HAUCHNS U BXOJHBIX TOJIeH IPU ITOCTPOSHIH MO/ISIIH.
ITapameTpnl KoMnOHOBKH. COepKUT HHPOPMAIIHIO 00 UCIOIb3yEeMbIX IIPU MOCTPOSHUH MO/JIEJIN TapamMeTpax.

CBOJIHaSI l/lHq)OpMaIl](lﬂ o oﬁyqeﬂmo. BI)IBO,HI/ITCFI TUITI MOJCJIA, IIOTOK, I/ICHOJ'Ib3yCMbII71 JJIs1 €€ CO3JaHus, CO3JaBIINKA
€€ IIO0JIb30BATECJIb, OTMETKA BPEMCHU IMMTOCTPOCHUA MOJCJIU U BPEM, 3aTPAUCHHOC Ha €€ IIOCTPOCHHUC.

Mpumepbl uccnenoBaHuA AaHHbIX ISW

IBM SPSS Modeler as Windows mocTaBisieTCsl ¢ HECKOJIBLKAMU JAEMOHCTPAIMOHHBIMU IMTOTOKAMH,
WILTIOCTPUPYIOIIAMHU MPOIECC UCCIIeTOBaHUS 0a3 JAHHBIX. DTH NOTOKM MOKHO HalTH B manke yctaHoBku IBM SPSS
Modeler 1o cireayromemy myTH:

\Demos\Database_Modeling\IBM DB2 ISW
Ipumeuanue: K namke Demos MoxHO nepeiitu u3 rpymmsl nporpamm IBM SPSS Modeler B menro [Tyck Windows.

Kak npumep ucciiefoBanust 6a3bl JaHHBIX MOKHO IOCJIEI0BATEILHO COBMECTHO UCIOJIb30BAThH CIIEAYIOIINE HOTOKH:
* [_upload_data.str — ucnionb3yeTcs sl OYUCTKU M 3aKaYMBAHMSI TAHHBIX U3 IJIOCKOTO (haiiya B DB2.

* 2_explore_data.str — uCnob3yeTCs Kak mpuMep ucciieoBanus nanabix B IBM SPSS Modeler.

* 3 build_model.str — ucnob3yeTcs 171 TOCTPOEHUS MOJIEIN iepeBa pernenuii ISW.

* 4_evaluate_model.str — ucnoJib3yeTcst Kak IpUMep OLEHKH Moiesu ¢ momoiibio IBM SPSS Modeler.

* 5 deploy _model.str — ucnionp3yeTcs 11 BHEAPEHNUS MOIEIIN IJISI OLIEHKH B 0a3€e JaHHBIX.
ploy. y p

Habop naHHBIX, UCHIOJIb3YEMBIii B IPUMEpPaX IOTOKOB, OTHOCUTCS K IPUKJIAAHBIM IIPOrpaMMaM 00paboTKH
KPEIUTHBIX KaPT U MPEACTABIISET 3324y KiIacCu(UKAIMU C PA3JIMIHBIME KaTErOpHaJbHBIMU U HEIPEPbIBHBIMU
npeaukTopamMu. bosee noapobuyro nHpopMaluo 06 3ToM Habope TaHHBIX CMOTPUTE B ClieyroleM (aiisie B manke
ycranosku IBM SPSS Modeler no myTu:

\Demos\Database_Modeling\IBM DB2 ISW\crx.names

DToT HaGOp AAHHBIX AocTyrneH B penosuTopun UCI Machine Learning Repository mo agpecy
|archive.ics.uci.edu/ml/|.

I'Ipumep NMOTOKA: 3aKayKa AaHHbIX

[epBbiit mpuMep noTOKa, I_upload_data.str, ACOJIb3yeTCS 1T OYUCTKH U 3aKAYUBAHUS TAHHBIX U3 IIJIOCKOTO
(aitna B DB2.

V3en Filler nucrionpayetces 111 00pabOTKH MPOIYIICHHBIX 3HAYCHI U 3aMEHBI 3HAUCHHUH B ITyCTHIX IOJISX,
MPOYNTAHHBIX U3 TEKCTOBOTO (aitna crx.data, na 3HaueHuss NULL.

I'Ipumep NOTOKa: n3yyeHme gaHHbIX

Bropoit npumep nortoka, 2_explore_data.str, ACIoJIb3yeTCs I AEMOHCTpAIMU H3yueHus naHHbIX B IBM SPSS
Modeler.
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OO0BIvHOE N1efiCTBHE IPH H3YUYECHUH JAHHBIX - 9TO MPUCOEINHEHNE K JTAaHHBIM y3J1a ayIuTa JaHHBIX. Y3eJ ayauTa
JIAaHHBIX IOCTYIEH HA MAJUTPE y3JI0B BHIBOJIA.

BriBO € y371a ayauTa MOXKHO UCIOJIb30BATh JJIs TOJIy4eHHs 001Iero o030pa 1noJjei u pacnpeesieHus JaHHbIX.
JIBOMHBIM IIIEJTYKOM TI0 TpaduKy B OKHE AyIUT TaHHBIX MOXXHO BBI3BATH 0o0JIee MOoApOOHBIN rpaduk 11st 6oJee
rJ1y0O0KOro M3yYEeHUs JAHHOTO TOJIS.

MpuMep NoTOKa: NOCTPOeHMe moaenu

Tpetunii npumep notoka, 3_build_model.str, nnmoctpupyet noctpoenne Moiesm B IBM SPSS Modeler. MoxHo
IIPUCOCAUHUTD Y3€JI MOACTIMPOBAHUA 63.31)1 JAHHBIX K MOTOKY U ABAX/bI IIEJIKHYTH IO 3TOMY Y31y, ‘{TO6LI 3a41aThb
napaMeTpbl HOCTPOCHUS.

Hcnosnb3ys BKJIAAKK y3J1a MOAeMpoBaHusi Mojiesib 1 DKCIepT, MOXKHO HACTPOUTh MAKCUMAaJIbHYIO TJIyOUHY J1epeBa
U OCTAHOBUTH AaJibHEHIlIee pacllenIeHUe y3J1a OT TOUKM HayaJIbHOr'O MOCTPOEHHUS IepeBa pPellleHuil, 3a/1aB
MAaKCHMAaJIbHYFO YICTOTY U MUHIUMAJIbHOE YHACJIO HAOIFOICHU UTI BHYTPEHHETO y3Jia. JJONOJHUTEIbHYEO
HH(OPMAIUIO CMOTPUTE B pa3jielie |“Z[epeB0 pemenuit ISW” Ha ctp. 6ll

I'Ipumep MOTOKaA: OLleHKa Mmoaesnun

YeTBepThlil MpUMEp MOTOKA, 4_evaluate_model.str, WUTIOCTPpUPYET NPEUMYIIIECTBA UCOJIb30BaHust IBM SPSS
Modeler ayist MoaenupoBanus B 6a3e qaHHBIX. [1ocIie BBINOJIHEHUST MOJIEIIN €€ MOXKHO 100aBUTh OOPATHO B OTOK
JIAHHBIX W OLICHUTh MO/IEJIb, UCHOJIB3Ys HECKOJIbKO TpeitioxkeHHbIX B IBM SPSS Modeler nacTpymeHTOB.

[Tpu mepBOM OTKPBLITHH HOTOKA CIIEIOK Mofe (field6) He BKITFOYaeTCs B 3TOT MOTOK. OTKPOIiTe y3eJI HCTOYHUKOB
CREDIT u yoenutech, 4TO BbI 3a]1aJTM UCTOYHUK JaHHBIX. JlaJiee, MpH YCIIOBHHM, YTO y BAac 3aIyIleH MMOTOK
3_build_model.str nis coznanus cienka fieldl6 B mamutpe Mozemm, MOXHO 3ayCTUTh OTCOSIMHEHHBIC Y3JIHI,
Ha)XaB KHOTIKY BbINOJHUTH Ha MTaHEIM HHCTPYMEHTOB (KHOIIKA C 3€JIEHBIM TPEYrOoJIbHUKOM). [1pn 5TOM 3amyckaeTcs
CIIEHAPH{, KOTOPBIN KOMUPYET CJIENOK field]6 B MOTOK, COEIUHSIET €0 C CYIIECTBYIOIMIUMU Y3JIaMH U 3aTEM
3aMycKaeT TePMUHAJIbHBIE Y3JIb B TOTOKE.

MOXHO IPUCOANHUTS y3ea AHaIu3 (IOCTYNHBII Ha naauTpe BeIBOT), 4TOORI CO3/1aTh MAaTPUILy COBIAACHUIH,
IIOKA3bIBAIOIIYIO CTPYKTYPY COBIA/ICHUI MEX/1y KaX/IbIM CTeHepHPOBAHHBIM (IIPECKA3aHHBIM) II0JIEM U €r'0 I0JIeM
HazHavyeHus. I IpocMOTpa pe3yJIbTaToB 3aMyCTHTE y3eJI AHAINS.

MoxHo CO34AaThb TAKXC IuarpaMmy BbIAI'PbIIIA, YTOOBI MOKA3aTh MOBHIIIICHUE TOYHOCTHU, JOCTUTHYTOC B MOCJINA.
HpI/ICOQHI/IHI/ITC K CreHepI/IpOBaHHOﬁ MOJCJIN y3€JI OHCHKa, d 3aTCM 3allyCTUTC ITIOTOK IJIA MPOCMOTpPA PE3yJIbTATOB.

I'Ipumep NMOTOKaA: BHeaApeHue moaenu

Ecyu BBI yke yIOBJIETBOPEHBI TOYHOCTHIO MOJICIIH, MOXHO BHEIPUTD €€ IJIsl UCIOJIb30BAHUS C BHEIITHUMUI
MPUKJIaTHBIMU IIPOTPAMMAaMU HJIH JIJISI 3aIIMCH OIICHOK 00paTHO B 6a3y NaHHBIX. B 3TOM nmpumepe moToka
5_deploy_model.str nanabie cuntbiBatrotcs n3 Tadymisl CREDIT. Korma 3amyiieH y3ei skcnopTa B 6a3y JTaHHBIX
GHEPUTDL peuleHue, TAHHbIC PeasIbHO He OLEHUBAIOTCS. BMECTO 3TOro mNoToK co3aeT (haiis1 omyOIMKOBAHHOTO
obpa3za credit_scorer.pim u (ails1 omyOJIMKOBAHHBIX TAPAMETPOB credit_scorer.par.

Kak n B mpepIayIeM mpumMepe, 3amycKaeTcst ClieHAPHif, KOTOPBIN KOMMPYET CIIENoK field 6 B MOTOK C HAJATPHI

Mogenu, coenuHSET ero ¢ CYIIECTBYIOLINMU Y3JIAMH U 3aTeM 3aIlyCKaeT TePMUHAJIBHBIC Y3JIbI B HOTOKE. B aTOM
cllyvyae BbI IOJDKHBI CHaYasIa 3aaTh UCTOYHUK TAHHBIX HA y3J1ax MIcTOYHUK 6a3bl JAHHBIX U DKCIOPT.

['nasa 5. MoaemipoBanue 6a3 1aHHbIX ¢ nenonb3osanuem IBM InfoSphere Warehouse 77
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FmaBa 6. MoaenuposaHue 6a3 gaHHbIX ¢ ucnonb3osaHnem IBM
Netezza Analytics

IBM SPSS ModelerandiIBM Netezza Analytics

IBM SPSS Modeler nognepxusaer unrerpanuto ¢ IBM Netezza Analytics, 4To 1aeT BO3MOXHOCTD 3aITyCKaTh
pacmpeHnble pyHKIMK aHAIMTUKY Ha cepBepax IBM Netezza. DTi BO3MOXKXHOCTH JOCTYNHBI Yepe3 rpaduueckuii
untepdeiic IBM SPSS Modeler u B cpesie pa3paboTKH, OpUSHTUPOBAHHON HA MCIOJIb30BaHUE pAOOYNX OTOKOB, TaK
YTO 3aIyCKaTh aJITOPUTMBI UCCIICTOBAHNUS JAHHBIX MOXXHO HEOCPEICTBEHHO B cpene IBM Netezza.

IBM SPSS Modeler moamepxuBaeT MHTETPAIMIO CO YKa3aHHBIME HUXe airoputMamu u3 IBM Netezza Analytics.
* JlepeBbs pelieHuit

e K-cpennux

* baiiecoBckas ceTh

* Hausnsiii baiiec

+ KNN

* PaszgemmrenpHAas KJIacTepU3anus
e PCA

* JlepeBo perpeccuu

* JluneitHas perpeccus

* BpemeHHBIE psiITbI

* OO0o06uIeHHas JIMHERHAS

HonosHuTeNbHYI0 HHPOPMALIUIO 00 aIropuT™Max CMOTpuTe B Pykosoacrse pazpaboruurxa IBM Netezza Analytics u
B Cpasounom pyxosoactee IBM Netezza Analytics.

TpeboBaHua ana nHterpauum c IBM Netezza Analytics

UToOBI BEIIOJHSATE MOJICJIMPOBAHUE B Oa3e JaHHBIX C Ucrob3oBanneM IBM Netezza Analytics, HeoOX0aMMBI
NIPUBEACHHBIC HIXKE YCIIOBHS. UTOOBI MPOBEPHUTH BHITIOJIHEHUE ITUX YCIIOBUM, MOYKETE MOCOBETOBATLCS C
aJIMIHUCTPATOPOM 0a3bl JaHHBIX.

* IBM SPSS Modeler na ycranoske cepsep IBM SPSS Modeler 8 Windows nymr UNIX (xpome zLinux, st
kotopoit npaiiseper ODBC IBM Netezza He1oCTyITHBI).

* IBM Netezza Performance Server, Ha koTopoM pabdotaet nakeT IBM Netezza Analytics.

IMpumeuanue: MunnMmasbHas HeoOXxoquMas Bepcust Netezza Performance Server (NPS) 3aBucut ot Tpedyemoit
Bepcum INZA, kak ykazaHo aajee:

— Bepcun HOBee NPS 6.0.0 P8 OynyT mognepxuBats Bepcuu INZA mo Bepcun 2.0.
— s ucnonb3oBanus INZA 2.0 wim HoBee Tpedyetcst NPS 6.0.5 P5 unu HoBee.

Jutst 06061eHHO JTmHeHO# Moien Netezza n BpeMeHHBIX psitoB Netezza TpedyeTcst padoTtaromas INZA 2.0
nim HoBee. [[J1s BceX mpoumx y3J10B B Oa3ax maHHbIX Netezza TpeOyercs INZA 1.1 mwim HOBee.

* Hcrounuk marabix ODBC jutst coemaenns ¢ 6a3oi ganabix IBM Netezza. JIonmOJIHATEILHYIO HHGOPMAITIO
CMOTPHUTE B pasjiesie |“BI<JI}0'{eHI/Ie uaTerpanyun ¢ IBM Netezza Analytics” Ha cTp. 8(1.

e JloJoKHBI OBITH pa3pelieHbl renepupoBanue u ontumusanus SQL B IBM SPSS Modeler. [lonoHUTETEHYIO
HHPOPMAIIIO CMOTPUTE B pa3ieiic r‘BKJ'IIO‘ICHI/IC uaTerpanyu ¢ IBM Netezza Analytics” Ha CTp. SOI

Ilpumeuanue: MonemmpoBanne 06a3 gaHHBIX U onTuMu3aims SQL TpebyroT, uToObI Ha kKoMmmbroTepe IBM SPSS
Modeler 6bLi1a BKJTFOUEHA BO3MOXKHOCTH coeuHenust ¢ cepsepoM IBM SPSS Modeler. TTpu BrtoueHHO#
BO3MOKHOCTHU COSUHEHUSI MOKHO 00paIaThCs K aJlrOpuTMaM 0a3 JaHHBIX, BBIMOJHATL 00paTHBIHM nepernoc SQL
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HETOCpeICTBeHHO ¢ kmeHTa cepepoM IBM SPSS Modeler u o6pamaTtscs k cepsepy IBM SPSS Modeler.
[TpoBepbTe TEKyllee COCTOSIHUE JIMIEH3HH, [IJIS Yero B MeHIo KiimeHTa cepsepoM IBM SPSS Modeler BriGepurte:

Cupaska > O nporpamMme > JlonoJiHUTE/IbHbIE 0IPOOHOCTH

Ecii BO3MOXKHOCTD COE/TMHEHNUS BKJIFOUeHA, Ha BKJ1ajke COCTOSIHUE JIMIIEH3UN BbI yBU/UTE Omuio Pa3peienue s
cepBepa.

BxknroueHue nnterpauum c IBM Netezza Analytics

Bxurouenne unterpanuu ¢ IBM Netezza Analytics COCTOUT U3 CIIeAYIOIIMX IEHCTBU.
* Koudpurypuposanne IBM Netezza Analytics

* Coznanue ucrounnka ODBC

* Bxumrouenne uaTerpanuu B IBM SPSS Modeler

* Brxurrouenue renepupoBanus u ontumusanuu SQL B IBM SPSS Modeler

DTH ACWCTBUS ONMUCAHBI B CJICAYIONINX pa3/ieliax.

KoHdurypuposaHue IBM Netezza Analytics

Yrto06bl ycTaHOBUTD U ckoHpurypupoBath IBM Netezza Analytics, HocMOTpUTe MOAPOOHOCTH B JOKYMEHTAIUH 1O
IBM Netezza Analytics, ocobenno Pykosoacreo 1o ycranosxe IBM Netezza Analytics. Pa3nen 3azanue paspewenuii
0a3bl JaHHbIX B 3TOM PYKOBOJICTBE COJIEPXKUT MOJPOOHOCTH O CIIEHAPUSIX, PU TOMOIIHN KOTOPBIX noToku IBM SPSS
Modeler mosty4aT mocTyn K 6a3e JaHHBIX JJIs1 3AMUCH.

IIpumeuanue: Ecim BB OyAeTe UCIOJIB30BATH Y3JIbI, TOJIb3YIOIINECS MAaTPUYHBIMI BEIYUCIICHISIMU (MeTOI TITaBHBIX
komnoneHT Netezza (PCA) u JIuneitnyro perpeccuro Netezza), Hy>)KHO HHHIIAAIM3UPOBATHL MATPUIHBIN MEXaHU3M
Netezza, ns gero samyctuth CALL NZM. . INITIALIZE(); ecit 5TOro He CAEIATh, BLINOJHEHAE XPAHUMBIX IPOLEMYD
3aBEPIINATCS HEYTaYHO. VIHUIMaM3aIuio Hy>)KHO BBIIOJIHUTE OJMH Pa3 JJIs KaXI0i 0a3bl JaHHBIX.

Cos3pnaHue uctoudunka ODBC ana IBM Netezza Analytics

Juts moaepkku coemuHeHust Mex 1y 6a3oii nanabix IBM Netezza u IBM SPSS Modeler HyxHO co3nath ums
ucrounnka gaHabix ODBC (data source name, DSN).

Yto0sI co3math DSN, cHavaia Hy>)KHO TTO3HAKOMHUTBCS ¢ OCHOBaAaMM MTPUMEHEHHSI KICTOYHUKOB JaHHbIX ODBC 1
JipaiiBepoB 1 nojiepxkoii 6a3 manubix B IBM SPSS Modeler.

Eciym BbI paboTaere B pacnpezesieHHOM pexxume Ha cepBep IBM SPSS Modeler, coznaiite DSN Ha koMIibroTepe
cepBepa. Ecim BbI paboTaeTre B JIOKaJIbHOM pexxuMe (Ha KJmeHTe), co3aaiite DSN Ha KOMIbIOTEpE KJIMEHTA.

Kimentsr Windows

1. C xommnakt-mucka Netezza Client 3amyctute aitn nzodbcsetup.exe, 4TOOBI 3alIyCTUTH MPOTPAMMY YCTAHOBKH.
CrenyiiTe yka3aHusSIM Ha 9KpaHe, YTOOBI yCTAHOBUTH ApaitBep. [ToHbIe ykazaHus cMOTpuTe B Pykosoacrge mo
yeranoske u kongurypuposaruro IBM Netezza ODBC, JDBC u OLE DB.

a. Cosmatite DSN.
IHpumeuarue: TlocenoBaTeIbHOCTh MEHEO 3aBUCUT OT HCIOJIb3yeMoit Bepcun Windows.

* Windows XP. B menro ITyck Beioepute Ilanenn ynpapiaenns. [lleskHnTe 1BaXK B! IO 3HAUKY
AJIMMHHCTpHpOBaHHe, a 3aTeM - 1o 3Hauky Mcrouynukn nanupix (ODBC).

* Windows Vista. B mento ITyck BeiObepute ITaness ynpasienus, 3aTeM BoiOepute Cucrema. IlexanTe
JBXIBI IO 3HAYKY A/IMHHHCTpupoBanue 1 BeiOepuTe Mctounuku gannsix (ODBC), 3atem BuiOepuTe
OTKpBITD.

* Windows 7. B menro [1yck BeiOepute [1aness ynpaaenusi, 3aTem CucreMa u 6€30MaCHOCTb, 3aTEM
AnvunuctpupoBanune. Boioepute Mcrounukn nannbix (ODBC), 3atem BoiOepruTe OTKPHITD.
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b. Ilenxuute mo Briagke Cucremuoe DSN, a 3ateM HaxkMuTe KHONKY J[00aBHTD.
2. Bribepute NetezzaSQL B crimcke u HaxxmMuTe KHONKY I"oTOBO.

Ha Bxiaake Omuu DSN sxpana Yceranoska apaiiBepa ODBC Netezza BBeanTe UMs UCTOUYHUKA TAHHBIX 11O
cBoeMy BbIOOpY, uMs xocta uim [P-aapec cepsepa IBM Netezza, Homep noprta aJisi coeAMHEHus1, 6a3y JaHHBIX
ucnojb3yemoro sxk3emiunsipa IBM Netezza n ayTeHTH(GUKAIIMOHHBIC TAHHBIC JJIsI COSTUHEHNS ¢ 0a30i TaHHBIX -
Ballle UM ITOJIb30BaTeNs U Mapoiib. Haxkmute kHONKY CrpaBKa, YTOOBI BBIBECTH OOBSICHEHHS TS TTOJICH.

4. Haxwmute kaonky IIpoBeputhb coeaunenue u yoeauTech, YTO YAAETCS COEIUHUTHCS ¢ 0a30i TaHHBIX.

5. JIOmaBIIKCH YCIEIIHOTO CoequHeH s, HaxkumaiiTe kHonky OK, moka Ha BeIiiieTe U3 3KpaHa A IMHHUCTPATOP
ncroynukoB manueix ODBC.

Cepsepst Windows
[Topsinok aeiictBuii st cepsepa Windows takoit xe, xak auis kianenta Windows XP.
Cepsepst UNIX mm Linux

OnucaHHbBINA HIKe TOPSA0K AedcTBHiA mpuMeHuM K cepBepaM UNIX wmm Linux (kpome zLinux, 11t KOTOpOi
npaiiBepsl ODBC IBM Netezza HeTOCTYITHBI).

1. Ckonmpyiite c komnaxT-aucka Netezza Client cootBeTcTByrommit paitn <mrzargopma>cli.package.tar.gz Bo
BPEMEHHOE MOJIOXKEHUE Ha cepBepe.

PacnakyiiTe apXxuB npu oMol KoMaHg gunzip u untar.
Jlo6aBbTe MpaBa BBIMOJHEHUS [IJIS1 U3BJICUEHHOT O ceHapust unpack.

3al'IyCTI/ITC CHSHapHﬁ, OTBCTHUB HA BbIBCACHHBIC ITPUTJIAILICHUA.

wk v

Orpenaktupyiite daiis modelersrv.sh, BRIIIOYMB B HErO MPUBEACHHbBIC HIXE CTPOKH.

. /usr/IBM/SPSS/SDAP61_notfinal/odbc.sh
LD_LIBRARY_PATH_64=$LD_LIBRARY_PATH:/usr/local/nz/1ib64; export LD_LIBRARY_PATH_64
NZ_ODBC_INI_PATH=/usr/IBM/SPSS/SDAP61_notfinal; export NZ_ODBC_INI_PATH

6. Haiinure daiin /usr/local/nz/lib64/odbc.ini n ckonupyiite ero cogepxumoe B Gaitn odbc.ini, yCTaHOBICHHBIN
BMmecTe ¢ SDAP 6.1 (ToT daiis, KoTopblit yka3aH B nepemernoit cpeabt SODBCINI).

Hpumeuanue: st 64-6utHbIX cuctem Linux napametp Driver HEKOPPEKTHO CChLIACTCS Ha 32-OMTHBI IpaiiBep.
ITocse Toro, Kak Ha TPEABIIYIIEM IIIAre BbI CKOTUPOBAJIN COJiepkuMoe (Bhaiisia odbc.ini, OTpeJaKTUPYHTE MYTh B
9TOM MapaMeTpe Kak Hy»KHO, HallpUMep:

/usr/Tocal/nz/11b64/1ibnzodbc.so

Otpenaxtupyiite napameTpsl B onpeaeseHnn DSN Netezza, ykazaB HykHYI0 0a3y TaHHbBIX.

ITepezamyctute cepBep IBM SPSS Modeler u mpoBepbTe, YTO Ha KIIMEHTE UCIOJIB3YIOTCS Y3JIbI UCCIICTOBAHUS
JTaHHBIX B Oa3e JaHHBIX Netezza.

BxnroueHue nnterpauum IBM Netezza Analytics B IBM SPSS Modeler

1. B ocuoBHOM MmeHto IBM SPSS Modeler BriGepuTte
Hucrpymentst > Onuun > BenomoraTe ibHble IPOrpaMMBI.

2. Ilenxaute mo Bkiaaake IBM Netezza.

Paspemmth HHTErpanuio uccieoBannst 1aHubix Netezza. Brirovaer (ecom oHa elrle He OblLiIa BhIBEICHA ) HATUTPY
MoJIeJIMpoBaHus 0a3bl JaHHBIX B HIDKHeH yactn okHa IBM SPSS Modeler u 106aBisieT Y3716l JIJT aJITOPUTMOB
HccieqOBaHus JaHHbIX Netezza.

Coennnenne Netezza. Haxxmute xkHonky IIpaBka u BeiOepute cTpoky coequHeHus ¢ Netezza, KOTOpyro
ckoH(pUrypupoBaJsim paree, coznasasi ucrounnk ODBC. [lonosHuTe by HHOOPMAIINIO CMOTPUTE B pas3/ielie
[*Co3nanue ucrounnka ODBC s IBM Netezza Analytics” na crp. 80

I'maBa 6. MozpemmpoBanue 6a3 JaHHBIX ¢ Hcnosb3oBanneM IBM Netezza Analytics 81



BxknroyeHue reHepupoBaHua SQL n ontumusauum

Ecu BB cobupaeTech paboTaTh ¢ 0Y€Hb OOJIBITMMU HAOOPAMU JAHHBIX, U3 COOOPAXKEHNN TPOU3BOIUTEIILHOCTH
HAJI0 pa3peuTs oniuu renepupoBanust SQL u ontumusanuu 8 IBM SPSS Modeler.

1. Buibepute B Mento IBM SPSS Modeler:
HWncrpymentsl > CBoiicTBa noroka > Onuun
Ha naneym HaBUTI'allUU IICJIKHUTE 110 OIIIMUN OHTI/IMH3a[ll/lﬂ.

TToaTBepauTe BKJtOUeHUe oniuul enepupoBath SQL. DTOT mapameTtp TpebyeTcs I paboThl (HyHKITHIA
MO/ICJTUPOBAHUSI 0a3 JAHHBIX.

4. Bribepute OnTumu3upoBaTh noctpoenne SQL 1 OnTHMA3HPOBATH IPYyroe BhINOJIHEHHE (He TpeOyeTcsl CTPOro, HO
HACTOSITEJIFHO PEKOMEH TyETCS ISl ONTHMAJIbHOM TPOU3BOUTEIILHOCTH).

NMocTpoeHne moaenen ¢ ucnonb3osaHnem IBM Netezza Analytics

V kaxa0ro u3 NOAACPKUBAEMBIX aJITOPUTMOB €CTh COOTBETCTBYIOLINI y3€J1 MOJAEIUPOBAHUS. Y 3J1bl
moaesmpoBanus IBM Netezza noctynHbsl Ha BKjIagke MojepoBanue 0a3bl JTaHHBIX HA MAJUTPE Y3JI0B.

JlanHbIe

B 3aBucuMocTu OoT y3J1a MOJACTIMPOBAHUS €CTh Psij] TUIIOB IAHHBIX, KOTOPBIE MOT'YT COJICPKAThCS B MOJISIX B
ncrtoynrnke nanabix. B IBM SPSS Modeler Tumbl TaHHBIX Ha3bIBaroTCs THNAMu n3Mepennii. Ha Bxitanke [Toss y3ia
MOJICJIMPOBAHMS JIOMYCTUMBIE THITBI H3MEPEHUIT TSI BXOAHBIX MOJICH 1 TOoJIell Ha3HAYEHUS TTOKA3bIBAIOTCS
3HAYKAMU.

IToJsie HazHavenus. I1oJie Ha3HAYECHHUS - 9TO MOJIE, 3HAUEHIE KOTOPOTO BB IBITA€TECh ITPeCKa3aTh. B Tex ciayyasx,
I7Ie MOXHO 33/1aTh TI0JIe HA3HAYCHUS, B KA4eCTBE TAKOTO MOJII MOXET OBITh BEIOPAHO TOJILKO OJHO U3 MOJICH
JIAHHBIX UCTOYHHKA.

ITose ID 3amucu. 3agaeT moJie AJ1sl YHAKAJIBHON HICHTH(DHUKAIINT KaXI0ro HabJroneHns. Hampumep, 3T0 MOXeT
owITh ToJ1e 1D, Takoe xak ID 3axazuuka. Eci B JaHHBIX HCTOYHMKA HeT 1moJis 1D, BBl MOKeTe CO3/1aTh TaKOe MPU
MTOMOIIHX y3J1a BBIYUCIICHHIA, BBITIOJTHUB MIPUBEACHHYIO HUKE TIOCIIEJOBATEIbHOCTD JICHCTBHI.

Bribepute y3es1 uCTOYHUKA.

Ha Bxmagke Onium noJist Ha MaJIATPE Y3JI0B ABAK/IBI EJIKHATE 110 Y3JIy BHIYUCIICHHH.
OTKpoOiiTe y3€JI BBIYACIICHUI JBOITHBIM IIETIKOM IT0 3HAYKY Ha XOJICTE.

B noJsie Borunciisiemoe noJie BBeiutTe, Hanpumep, 1D.

B nosie ®opmyaia BBeute @INDEX u HasxkmuTe kHOTIKY OK.

A O S i

CoenuHATE y3€J1 BBIYACIICHUH C OCTAJILHBIM IIOTOKOM.
O0paboTka MyCThIX 3HAUYCHUIT

Eciym BXOHBIE JaHHBIE COEPKAT IIyCThIC 3HAYECHMS], ICIIOJIb30BAHIE HEKOTOPBIX y3JI0B Netezza MOXKET IPUBOIUTE K
COOOIIIeHNIM 00 OImMOKaX UM JOJIOMY BBIOJHEHUIO TOTOKOB. [ToaToMy 3amucu, coaepkaliue mycThle 3HAYCHHS,
pexoMennyercs yaajmuTh. Mcnosb3yiite ciaenyromuii METOI.

1. TlpumcoenuHUTE K y3JIy HICTOYHHUKA Y3€JI BEIOOPA.
2. 3apaibite nis onuuu Pexxnm y3i1a Beibopa 3HaueHue OtOpacbiBanue.
3. Bseaute crienyroiiee B oJie Y CJI0BHE:

@NULL (mose_I1) [or @NULL(mome_2)[... or @NULL(mome_N]1)

Bxutounte B ycsi0BHE BCE BXOAHbBIE TIOJISL.

4. COCI[I/IHI/ITC y3€a B1>16opa C OCTAJIbHBIM IIOTOKOM.

Brixoanas uHGOpManus Moaes
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B03MOXHO, 4TO OT 3aIycKa K 3allyCKy pe3yJIbTaThl IOTOKA, COAEPKALIEro y3eJ MoaesmpoBanus Netezza, OynyT
cJierka pas3amdaThes. [[puurHa B HETOCTOSIHCTBE MOPSAKA, B KOTOPOM y3€JI CYUTHIBACT JaHHBIC HCTOYHUKA, KOT 1A
nepes] MOCTPOSHUEM MOJIeNIN JaHHbBIE CUNTHIBAIOTCSI BO BPEMEHHBIE TaOIUIbI. Bripouem, pa3ianyusi, HOpOXKICHHbIE
9TUM 3P PEKTOM, TPEHEOPEKUMO MaJIBL.

OO61re KOMMEHTapuu
* B IBM SPSS Collaboration and Deployment Services HEBO3MOXHO CO3AaTh KOHPUTYPAIIUH OICHUBAHUS C
HCIOJIb30BAHUEM IOTOKOB, COJIEPXKAIINX Y3JIbl MOAeMpoBanus 6a3bl JaHHBIX IBM Netezza.

e Jlna mojeneit, co3aHHbIX y3jamu Netezza, HeBO3MOKEH 3KCIOPT uiim uMnopt PMML.

Moanenu Netezza - onuuu nonen

Ha Bxuazke ITosist ykaseiBaeTcst, OyayT JIM HCIOJIb30BATLCS 3HAYCHUSI POJICH MOJIEH, yke ONpe/IeIeHHbIC Ha
PACHOJIOKEHHBIX BBIILIE y3JIaX, NJIM HA3HAYCHHE MOJIeH OY/IeT BBIMOJHEHO BPYYHYO.

Hcnoan3oBaTh 3apanee 3a/1aHHBIE POJIH. DTa ONIHS UCTIOJIB3YET 3HAUCHUS POJIeHi (HAa3HAYCHUS, IPEIUKTOPHI U TaK
JlaJiee) ¢ pacloIOKEHHOTO BHIIIE y3J1a THIl (MM ¢ BKJIAIKKA THITBI JISKAIETO BBIIIE y3JIa HICTOYHUKA).

Hacrtpouts Ha3Ha4YeHus! HoJiell. BbiOepuTe 3Ty OMINUIO, €CJIH XOTUTE HA3HAYUTH OOBEKTHI HA3HAYCHHUSI, IPEUKTOPBI U
JPYIrue poJi BPYYHYIO HAa OTOM DKpPAaHe.

Ioas. HpI/I IMOMOIIX KHOMIOK CO CTPEJIKAMU HA3HAYBTE 3JICMEHTHBI U3 3TOT'0 CIIMCKA BPYYHYIO JIA PA3JIAYHBIX noJiei
pOJ'[Cﬁ B HpaBOfI 4aCTU SKpaHa. 3HauKu YKa3bIBAOT AJIS KAXXA0I'0 MOJId POJIU JOIMMYCTUMbBIC YPOBHU U3MCEPCHUS.

Haxmute KHOIIKY Bce, YTOOBI BLI6paTL BCC IIOJIA B CIIMCKE, UJIM KHOIIKY OJIA OTACJIBHOT'O YPOBHS U3MEPCHU, YTOOBI
BbI6paTL BCC IOJIA C OTUM YPOBHEM U3MCPCHU .

Lless. BeiOepute 0HO moJie B Ka4ecTBE HA3HAUCHUS JJIS pecka3anns. Ha 3ToM 3KkpaHe MOXKHO TakXke MOCMOTPETh
uHGOpMaImio 00 0000IIEHHBIX TMHEHHBIX MOJIEIISIX B TOJIe Y YeOHHKH.

ID 3amucu. [Toste, koTOpoe Oy/IeT UCMOJIb30BATHCS KAK YHUKAJIbHBIN UIEHTU(UKATOP 3aMUCH.

IIpeaukTopsI (BX0AHBIE MOJIsA) . BEIOEpUTE OHO MM HECKOJIBKO MOJICH B KAYECTBE BXOIHBIX IS PEACKa3aHUS.

Monenu Netezza - onuumu cepsepa

Ha Briaaxe Cepsep 3amaetcst 6a3a qanubsix IBM Netezza, riae OyaeT CTPOUTHCS MOJIETb.

IMoapoGuocTH cepBepa 6a3 nannbix Netezza. 31ech 3aa10TCs TOAPOOHOCTH O COEAMHEHUU AJ1s1 6a3bl TAHHBIX,
KOTOPYIO XOTHTE UCIOJIb30BATh IS MO/ICJIH.

* Hcnoab3oBaTh Bocxoasmee coeannente. (ITo ymonuanuro) Vcrosb3yeT HogpoOHOCTH O COSIMHEHNH, 33 JaHHbIC
Ha BOCXOZSIEM y3JIe, HAIPUMED, y3JIe HCTOYHUKA Oa3bl JaHHBIX. [Ipumeuanue: ITa onuus padboTaeT, TOJIbKO
€CJIM BCE BOCXOJISIIIIUE Y3JIbI MOTYT MCIIOJIb30BaTh 00paTHbIil nepenoc SQL (SQL pushback). B aTom ciyuae
MIEPEHOC JAHHBIX U3 0a3bl JAHHBIX HE HYXEH, MOCKOJIbKY SQL MOJHOCTBIO peasin3yeT BCe BOCXOISIINE Y3JIbI.

* IlepemecTHTb NaHHBIE HA coeMHeHHe. [IepEeHOCHT MaHHBIE B yKa3aHHYIO 3/1eCh 0a3y TaHHBIX. DTO JeHCTBHE
MO3BOJISIET MOJISJIMPOBAHUIO PAOOTATh, €CJTU TaHHBIE HAXOISATCS B Apyroii 6a3e manusix IBM Netezza, B 6a3e
JIAHHBIX OT APYTOro MOCTABIIMKA MITH JaXke B IUIOCKoM ¢aiiie. Kpome Toro, qanHble nepeHocsATCs 0OpaTHO B
YKa3aHHYIO 3/1eCh 0a3y JaHHBIX, €CJIM OHM OBLJIM M3BJICYCHBI U3-3a TOTO, YTO Y3€JI HE BBIIOJIHUII 0OPaTHBIN
nepenoc SQL. Haxxmute xHonky IlpaBka, 4ToOb! HAliTH U BEIOpATh coenuHenue. [pegocrepescenue: IBM
Netezza Analytics 0OBIYHO HCIIOJIB3YETCS C OYEHBb OOJILIIMMU Habopamu AaHHBIX. [Tepeaaya 0osbIINX 00BEMOB
JIAHHBIX MeX Ay 0a3aMu TaHHBIX UJIK U3 0a3bl JAHHBIX 1 OOPATHO MOXET 3aHUMAaTh OY€Hb MHOTO BPEMEHU, U 110
BO3MOYHOCTH €T0 CJIeTyeT U30erarh.
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IMpumeuanue: Vims ncrounuka gaaabix ODBC adhdexTuBHO BeTpanBaetcs B kKaxaom nmotoke IBM SPSS Modeler.
Ecmu IIOTOK, CO3L[aHHbII>1 Ha OHOM XOCT€, BBIIOJIHACTCA HA APYTOM XOCTE, UMA UCTOYHUKA JAHHBIX HA 3THUX XOCTaX
JIOJDKHO OBITH OJTHUM U TeM k€. MOKHO Takke BBIOpaTh APYroil HCTOYHUK JaHHBIX Ha BKJajgke CepBep KaxI0ro
y3J1a HCTOYHUKA WJIM MOJICJIAPOBAHMUSI.

Mopaenu Netezza - onuun mogenen

Ha BKJIaAJIKC Omnun MOJCJIN MOXHO BLI6paTb, 3a4aBaThb JIM UM OJ11 MOIACJIA, UJI CTCHEPUPOBATH UM
aBTOMAaTHYECKH. BBl MOXeTe 3a4aThb TAKXC 3HAYUYCHUSA IO YMOJIYaHUTO IJIs1 OnIut CKOpHHTa.

Nms moaemn. MoXXHO CTeHEpHPOBATH UMS MOJIEJI ABTOMATHYECKH HA OCHOBE MOJII Ha3HaueHus wim noJig ID (;mbo
TUINA MOJIEJIU B CJIy4ae, €CIM HUKAKOEe U3 ITHUX IOJIeH He 3a/1aH0) JIN0O 3aJaTh M0JIb30BATEIbCKOE UMSI.

Ecm umsa HCNOJIb3YyeTCH, 3AMECHUTDH CYLICCTBYIOIIHUE. Eci BBI BKJIFOUHMTE 3TOT NEPEKIrOYaTCIIb, Jro0as
CymecTByromasa MoaeJib C TEM K€ UMCHEM 6yHCT nepe3amnncana.

CrenaTh JOCTYHNHBIM JJIS CKOPHHTA. 371eCh MOXHO 33a/1aTh 3HAUCHUS 110 YMOJTIAHUFO IJIS OTIIMI CKOPUHTA, KOTOPBIE
MOSIBATCS B MAJIOTOBOM OKHE JJISI cJierka Moiesd. [1oapoOHOoCTH 06 9THX OMIMSAX CMOTPHUTE B CIPABOYHO TeMe
JUTS BKJIAIKH [TapamMeTpsl 3TOro KOHKPETHOTO CJIETKA.

YnpaeneHue moaenamu Netezza

ITpu noctpoennn monesm IBM Netezza uepez IBM SPSS Modeler coznaercst mozesns B IBM SPSS Modeler, a Takxe
co3aaeTcst MM 3aMeHsieTcst MoJielib B 0aze ganHbIx Netezza. Mogesns IBM SPSS Modeler Takoro pona cepliiaeTcst Ha
COZIEPIKUMOE MOJIeSTi 0a3bl JAHHBIX, XpaHsIIeics Ha cepBepe 6a3 manHbiX. IBM SPSS Modeler MosxeT BBIOJIHSTD
MPOBEPKY COOTBETCTBUS, COXPAHSIS UACHTUYHYIO CTeHEpUPOBAHHYIO CTPOKY KJIroua Mozaeu u B mojesin IBM SPSS
Modeler, n B Mmoaesm Netezza.

Wms momermm utst kKaxaoi Mojesm Netezza BRIBOAUTCS B cTos0ne Hugopmayus o mogesu B [UATOTOBOM OKHE
Criucok Mojesieit 6a3nl qauubix. MM g monaeiu IBM SPSS Modeler BeiBoautces kak Kirou Mozem Ha BKJIaaKe
Cepsep mozesm IBM SPSS Modeler (npu momMerieHuu B HOTOK).

Knonky ITpoBepuTh MOXHO HCIIOJIB30BATH JIJIsl TPOBEPKH, YTO KJtoun B mosesm IBM SPSS Modeler n B moiesm
Netezza coBnanarot. Eciiu Mozess ¢ TakuM xe nMeHeM B Netezza He HaliieHa WM KJTFOYM 9TUX MOJEJIeH He
COBIIAJAIOT, 3TO O3HAYAET, YTO MOJeJb Netezza Oblla yaajieHa Uil IOBTOPHO NTOCTPOEHA C MOMEHTA IIOCTPOCHUS
monesm B IBM SPSS Modeler.

Mepeuncnenue mogenen 6asbl AaHHbIX

IBM SPSS Modeler copepxuT 1uaaoroBoe OKHO JIs IEpeurcieH s Mo/iesieii, XxpanuMeix B IBM Netezza, u
II03BOJISIET BKJIIOYATH M OTKJIIOYATH 3TU MOJEIIH. DTO AUAJIOTOBOE OKHO JOCTYIHO U3 JUAJIOTOBOIO OKHA
BCIIOMOTATEJIbHBIX MPHUKJIAHBIX TporpamMM IBM 1 B 1nasioroBbIx OKHaX HOCTPOCHUS], IPOCMOTPA U IPUMEHEHHSI
JUTSL OTHOCSIIIIMXCS K y3J1aM, CBSI3AHHBIM C HcciieoBanneM nanubix IBM Netezza. [171st ka0 MOJ1esn BBIBONTCS
crrenyromasi iHHOpMaIusi:

* WM momemu (MMl MOJIENTH, KOTOPAst UCIOJIb3YETCsl IJIsl COPTUPOBKH CIHCKA).
* Mg BIageabIa.

*  AJITOPUTM, UCIOJIb30BAHHBIN B MOJIEJIH.

* Texkyiee cOCTOSIHAE MOJIEJIH, HATPUMED, 3aBepIleHa.

M Z[aTa CO3JaHus MOICIIN.

Iepeso perpeccun Netezza

JlepeBo perpeccuu - 3TO aJITOPUTM THIIA TOCTPOEHUS JIepeBa, KOTOPBI HECKOJIBKO pa3 AT BIOOPKY HAOJIIOICHWIA
JUTSI TOJTY4€HU ST TOJAMHOXECTB OJTHOTO THIA HA OCHOBE 3HAYSHMI YUCIIOBOTO MOJIs Ha3HaueHus. Kak u B ciyyae ¢
JIEPEeBOM pEIIeHUH, IePEBbS PErPeCcCUr Pa3IesIsioT JaHHbIE HA TOJAMHOXECTBA, KOHEUHbIE U3 KOTOPBIX (JIUCTHSI)
COOTBETCTBYIOT OTHOCUTEJILHO HEOOJIBIINM UJIM OJHOPOIHBIM MOAMHOXeCTBaM. Pa3aesieHust BLIOUparoTcs AJIs
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YMEHBIIICHHS TUCTICPCHH 3HAUCHNH aTPHOYyTOB Ha3HAYEHMS, YTOOBI OHM MOTJIM TOCTATOYHO XOPOIIIO
MPEJICKa3bIBATHCS MO CBOUM CPEHUM 3HAUYCHUSIM Ha KOHEYHBIX TPYyNIax pas3/ieeHus (JTUCThIX).

Onuum nocTpoeHun aepesa perpeccun Netezza - pocT gepesa

Bur moxeTe 3a4aThb OIIIWU IMOCTPOCHUS OJIs1 pOCTa U YCCUCHUA ICPEBA.
Z[J'Ii[ IOCTPOCHUA ACPEBA JOCTYIIHBI CIICAYIOIINUE OIIUN:

MaxkcumaJjibHoe KOJIMYeCTBO YPOBHeli B 1epeBe:. MakcuMalibHOE KOJMYECTBO YPOBHEH, 10 KOTOPOTO MOXKET PACTU
JIEPEBO OT KOPHEBOTO y3J1a, TO €CTh CKOJIBKO pa3 peKypCUBHO pasjesieHa BIOOpKA. 3HAUCHHE IO YMOJTYAHHIO - 62,
9TO MaKCUMaJIbHOE KOJIMYECTBO yPOBHE#l JiepeBa [ LieJiell MOACTMPOBAHHUSI.

IMpumeuanue: Eciu mporpamMma npocMoTpa B CJIETIKE MOJIEJIM BLIBOJUT TEKCTOBOE MPEICTABIICHUE MOJIEIIN, MOYXKET
BBIBOJIUTHCS HEe OoJiee 12 ypoBHel Jiepesa.

KpnTeplm pacuienjicHus. Ora onnus ynpaBJisi€T, KOria OCTAHOBUTD PACHICIIJICHUE JCPEBA. Ecim BBI HEe X0THTE
HCIOJIB30BATh 3HAYCHUSA IO YMOJIYaHUIO, HAXKMUTC KHOIIKY HaCTPOHTb 1 UBMCHUTC 3HAYCHUA.

* Iloka3zareb OlleHKH pacilen/ienus. DTa Mepa OLIEHKU KJ1acca CIYXKUT AJIs1 OLIEHKU JIYUIIIEro MecTa PacIlerIeHUsI
JiepeBa.

HpnMeanne: B HACTOAIICC BPEM CAMHCTBCHHAA BO3MOXHAs OIIUA - JUCIICPCUS.

* 3HaveHHe MHHHMAJILHOTO Yyay'dieHust 1Jist pacmenneﬂm“l. MuHuMaIbHOE 3HAYCHUE YMCHBUICHUS HCOAHOPOJHOCTHU
JJI CO3JaHUsl HOBOT'O PACIHICINICHUS Ha ICPEBEC. L[eﬂb IIOCTPOCHUA A€PEBA - CO34ATh OATPYIIIbI CO CXOHBIMU
BBIXOJHBIMHU 3HAUCHUSAMU, YTOOBI MHUHHUMU3UPOBATH HCOAHOPOAHOCTHU Ha KaXXI0M Y3JIC. Ecmm HapJiy4vuaiee
PaClICIJICHUEC BETBU YMCHBIIACT HECOJHOPOJHOCTh MCHBIIIC, Y€M Ha 3aTAHHOC KPUTCPUCM PACHICIIJICHU A 3HAYCHUC,
BCTBb HC PACHICIIIACTCA.

*  MuHIMAJIbLHOE KOJHYECTBO IK3EMILIAPOB /ISl pacCilenICHus. MuHrMaJIbHOE KOJIMYECTBO 3aHHCCI71, KOTOPEIC
MOXHO pacCIlICIIUuThb. Korz[a YXCJIO HEPACHICIIJICHHBIX 3aliCe CTAHOBUTCS MEHbIIIE 3aJJaHHOTO 3HA4YCHUs,
JajabHerIme PaClICIICHUS HC ITPOU3BOJSATCA. DTO I0JIe MOXHO HCIIOJIb30BaTh JJI ITPpEAOTBPAIlICHUA CO3JaHUsL
MAJICHBKUX NOATPYHII B ICPCBEC.

CraTHcTHKH. DTOT MapaMeTp ONpeaesIsieT, CKOJIbKO CTATHCTHK OYAEeT BKIIFOYEHO B MOJIejb. BribepuTe oanH n3
HEePEUNCIICHHBIX HIXE BApUAHTOB.

* Bce. Bkmrouaercs Bcs CTAaTUCTHKA, CBA3dHHAA CO CTOJIGLIaMI/I 1 CO 3HAYCHUSAMMU.

IMpumeuanue: DTOT mapaMeTp BKJIFOYAET COOP MaKCHMAJIbHOTO 00beMa CTATUCTHKH, YTO MOXKET MOBJIMATH HA
IPOU3BOIUTESILHOCTD Ballleil CUCTeMBbI. Eciin BbI He XOTUTE MPOCMATPUBATH MOJIENh B TpaduueckoM popmare,
3agaiite Her.

e CroJ0nbl. BriroyaeTcst ctraTUCTHKA 10 CTOJIOAM.

e Hert. BximrouaeTcs ToJIbKO CTaTUCTHKA, TpeGyeMaﬂ JIs1 CKOpHUHI'a MOACIINA.

Onuuu nocTpoeHun aepesa perpeccun Netezza - coKpallueHue aepeBa

Onnuy COKpaIeHnss MOXKXHO UCIIOIB30BATh TSI ONPEACSICHAS KPUTEPHSI COKPAIIICHHS TS JepeBa PErPEecCui.
[Tpenra3zHavyeHNE COKPAILICHAS - CHIDKCHHE PUCKA IIEPEOOYISHM S, IS YeTO YIAISFOTCSA N3IUIITHAE 0T PYIIIIBL,
KOTOPbIE HE TOBBIMIAIOT OKUAEMOM TOYHOCTH HAa HOBBIX TAHHBIX.

Mepa COKpalecHus. Mepa COKpalllCeHUus O6CCHC‘II/IB3.CT, YTOOBI OIIEHEHHASI TOYHOCTh MOJIEJIH MOCIIe yaaJjaeHus JIucTa
JACPpEBa OCTaBaJIACh B IPUCMJIEMBIX NTpEaACIax. Bor moxeTe BI)I6paTb OJIHYy U3 CJICAYIOIIUX MEP.

* mse. CpeqHekBaapaTuyuHas ommbka (mean squared error, MSE) - 3T0 omiust o yMOJI4aHUIO, OHA U3MEPSIET,
HACKOJIbKO IOJOTHAHHAA JINHUSA 6m/131<a K TOYKaM JdaHHBbIX.

° r2. R-KBaHpaT U3MCEPACT JOJIFO U3BMCHUYUBOCTH 3aBUCUMOM HCpCMCHHOfI, 00BSICHSIEMOTT pCFpCCCI/IOHHOfI MO/JCJIBIO.

* Tlnpcona. Koappuument xoppessinuu [TupcoHa m3MepseT CUITy B3aUMOCBSI3H MEX]Ty JITHEHHO 3aBUCHMBIMU
MePEMEHHBIMHI C HOPMAJIbHBIM PACIPE/ICICHIEM.
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e Cmmpmana. Koapdunuent koppessmun CnupmMana oOHapyKMBAeT HEJIMHEHHbIE B3AUMOCBSI3H, KOTOPBIE 110
koppeJsinuu [TupcoHa MOTYT Ka3aThes CJIaOBIMU, HO HA CAMOM JieJie ObITh CUJIbHBIMH.

Zlamn)le JIA COKpaleCHus. Brl MOXeTe UCIIOJIL30BATH HEKOTOPLIC UJIA BCE o6yqa}omne JAHHBIC 1JIs OLICHKHU
0XXHUJIa€MOI TOYHOCTHU IO HOBBIM JAaHHBIX. I[J'ISI 3TOM 1IeJIM MOKHO TAK)K€ MCIOJIb30BATh OTACIbHBIM Ha6op JaHHBIX
COKpallicHus 13 3aJIaHHOM Ta6J'II/IIlLI.

* HcnoJsib30BaTh Bee JJaHHble 00y4eHust. DTa onmus (3aaBaeMas o YMOJTYAHUIO) UCTIOJIb3YeT Bee 0Oyyarolme
JAHHBIC 1JIA OLICHKU TOYHOCTU MO/JCJIN.

* Vcnoab30BaTh % JTaHHBIX 00YYeHHS I YCeueHHsl. DTa ONIUS UCTIOIB3YeTCs IS pa30MeHNs TaHHBIX Ha JIBA
Habopa: oJuH AJ1s1 OOyueHMSI, & APYTO JJIs1 COKpalieHust (Ipyu MOMOIIHN 3aJaHHOTO 371eCh MTPOTICHTA).

BriGepute BocnpousBecTu pe3y ibTaThl, €CJIM XOTUTE 33/1aTh HAYAJIbHOE 3HAYCHHE JIJISl TeHEpATOpa
MICEBAOCITy YA HBIX YUCEJI, YTO FAPAHTUPYET pa3/ie/IeHUe JAHHBIX OJHUM M TEM Ke CIIOCOOOM MPU KaXKOM 3aIyCKe
notoka. MoxHo b0 3a/1aTh 1eJioe YuciIo B nojie HavyaibHoe 3Ha4enne, HCNOJIb3yeMoe /IS yeeueHnsl, 1100
BbIOpaTh jelicTBue CreHepupoBaTh, CO3/1AOIIIEe IICEBIOCTYyIaliHOE LIEJI0e YUCIIO.

* Hcnosib30BaTh JaHHbIE H3 CYIIECTBYIOLIENH Ta0MIbI. YKaXKUTe UMsI TaOJIUIIBI OTIEJILHOTO Habopa TaHHbBIX
COKpAIIIEHUs JJIs1 OTICHKM TOYHOCTH MOJIEJIN. BBINMOJIHEHHE 3TOTO EHCTBUS CUUTAIOT OOJIee HAJIEKHBIM, YeM
WCIOJIb30BaHUE TAHHBIX 00y4YeHns. OTHAKO 9Ta OMIUS MOXKET MPUBECTH K YAAJICHUIO U3 Habopa oOydeHHsI
60JIBIITIOTO MOAHAOOPA JAHHBIX ¥ TEM CAMBIM K CHIDKEHHMIO KauecTBa JIepeBa PEIIeHHA.

PasnenutenbHana Knactepusauma Netezza

Paznenmurensuas KJlactepusanus - 9To croco06 KJIaCTEPHOT'O aHaJIn3d, B KOTOPOM aJITOPUTM 3aIlyCKA€TCsA NOBTOPHO,
YTOOBI Pa3acIIATh KJIaCTCP Ha NOAKJIACTEPHI, TIOKA HE 6yaeT JOCTUTHYTa 3alaHHas TOYKa OCTAHOBKHU.

O6p330BaHI/I€ KJIACTCPOB HAYMHACTCS C OAHOI'O KJIaCTEpa, COACPKAIICTO BCC 06yqa}0mne OK3EMILIAPBI (3aHI/ICI/I).
HepBaﬂ uTcpanus aJropurmMa ACIUT Ha60p JAaHHBIX Ha JIBd IMOAKJIACTEpa, KOTOPBIC ACIIATCA OAaJICC
MMOCJIEAOBATCIIbHBIMU UTCPATUAMUA HA IMOCIICAYIOIIUE ITOAKJIIACTCPHI. KpI/ITepI/II/I OCTAHOBKH 341dF0TCA KaK
MaKCUMaJIbHOEC Y1CJIO PITCpaI.IPIﬁ, MaKCUMAaJIbHbII YPOBCHB ACJICHUA JAaHHBIX U MUHUMAJIBHOC Tpe6yeM0e YHUCJIO
OK3EMILJIAPOB IJI JaJIbHEHIIero pas3acicHus.

PesynbTupytoliee nepapxuueckoe AepeBo KJIACTEPU3aIi MOXHO UCIOIb30BATh I KJIACCU(DUKALUHT 3K3EMILISIPOB,
pacnpocTpaHsis UX BHU3 OT KOPHEBOIO KJIacTepa, Kak B CJIEAYIOILIEM IPIMEPE.

PucyHok 4. lNpumep aepesa pasaenntesibHON Knactepusaumm

Ha KaXXa10M YPOBHE HaI/IJ'Iy‘IIHI/Iﬁ MOAXO IS IIoAKJIaCTEP BI)I6I/Ipa€TCH 110 CpaBHCHUIO paccrosmm?l SK3eMILIsIpa OT
HOCHTPOB NOAKJIACTCPOB.

Koraa sx3eMIIIsIpbl OIEHUBAIOTCS C TOMOIIBIO IPUMEHEHHOTO YPOBHS HEPAPXUH -1 (3HAYEHHE 110 YMOJTIAHHIO),
CKOPUHT BO3BpAIAET TOJbKO KOHEYHBIN KJ1acTep (KJIacTep JMCTa), TJe JUCThl 0003HAUYCHBI OTPULATEIbHBIMU
qucIaMu. B maHHOM mpuMepe 3TO MOXeT ObITh OAMH U3 KJjlacTepoB 4, 5, 6, 8 wim 9. Ho ecmm 7151 ypoBHS nepapxun
3aJIaHO 3HAYEHME 2, CKOPHHT BO3BPATHUT, HAIPUMED, OJIUH U3 KJIACTEPOB Ha BTOPOM yPOBHE HIKE KOPHEBOTO
Kjacrepa, To ectb 4, 5, 6 wim 7.

Onuum nonein pasgenutenbHon Knactepusauum Netezza

Ha BKJIAJIKC Ions YKa3bIBACTCA, 6y,£[yT JIM UCIIOJIB30BATHCA 3HAUYCHU A poneﬁ noneﬁ, YK€ OIIPCACJICHHBIC HA
PaCloOJIOKCHHBIX BBILIC y3J1aX, NJIA HA3HAYCHUC noJien 6y,£[CT BBIIIOJIHCHO BPYYHYTO.
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Hcnosib30BaTh 3apanee 3aaHHbIe POJIH. DTa OIIMS IPUMEHSIET TapaMeTphl poJiell (Ha3HAUYSHUH, IPETUKTOPOB U TaK
JlaJiee) ¢ Bocxomsiero y3ia Tun (uii BKJIa ki THUIbI BOCXOSIIEro y3Jia ICTOYHUKA).

HactponTts Ha3Havenus noJeil. BeiGepute 3Ty ONnuIo npy KeJaHUU 3a4aTh Ha3HAUYEHU S, IPEAUKTOPHI U IPYTUe POJII
BPYYHYIO Ha 3TOM 3KpaHe.

IMoas. Vcomp3yiiTe KHOIKY CO CTPEJIKAMU TSI HA3HAYCHUS BPYYHYEO 3JIEMEHTOB M3 3TOTO CIACKA TTOJISIM
PAa3JIMYHBIX POJIeH CipaBa Ha SKpaHe. 3HAYKH 0003HAYAFOT JOMYCTUMEBIC YPOBHU U3MEPEHUS TS KaKI0TO TOJIS
poJm.

HaxxvuTte kHonky Bee, 4TOOBI BEIOpATH BCe MOJISL B CHKCKE, NI HAXKMUTE KHOTKY OTJIEJILHOTO YPOBHS H3MEPEHUH,
4TOOBI BLIOPATH BCE MOJISI C 9TUM YPOBHEM.

ID 3amncu. [Tose, koTopoe OyIeT UCHOJIB30BATHCS KAK YHUKAIbHBINA HICHTH()UKATOP 3AIHCH.

ITpeankTOopbI (BXOaHBIE MOJIsT). BRIOEpUTE OJTHO MJIM HECKOJILKO MOJIeH KaK BXOJIHBIE MOJIS IS IPeICKa3aHuUs.

Onuun noctpoeHuna pasgenutenbHon Knactepusauuu Netezza

Ha Bxianke [TapaMeTpbl KOHCTPYKIMY 3a1at0TCS BCE OILMU JJIs1 HOCTPOEHUSI MOIeJ M. MOXHO, KOHEUHO, IPOCTO
HaXaTh KHONKY BbINOJHHTE, Y4TOOBI TOCTPOUTH MO/IEJIb CO BCEMH OMIHUSMHE [0 YMOJYaHHUIO, HO CKOpPEe BCETO BBI
3aXOTUTE HACTPOUTH KOHCTPYKIIMIO /111 CBOMX COOCTBEHHBIX IIEJICH.

Mepa PACCTOAHMSA. MeTO,H, HCHOHb3y€MbIﬁ JJIs1 UBMEPEHUS PACCTOSAHNA MEXIAY TOUYKAMU JAHHBIX, YEM 0oJIblIIe
PacCTossHusA, TEM 0OoJIbIIIe pas3jm4ns. OHHI/II/IZ

* EBkimaoBo. (1o ymouaHuto) PaccTosiHue Mexay AByMsI TOUYKaMM BBIYUCIIIETCS MyTEM UX COSTUHEHHS 1O
IpsMOM.

* ManxerTeHnckas. PaccTosiHne Mex/ Iy AByMsl TOUKaMU BBIYUCIISETCS KaK CyMMa aOCOIIOTHBIX PA3HOCTEN MEXTY
UX KOOPAUHATAMI.

M Kaﬂﬁeppa. AHaJIOrHYHa MaHXETTEHCKOM MEpPE PaCCTOAHUA, HO OoJtee YYBCTBUTCJIbHA K TOUYKaM JAaHHBIX,
HaxogAmuMcCs OJIKe K HUCTOYHUKY.

° MaKCl/lMyM. Paccrosaue MEXAY ABYMs TOUYKAMU BBIYUCIISCTCS KaK HauOoJIbIIIee U3 paBJ’II/I'—II/Iﬁ 10 JIF00O0M U3 UX
KOOpAUHAT.

MaxkcnMaabHoe KOJIHYeCTBO HTepauii. AJITOpUTM paboTaeT, BHIIOJIHSS HECKOJIbKO UTEepaInil OHOTO mporecca. JTa
OIS TTO3BOJISIET OCTAHOBUTH OOYYEHNE MOJIEIIH TOCTIE 3aJaHHOTO IHCIIa HTEPATTIA.

MaxkcumasbHasi ri1y0HHa JepeBbeB KJacTepa. MakcuMalbHOE KOJIMYECTBO YPOBHEH, 10 KOTOPBIX MOXKET
pa3aenaThes HAOOP TaHHBIX.

Bocnpomnecm Pe3yJabTaAThI. Bximrounte sToT NICPCKIIIOYATEIIb, €CJIM BBl XOTUTE 3aJaTh CTAPTOBOC YHUCJIO I'€HEpATOpA
HCCBHOCJ’Iy‘IafIHbIX YHUCEJI, UYTO MO3BOJIACT BOCIIPOU3BECTU PE3YJILTATEHI. BbI MoxeTe uim 3a1aThb IEJI0OC YUCJI0, UJIN
HaXaTb KHOIIKY FeﬂepnpOBaTL, YTOOBI CIrCHEpUpPOBaTh HCSBHOCHy‘IaﬁHOS EJI0C YUCJIO0.

MunumabHOe KOJIHYeCTBO 3K3eMILISPOB /s pas/elieHnsl. MUHIMaIbHOE KOJIMYECTBO 3AMHCEH, KOTOPbIE MOXHO
pacmenuTs. Korga 4nciio HepaclIeIICHHBIX 3aMUCel CTAHOBUTCS MEHbIIIE 3aJAHHOTO 3HAYEHUS], AAJIbHEHIINIE
PpacIIenIeHs He TPOU3BOAATCS. DTO MOJIE MOXKHO UCIOJIB30BATH IS IPEIOTBPAIICHUS CO3TAHNS OUCHb MAJICHHKIX
MOATPYHI B KJIACTEPHOM JEpEBE.

0606LeHHbIN NUHenHbIN aHanu3 Netezza

Jluneiinast perpeccus - 3To TpaHI/IHI/IOHHLIﬁ CTaTUCTUYECKUI METO1 AJIsI KJ'IaCCI/I(bI/IKaHI/II/I 3alucel Ha OCHOBAHUU
3HAYEHUM YMCJIOBBIX BXOIHBIX MOJICH. JIuneiinas perpeccus NOAroHsACT MPAMYIO JIMHUFO UJIA ITOBEPXHOCTD,
MUHHUMU3UPYIOIIYIO Pa3HOCTH MEXKAY MMPEACKA3aHHBIMUA U q)aKTI/I‘IGCKI/IMI/I BBIXO/JHBIMU 3HAUYCHUSIMMU. JIunelinbre
MOJCJIN MOJIC3HBI TPHU MOACIIMPOBAHNA MHOT'UX SIBJICHUM PCaJIbHOTO MHUpa 1U3-3a CBOEH IIPOCTOTHI ITpH O6y‘{CHI/II/I n
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mpuMeHeHnn mozesieil. OnHako JIMHEHHbIe MOAEIN IPEANOJIAraloT HOPMAJIbHOE paclpeesieHIe 3aBUCUMOMI
HepeMEeHHO (IepeMEeHHOI Ha3HAYCHM ) ¥ JITHETHOE BO3/ICIICTBHE HE3aBUCUMBIX IEPEMEHHBIX (IPEIUKTOPOB) HA
3aBUCUMYIO [IEPEMEHHYIO.

EcTb MHOTO cuTyanuii, korja JIMHeiHast perpeccusi noJjie3Ha, HO NpUBeIeHHbIE TPEINOI0KEH!ST HETPUMEHUMBI.
Hanpumep, npu MOJIe TMPOBAHUY BBIOOPA MOTPEOUTEIISI MEXKAY TUCKPETHBIM YHACIOM IPOIYKTOB Y 3aBHCUMOIL
epeMeHHO! OyIeT MOJIMHOMHUAIILHOE pacipe/iesiecHie. AHAIOTHYHO, IPH MOICIIMPOBAHNN T0X0/Ia B 3aBICUMOCTH
OT BO3pacTa J0X0J OOBITHO YBEJIMIMBACTCS C BO3PACTOM, HO CBSI3b MEXAY IBYMS IEPEMEHHBIMH B BUJIE TIPSIMOA
JIMTHIH MaJIOBEPOSITHA.

J1 TakuX CUTyanuii MOKHO HCIOJIb30BaTh 00O0OIICHHYIO JIMHEHHYIO Moieib. OO00IIIeHHbIe IMHEHHBIE MOICIN
paCIIUPSIIOT MOJIEJIb JIMHEHHOW Perpeccuu, Tak 4TO 3aBUCHMasl IEPEMEHHAS CBsI3aHa C PEAUKTOPHBIMU
NIEPEMEHHBIMU MTOCPEICTBOM 33/1aHHOM (DYHKIIUH CBSI3U, KOTOPYEO MOKHO BBIOPATH M3 YHMCIIA HOIXOISIINX (DYHKIHHA.
Bouee Toro, 3Ta MOJIeIIb 1OIyCKAST HAJIMYKE Y 3aBUCUMOI IIEPEMEHHOM OTJIMYHOTO OT HOPMAJILHOTO
pacrpezesieHus1, Hanpumep, pacrpesesienus [Tyaccona.

AJTOPUTM UTEPAIIOHHO HIIET HAWITYYIIYEO MTOAXOISIIYI0 MOAEIb 10 3aJaHHOT 0 yrcia urepanuit. [Tpn
BBIYMCIICHUY HAVUTYYIIIEH MOATOHKH OIIIOKA MPEICTABIIAETCS CYMMOR KBaIpaTOB PA3HOCTEH MeX Iy
MIpeICKa3aHHBIMA U (PAKTHUECKIME 3HAUYCHUSIMH 3aBHCHMOM NTEPEeMEHHON.

Onuuu nonei o6o06LeHHON NnMHenHon moaenu Netezza

Ha Bxuazke ITosist ykaseiBaeTcst, OyayT JIM HCIOJIb30BATLCS 3HAUCHUSI POJICH MOJIEH, yke Ompe/Ie/IeHHbIC Ha
PaCHOJIOKEHHBIX BBIILIE y3JIaX, UM HA3HAYCHHE MO0JIeH OY/IeT BBIMOJHEHO BPYYHYO.

Hcnoan3oBaTh 3apaHee 3aJaHHbIC POJId. Ora onnus UCIIOJIb3YCT 3HAYCHU S pOJ'IGfI, TAKHUC KaK Ha3HAYCHU S NJIN
NPCAUKTOPLBI, C PACIIOJIOKCHHOT'O BBIIIC y3J1a UICTOYHHUKA.

HacTtpouts Ha3HaveHus noJieil. BoiOepute 3Ty OMINIO, €CJIM XOTHTE HA3HAYUTh OOBEKThI HA3HAUEHU S, TPEAUKTOPHI 1
JIpyTUe POJIM BPYYHYIO HA 3TOM JKPaHe.

IMons. Vicnosib3yiiTe KHONKM CO CTPEJIKAMU JJIs1 HA3HAUYEHUSI BPYYHYIO 2JIEMEHTOB M3 ATOTO CHUCKA MOJISIM
Ppa3JIMYHBIX POJiel cipaBa Ha SKpaHe. 3HAYKU 0003HAYAIOT JOMYCTUMBbIE YPOBHHU U3MEPEHUS ISl KaXK0TO MOJIs
poJ.

Haxxmute kHonky Bee, 4ToObI BHIOPATH BCE MOJIS B CIIUCKE, UM HAKMUTE KHOIKY OT/ICJIbHOTO YPOBHS M3MEPEHUH,
9TOOBI BBIOPATH BCE MOJIS C 3TUM YPOBHEM.

Iesb. BeiGepute 0o1HO m0JIe B Ka4eCTBE HA3HAUCHUS JJIS IPEICKA3aHUS.

ID 3ammcu. HOJ’IC, 3Ha4YCHUEC B KOTOPOM 6yz[eT HUCIIOJIb30BATHCA KAaK I/IHCHTI/I(bI/IKaTOp yHHKaJ’IbHOﬁ 3amnucu. 3HaYeHue
B 5TOM IIOJIE JOJIDKHO OBITH YHUKAJIbHBIM JJI Kax1oit 3alliCu, HallpuMeEp, HOMEpPa ID HOKyHaTeJ'ICﬁ.

Bec JK3eMILIApa. VkaxunTe noJje JJI1 UCIIOJIb3OBAHUS B KAY€CTBE BECOB DK3CMILISAPOB. Bec OK3CMILIsIpa - 9TO BEC
CTPOKH BXOIHBIX JaHHBIX. Ilo YMOJITYaHURO IMPEAIIOJIAaracTcCsd, 4YTO Y BCEX BXOJHBIX 3alniCcel 0JIMHaKOBas
OTHOCHTEJIbHAS BaXXHOCTh. BBl MOXeTe N3MEHUTh OTY BaAXXHOCTH, HA3HAYMB WHANBUIYAJIbHBIC BECA BXOTHBIM
3aITUCsIM. 3aHaHHOC BaMHU MIOJIC TOJDKHO COACPKATD YHCJIOBOM BEC TSI KAXK 0N CTPOKHM BXOOHBIX JaHHBIX.

IIpeaukTops! (BX0aHbIE N0JIs1). Be1OeprTe OTHO UITH HECKOJIBKO BXOHBIX MOJIEH. DTO AeiicTBUE aHAJIOTHYHO
3alaHUIO0 AJI IOJIst posind Bxozgnoe Ha y3ie Tum.

Onuuun 0606LweHHON nuHenHon moaenu Netezza - O6wue

Ha Bxmazxe Onmym Mo1e I MOXHO BEIOPATh, 3a1aBATh JIM UM [IJT1 MOJICJIN, WJTH CTEHEPUPOBATH UM
ABTOMATHYECKH. MOXHO 3a4aTh TakXe pa3JIMYHbIC TapaMeTPbl, OTHOCSIINECS K MOJIe !, (QYHKIIUIO CBSI3H,
B3aMMO/ICHCTBHS BXOHBIX MOJIEH (€CITM TaKoe CYIIeCTBYET) M HAOOp 3HAUCHHUH 10 YMOJTYAHUIO JJIS OIIIHI CKOPHHTA.
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Hms Moaen. MoXXHO CreHepupOBaTh UM MOJIEJIM aBTOMATHUYECKU Ha OCHOBE TOJIsI Ha3HaYeHusI Wi moJist ID (;mbo
THIIA MOJIEJIN B CJIy4ae, eCIM HUKaKOoe U3 3TUX IOJIeH He 3a4aH0) 100 3a/1aTh MOJIb30BATEILCKOE NMSI.

OIIIII/II/I noJieil. Bel MoXxeTe 3a1aTh POJIM BXOJHBIX noJjieit ayist MMOCTPOCHU A MO/JICJIN.

OO0umpe napaMeTpbl. DTU apaMeTPhl OTHOCSTCS K KPHTEPUSIM OCTAaHOBKHU pabOThI aJITOPUTMA.

*  MakcumaJjibHOe KOJIM4ecTBO uTepamuii. MaxcuMmabHOE KOJIMIECTBO UTEPALil, KOTOPBIE MOTYT ObITH BBHINOJIHEHBI
AJITOPUTMOM; MUHIMAJILHOE 3HaueHue 1, 3HaueHue no ymosuanuto 20.

*  MaxkcumabHas ommoka (1e). MakcnMasbHOE 3HAYSHUE OMUOKH (B 9KCIIOHEHITMATLHOM MPEICTABIICHUH ), TIPU
KOTOPOM aJITOPUTM JIOJDKEH OCTAHOBHUTHCS MTPH MOUCKE MOJICIIH C HAMJTyUINeH moaronkoir. MuanMmyM paseH 0,
3HAYEHHUE 10 YMOJUAHUIO -3, yTo o3HayvaeT 1E-3, To ectsb 0,001.

* Tlopor 3na4ennii He3HAuUMMOii omoKn (1e). 3HavyeHue (B IKCIOHEHIINAILHOM MPEACTaBJICHUH ), HIKE KOTOPOTO
OIMOKY PacCMaTPHUBAIOTCS KaK MMEFOIIIE HyJIeBOe 3HaAUeHNE. MIUHUMYM paBeH -1, 3HaUeHNe 0 YMOTIAHHIO -7,
TO ecThb 3HauYeHus Menbire 1E-7 (mmm 0,0000001) paccMaTpuBarOTCs Kak HE3HAYNMBIE.

IMTapameTpnl pacnpeaesieHnst. DTU TapaMeTPbl OTHOCITCS K PACIPEICTICHUIO 3aBUCUMOI IIEPEMEHHO# (IIepeMEHHOI
HA3HAYUCHUS).

* Pacnpenenienne 115 nepeMenHoii orBeta. Tun pacnpenesieHus; OJUH U3 cleAyrolux - Beprynm (1o yMoI4aHuro),
T'ayccoBo, ITyaccona, oTpunaresibHoe GuHOMHAIBLHOE, Basibaa (o6paTtHOE ["ayccoBo) u ramma.

* AHAaJu3 Ba’)KHOCTH He3aBHCHMbBIX MEePEeMEHHbBIX. (TOHLKO JJI1 OTPpUIATCIIbHOI'O OMHOMHAILHOTO pacnpe;[eneHI/Iﬂ)
Z[J'IS[ OTPpUIATCIIBHOTO OMHOMUAILHOI'O pacnpeacyICHUS MOXHO 3a1aTbhb 3HAUYCHHUC ITapaMETpa. BbI6CpI/ITC, nim
3a1aThb 3HAUYCHUE, UJIK UCIIOJIb30BATH 3HAYCHUC IO YMOJIYaAHUIO -1.

ITapameTpbl GyHKIHN CBA3H. DTH MapaMeTPhl OTHOCATCS K (DYHKIIUH CBS3H, CBSA3BIBAIOIIEH 3aBUCUMYIO IEPEMEHHYIO
C IPeIUKTOPHBIMU NEPEMEHHBIMH.

*  @Oynkuus cBs3d. OyHKIMN, KOTOPBIE OYIYT UCIIOIB30BATHCS; OJTHA U3 CIICAYIONTNX (QYHKINHN - TOKAeCTBEHHAS,
oOpaTHasi, oOpaTHasi HEraTUBHAsSI, 00paTHAsl KBAAPAaTHYHASI, KBAAPAaTHBI KOpPeHb, CTeNeHHAsl, HeYeTHASI CTeNeHHAasd,
Jgorapudpmuueckas, C-yorapudpmvudeckas, Jorapupm-iorapupmudeckas, C-norapudm-jiorapupmudeckas, JOruT
(mo ymomuanutio), npodur, I'aycent, Komm, Can-onnomuanbuas, Can-reomerpuyeckasi, Can-HeraTuBHasi
OMHOMMA/IbHASL.

*  AHaJIM3 Ba)KHOCTH HE3aBHCHMBIX NEPEeMEHHBIX. (TOJIbKO /ISl CTEIEHHO U HEYETHOM CTENeHHOM (DYHKIIMHU CBSI3H)
Ecim GhyHKIMS CBSI3U - 9TO CTeNeHHAasl UJIM HeYeTHasl cTeneHHast (QyHKIUs, MOKHO 3a/1aTh 3HAYCHHE ITapaMeTpa.
Bribepute, nm 3a/1aTh 3HAUYEHUE, UJTH MCIOJIH30BATH 3HAYCHUE IO YMOJTYaHUIO 1.

Onuuu o06006LeHHON NuHenHon moaenu Netezza - B3aumoaencrteme

[MTanesp B3auMoIeiCTBIE COMEPXKUT OIIUK JIJIS YKA3AHUS B3AUMO/JICUCTBHI (TO €CTh MYJIbTHIIJIMKATUBHBIX
3¢ (HeKTOB MeX Ay BXOIHBIMH MOJISIMHU).

Cronben B3aumoeiicTBue. BKIIOUNTE 3TOT MEpekroYaTesb, YTOOBI 3a0aTh B3AUMOJICHCTBUS MEX/Ty BXOTHBIMU
noJyismu. Ecin B3aPIMOZ[eI710TBHI71 HET, OCTABBTC 3TOT NEPEKIIFOYATEIIb BBIKJITFOUCHHBIM.

BBenute B3anmoaeiicTBIS B MO/JCJIb, BI:I6l/lpaﬂ OJIHO MJIM HECKOJIbKO IOJIEH B UCXOJHOM CIIHCKE U NepeTacKkuBas ux B
CIIMCOK B3aMMO/ICUCTBUIA. Tun CO3JaHHOTO B3aMMOJICHCTBUS 3aBUCUT OT TOT'O, Ha KaKYIO aKTUBHYIO 00J1aCTh BBI
InepeTramuiim BLI60p.

e T'naBuble. [1oJ1s1, KOTOpPBIE BbI IEPETAILMIIN, BBIBOJSITCSA KaK OTAEJIbHbIE TJIaBHbIE B3AMMO/ICHCTBUSI BHU3Y CIMCKA
B3aUMOJICHCTBUI.

* 2-(pakTopubie. Bce BO3MOXKHBIE TAPHl OTOPOIIEHHBIX TOJIEH BRIBOAATCS Kak 2-(paKkTOpHbBIE B3AMMOIEHCTBUS B
HUKHEHW 4aCTH CIIMCKA B3aMMO/ICHCTBUIM.

* 3-(pakTopuble. Bce BO3MOXKHbBIE TPHUILIETHI OTOPOIIEHHBIX MMOJIEH BRIBOASTCS Kak 3-(hakKTOpHbIE B3aUMOICHCTBYS B
HUDKHEHW 4acTH CIIMCKA B3aMMO/ICHCTBUIA.

e *, CoueTaHue BceX OTOPOILEHHBIX MOJIEH BLIBOAUTCS KAaK OJTHO B3aUMOJIEHCTBUE B HIDKHEH YACTHU CIIACKA
B3aUMOJICHCTBUI.
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BxJ/iounth KoHCTaHTy. OOBIYHO B MOJEJTb BKJIFOUAIOT CBOOOIHBIH uiieH. Ecim BbI mpenmoraraete, 4To JaHHBIE
IPOXOJIAT Yepe3 Havajlo KOOPAWHAT, CBOOOTHBIN YJIeH MOXHO MCKJIFOUUTH.

Kuomnku B AUaJIOTOBOM OKHE

Kuonku B npaBoﬁ YaCTH 3KpaHa MO3BOJIAOT BHECTU U3MCHCHHU A B UCIIOJIb3YEMbIC YJICHBI MOACIIN.

PucyHok 5. KHonka Yaanuts

y}:[a.HI/ITI) YJICHBI U3 MOJCJIN, BLI6paB YJICHBI JJIA yAAJICHUA U HaXXaB KHOIIKY y}laJ’[I/ITb.

PucyHok 6. KHonku VIsmernts nopaaox

M3mennthb MOPAOOK YJIICHOB B MO/JIEJIA, BI)I6paB YJICHBI, KOTOPBIC HY>XXHO IIEPECTABUTL, 1 HAXAB KHOIIKY CO CTpeJ’IKOfI
BBEPX UJIM BHU3.

PucyHok 7. KHonka lNonb30Batensckoe B3anmoaencremne

Ho6aBuTb 3aaaBaeMblii UneH

IMonwp3oBaTesbckre B3aUMOACUCTBUS MOXKHO 3a/1aTh B hopme nl *x1 *x1*x1... Beioepute nose u3 cnucka Mo,
HAXXMUTE KHOIKY CO CTPEJIKOIl HampaBo it 1o0aBseHus moJjis B I1o/ib30BaTeIbCKHil WIeH, HAKMUTE KHOIIKY MO *,
BBIOEpUTE CIIeIYIOIIIEeE MOJIe, HAXKMUTE KHOMKY CO CTPEJIKON HampaBo U Tak nasee. [Tocie noctpoenus
M0JIb30BATEJIbCKOTO B3aUMOJICHCTBUS HAXXMUTE KHONKY /[00aBUTD WiIeH, YTOOBI BEpHYTHCS HA TIAHEITh
BzaumoneiicTBue.

Onuuu o606LeHHOoN NuHelHo mogenu Netezza - onuumM CKOpUHra

Crnenatb JOCTYNHBIM /ISl CKOPHHIa. 3/1€Ch MOXKHO 3a1aTh 3HAYCHHUS 110 YMOJTYAHUIO [JIS1 ONINI CKOPUHTA, KOTOPbIE
MOSIBSITCSI B AMAJIOTOBOM OKHE JUJISI CJIeNKa MOJe . JIOMOJHUTEIbHYIO HHPOPMAILUIO CMOTpHUTE B paszee| ‘Cienoy
lo606mennoi uHelHOI Moy Netezza - BK1aaka [lapamerpsr” Ha cp. 115]

* Bkmouynth BXOAHBIE MO . BximrounTe 3TOT NEPCKIIFOYATEIIb, €CJIM Bbl XOTUTC B BBIXOJHBIX JAHHBIX MOJCJIA
BbIBOJUTDH BBIXOIHBIC ITOJIS, A4 TAKIKE NPCACKA3aHUA.

IepeBba pewweHuin Netezza

JepeBo pelieHnit - 3T0 uepapxuieckas CTpyKTypa, IpeAcTaBIIstonas Moiesb kiaccudukammi. C mIOMOIIBI0
MOJIeJIU JepeBa PEIIeHUI MOKHO pa3padaThiBATh CUCTEMY KJlaccuuKauy ISl Mpeacka3aHus U kjaaccuduxanum
Oyaymux HaOJIroAeHUI Ha OCHOBE Habopa MaHHbIX o0yuenus. Kiaccudukarms npuaumaet GopMy ApeBooOpa3Hon
CTPYKTYPBI, B KOTOPOIl BETBH IIPEACTABIISIIOT COOO0M TOUKM pa3BETBJICHUS B KJIACCU(PHUKAINK. DTU Pa3BETBIICHUS
PEKYPCHBHO AEJISAT JaHHbIE HA HOArPYIIIBL, IOKA HE OyJeT JOCTUTHYTA TOYKA OCTAHOBKU. Y3JIBI IEPEBA B TOUKAX
OCTQHOBKH HA3bIBAIOT JIMCThAMH (KOHEUHBIMH y3J1aMM). Kak/plif IMCT HAa3HAYAET METKY, HA3bIBAEMYIO METKOM
KJIacca yYaCTHUKAM CBOCH MOATPYIIIBI, TO €CTh KJlacca.
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Beca aKk3eMnnapoB 1 Beca Knaccos

Tlo YMOJITYaHUIO NPEANIOJIaracTcsa, YTo y BCEX BXOAHBIX 3aIMCel U KJIACCOB OJIMHAKOBAsl OTHOCUTEJIbHAS BAXKHOCTb.
Bbl MoOXeTe U3BMEHUTH OTO, HA3HAYUB MHAUBUAYAJIbHBIC BECa JIFOOBIM 3aMUCAM U/HJIA KjIaccaM. DTO MOXKET
0OKa3aTbCd NOJIC3HBIM, HAIPUMEDP, €CJIM TOYKU B JaHHBIX O6y‘IeHI/I$I HE pacnpeacICHbl peaJIJMCTUYCCKU 11O
KaTeropusim. Beca no3BosisroT cMeCTUTH MOAECJIb, YTOOBI MOXHO OBLIO CKOMIICHCUPOBATDb KaTECTOPHUH, XYIKE
NpCACTABJICHHBIC B JAHHBIX. C YBCJIIMYCHUEM BECA IJId 3HAYCHUSA HA3HAYUCHUA JOJDKCH BO3PACTATh IIPOLUCHT
IIpaBUJIbHBIX HpC,Z[CKaSaHI/IfI JJ1S1 TAaHHOM KaTeropuu.

Ha y3J1e MoaeMpoBaHust IepeBa PELICHU MOXHO 3a/1aTh JIBa THIIA BeCOB. Beca IK3eMILISIpOB HA3HAYAIOT BEC
KaKJIOU CTPOKE BXOIHBIX JaHHBIX. J[J151 O0JIbIIMHCTBA HAOIIOIeHUH Beca 3amaroTcs kak 1,0, a Gojiee BBICOKHE UITH
HU3KKE 3HAYCHUSI IPUCBAUBAIOTCS OOJICe UM MEHEe BaXKHBIM KaTETOPHSIM, KaK OKA3aHO B CJICAYIOIICH TabJIuIle.

Tabnmua 9. lNpumep Beca IK3eMifgpoB

ID 3anucu LleneBoe Bec 3k3emmisipa
1 drugA 1,1
2 drugB 1,0
3 drugA 1,0
4 drugB 0,3

Beca kiaccoB Ha3HAYAIOTCS KAXIOU KaTeropuu noJist Ha3HAa4YCHU s, KaK IMOKa3aHO B cnez[y}omeﬁ TabJmIe.

Tabnuua 10. MNpumep Beca knaccos

Kuacc Bec kiacca
drugA 1,0
drugB 1,5

O6a Tumna BecoB MOXXHO HCIOJIb30BaTh OJHOBPEMEHHO, IPH 3TOM OHH MEPEMHOKAIOTCS U UCIOJIB3YIOTCS KaK Beca
9K3eMILIIpoB. TakuM 06pa3oM, eciii 1Ba MPEIblIyIIUX IPUMepa UCIO0JIb30BaTh COBMECTHO, aJITOPUTM OyAeT
UCIIOJIb30BATh BECa 9K3EMIUIIPOB, IOKAa3aHHbIE B CIIeAyIOLIei TabmLe.

Tabnuua 11. [Npumep BblYUCHEHNA BEca IK3eMNapa

ID 3anuncu Borunc.ienne Bec 3k3emMnisipa
1 1,1*1,0 11

2 1,0¥1,5 1,5

3 1,0*%1,0 1,0

4 0,3*1,5 0,45

Onuuu nonen aepesa peweHun Netezza

Ha BKJIaJIKC ITons YKa3bIBACTCA, 6yIlyT JIM UCIIOJIB30BATHCs 3HAUYCHU A pOHCﬁ HOJ'IGfI, YK€ OIIPCACIICHHBIC HA
PaClOJIOXKCHHBIX BBIIIC y3JIaX, UJIA HA3HAYCHUC noJjien 6y,E[CT BBIIIOJIHEHO BPYYHYIO.

Hcnoab30BaTh 3apanee 3a/1aHHbIe POJIH. DTa ONIHS IPUMEHSET TapaMeTphl poJielt (Ha3HaYeHUH, IPEANKTOPOB U TaK

Jlajiee) ¢ BOCXOISIIero y3aa Tun (W BKJIaAKA THITBI BOCXOASIIEro y3J1a HCTOYHUKA).

Hacrtpouts Ha3HaveHus noJieil. Boioepurte 3Ty ONIMIO IPH XKeJTaHUM 3a/1aTh HA3HAYCHU S, TPEIUKTOPHI U IPyTrUe POJIH

BPYYHYIO Ha 3TOM 3KpaHe.
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Ioas. Vicnosb3yiiTe KHOIKM CO CTPEJIKAMHU JJIs1 HA3HAYEHUSI BPYYHYIO 3JIEMEHTOB U3 3TOI'O CIMUCKA MOJIIM
PAa3JIMYHBIX POJICH CpaBa Ha SKpaHe. 3HAYKM 0003HAYAIOT JOMYCTUMBIE YPOBHU U3MEPEHUS ISl KaXKIO0TO TOJIs
poJiu.

HaxxmuTte kHonky Bee, 4TOObI BEIOpATh BCe MOJISI B CHUCKE, NI HAXKMUTE KHOMKY OT/JEJILHOTO YPOBHS U3MEPEHUH,
4TOOBI BBIOPATh BCE MOJISI C 3TUM YPOBHEM.

Hem;. BLI66pI/IT€ OTHO ITIOJIC B KAYECTBC HA3HAYCHUA OJISI IPCACKA3aHUA.

ID 3amucu. [Tose, 3HaYeHNE B KOTOPOM OyIET UCIOIH30BATHCS KaK NACHTU(PUKATOP YHUKAIHHON 3aMUCH. 3HAUCHNE
B 9TOM II0JI€ TIOJDKHO OBITh YHUKAJIBHBIM JJIS1 KX 101 3anucu (Hampumep, Homepa ID mokynaTteseit).

Bec IK3EMILIAPA. 3,[[er MOXHO 3aJaTh 3HAYCHUC B IOJIC, IO3BOJIAIOIIECE UCIIOJIb30BATH BECA SK3EMILJIAPOB (BeC Ha
CTPOKY BXOJHBIX ,Z[aHHI)IX) BMECCTO UJIM B JJOIIOJIHECHUE K BECAM KJIACCOB (BCC Ha KaTeropuro B IOJIC HaSHa‘ICHI/IH),
HCIIOJIb3YEMBIM 11O YMOJIYAHHIO. 3aI[aHHOC 3JECH MMOJIE JOJIDKHO COACPKATH YUCJIOBOM BEC JJIST KAXK 0 CTPOKI
BXO/HBIX JTaHHBIX. L[OHOJ'IHI/ITG.HLHyIO I/IH(I)OpMaI.II/I}O CMOTPHUTE B pa3aciie |“B€C€l OK3EMIUISAPOB U BECa KJ1accoB” Hal
cp. 91

ITpenkTOpbI(BXO0/IHBIE 10JIs1). BBIOEpUTE OHO MM HECKOJILKO BXOIHBIX MMOJIEH. DTO aHAJOTUYHO 3aJaHUIO JIJTSI MTOJIS
pom Bxozanoe Ha y3ie Tum.

Onuuu nocTpoeHua gepesa pelwueHunt Netezza

I[J'Iﬂ IIOCTPOCHUA ACPEBA JOCTYIIHBI CIICAYIOIINUE OIIUN:

Mepa pocta. DTa Onnus yupasiseT CIOCOOOM H3MEPEHHUS pPOCTa JCPEBBEB.

° Mepa HEO/THOPO/IHOCTH. Ora Mepa CIIyXUT IJIs1 OLCHKHU JIYUIIEro MECTa paClICIJICHUA JEPEBA. Ona n3MepseT
HECOJHOPOJHOCTDL B MOATPYIIIC UJIA B CETMCHTC JdHHBIX. Huzkas MEpa HCOAHOPOJHOCTH YKAa3bIBA€T HA TO, YTO bl
rpynme y OOJILIIIMHCTBA 3JIEMEHTOB CXOOHBIC 3HAYCHUSA KPUTCPUA UJIA I10JIA HA3HAYCHU .

[MonnepxxuBaeMble U3MEpPEHUs - 3TO DHTponus 1 JKuHH. DTO N3MepeHnst OCHOBAHBI HA BEPOSTHOCTSIX
MIPUHA/UJISKHOCTU K KaTETOPUH /U1 BETBU.

* MaxkcumaJjibHoe KOJIH4eCTBO YPOBHeii B iepeBe:. MakcuMaibHOE KOJIMYECTBO YPOBHEH, 10 KOTOPOTO MOXET pacTu
JIEPEBO OT KOPHEBOTO Y3714, TO €CTh CKOJIbKO pa3 peKypPCUBHO pasjesieHa BIOOpKaA. 3HAUEHHE IO YMOJTYAHHIO - 62,
9TO MaKCUMaJIbHOE KOJINYECTBO yPOBHEHl JiepeBa [ LieJieil MOACTMPOBAHHUSI.

IMpnmeuanne: Ecii mporpaMma mpocMoTpa B CJICIKE MOIEIU BBIBOJUT TEKCTOBOE MPEICTABJICHIE MOJICIIH,
MOXET BBIBOJAUTHCS He OoJiee 12 ypoBHel jepesa.

KpnTeplm pacuienjicHus. Ora onnus ynpaBJIsA€T, KOrlda OCTAHOBUTD PACHICIIJICHUE JCPEBA.

* 3HaveHHe MHHHMAJILHOT'O yayuumienns nJis pacmenﬂelmﬁ. MuHuMaJIbHOE 3HAYCHUE YMCHBUICHUS HCOAHOPOJHOCTHU
JJI1 CO3JaHUsI HOBOT'O paCIICIVICHUS Ha ICPEBE. L[CJ'IL MMOCTPOCHUA IE€PEBaA - CO3AAaTh NOArpyHnbl CO CXOJHBIMU
BBIXOJHBIMU 3HAYCHUSAMMU, YTOOBI MHUHUMU3UPOBATH HCOAHOPOAHOCTHU Ha KaXJIOM Y3JIC. Ecmm HaupJyvmaiee
PacClICIJICHUE BETBU YMCHBIIACT HECOAHOPOIHOCTh MCHBIIIC, Y€M Ha 3dJaHHOC KPUTCPUEM PACHICIIJICHU S 3HAYCHUEC,
BETBb HC PACHICIIIACTCA.

*  MuHIMAJIBLHOE KOJHYECTBO IK3EeMILISIPOB /1JIl pacllenJICHuA. MuHrMaJIbHOE KOJIMYECTBO 3ar11/1ce171, KOTOpbIC
MOXHO paClIClIuThb. Korna YHMCJIO HEPACHICIIJICHHBIX 3al1iCel CTAaHOBUTCS MEHbIIIE 3aJJaHHOTO 3HA4YCHUs,
JajabHerIme paciCijICHUsS HE IPOU3BOAATCA. ITO IOJIe MOXKHO MCIIOJIb30BaTh JIS NpeaOTBpAICHUS CO3AaHUA
MaJICHbKUX NOATPYIII B ICPECBEC.

CraTucTHKa. DTOT MapaMeTp ONpe/IessieT, CKOJbKO CTATUCTHUK Oy/IeT BKJIIOUYEHO B MOJIeJIb. BrIOepuTe OTMH U3
NEPECUYNCITICHHBIX HUKE BAPUAHTOB.

* Bce. Bxkmouyaercs Bcs CTAaTUCTHKA, CBA3aHHAA CO CTOJI6L[aMI/I 1 CO 3HAYCHUSIMMU.
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IMpumeyanue: DTOT mapaMeTp BKIJIFOYAET COOP MaKCHMAJIBHOTO 00beMa CTATUCTHKH, YTO MOXKET MOBJIMATH HA
MIPOU3BOAUTEHLHOCTD Balllell CUCTEMBI. ECJI BBl HE XOTUTE MPOCMATPUBATEL MOJIENb B IpaduieckoM Gopmare,
3agaiite Her.

e CroJ0nbl. BriroyaeTcst ctraTUCTHKA 10 CTOJIOAM.

e Hert. BximrouaeTcs ToJIbKO CTaTHUCTHKA, Tpe6yeMa$1 JIs1 CKOpHUHI'a MOACIIN.

Y3en nepeBa peweHun Netezza - Beca Knaccos

3z[ec1> MOXHO Ha3HA4YUTh B€CA KOHKPETHBIM KJlacCaM. ITo YMOJIYaHUIO BCEM KJIacCaM IPUCBOCHO 3HAYCHUEC 1, TO
€CThb Yy HUX OJZ[I/IHaKOBHﬁ BEC. 3aL[aBa51 pa3n1/1qH1)1e YHUCJICHHBIC BECa IJIs1 paSHbIX METOK KJIaCCOB, BbI yKa3bIBaeTe
QJITOPUTMY COOTBETCTBYIOIIUM 00pa30M B3BEIIMBATH 00yUYaroiue HaOOPbl OTJEIbHBIX KJIACCOB.

YT00BI U3MEHUTD BEC, ABAX/bI IIEJIKHUTE IO HEMY B CTO.]'I6IIC Bec u BHECHTE HYKHBIC BaM U3MCHCHUS.
3navenne. Ha60p MECTOK KJIaCCOB, HOJ'Iy'—ICHHLIﬁ U3 BO3MOJKHBIX 3HAYCHUM MOJISI HA3HAYCHUSI.

Bec. BCC, Ha3HAYaeMblid KOHKPETHOMY KJIACCYy. Haznauenne KJ1accy 0oJIee BLICOKOIO Beca A€J1a€T MOACJIb 6oJtee
‘IyBCTBHTCJ’IbHOﬁ K OTOMY KJIACCYy OTHOCUTEJIbHO OCTAJIbHBIX KJIACCOB.

Beca KJ1acCOB MOKHO HCIOJIb30BATh B COYETAHUU C BECAMH IK3EMILISIPOB. JlOMOIHATEILHYIO HH(POPMAIHEO
CMOTpHUTE B pa3uene|“Beca 5K3eMILISIPOB U Beca Kyiaccos” Ha crp. 91}

Y3en gepeBa pelwueHun Netezza - cokpalleHue aepesa

OHI.[I/II/I COKpallICHUA MOXHO HUCIIOJIB30BATh AJI OMPEACIICHUA KPUTCPUA COKPAIlCHUA I ACPEBA peH.IeHPIﬁ.
IMpenna3zHaueHne COKpAIICHUS - CHIDKEHHIE PUCKA TIepeoOyUeHU S, TS Yero YIAJSIFOTCS M3JIUITHIE TOAT PYIIIbI,
KOTOPBIC HE MMOBBIIIAIOT OXHHaCMOﬁ TOYHOCTH HA HOBBIX JTAHHBIX.

Mepa coxpamenusi. Mepa cokpatienus no ymosraanuto (TounocTb) oGecrneunBaeT, YTOObI OLEHEHHAS! TOYHOCTh

MO/IEJIU TIOCJIe YAJICHUS JIUCTA JIePeBa OCTABAIACH B IPHEMJIIEMBIX Mpefeiax. Mcnomp3yiiTe anbTepHATUBHYIO MEpY

B3Bemennasn TOYHOCTb, €CJIA, BBIIIOJIHAA COKPAIIEHUE, BBl XOTUTE NPUHATH BO BHUMAaHUE BECA KJIACCOB.

Z[al-ll-lble JJIA COKpalieHus. Bl MOXeTe ucnoJib30BaTh HEKOTOPLIC UJIM BCE 06yt1a101_u1/1e JAHHBIC [1JIs OLICHKHA

OXHUJIA€EMOUN TOYHOCTHU IO HOBBIM JAHHBIX. Z[.HH 9TOMU 1IEJIM MOKHO TAK)K€ MUCHOJIb30BATh OT/ICJIbHbIN Ha60p JaHHBIX

COKpAIIeHNs U3 3aJaHHON TaOJIUIIHL.

* Vcnoib30BaTh Bee JaHHbIE 00y4eHns. DTa Oy (3agaBaeMasi M0 YMOJIYAHUO) MCHOJIb3YeT BCe 00yvaroIue
JIAHHBIC TS OIICHKUA TOYHOCTH MOJICIIH.

* Hcnosb3oBath % JTaHHBIX 00Y4eHHs! 1JIs1 yceueHusl. DTa OMIIMS UCIOJIb3YeTCs A1l pa3OueHus JaHHbIX Ha JBa
Habopa: oIuH U1 OOyUCHUs, a IPYToil JIJIsl COKpAIeHUs (MIPU MOMOIIM 3aJaHHOTO 3/IeCh MPOIICHTA).

Bbl6epI/ITe BOCl’lpOﬂSBeCTl/l Pe3yJabTaThbl, €CJIM XOTUTE 3aJaTh HAYaJIbHOC 3HAYCHUEC JId TEHEpATOpPa

HCCB)IOCJ'Iy‘IaI‘;IHLIX YUCEJI, YTO TapaHTUPYET PA3ACIICHUC JaAHHBIX OJHUM U TEM XKE crrocooomMm IIpU KaXXJ10M 3aIyCKe

notoka. MoxHO 60 3a1aTh 1eJtoe Yuciio B mosie HavalibHoe 3HAa4eHHe, HCHOJIb3YyeMoe ISl yceueHusl, Tubo
BBIOpATH feiicTBre CreHepupoBaTh, CO3/ar0IIee MCEBI0CTYYaiHOE [EeI0e YUCIIO.

* HcnoJsib30BaTh 1aHHbIE H3 CYLIECTBYIOLIEN TA0MIbI. YKaXUTE UM TAOJIUIBI OTIEILHOTO HAabopa TaHHBIX
COKpaIlICHUA OJIs1 OCHKU TOYHOCTU MOJCIIN. Brinosinenue 3T0oro Z[eﬁCTBHH CUNATAIOT OoJtee HaJCKHBIM, YEM
UCIIOJIb30BAHUE JAHHBIX 00y4eHus. OHAKO 3Ta OMIMS MOKET MPUBECTHU K YAAJICHUIO U3 HAOOpa 00y4eHUS
60JIbIIIOTO TOAHA00PA JTAHHBIX U TEM CAMBIM K CHHKEHHIO KauecTBa JIepeBa PEIICHNUI.

INuHenHan perpeccun Netezza

JIuHeitHbIe MOIE)N IPEICKA3BIBAIOT 3HAUCHIS HENPEPHIBHBIX MIEPEMEHHBIX Ha3HAYCHUS, OCHOBBIBASICh Ha
B3aUMOCBSI3M MEXY IepPEeMEHHO Ha3HAYCHUS M OJHUM HJIM HECKOJIbKIMHU NpeIuKTopaMu. [1pu orpaHmueHnn
TOJIbKO HEMOCPEICTBEHHO MOJIEINPYEMbIMHU JIMHEHHBIMHU B3aMMOCBSI3SIMHU, MOJIEJIN JIMHEHHON perpeccuu
OTHOCUTEJIHHO MPOCTHI U TAFOT MPOCThIE MaTeMaTHIECKIe (OPMYJIBI JJIs OLleHOK. JIMHEHbBIe MOIeIN ObICTpEe,
3¢ exTruBHEE U MPOIIE B UCIOJIH30BAHUY, XOTS UX IPUMEHUMOCTb OrpaHUYEHA B CPAaBHEHUH ¢ 00JIee TOUHBIMH
AJITOPUTMAaMHU PETPECCU.
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Onuun noctpoeHua nuHenHon perpeccun Netezza

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.

Hcnoan3oBaTh JACKOMIIO3HIIMIO OTACJIbHOI0 3HAYCHHUSA /IJISl PEIICHUSA ypaBHe}mﬁ. Wcnonns3oBanue MaTpHulbl
JEKOMITO3UIIUM OTAEILHOT'O 3HAYEHUSI BMECTO UCXOJHOMN MAaTpHulbl Ja€T OPECUMYIIECCTBO OoJIbIIIEH YCTOI7I‘II/IBOCTI/I
IIpU YACJICHHBIX OI].II/I6KaX, a TAKKC MOXET YCKOPUTDb BBIYUCJICHUS.

Bk1rouuTh B MO/1e1b CBOOOIHBIN YieH. BkiroueHne B Mo/1es1b CBOOOTHOTO YJIeHA HMOBBIIIACT OOIIYI0 TOYHOCTh
peuieHus.

Paccunratb JHArHOCTHKH MOJEJIN. Ota onus Ja€T BO3MOXHOCTDb BBIYUCJICHU A HCCKOJIBKUX JUATIHOCTUK IJIA
MOICIIN. PeSyJ’ILTaTBI XpaHATCA B MaTpulax Uujin Ta6m/1uax JJIs ITOCJICAYFOIICT O U3YUCHUS. Pe3yHbTaTbI
JUAarHOCTUKHU BKJIFOYAKOT B ce0s 3HAYCHUST R-KBaHpaT, CYMMY KBaApaTOB OCTAaTKOB, OLICHKY AUCICPCUH,
CPCAHCKBAAPATUIHOC OTKJIOHCHUEC, p-3HAYCHUC U f-3HAYEHUE.

DTH AUATHOCTHYECKHE TIOKA3aTeJIM OTHOCITCS K TOYHOCTH U TTOJIE3HOCTH MOJIEJIU. BBI TOJDKHBI 3aIlyCKATh
JIMATHOCTUKU OTJIEJIHHO JIJISI COOTBETCTBYIOIIUX JAHHBIX, YTOOBI YOSIUTHCS B BBITIOJIHEHUY MPEATOJIOKESHUAN O
JIMHEWHON 3aBUCUMOCTH.

KNN Netezza

Amnanm3 OympKaifiero cXoJICTBa MpeacTaBIIsieT co00it MeTo/ KylaccuduKanuy HaOJIIoIeHNIT Ha OCHOBE CXOJICTBA
HAOJIFOJICHUI. DTOT METO MAIIMHHOTO 00y4YeHHUs OBLIT pa3pabOTaH B KA4eCTBE CIIOCO0a PACIO3HABAHUS CTPYKTYPBI
JTAHHBIX [IPH HETOYHOM COOTBETCTBUH UMEIOIINX CTPYKTYp WM HaOrofeHuit. [1omo0HbIe HAOIFOIeH ST OJIM3KA APYT
K IPYTY, & HETTOXOXUE HAOIIFOIeHHsI, HA00OPOT, yAaIeHbl APYT OT Apyra. TakuM 00pa3oM, JUCTAHIIUS MEXKTY
JIByMs HAOJIFOJICHUSIMH SIBJISICTCS KPUTEPUEM MX Pa3JIMYIHS.

Bamskue apyr k apyry HaOJroneHus Ha3bIBaroTcs “cocenn”. Koraa npencrasisieTcss HOBoe HaOJIFOAeHNE,
0003HAYEHHOE 3HAKOM BOIIPOCA, BEIYUCIIAETCS €r0 PACCTOSHHE OT BCEX APYTUX HAOJIIOJEHUI B MOJIEIIH.
OnpenessieTcst KJ1accudukanust HanboJiee MOX0XKKUX Hab o ieHn it (OymKaiiinee cX0ICTBO) M HOBOE HAOJIIO/IeHUE
IIOMEILAETCS B KATETOPHIO, B KOTOPOH CONEPKUTCS HAUOOJIbIIEe KOIUUECTBO OJIKANIIEro CX0ACTBA.

BbI MOXeTe yka3aTh KOJIMYECTBO aHAJM3UPYEMBIX OJIIDKANIINIX coceleil; 3TO 3HaueHne obo3Havaercs k. Ha
pHUCYHKaX HIDKE OKa3aHO, KAKIM 00pa3oM HOBOE HaOJIroIeHre OyIeT KIACCU(UIIMPOBATHCS C HCIOJIb30BaHIEM
JIBYX pa3JIMYHBIX 3HaueHu# k. Ecim k = 5, HOBOe HaOITFOIeHIe TTOMEIITASTCS B KATETOPHIO /, TIOCKOJIBKY
OOJILITMHCTBO OJIMDKAWINIAX coce/eit mpuHaIIexXuT kateropun /. OmHako ecim k = 9, HOBoe HAOJTIoIeHNe
MIOMEIIIAeTCS B KATErOpHio ), TOCKOIBKY OOJILIIMHCTBO OIMKARIIINX coceIeit MPUHAIISKUT KaTeropuu 0 .

Amnanu3 6mkaiiiero CXOJICTBA TAKXK€ MOXET UCHOJIb30BATHCS JJIS1 BLIYUCIICHUS 3HAUEHUN 17151 HETIPCPBIBHOT'O
1eJjieBoro oowvekra. B aToi CUTyalluu CpeaHee NECJICBOC 3HAYCHUEC OJIKamIero CXOACTBA UCIIOJIL3YETCA IJId
MOJIYyUYCHUA ITPEACKA3aHHOT'O 3HAYCHU A [JIs1 HOBOT'O Ha6J'I}OI[€HI/IH.

Onuun moaenenn KNN Netezza - O6wiue

Ha BKJIAJKE OHI.II/II/I MOICIIN - O6H.IC€ MOXHO BLI6paTB, 3aaBaThb JIM UMA IJIA MOACIIN, UJIN CTCHEPUPOBATH UM
aBTOMAaTH4YeCKH. BBl MOkeTe 3a1aTh TAKXE ONIMU, KOTOPBIC YIIPABJIAIOT TEM, KaK BBIYUCIACTCA KOJIMIECTBO
OJIKAMIIIIX COCCHCﬁ, " 3a44Thb OIIMU IJIA MOBBIIIICHHOU MMPOU3BOJAUTCIIBHOCTU U TOYHOCTU MO/JICIIN.

Nmsa moaean. MoxHO CICHEpUPOBATHL UM MOJCJIA aBTOMATUYCCKN Ha OCHOBE I10JII HA3HAYCHU A UJIA T10JI ID (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3az[aHo) mbo 3a4aTh IMOJIb30BATCIIbCKOC NMHI.

Cocenu
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Mepa paccrostHusi. MeTO/1, NCTIOJIb3YEMBIH JIJIS1 U3MEPEHNUST PACCTOSHUS MEX/ly TOUKAMHU JTaHHBIX; YeM OOJIbIIIe
paccTosiHMS, TeM OoJIblie pa3myus. Onun:

* EBkimaoBo. (o ymouaHnio) PaccTostHre MexXay IBYyMsI TOYKAMH BBIYUCIIIETCS IIyTeM UX COCIMHEHUS IO
MPSIMOU.

* Manxertenckas. PaccTosHue Mexay AByMsl TOYKAMHU BBIYUCIISIETCS] KAK CyMMa a0COJIIOTHBIX Pa3HOCTER MEeX Ty
HUX KOOpIMHATAMM.

* Kan6eppa. Anasornysa MaHXETTEHCKON Mepe pacCTOsIHUS, HO O0Jjiee YyBCTBUTEIbHA K TOUYKAM JIAHHBIX,
HAXOJISAIIUMCS OJIMKE K HCTOYHUKY.

* MaxkcumyM. Pacctostare Mexxay ABYMSI TOUYKAMH BBIYUCIISIETCS KaK HANOOJIbINIee U3 Pa3INIAi 10 JTF000H U3 UX
KOOpAMHAT.

KommuectBo 0smmkaiinmx coceneii (k). Konmmuectso 6mmkaifiux coceneit 11 KOHKpeTHOro Habmoaenus. Obpature
BHUMaHUeE Ha TO, YTO UCIOJIb30BAHUE OOJIBLIEr0 YUCIIA coceell HeoO3aTeIbHO IPUBOJUT K O0Jiee TOUHOI MOAeIu.

BriOop £ ympaBiisieT COOTHOIIICHHEM MEX/1y MPeIOTBPAIICHAEM TIepeo0yIeHIs (OHO MOKET 0Ka3aThCsl BAXKHBIM
OCOOCHHO T "3alTyMJICHHBIX" TaHHBIX) U pa3peieHns (IPUBOISAIIETO K PA3INIHBIM IIPEICKA3aHUSAM IJIS CXOKIX
9K3eMILTIPOB). OOBIYHO 3HAYCHUE Ak TPUXOAUTCS HACTPAUBATH IS KAXI0TO Habopa JAHHBIX C THIHYHBIMA
3HAYCHHUSIMH, PAHT KOTOPBIX MEHSETCS OT 1 10 HECKOJIbKUX JAECATKOB.

TloBBICUTH NPOU3BOAUTCIIBHOCTb U TOYHOCTb

HOpMaJIH3OBaTB N3MCHEHHUSA Nepe BLIMUC/ICHUEM PACCTOSHIA. Ora onnus, €CJIn OHa BLI6paHa, CTAaHAApPTU3UPYCT
U3MEPCHUS OJId HCIIPEPBIBHBIX BXOIHBIX noJjeun Nnepea BbIYUCIICHUCM 3HAYEHUI paCCTOHHI/Iﬁ.

Hcnoab30BaTh cTEpKHEBbIE HAOOPDI /1JISl IOBBIIIEHHS] NPOU3BOAUTEIHLHOCTH /1151 00JILIIMX HAOOPOB TAHHBIX. DTa

OIIIIHSI, €CJIM OHA BBIOPAHA, HCIIOJIb3YET BHIOOPKHU CTEPKHEBBIX HAOOPOB ISl YCKOPEHUS BHIYUCIICHUS B CITydae
y4acTusi B HeM OOJIbIIUX HAOOPOB TAHHBIX.

Onuun moaenenn KNN Netezza - onuum ckopuHra

Ha Bxmanke OHI_[I/II/I MoOJIeJIeH - ONIun CKOPHUHI'd MOXHO 3aJaTh 3HAYCHUC 10 YMOJIMAHUIO JI1 OIIUU CKOPUHT'a U
IPUCBOUTH OTHOCUTCJIBHBIC BECA OTACJIbHBIM KJIaCCaM.

Crenath TOCTYIHBIM JIJISI CKOPUHTA
BrJII0YMTH BXO/IHBIE N0JIS. 321a€T, BKJIFOYAFOTCS JIM IO YMOJTYAHUIO BXOHBIE TIOJIS TSI CKOPUHTA.
Bec xnacca

I/ICHOJ’IL3yﬁT€ 9Ty OIIIUIO, €CJIM Bbl XOTUTC UBMCHUTH OTHOCUTCIIbHYIO BA)KHOCTH KOHKPETHBIX KJIACCOB IMPpU
IMOCTPOCHUU MOICJIN.

Ilpumeuanue: ITa ONNHS BKIFOYAETCS TOJIBKO B TOM CIIydae, eCid IS Kiaccudukarmy Bl ucroiibzyere KNN. Ecom
BBITIOJTHSICTCS] perpeccus (TO eCTh THII oJIell Ha3HAYEHUS - KOJIMYECTBEHHBIN ), 9Ta OMITUS OTKJIFOYaeTCsl.

Ilo YMOJIYaHUIO Ha3HAYACTCA 3HAUYCHUC 1 JUJI BCEX KJIACCOB, TO €CTh UX BEC OAMHAKOB. 3aL[aBa51 Pa3JINIHBIC
YUCJICHHBIC BECA JJIA PA3HBIX METOK KJIACCOB, BBl MHCTPYKTUPYETEC AJITOPUTM COOTBETCTBYIOIINUM o6pa30M
B3BCHINBATH o6yqa}ou11/1e Ha60pbl OTACJIbHBIX KJIACCOB.

YT00OBI HU3MEHUTD BEC, ABAX/bI HICJIKHUTE IO HEMY B CTO.]'I6HC Bec u BHECHTE HY>XXHBIC BaM U3MCHCHUS.

3navenne. Ha60p MCTOK KJIaCCOB, HOJ'Iy'—ICHHLIﬁ U3 BO3MOJKHBIX 3HAYCHUM MOJISI HA3HAYCHUSI.

Bec. Bec, HazHavyaeMsbIit KOHKpeTHOMY Kitaccy. HasHaueHune kiraccy OoJiee BRICOKOTO Beca JiestaeT MOIesb 0oJiee
TyBCTBUTEJIbHOM K 3TOMY KJIACCY OTHOCHTEILHO OCTAJIbHBIX KJIACCOB.
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K-cpenHue Netezza

V3en K-cpenaue peasmsyer aaroputMm k-CpeaHux, MpeACTABIISIONINA METO/T KJIACTEPHOTO aHamM3a. DTOT y3el
MOJHO UCTIOJI30BATh, YTOOBI KJIACTEPU30BATH HAOOP JAHHBIX B OT/AEJIbHBIC TPYIIIHI.

3T10 AJITOPUTM KJIACTEPU3AlIUM HA OCHOBAHUU paCCTOﬂHHﬁ, KOTOprﬁ OCHOBBIBACTCS HA OKA3aTECJIC PACCTOSAHUA
((byHKHI/II/I) JJI1 UBMEPEHUS CXOACTBAa MEXKIY TOYKaMU JaHHBIX. Touknu JAaHHBIX HA3HAYAKOTCS 6HH)I(&ﬁLH€My
KJIACTCPY B COOTBETCTBUU C UCIIOJIb3YCMbIM IIOKA3aTCJIEM PACCTOSHUS.

Asroput™ paboTaer, BBIIOJIHSS HECKOJIBKO UTEepAIMil OJJHOr0 6A30BOT0 MPOIEcca, B KOTOPOM KaXK/Iblit 9K3EMILISP
00yYeHHUs Ha3HAYaeTCs OJIDKaIeMy KjiacTtepy (C yueToM 3aIaHHON ()YHKIIMH PACCTOSIHUS, TPUMEHIEMOM K
9K3EMILISAPY U LEHTPY KjiacTtepa). 3aTeM BCe MEHTPhI KJIACTEPOB BBIUYUCIISIFOTCS IOBTOPHO KaK CPEIIHUE BEKTOPBI
3HAYEHU I anI/I6yTOB OK3EMIUIAPOB, HA3HAYCHHBIX KOHKPETHBIM KJIACTEpaM.

Onuumn nonen K-cpeaHux Netezza

Ha BKJIaJIKE Ions YKa3bIBA€TCA, 6y,Z[yT JIM UCIIOJIB30BATHCA 3HAUCHU A poneﬁ HO.]'ICﬁ, YK€ OIIPCACJICHHBIC HA
PAaCIOJIOKCHHBIX BbBIIIC Y3JIaX, UJIM HA3HAYCHUC noJjien 6y;[eT BBIINIOJIHEHO BPYYHYIO.

HcnoJab30BaTh 3apanee 3a/1aHHbIe POJIH. DTa ONIHS IPUMEHSET IapaMeTPhI poJiell (Ha3HaYCHUH, IPEAUKTOPOB U TaK
Jlajiee) ¢ BOCXOISIIero y3aa Tun (M BKJIaJKd THIIBI BOCXOASIIETo y3J1a ICTOYHUKA).

HacTpouts Ha3Ha4eHus noJeii. Beibepute 3Ty ONIHIO MU JXEJIAHUN 3a1aTh HA3HAYEHUS, IPETUKTOPHI U IPYrUe PoJIn
BPYYHYIO Ha 3TOM 3KpaHe.

Ioas. Vcnose3yiiTe KHOIKY CO CTPEJIKAMU JIIsl HA3HAYCHUS BPYYHYEO 3JIEMEHTOB M3 3TOT'O CIACKA TTOJISIM
Pa3JIMYHBIX POJICH cripaBa Ha dKpaHe. 3HAUYKA 0003HAYAFOT JOMYCTUMBbIC YPOBHU U3MEPEHHUS [IJTs1 KAXKIOTO MO
poJI.

Haxwmmute kHONIKY Bee, 4T0OBI BRIOpATh Bee MOJIS B CIHCKE, UM HAXXMHUTE KHONKY OTAEIBHOTO YPOBHS H3MEPEHHA,
4TOOBI BBIOPATH BCE MOJISI C 9TUM YPOBHEM.

ID 3amucu. [Toste, koTOpoe OyIET HUCHOJIL30BATHCS KAK YHUKAJIBHBIN UICHTU()UKATOP 3aIUCH.

IMpeankTOpbI (BXOIHBIE N0JIsT). BhIOEpUTE OJTHO MJIM HECKOJILKO MOJIeH KaK BXOJIHbIE MOJIS IS IPECKa3aHUs.

Bknaaka Onuuu noctpoeHusa K-cpeaHux Netezza

3&I[aBaﬂ OIIIMUU IMOCTPOCHUSA, MOXHO HACTPOUTH ITOCTPOCHUEC MOICIIA B COOTBETCTBUU C BAIIMUMU HOTpC6HOCTHMI/I.
Eciu BBI XOTHTE IMOCTPOUTH MOACJIb C ONIIUAMU IO YMOJTYAHUIO, HAXKMUTE KHOIIKY 3al'lyCTI/ITl).

Mepa paccTosiHusi. DTOT HapaMeTp ONpeAeIIsieT CHOCO0 U3MEPEHUSI PACCTOSIHUSI MEX]1y TOUKAMHU JAHHBIX. Bosbime
PaCCTOSIHUS COOTBETCTBYIO OOJILIINM OTJIMYMSIM. BbiOepuTe OquH U3 NEePEUUCIICHHBIX HIDKE BAPUAHTOB.

° EBK.]'[I/I}IOBa. EBKJ’II/I}IOBa MEpa pacCTOSAHUSA - OTO AJIMHA HpHMOfI MCXKAY ABYMSA TOYKaAMU JaHHBIX.

M Hopmammonannan E€BKJINA0BA. HOpMaJII/ISOBaHHaH CBKJINOBa ME€pa HO,Z[O6H3 eBKJ’IH,I[OBOﬁ, HO HOpMAJIM30BaHa
10 CPCAHCKBAAPATUIHOMY OTKJIOHCHHUIO. B oTmmume ot CBKJIMA0OBA PACCTOAHUA, HOPMAJIM30BAHHOC €BKJIMIOBO
PACCTOAHUC HE 3aBUCUT OT €AMHUIIBI U3MCPECHMA.

* Maxamano6uca. Mepa MaxaiaHoOwuca - 3T0 0000IIIEHHOE eBKJINIOBO PACCTOSIHAE, YIUTHIBAIOIICE KOPPEIISIAA BO
BXOJIHBIX MaHHBIX. Kak 1 HOpMaIm30BaHHOE €BKJIMIOBO PACCTOSHIE, pacCcTosTHIEe MaxasaHoOuca He 3aBUCHT OT
€IMHUIIBI I3MEPCHUS.

e ManxeTrTeHcKasi. MaHXEeTTEHCKOE PACCTOSAHUC MEXKAY ABYMS TOYKAMU BBIYUCIIACTCS KaK CyMMa a0COJIIOTHBIX
paSHOCTCﬁ MCXKIOY UX KOOpAUHATAMMU.

* Kan6eppa. KanGeppckoe paccTosinue mogqoOdHO MaHXETTEHCKOMY, HO OOJIbIIe 3aBUCHT OT OJIM30CTH TOYEK K
HayaJly KOOp/IMHAT.
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e MakcnMyM. DTO pacCTOSHHE MEXAY ABYMS TOUYKAMH JaHHBIX BHIYMCIISCTCS Kak HAaMOOJIbIIIee U3 Pa3JIMYHi 110
Jr060# U3 UX KOOPIAUHAT.

Yucio KJIaCTEpoB. 9T1O0T napamMeTp ONpeaAeaa€T KOJIUICCTBO KJIaACTCPOB, KOTOPLIC 6YHYT CO31aHBI.

MakcnmaJjibHOe KOJIHYeCTBO nTepaum“l. AJIFOpI/ITM BBIIIOJIHACT HECKOJIBKO I/ITepaIII/Iﬁ OJJHOT'O ITpomecca. otoT
napaMeTp ONpeACIsACT KOJIMICCTBO I/ITCpaI.lI/IfI, IIOCJIE KOTOPOTO O6y‘I€HI/I€ MOJCJIN IPEKpaIiacTcs.

CTaTHCTHKH. DTOT nmapaMeTp onpeacasacT, CKOJIbKO CTATUCTUK 6y,Z[GT BKJIFOYCHO B MOJECJIb. BHGCpI/ITC OJIVH U3
TICPCUNCIICHHBIX HUXC BAPUAHTOB.

* Bce. Bkroyaercs Bcs CTAaTUCTHKA, CBA3aHHAA CO CTOJ'I6L[21MI/I 1 CO 3HAYCHUSIMMU.

IMpumeuanue: DTOT mapaMeTp BKIIIOYAET COOP MaKCHMAILHOTO 00BbeMa CTATUCTUKHU, YTO MOXKET MOBJIUATH HA
MIPOU3BOIMTEIHHOCTD Ballleil CUCTeMBI. ECJIM BBI HE XOTHTE MPOCMATPUBATEL MOJIENTb B IpaduieckoM Gopmare,
3amaiite Her.

e CroJ0nbl. BrirouaeTcst cTaTUCTHKA 1O CTOJIOAM.

* Her. Bxirouaercs TOJIbLKO CTATUCTUKA, TpeOyemast 1Jisl CKOPUHTa MO/JIEIH.

BOCl’lpOl’BBECTI/I pe3yabTaThl. Bximounte sToT NEPCKIIFOYATCIIb, €CJIM Bbl XOTUTE 3aJaTh HAYAJIbHOC 3HAYCHUC
reHepaTtopa HCCBI[OCHy‘{aﬁHBIX YHCCJI AJIsI BOCIPOU3BECACHU A aHAJIM34a. MoxHO 3a1aThb IEJIOC YUCJIO UJIM K€ CO3JaTh
HCCBHOCHy‘IafIHOG IEJI0C YMUCJI0, HaXXaB KHOIIKY CFeHepﬂpOBaTb.

HauBHbIn 6anecoBcKkuin aHann3 Netezza

Hawusnsblit kpuTepuit baiteca - 310 00I1IeM3BECTHBII aITOpUTM A1 MpoOJieM Kiaccupukanuu. Moiess, Ha3BaHa
HAUBHOIL, TOCKOJIbKY OHA pacCMaTpUBAET BCE Ipe/jiaraeMble IepeMeHHbIe IPeACKa3aHusl KaK He3aBUCUMBbIE JPYT OT
npyra. Hausnelii kputepuit baiteca - 6bICTpbIi, MacIITAOUPyeMBbIit AITOPUTM, BBIYUCIISIONINI YCIOBHBIE
BEPOSATHOCTH JIJIs1 COUETAHUN aTpuOyTOB U aTpubyTa Ha3HaueHusl. Ha ocHOBe 0Oyyaronux JaHHBIX OIICHUBAETCS
HE3aBUCUMAsl BEPOSITHOCTb. DTa BEPOSITHOCTD NepeaaeT NpaBaono100ue Kaxa0ro Kjiacca Ha3HAYeHUs C YUETOM
BXOX/JICHUS KaXJ0U KAaTErOPUU 3HAYCHUHN U3 KAXI0U BXOAHOU MEPEMEHHOM.

BanecoBcKana ceTb Netezza

BatiecoBckas ceTb - 3TO MOJIeJb, BEIBOISINAS MIEpEMEHHBIE B HAOOPE JAHHBIX M BEPOSTHOCTHBIE (YCIIOBHBIE)
HE3aBHCHUMOCTH MeX Ay HuMH. Vcnoss3ys y3es baiiecoBckas cetb Netezza, MOXXHO IIOCTPOUTH BEPOSTHOCTHYIO
MO/IeJIb, KOMOUHUPYS HAOJII0JaeMBble U 3aIUCAHHBIE CBEIEHUS C OOIIEM3BECTHBIMU U OYEBUIHBIMU C TOYKU 3PEHUS
37IpABOTO CMBICJIA TAHHBIMH, YTOOBI YCTAHOBUTH MPABJIONOI00ME COOBITHI C UCIIOTIL30BAHUEM BHEIITHE HE
CBSI3AHHBIX aTPUOYTOB.

Onuuun noctpoeHuna banecoscKomn cetn Netezza

Ha Bximaake Iloss YKa3bIBACTCA, 6y,£[yT JIM UCIIOJIB30BATHCA 3HAUYCHU A poneﬁ HOJIGfI, YK€ OIIPECACIICHHBIC HA
PAaClOJIOKCHHBIX BBIIIC y3J1aX, NJIA HA3HAYCHUC noJien 6yHCT BBIIIOJIHCHO BPYYHYTO.

1 JaHHOTO y3J1a 1MoJie Ha3HAYCHUsI TPeOyeTCs TOJIBKO IS CKOPHUHTA, TOITOMY OHO HE BBIBOJIUTCS HA 3TOI
BKJIAJIKE. 3a7aTh UJIM U3MCHUTD 0JIC HA3HAYCHHSI MOKHO Ha y3Jie Tum, Ha BKjaake OMIuu MOJICJIM 3TOrO y3Jia UK
Ha BKJIa ke [lapamMeTpsl ciienka Mojiesiu. JIomoJHUTEIbHYIO HHPOPMAIIUIO CMOTPUTE B pa3uene
|6a171eCOBc1<oﬁ ceTH - BkJaaka [Tapamerpsl” Ha cTp. 109I

Hcnoan3o0BaTh 3apanee 3a/IaHHBIE POJH. DTa ONIHS IPUMEHSET ITapaMeTphl poJiell (Ha3HaYCHUH, IPEAUKTOPOB U TaK
Jlajiee) ¢ BOCXOISIIero y3aa Tun (W BKJIaJKA THITEI BOCXOASIIEro y3J1a ICTOYHUKA).

Hacrtpouts Ha3Ha4YeHHs! HoJiell. BbiOepuTe 3Ty OMIUIO MIPH XKEJTAHUY 33/1aTh HA3HAYCHHUSI, IPSTUKTOPBI U IPYTUe POJIU
BPYYHYIO HA 9TOM JKPaHe.
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Ioas. Vicnosb3yiiTe KHOIKM CO CTPEJIKAMHU JJIs1 HA3HAYEHUSI BPYYHYIO 3JIEMEHTOB U3 3TOI'O CIMUCKA MOJIIM
PAa3JIMYHBIX POJICH CpaBa Ha SKpaHe. 3HAYKM 0003HAYAIOT JOMYCTUMBIE YPOBHU U3MEPEHUS ISl KaXKIO0TO TOJIs
poJiu.

HaxxmuTte kHonky Bee, 4TOObI BEIOpATh BCe MOJISI B CHUCKE, NI HAXKMUTE KHOMKY OT/JEJILHOTO YPOBHS U3MEPEHUH,
4TOOBI BBIOPATh BCE MOJISI C 3TUM YPOBHEM.

ITpeaukTopbI(BX0aHbIE NOsT). BEIOEpHTE OTHO MM HECKOJIBKO MOJIEH KaK BXOIHBIE MTOJIS TS IpeICKa3aHusl.

Onuuun noctpoeHuna bamecosckoun cetun Netezza

Ha Bxianke ITapaMeTpbl KOHCTPYKIMY 3a1at0TCS BCE OILMU JJIs1 HOCTPOEHUsI MOieJ M. MOXHO, KOHEUHO, IPOCTO
HaXaTh KHONKY BbINOJHUTE, YTOOBI TOCTPOUTH MOJIEJIb CO BCEMH OMIUSMHE [0 YMOJYaHHUIO, HO CKOpPEe BCETO BBl
3aXOTUTE HACTPOUTH KOHCTPYKIIUIO /U1 CBOUX COOCTBEHHBIX IIEJIeH.

ba3oBblii naexc. YncioBoif nACHTU(GUKATOP, MIPHCBANBACMBIN IIEPBOMY aTpHUOYTY (IIOJTFO BBOJIA) AJISI IPOCTOTHI
BHEIITHETO YIIPaBJICHUS.

Oo6Bem BbIGOpKH. OOBEM BEIOOPKH, KOTOPYIO HYKHO UCIIOJIb30BATD, €CJIA KOJIMYECTBO aTPHUOYTOB HACTOJIHKO
BEJIKO, YTO BpeMsl 00pabOTKM 0Ka3bIBACTCS HEMTPHEMIIEMO OOJIBIIIIM.

BuiBoauTh JONOJIHUTEC/IbHY IO ﬂH(l)OpMa[ll/llO BO BpeMsl BbINIOJTHEHUSA . Ecmu aToT MNEPEKIOYATECIIb BKIIFOUYCH (3HaquHe
o yMOJ'I‘IaHI/IIO), JOIIOJIHUTCJIbHA A I/IH(l)OpMaI_lI/IH O XOJ€ BBIIIOJIHCHUS BBIBOAUTCA B JTUAJIOTOBOM OKHE COO6HICHI/II7L

BpemeHHble paabl Netezza

BpemenHoii psifI - 3TO TOCIIEIOBATEIIFHOCTD YHCIOBBIX 3HAYCHUI TAHHBIX, U3MEPEHHBIX B TIOCIICIOBATEIILHBIC
MOMEHTHI BPEMEHH (XOTS He 00s3aTeILHO Yepe3 paBHBIC MPOMEXYTKH), HATPUMED, e)KeTHEBHBIC IIEHBI AKIUI HITH
eXeHeIeIbHbIC JaHHbBIE O MpoAakax. AHAIN3 TAKUX JaHHBIX MOXET OBITH ITOJIe3€H, HAIPAMED, B BBIICJICHIH TAKOTO
MTOBE/ICHN S, KaK TeHIACHINH UJIM CE30HHOCTH (TOBTOPSIOIINECS CTPYKTYPhI), I B IPEACKA3aHUN OyIyIIero MOBEACHUS
IO MPOIIIBIM COOBITHUSIM.

Bpemennbie psiapl Netezza moAIepKUBAIOT CIICAYIONINE aJITOPUTMbI BDEMEHHBIX PSIIOB.

® CHEKTpaJIbHBIA aHAJIU3

* 9KCIOHCHIUAJILHOE CTJIAXKMBAHIE

* aBTOPErpPeCCHBHOC MHTETPUPOBAHHOE CKOJIb3simee cpeanee (AutoRegressive Integrated Moving Average, ARIMA)

*  JICKOMIIO3UIIUS CE30HHBIX TCHACHIUI

Ot AJITOPUTMBI Pa3ACIIAOT BpCMCHHOﬁ pdaa Ha TEHACHIUIO 1 CE30HHBIN KOMIIOHEHT. DTH KOMIIOHEHTBI 3aTEM
HCIIOJIB3YROTCA, YTOOBI IIOCTPOUTH MOJICJIb, KOTOPYIO MOXHO UCIIOJIb30BATb IJIsA Hpe)lCKa3aHI/II71.

CHeKTpaJIbHI)Iﬁ AHAJIA3 UCIIOJIb3YETCA OJIs I/IZ[eHTI/I(bI/IKaHI/II/I NEPUOANYCCKOI O MOBEJICHUS BO BPDEMCHHBIX psaax. I[J'IH
BPEMCHHBIX PAJO0B, COCTOAIUX U3 HECCKOJIbKUX BHYTPECHHUX NCPUOJUICCKUX COCTABJIAFOIINUX, UJIA TP HAJIUYHUU B
JaHHBIX CYILIECTBCHHOI'O KOJIMYECCTBA cnyqaﬁﬁoro myma CHCKTpaJ’IBHLIﬁ aHaJIM3 MPEACTABJIACT HanboJiee SIBHbII
croco6 BBIACJICHUSA NEPUOANICCKUX KOMIIOHCHTOB. DTOT crocob O6Hapy)KI/IBaeT YaCTOThI NEPUOAUICCKOTO
IIOBCACHUA, Hp606p33y5{ PAd U3 3aBUCAIICTIO OT BPDEMCHU B YACTOTHBIN TUATIA30H.

IKCMOHEHIHAIBHOE CrJIAKHBAHUE - 9TO CIIOCO0 MpeICKa3aHus, UCTIOIb3 YOI B3BEIICHHbBIC 3HAUYCHU S TPEABLIYIITIX
HAOJIFOIeHNH psiia 71 peacka3anus Oyaymux 3HaueHui. [1pu skCrioHeHIIMAaIbHOM CIUIAKUBAHUY BIIMSHUE
HaOJIroIeHnit yOBbIBa€T BO BPEMEHH 110 3KCHOHEHTE. JTOT CNOCO0 MPOrHO3UPYET HEKOTOPYIO TOUKY BO BPEMEHN,
KOPPEKTHUPYsI IPOTHO3BI 10 MEPe MOCTYIJICHUSI HOBBIX TaHHBIX U NIPUHUMAsi BO BHUMaHue 100aBKU, TEHACHIUIO U
CE30HHOCTb.
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Mopemm ARIMA nipe1ocTaBiIstoT 600oJjiee CI0KHBIE CIOCOOBI MOASIMPOBAHMS TEHACHIIUN 1 CE30HHBIX KOMIIOHEHTOB
IO CPABHEHHUIO C MOJECIIIMH SKCIIOHCHIINATIBFHOTO CIUIAKUBAaHUS. [1pH 3TOM MeTO/1e HEOCPEACTBEHHO 3aJaF0TCS
MOPSIAKA ABTOPErPECCUH U CKOJIB3SAIIETO CPETHET0, a TAKXKE MOPSAIOK UCUUCIICHUS pa3HOCTEH.

Ipumeuanue: C npaxtuieckoit Touku 3perust mojean ARIMA HanGoJiee nojie3Hbl, €CJIM Bl XOTUTE BKJIFOYUTH B
PacCMOTPEHUE MPETUKTOPHI, TOMOTAIOIINE OOBSICHUTD OBEJICHAE IPOTHO3UPYEMOTO Psifia, HAIPUMED, KOJHMIECTBO
OTHPABJICHHBIX IO MOYTE KATAJIOTOB MJIM YACJIO TOceeHnit Web-cTpaHuIbl KoMITaHuu. Motesm
9KCIIOHEHIINAIFHOTO CIJIAKABAHUS ONMCHIBAFOT MOBEICHAE BPEMEHHOTO PsI/la, He MBITasICh OOBSICHUTD, C YeM TaKoe
MTOBE/ICHIE CBSI3aHO.

JlekoMmo3uuus Ce30HHBIX TeHACHIMIl yIaIIeT IePHOINYECKOe TOBEICHNE U3 BPEMEHHBIX PS/IOB, YTOOBI BBITOJIHUTD
AHAJIM3 TaKOW TeHCHIINY, a 3aTeM BbIOMPAET OCHOBHOM BUJI TEH/ICHIMU, HAIPUMED, KBAAPATUYHYIO (yHKIMIO. [1I1s
6a30B0ii (POPMBI TEHICHIIUN MOXET HCIOJIb30BATHCS MHOT'O IAPAMETPOB, KOTOPBIE OIIPEACIISIOTCS, YTOOBI
MHUHUMHU3UPOBATH CPEJAHEKBAAPATUYHYIO OIIMOKY OCTATKOB (TO €CTh, PA3HOCTEH MEX/Y I10JIOTHAHHBIMU 1
HaAOJIF01aEMBIMU 3HAYCHUSIMU BPEMEHHOTO Psifa).

MHTepnonAauuna 3HayeHU BO BpeMeHHbIX paaax Netezza

MuTepnossiius - 5TO MPOIIECC OIEHKU W BCTABKY MPOIYIIIEHHBIX 3HAUYCHNH B TAHHBIX BPEMEHHOTO Psilia.

Ecimm uHTEpBasbl BPEMEHHOIO Psifia PErYJISIPHBI, HO HEKOTOPBIE 3HAYEHUS [IPOCTO HE NPEACTABJICHBI, IPOIYILICHHBIE
3HAYECHUS MOXHO OLEHUTH IIPU NOMOILLY JIMHEHHON UHTeprossiuuu. PaccMoTpuM ciieAyroIuil psji eXXeMeCSUYHbIX
IpUOBITHH Macca’XMPOB B TEPMUHAT a3PONOPTA.

Tabnuua 12. ExxemecayHble NpuBLITUA B NACCAXKUPCKUIA TEPMUHaN

Mecsin ITacca:xupos
3500000
3900000

3400000
4500000
3900000
5800000
10 6000000

O |0 | ||| | W

B sToM cryvyae nmHeitHAsS MHTEPIOJISIIKS OLIEHUBAET MPOIMYIIeHHOe 3HaYeHue 11t Mecsina S kak 3650000 (cpennee
MEX/1y 3HAUYCHUSIMU JIJISI MeCSIeB 4 1 6).

Heperynsipable MHTEpPBaJIBI 00pabaThIBAIOTCS HHAYE. PAacCCMOTPHM CIIeIyFOIIMI Psi TOKa3aHUA TeMIIePaATYPHI.

Tabmuua 13. [NokasaHns TeMnepartypbl

Jara Bpems Temnepatypa
2011-07-24 7:00 15
2011-07-24 14:00 25
2011-07-24 21:00 23
2011-07-25 7:15 16
2011-07-25 14:00 26
2011-07-25 20:55 24
2011-07-27 7:00 17
2011-07-27 14:00 27
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Tabnuua 13. lNokasaHna Temnepartypbl (NPoaoHKEeHNE)

Jara Bpems Temnepatypa

2011-07-27 22:00 24

3,ZleCI) IIPUCYTCTBYIOT IOKAa3aHM, CHATBIC B TPEX TOYKAX BPEMCHU B TCUCHUC TPEX ﬂHeﬁ, HO 3TO BpEMS PA3HOE, U
TOJIBKO B HEKOTOPLBIX CJIydasaX COBIAaAAa€T B PA3HBIC JHU. KpOMe 9TOI'0, TOJIBKO JABa AHJ IMOCJICA0BATCIIbHBI.

9Ty CUTYallUFO MOXHO O6pa6OTaTb JABYMsI CIoco0aMu - MJIM BBIYACIIUTH arperaTsl, UJId ONPCACIATh Pa3MCp Hiara.

ArperaTsl MOTYT OBITH €XETHEBHBIMH arperaTaMM, BRIYACICHHBIMHI B COOTBETCTBHH C (HOPMYJIOi Ha OCHOBE
CEMaHTUYECKOTO 3HAHUS O JAHHBIX. BBIMIOTHEHNE 3TOW MPOIIEyphl MOXKET MPUBECTHU K CIIEIYIOIEMY HAOOPY
JTAaHHBIX.

Tabnuua 14. lNokasaHus TeMnepartypsbl (arperupoBaHHbIE)

Jara Bpewms Temnepatypa
2011-07-24 24:00 22
2011-07-25 24:00 23
2011-07-26 24:00 null
2011-07-27 24:00 24

Kak BapuaHT, aTOPUTM MOXET PACCMATPHUBATE 3TOT PsIT KaK APYroi OTACIbHBINA P U ONPEACTIUTD MOIXOAAIINN
pa3mep mara. B jaHHOM cilydyae onpeieSieHHbIM aJITOPUTMOM IIATOM MOXET OBbITh 3HAUEHHE 8 YACOB, YTO
MPUBOJIUT K CJIEIYIOLLIEMY.

Tabnuua 15. MNokasaHna Temnepartypsbl C BbIYUCIEHHBIM pa3MepoM Luara

Jara Bpems Temmnepatypa
2011-07-24 6:00

2011-07-24 14:00 25
2011-07-24 22:00

2011-07-25 6:00

2011-07-25 14:00 26
2011-07-25 22:00

2011-07-26 6:00

2011-07-26 14:00

2011-07-26 22:00

2011-07-27 6:00

2011-07-27 14:00 27
2011-07-27 22:00 24

BHGCL TOJIBKO YC€TBIPE NMOKA3aHUA COOTBECTCTBYIOT UCXOJHBIM U3MCPECHUAM, HO C UCIIOJIb30OBAHUEM APYTUX
W3BECTHBIX 3HAYCHMI HCXOJHOTO pdJid OTCYTCTBYIOIIUE 3HAUYCHU ST CHOBA MOKHO BbIYMCIIUTD HHTepHOJ’IHHHeﬁ.

Onuuu nonen BpemeHHbIX pARoB Netezza

Ha Briaaxe IToJist 3a1ar0TCSl pOJIM BXOJTHBIX TOJIEH 151 HICXO/THBIX JTAHHBIX.
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Ioas. Vicnosb3yiiTe KHOIIKM CO CTPEJIKAMU JJIs1 HA3HAYEHUSI BPYYHYIO 3JIEMEHTOB U3 3TOI'O CIUCKA MOJIIM
PAa3JIMYHBIX POJICH ClpaBa Ha SKpaHe. 3HAYKM 0003HAYAIOT JOMYCTUMBIE YPOBHU U3MEPEHUS Il KXKIOTO TOJIs
poJiu.

Leas. Beibepute 01HO 10JI€ B KAUYeCTBE HA3HAUCHUS 1JIs1 MPeACKa3aHusl. DTO TOJIKHO OBIThH MOJIE C KOJIMUECTBEHHBIM
YPOBHEM U3MEPECHHUSL.

(ITpemukTop) MoMeHTHI BpeMeHH. (00s13aTesIbHO) BXOTHOE MOJIe, cofepikalliee 3HAYSHUS AThl UM BPEMEHH TSI
BPEMEHHOTO Psifa. DTO AOJDKHO OBITH MOJIE C KOJIMYSCTBEHHBIM MJIM KaTeTOPHAILHBIM YPOBHEM H3MEPEHUS H C
THIIOM XpaHeHus JaHHbIX [laTa, Bpems, OTMeTka BpeMeHN nitn YnciaeHHbIH. 3a1aBaeMblil 37eCh TUII XPAHCHUS
JIAaHHBIX JIJTS IOJISl OTPEAeIIsieT TAk)Ke TUI BXOJHBIX TAHHBIX JIJISI HEKOTOPBIX MOJIel Ha APYTUX BKJIAJKAX 9TOTO y3Jja
MO/JICJIUPOBAHUS.

(ITpemukTop) ID BpemennbIx psaaoB (o). [Tose, conepxaiee 3HaueHus: [ID BpeMEHHBIX PSIIOB; UCHOJIL3YHTE 3TO
10JIe, €CJIM BO BXOJIHBIX JJAHHBIX COJIEPKUTCSI HECKOJIbKO BPEMEHHBIX PSIIOB.

Onuuu nocTpoeHusa BpeMeHHbIx paaos Netezza
Ectb nBa ypoBHS oniuit HOCTPOEHUS:
* Ba3osBblii - nmapaMeTpbl AJI BbI60pa aJlroputMa, MHTCPHOJIAIUA U UCIIOJIb3YEMOI'O AUualla3oOHa BPpEMCHHU.

e Pacuupennslii - napaMeTpsl 4151 IPOrHO3UPOBAHUS

B aToM paszesie onuckiBaroTcsi 0a30BbIE ONIHH.

Ha Bxmanke ITapaMeTpbl KOHCTPYKIUY 3aJAFOTCS BCE OIMIMK AJIs1 IOCTPOEHUS MOIead. M0XXHO, KOHEUHO, IPOCTO
HAXaTh KHONKY BBINOJIHHTL, 4TOOBI TOCTPOUTH MOZEJIb CO BCEMH OINIMSIMU [0 YMOJTYAHHUIO, HO CKOPEE BCETO BbI
3aXOTHUTE HACTPOUTH KOHCTPYKIMIO JJIsI CBOMX COOCTBEHHBIX LEJIEH.

Auroput™m

DTH napaMeTpbl OTHOCSTCS K aJITOPUTMY HCCIIEIOBAHUS BPEMEHHBIX PS/I0B, KOTOPBIl OyIeT UCNOJIb30BATHCS.
Ha3ssanue aaropurMa. BeiGepuTe aJropuT™M UCCIIEIOBAHNS BPEMEHHBIX PSIAOB, KOTOPBIN BbI XOTUTE HUCHOJIb30BATD.
JlocTyIHBI CIIeAyIOIIEe aJITOPUTMBI - CNIEKTPAJIbHBIN aHAJN3, IKCIOHEHIHAJIBHOE CTJIAKHBAHNeE (TII0 YMOJTYAHUIO),

ARIMA ni 1eKOMIO3HINS Ce30HHBIX TeHAeHIMi. /[JoToTHITEeIbHYI0 HHPOpMAIIUIO CMOTPUTE B pasieciie
[‘Bpemennble psiasl Netezza” Ha cTp. 98]

Tenennust. (TOJILKO /I 9KCIOHEHITNAJILHOTO CrilaXuBaHus) Eciim BoO BpeMEHHOM DSy IPOSIBIISIETCS KaKasi-TO
TEH/ICHIIN S, IPOCTOE HKCIIOHEHIIMAIbHOE CIUIAKMBAHUE paboTaeT He OYeHb XOpolo. Vcnomns3yiite 3T0 moJte aiis
yKa3aHus TeHJCHIIUHU, €CJI TaKas CYIIECTBYET, YTOObI OHA MOTJIA OBITh yYTEHA AJITOPUTMOM.

* OnmnpenensieTcsi cucTemoii. (1o ymosruanuio) CrcreMa caMa MbITaeTCsl HAMTH ONTHMAJIbHOE 3HAUYEHUE JIJIST 3TOTO
napamerpa.

* Hert (N). Bpemennoit psiji He nposIBJISIET TEHICHIIUN.
*  AjutuBHbIi (A). TeHAeHIIUS PAaBHOMEPHOTO HAPACTAHUS BO BPEMEHHU.
e JlemndupoBannblii ajauTuBHbli (DA). AnauTuBHAS TEHISHINS, 3aTYXAIOIIAsl CO BpEMEHEM.

*  MyabTummkaTuBbli (M). TeHaeHIMs BO3pacTaHus BO BpeMeHH, 0OBIYHO 60Jiee OBICTPO, YeM paBHOMEpHAsI
aJTITUBHAS TCHICHIIUS.

e JleMngupoBanHbli My IbTHIVIMKATHBHBI (DM). MyJIbTUNIIMKATUBHAS TE€HIEHIINS, 3aTyXaIOIas CO BPEMEHEM.

Ce30HHOCTD. (TOJIBKO TS IKCIIOHEHIIMAIBHOTO CrilaxkuBaHus) Vcnoyb3yiiTe 3TO MOJIe [IJIs1 YKa3aHUsl, MPOSIBIISCT JIA
BPEMEHHOMH psiJT KAKHMe-JIN0O0 Ce30HHBIC CTPYKTYPHI B TAHHBIX.

* OmnpenensieTcsi cuctemoil. (o ymomuanuto) CrucreMa caMa MbITA€TCsl HAMTH ONTUMAJILHOE 3HAUYEHUE JIJI1 9TOTO
napamerpa.

* Hert (N). Bpemennoii psiji He NpOsIBJISIET CE30HHBIX CTPYKTYP.
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*  AjymutuBHbIA (A). CTpYKTypa Ce30HHBIX (QIIYKTYyalMii CO BpeMeHEeM MPOSIBIIIET PABHOMEPHYIO BOCXOISIIIYIO
TEH/ICHITHIO.

* Myastunimkatusabiii (M). To ke, 4To Ipu a/IMTUBHON CE30HHOCTH, HO B JIOTIOJTHEHHE K aMILIMTY 1€ CE30HHBIX
GbmykTyamnmii (pacCTOSHIIO MEX/Ty BRICIIUMH ¥ HU3IIUMHA TOYKaMH ) IPOUCXOIUT YBEJIMYCHUE U TI0 OTHOIICHUIO K
0o01IeMy Bo3pacTarolieil TeHASHIIUT (PIIyKTYyalni.

Hcnoan3oBath cuctemuble napaMeTpbl 1 ARIMA. (Tossko 111 ARIMA) BeiGepute 3Ty OmNIuio, eciiu Bbl XOTHTE,
4TOOBI CHCTEMA caMa OIpe/ieiIniIa napaMeTpsl s aaroputmMa ARIMA.

3agaTs. (Tosmbko 11t ARIMA) Beibepute 3Ty OIIMEO ¥ HAXXMHUTE KHOIKY, YTOOBI 3a4aTh apaMeTpsl ARIMA
BPYYHYIO.

WnuTtepnonsmus
Ecmu cpean ncxoIHBIX JaHHBIX BPEMEHHOTO Psijia €CTh MPOIYIIEHHbIE 3HAUEHUSI, BRLIOEPUTE CITOCOO BCTABKH

OIICHCHHBIX 3HAYCHHUIA, YTOOBI 3aMOJHUTH MPOOEJIbl B JaHHBIX. JIOMOJIHUTEIBHYIO HHPOPMAIIMIO CMOTPHUTE B pa3/ieie
[“MHTepriosiuus 3HaueHmii BO BpeMeHHbIX psiax Netezza” Ha crp. 99

 JluneiiHoe. Br1OepuTe 9TOT CIOCO0, €CIIM MHTEPBAJIBI BPEMEHHOTO Psi/ia PETYJIIPHBI, HO HEKOTOPbIE 3HAYCHUS
MIPOCTO HE MPEACTABIICHBI.

* DKCNOHEHIHAJIbHbIE CIJIAHHDI. HO,E[FOHHCT TJIAAKYIO KPpUBYIO, I'/IC U3BECTHBLIC 3HAYCHUA TOUYCK JaAHHBIX
MOKAa3bIBAOT YBCJIMUYCHUC NJIM YMCHBIICHUE C 0O0JIBIIIOM CKOPOCTBIO.

* KyoOnueckue cnnaiinbl. [ToAronser u3BecTHbIe TOUYKH TAHHBIX IJIAJIKOW KPUBOM JJIs1 OLIEHKH OTCYTCTBYIOIIUX
3HAYCHUM.

I[I/IaHaSOH BpEMCHHA

371eCh MOKHO BBIOPATh, NCIIOJIb30BATH JIU JIJIS1 CO3JaHNs MOJIEIIH OJIHbIA JUana3oH JaHHBIX BPEMEHHOTO psijia U
HOIMHOXECTBO CMEXHBIX 3HAUCHNHN 3TUX JAHHBIX. JOMycTHMBIE BXOIHBIE 3HAYSHUS TSI 9TUX TOJIeH ONpeIesITIoTCs
TUIOM XpaHEHUs JaHHBIX IS JAHHOTO MOJIS, 3aJaHHBIM [JI TOUeK BpeMeHH Ha Bkjaake [Tosd. JlonoIHUTEIbHYIO
uHDOPMAIIIIO CMOTpHUTE B paszese [‘Oniuu noseii BpeMeHHbIX psaos Netezza” Ha crp. 100]

* Hcnoab30BaTh camoe PaHHee U caMoe Nno3aHee BpeMsi, J10CTYIIHOEC B JTAHHbIX. BH6CpI/IT€ OTY OIIIUIO, €CJIN BbI
XOTUTE UCHOJIb30BATDH MOJIHBIN JAuana3oH JaHHBIX BDEMCHHOTO psaa.

* 3agaTb BpeMeHHOe OKHO. BrIOeprTe 3Ty OIINFO, €CJI BbI XOTHTE MCIOJIb30BATH TOJIBKO 9aCTh BPEMEHHOTO PsiJia.
YTto0bI 3371aTh TPAHMIIBI, HCTIOJIL3YITE 1M0JIs1 CaMoe pannee Bpems (0T) 1 Camoe no3iHee Bpems (710).

Ctpyktypa ARIMA

3anaiiTe 3HAUCHUS PA3JIMYHBIX HECE30HHBIX U CE30HHBIX KOMNOHEHTOB Mojiesiu ARIMA. B kaxiom cityuae
ONpe/IeSIUTE OepaIio = (paBHO) WM <= (MEHBIIIC UK PABHO), & 3aTEM 3a/1aiiTe 3HAYCHUE B COCCTHEM TI0JIC.
3Ha4YeHUS JOJDKHBI ObITh HEOTPULIATEJIbHBIMHU LIEJILIMU YUCIIAMH, 3a/1aFOIIIUMU CTEIICHU.

Hece3onnas. 3aaucHus Pa3JIMYHBIX HCCE3OHHBIX KOMIIOHCHTOB MOICIIN.

*  Crenenu ABTOKOppe/Isina (p). KommuecTBo NOPSAAKOB aBTOpPErpeccun B MOJACJIN. HOpﬂﬂKI/I aBTOperpeccun
3a4ar0T, KaKU€ NPCAbIAYIINUEC 3HAUYCHUSA U3 psiga UCIIOJIb30BAJIMCh IJId NPEACKa3aHus TCKYIIUX 3HAYCHUIH.
HaanMep, MOPAOOK aBTOPErpeCCuun 2 O3Ha4YacT, 4TO AJIA NPCACKA3aHU TEKYIICI O 3HAUCHM A NCIIOJIb30BAJIOCh Ha
JABa Iepuoaa OoJee PpaHHEC 3HAYCHUC U3 psAlda.

*  OrtkJjonenue (d). 3a1aeT TOPSIOK UCUUCIICHUST PA3HOCTEN, MPUMEHUMBIH K PSIAY A0 OLEHKU MOJIEJICH.
Brrunciienne pa3HocTeit HEOOXOMMO TIPU HAJIMYUAU TSHICHIUH (PSABI C TEHACHIIMSIMU OOBIYHO HECTAIIMOHAPHEIC,
a monempoBanue APTICC npenmnosaraet CTalMOHAPHOCTD) U HCIOJIB3YETCS TS YAAJICHUS 3THX d(PPEKTOB.
TTopsiA0K UCUUCIICHUST PA3HOCTEN COOTBETCTBYET CTEIEHH TEH/ICHIIMU PsI/Ia - PA3HOCTH MEPBOTO MOPSIIKA
YUMTBHIBAIOT JIMHEHHBIE TEHICHIIUH, PA3HOCTH BTOPOTO MOPSI/IKA - KBAAPATUYHbBIE, U TAK Jajiee.

*  Ckoab3simee cpeanee (). KoanmuecTBo nopsiiKOB CKOJIB3SIIETO CpeaHero B Mojiesu. [1opsaku ckoJb3siero
CpE/IHEro 3a/1at0T, KaK OTKJIOHEHHUS OT CPETHErO 3HAYECHUS PsIa MPEIbIIYIINX 3HAYEHUN UCIIOIb3YIOTCS IS
[peIcKa3aHus TEKYIIUX 3HaYeHuil. Hanmpumep, HOPSIIKKM CKOJIB3SIIETO CpeHero 1 u 2 yKa3sIBAIOT, YTO
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OTKJIOHEHUS OT CPEIHEr0 3HAYCHMS Psiia IS KaKA0TO 3HAUYCHNUS 3a IPOILJIbIE 1B IEpUoaa OyayT
paccMaTpUBaThCS Ul IPEICKa3aHUs TEKYIIUX 3HAYeHUH psija.

Ce3zonnasi. Ce30HHBIE KOMIOHEHTHI aBTOKOppesssinun (SP), oTkionenus (SD) u ckosb3sinero cpeauero (SQ) urpatot
Ty %€ POJIb, YTO U UX HECE30HHbIE aHaoru. OQHAKO JJIS CE30HHBIX MOPSIAKOB HA TEKYIUe 3HAYCHUS PsAa BIUSIOT
IpeAbLAYIINE 3HAYCHNUSI, OT/ICJICHHbIE OJIHUM HJIM HECKOJIbKMMHM Ce30HHBIMU neprogamu. Hanpumep, nist
€XEeMEeCSYHBIX JaHHBIX (Ce30HHBIN nepnost 12) ce30HHBIH MOpsIoK 1 03HaYaeT, 4To Ha TeKyllee 3HAUYCHUE psiia
BJIMSIET 3HAUCHNUE Psifia HA 12 MeproaoB paHee TEKyIIero. TemM caMbIM /IS KEeMECSIYHbIX TAHHBIX Ce30HHBIN
HMOPSAZIOK | - 3TO TO e caMoe, YTO HECE30HHBII MopsaIoK 12.

Ce30HHBIEC TApAMETPBI pACCMATPUBAIOTCS] TOJIBLKO B TOM CJIydae, €CJIM B JAaHHBIX OOHAPYKEeHA Ce30HHOCTD UJIU BBI
3aaaete napameTp [lepuon Ha BkiIajake JlomOJIHUTEIILHO.

Onuum nocTpoeHua BpeMeHHbIX paaoB Netezza - gononHUTEeNnbHO
Z[OHOJ'IHI/ITCJ'ILHLIC napaMeTpbl MOXXHO UCIIOJIB30BATh, YTOOBI 3a4aThb OIIIXWU ITPOTHO3UPOBAHUA.

Hcnoab30BaTh cHCTEMHbIE napaMeTpbl 1J onuuii MoCTpOoCcHUNA MO/I1€IH. BbI6€pI/IT6 OTY OIIIUIO, €CJIN BBl XOTUTE,
4TOOBI CUCTEMA caMa onpeacimiia 10NOJTHUTEIbHBIC ITapaMETPhI.

3anaiite. Boibepute 3Ty oniuro, i BB XOTUTE 3a4aTh JONOJHUTEIbHBIE TapaMeTpsl BPYUHYIO. (DTa OmIus
HEJIOCTYIIHA, €CJIU UCIOJb3YETCs aJITOPUTM CIEKTPAIbHOTO AHAJIN3A).

e Ilepnon/Emununst 1uis nepuoa. [leprox BpeMeHu, mocjie KOTOPOTo HEKOTOPOe XapakTepUCTUUYECKOE TIOBEICHIE
BPEMEHHOTO psiia MOBTOPSET caMo cebsi. Hampumep, 17151 BpEMEHHBIX PS0B €XEHeNeIbHBIX TPOIaX 3aaiiTe
3HavyeHue 1 715 nepuoaa u Hegenu muist eauuuil. [lepnoa 1omkeH ObITh HEOTPUIATELHBIM LEJTBIM YUCITIOM;
Eunnust 1Jist nepuoia MoryT OBITh cieaytoinue - Mumcekynasl, Cexkynasl, MunyTbl, Yacsol, {nu, Heemmn,
Ksaprausl i loabl. He 3anaBaiiTe 3nauenne Eaqununbl 10151 nepuojaa, eciu He 3a7aH Ilepuoa umm Tun 3HaueHui
BpeMeHU He uuciieHHbIi. OqHako ecym 3a1aH [lepuoa, HykHO 3a/1aTh 1 EMHMIBI /111 epuo/a.

ITapameTpb! 1151 IPOrHO3MpOBaHus. Bel MokeTe BEIOPATh BApHAHT CO3JAHMs IPOTHO3A - MIIM 10 KOHKPETHOW TOYKA
BO BPEMEHU, MJI B KOHKPETHBIX TOYKAX BpeMEHH. [JONyCcTUMbIE BXOIHBIE 3HAUCHHS IS 9THX IIOJICH OIpeIeIIsTIoTCS
TUIIOM XPAHEHHMs JAHHBIX IUIS JAHHOTO I10JIs1, 33 JaHHBIM I TOUYeK BpeMeHHU Ha BKJagxe [1osis. [1onoJHnTe by o
uHDOPMAIIIIO CMOTpHUTE B paszese [‘Onuun noseii BpemeHHbIX psigo Netezza” Ha cp. 100}

M rOpl/BOHT Mporyo3a. BbI6CpI/ITe 9Ty OIIIUIO, €CJIX BBl XOTUTE 3a4dTh TOJIbBKO KOHCYHYIO TOYKY OJISA
IPOrHO3UPOBAHUA. HpOFHO3bI 6y,Z[yT JEJIATHCS TOJIBKO JI0 3TOU TOYKH BpPCMCHHU.

* Bpemena nporno3a. BoiGepute o1y onuuto, 4ToObI 321aTh OJAHY MJIM HECKOJIbKO TOYEK BPEMEHHU, IJIs1 KOTOPLIX
OynyT menatbes mporHo3bl. Haxkmute kHONKY /106aBHTB, YTOOBI JOOABUTH HOBYIO CTPOKY B TAOJIHITYy TOUCK
BpeMeHH. J17151 yaasieHus! CTPOKHY BBIOEPHTE 3Ty CTPOKY M HAKMHTE KHONIKY Y JAJATh.

Onuuun moaenu Netezza Time Series

Ha BKJIQJIKC OHI_II/II/I MOAECJIM MOXKHO BI)I6paTI:., 3aaBaThb JIM UM IJIA MOACIIU, UJIU CTECHEPUPOBATH UM
aBTOMaTH4YeCKU. BBl MoXkeTe 3a1aTh TAKXE 3HAYCHHU S IO YMOJIYaAHUIO I OHI_[I/II\/'I BBIXOJHBIX JAHHBIX MOJCIIN.

Wmsa MO/JI€EJIH. MoHO CIrCHEpUPOBATHL UM MOJCJIA ABTOMATUYCCKU HAa OCHOBE I10JISI HA3HAYCHU A UJIA T10JIS ID (J'II/I6O
TUIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJjiei He 3az[aHo) 160 3a1aThb IMOJIb30BATCIIBCKOEC UMHA.

Cﬂe.ﬂaTb JAOCTYIIHBIM /1JI1 CKOPHHI A. 3,Z[€Cb MOJXHO 3a4aThb 3HAYCHUA 1O YMOJIYaHUIO OJIS OnIut CKOpHHTI'a, KOTOPHBIC
IOABATCA B IUAJIOTOBOM OKHE IJI CJICIIKA MOJICJIN.

* Bkmoyartn XPOHOJIOrH4Y€CKHEC 3HAYCHHUA B BBIBO/I . Ilo YMOJIYaHUEO BBIXOJHBIC JaHHBIC MOJEJIM HE BKJIIFOYAKOT B
ce0Ost 3HaUCHUs XPOHOJIOTHYCCKUX JAHHBIX (I[aHHbIX, HCIOJIb3YEMBIX IJIA HpC,HCKaSaHI/IfI). Bximrounte aTOT
NEPCKIIFOYATCIIb, YTOOBI BKJIIOYUTDH B BBIXO/JHBIC JAHHBIC OTU 3HAUCHUSI.

* BkJ/o4aTb HHTEPHOJIMPOBAHHbIE 3HAYEHHS B BbIBO/I . ECJ1M BBl BLIOpAJIM BKJIIOUEHUE B BBIXO/HbBIC JaHHBIE
XPOHOJIOTMYECKUX 3HAUCHUI, BKIIFOUUTE 9TOT NMEPEKIIOYATEIb IPH JKEJIAaHUHM BHIBOJAUTDH U HHTEPIIOJIUPOBAHHBIE
3HAYCHUS (€CJIM TaKWe CYIIeCTBYIOT). OOpaTUTe BHUMAHKE HA TO, YTO HHTEPIIOJIAINS pabdOTaeT TOJIBKO C
XPOHOJIOTMYECKUMH JaHHBIMH, TIO3TOMY 3TOT MEPEKITFoYaTe b HEOCTYIICH, €CITN He BRIOpaHa omws Briaounts
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XPOHOJIOTHYECKHE 3HAYeHHs B BBIXO/IHbIE JaHHble. [{ONOIHUTEIbHYIO HHPOPMALNIO CMOTPUTE B pa3iesie
[‘MiaTepnossmums 3nauennii Bo BpeMeHHBIX paaax Netezza” Ha ctp. 99

Netezza TwoStep

V3en TwoStep peanuzyet anroputm TwoStep, KOTOPBI o0ecrieunBaeT cnocod KjiacTepusanuu B 60JIbIINX HAOOpax
JTAHHBIX.

2TO0T y3€JI MOXHO UCIIOJIB30BATDh, YTOOBI KJIACTCPpU30BATh JAHHBIC C YUYCTOM JOCTYINHOCTH PECYPCOB, HAIIPHUMED,
naMsTHU 1 BPEMCHU.

Anroput™m TwoStep - aIropuT™ HCCIeOBAHNS TaHHBIX B 0a3e JaHHBIX, KOTOPBIN KJIACTEPU3YeT JaHHBIC
CIIEIYIOIIIMM CIIOCOOOM:

1. OA clustering feature (CF) tree is created. DTo BrICOKOCOATTAHCHPOBAHHOE AEPEBO CONEPKUT BOZMOKHOCTH
KJIACTEPHU3ALMHU JIJIs1 HEPAPXUUECKOH KJIACTEPU3ALMHU, IPU KOTOPOU 1M0100HbIe BXO/IHBIE 3AIUCH BKJIFOYATCS B
OJIHH U T€ e y3JIbl JIepeBa.

2. Koneunsre y31b1 nepeBa CF nepapxmiaeck KI1acTepU3yOTCS B MAMSTH, YTO 1aeT KOHCUHBIH pe3yIbTaT
KJTactepm3anuy. Hawmydimee 9uciio KJ1acTepoB OMpeAesIIeTCs aBTOMAaTHIeCKU. EcIi BBI yKka3bIBaeTe
MAaKCHUMAaJIbHOE YHCJIO KJIACTEPOB, ONpeIesIieTCsS HAauIyIliee YICIIO KIaCTePOB B YKA3aHHBIX Ipeesiax.

3. PesymbraTt KJacTepU3anuyd yTOYHBICTCS HA BTOPOM IIare, e K JaHHBIM MPUMEHSETCS aJlrOPUTM, IOT00HBIH
anroputmy K-cpemHux.

Onuun nonen TwoStep Netezza

3amaBast 5TH OIIKU MOJIEH, BBl MOXETE YKa3aTh HCIOJIb30BaHIE TAPAMETPOB POJICH IOJISI, ONPEIeICHHBIX B y3J1aX
BOCXO/ISIIIIET0 MOTOKA. BBl MOXKeTe Tak)Xe BHIOJHUTH HA3HAUEHUS TOJIEH BPYUIHYIO.

Boi0path 2s1ieMent. Boibepute 3Ty Oniuo, 4TOObI UCIIOJIB30BAThH HapaMeTphl poJiei U3 y3j1a TUIA BOCXOISIIETO
MOTOKA WJIM U3 BKJIAJIKK THIIBI y3J1a UCTOYHMKA BOCXOs1Iero notoka. [lapameTpsl poJielt - 9T0, Hanpumep,
HA3HAYCHUS U MPEIUKTOPEL.

HacTpouts Ha3navenusi noJeii. Beibepure 3Ty OmMImro, €CM XOTUTE HA3HAYUTH 0OBEKTH HA3HAUYCHUS, TPETUKTOPHI 1
JIPYTHE POJIM BPYUHYIO.

IMoas. ITpu nomomu cTpesiok Ha3HAYbTE SJIEMEHTHI U3 9TOr'O CIMCKA BPYYHYIO NOJIIM POJIel B IPaBOU 4acTU
9KpaHa. 3Hauku 0003HAYAIOT JOMYCTHUMBbIE YPOBHU U3MEPEHHS I KX O0TO MOJIS POJIH.

ID 3amucu. HOJ’IG, 3HAa4YCHUC B KOTOPOM 6y,£[€T HUCIIOJIb30BATHCA KAaK I/I}_'IGHTI/I(I)I/IKaTOp yHI/IKaHbHOﬁ 3aIuncu.

IIpeaukTopbI(BXOAHbIE NOJsT). BRIOCpHTE OTHO MM HECKOJIBKO MOJICH Kak BXOIHBIC MOJIS JIUTS IIpeICKa3aHusI.

Onuuun noctpoeHua TwoStep Netezza

3aI[aBa$I OIIIUU MOCTPOCHUSA, MOXHO HACTPOUTH ITOCTPOCHUC MOICIIN B COOTBETCTBUU C BaAlIUMU HOTpe6HOCTHMI/I.
Eciu BBl XO0THTE IMOCTPOUTH MOACJIb C ONNIUAMU IO YMOJTYAHUIO, HAXKMUTE KHOIIKY 3al'ly(:TI/IT]).

Mepa pPacCTosiHuA. 9T1oT napaMeTp ONpeaACIsacT croco0 HU3MCPECHUSA PACCTOSAHUA MEXAY TOUYKAMU JaHHBIX. Bonbmme
pacCcTodHusd COOTBETCTBYRO OOJIBIINM OTJINYUSIM. BO3MOKHEI OIIIUM:

* Log-npasaonoaodus.. Mepa npaB1ono1001s MPUIIKNCHIBAET IEPEMEHHBIM BEPOSITHOCTHOE PACHpe/IesICHHE.
IIpennosaraeTcs, 4TO HEMPEPHIBHbIE IEPEMEHHbIE UMEIOT HOPMAJIbHOE paclpesiesieHne, a KaTeropruabHbIe
NepeMEHHbIE - TOJIMHOMUAIbHOE. Bee nepeMeHHble NpeAnoaratoTcs He3aBUCHMbIMU.

° EBK.]'[I/I}IOBa. EBKJ’II/I}IOBa MeEpa pacCTOSAHUSA - OTO AJIMHA HpHMOfI MCXAY ABYMSA TOYKaAMU JaHHBIX.
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* Hopmaym3oBannasi eBkJnoBa. HopMam3zoBaHHast eBKJIMI0BA Mepa M0I00HA eBKJIMIOBOM, HO HOpMaJIn30BaHa
10 CPEIHEKBAAPATHYHOMY OTKJIOHEHHIO. B OTJIMYME OT €BKJIMIOBA PACCTOSIHUS, HOPMAJIM30BAHHOE EBKJIMI0BO
PACCTOAHUC HE 3aBUCUT OT €AMHUIIbI UBMCPCHM .

YncJio KIacTepoB. DTOT NapaMeTp ONpeAesIseT KOJIMIeCTBO KJIAaCTepOB, KOTOpbIe OYAYT co3AaHbl. BO3MOXKHBI
OTIIVH:

*  ABTOMATHYECKH BBIYHCJIATH YHCJIO KJIACTEpPOB. Yucno KJIACTCPOB BBIYUCIISACTCA aBTOMATUYCCKU. Bu1 MoxeTe
3aaTb MaKCUMAJIbHOC YUCJIO KJIACTCPOB B MOJIC MaKCﬂMyM.

* 3ajaTh YHCJI0 KJIACTEPOB. 3aaliTe, CKOJIBKO KJIACTEPOB JTIOJHKHO OBITH CO3/TAHO.

CTaTHCTHKH. DTOT apaMeTp ONpe/IessieT, CKOJbKO CTATUCTUK OyAeT BKIIFOUEHO B MOJIeJIb. BO3MOHBI OMIINU:

* Bce. Bkmrowyaercs Bcs CTAaTUCTHKA, CBA3dHHAA CO CTOJIGLIEIMI/I 1 CO 3HAYCHUSIMMU.

ITpumeuanue: DTOT mapaMeTp BKIFOYAET COOp MaKCUMAaJIbHOTO O0OBbeMa CTATUCTHKY, YTO MOXKET HOBJIMSThH HA
MPOU3BOAMTESILHOCTD Ballleil cuCTeMbl. Eciin BbI HE XOTUTE MPOCMATPUBATH MOJICIIh B rpaduueckoM popmare,
3anaiite Her.

e CroJ0nbl. BrimroyaeTcst ctaTUCTHKA 1O CTOJIOmAM.

e Hert. Bximrouaercs ToJIbKO CTaTHUCTHKA, Tpe6yeMa$1 JJIs1 CKOpHUHI'a MOACIINA.

Bocnpoussectn pe3yabTaThl. BKitounTe 3TOT NEPEKIIFOYATEN b, €CJIM Bbl XOTHTE 3a/aTh HAYaIbHOE 3HAUYCHUE
reHepaTopa MCeBAOCTy aMHBIX YUCET ISl BOCIIPOU3BEACHHS aHAM3a. MOXKHO 33/1aTh LEJI0e YUCIIO UJIM JKe CO3AaTh
TMICEBOCITyYaifHOE 11eJI0e YUCII0, HaXaB KHOMKY CreHepHpoBaTh.

PCA Netezza

AHasM3 riaBHBIX KOMIIOHEHTOB (principal component analysis, PCA) - 3T0 MOIIIHOE CpeICTBO COKpalleHust 00bema
JIAHHBIX, pa3pabOTaHHOE JJI1 YMEHBILIEHNUS CJIOKHOCTH AaHHBIX. PCA HaxonuT JMHEHHbIe KOMOMHAIIMY BXOIHBIX
I10JIeH, KOTOPBIMH TJIABHBIM 00pPA30M OIIPEIeIISIFOTCSI U3AMEHEHUS B [IEJIOM Habope M0JIeH, I7ie KOMIIOHEHTHI
OPTOTOHAJILHBI IPYT APYTY (He ckoppeympoBanbl). Llens PCA - HaliTi HeOO0JIbIIIOE KOJIMYECTBO MTPOU3BOIHBIX MOJICH
(rJ1aBHBIX KOMIIOHEHTOB), KOTOPbIE 3Q(MEKTUBHO CYMMUPYIOT HHPOPMALHIO HCXOTHOTO HAGOpa BXOIHBIX MOJICH.

Onuuu nonen PCA Netezza

Ha Bxmazmke ITosst ykassiBaeTcs, OyayT JIM UCIOJIb30BATHCS 3HAUCHUS POJIEH MOJIeH, y)ke OIpe/iesIeHHbIe Ha
PACIOJIOKEHHBIX BBIIIE Y3JIaX, MM Ha3HAYCHUE MOJIeH OyIeT BBIIIOJIHEHO BPYUHYIO.

Hcnosb30BaTh 3apanee 3aJaHuble PoJl. DTa ONIYS IPUMEHSET TapaMeTphl poJiell (Ha3HAUYSHUH, IPeTMKTOPOB U TaK
Jlajiee) ¢ BOCXOoAsIero y3ia Tun (uin BKJIagku THITBI BOCXOSINETO y3J1a HCTOYHUKA).

Hactpouts Ha3na4enusi noJeii. BeiOepure 3Ty OO IpH JKeJTaHUT 3a1aTh Ha3HAYCHUS, IPSTUKTOPHI U IPYTHE POJIH
BPYYHYIO Ha 3TOM JKpaHe.

Ioas. Vcnonp3yiiTe KHOIKY CO CTPEJIKAMU TS HA3HAUCHUS BPYYHYIO 3JIEMEHTOB M3 3TOTO CIHCKA TOJIIM
PAa3JIMYHBIX POJICH CpaBa Ha SKpaHe. 3HAYKM 0003HAYAIOT JOMYCTUMBIE YPOBHU U3MEPEHUS TSI KaXKI0TO TOJIs

poun.

Haxxmute kHomnky Bee, yToObI BEIOpATh Bee MOJISL B COMCKE, NI HAXKMUTE KHONKY OTJEJILHOTO YPOBHS U3MEPEHUH,
4TOOBI BBIOPATh BCE MOJISI C 3TUM YPOBHEM.

ID 3amncu. [Tose, koTopoe OyIeT NCIOIb30BATHCS KaK YHUKATIBHBIN HACHTH(GHUKATOD 3aIHCH.

IIpeaukTops! (BX0HbIE N0Js). BeIOeprTe 0THO NI HECKOJIBKO TOJICH KaK BXOIHbIEC MOJIS JJIS TPEe/ICKa3aHusl.
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Onuuun noctpoeHua PCA Netezza

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.

LlenTpupoBath 1annbie nepea BbruuciaenneM PCA. Ecii maHHBIN epekIFouaTelb BKIFOUCH (0 YMOJTYAHUIO), 3Ta
OTIUS TIepe/l aHAJIM30M BBITIOJIHSET IIEHTPUPOBAHNE TAHHBIX (Ha3bIBaeMOE TakxkKe "H3BIICUCHUE CPETHEro").
LlenTpupoBaHue TaHHBIX HEOOXOIUMO JJIs1 OOECIIeYeHUsI TOTO, YTOOBI TJIABHBII KOMIIOHEHT ONHCHIBAJI HAITPABJICHUE
MAaKCHMAaJIbHOTO M3MEHEHHU S, B TPOTUBHOM CJTydae KOMIIOHEHT MOXET OOJIbIIIE COOTBETCTBOBATH CPETHEMY
3HAYCHNIO JaHHBIX. OOBIYHO 3TOT NEPEKIIFOYATEIh BBIKJIFOUAETCS TOJIHKO JJI51 TIOBBIIIEHUS IPOU3BOUTETLHOCTH,
KOTJIa JJAHHBIE YK€ TOITOTOBJIEHBI 3TUM CIIOCOOOM.

Bobinosmmnts MacmraéupoBanue JaHubIx nepe/1 BbraucienneM PCA. Dta onuust BHIIOJTHSAET MAacIITAOUPOBAHUE
JIAHHBIX MIEpe/] aHAJIM30M. DTO JIeJIaeT aHAJIM3 MEHee TPOU3BOJIbHBIM, KOT/1a Pa3JIYHbIC IEPEMEHHBIE U3MEPSIFOTCS
pa3HBIMM eaUHUIIAMH. B cBoeii mpocTeliieit popme MacimTabupoBaHue JaHHBIX JOCTUTACTCS JEJICHUEM KaK 10
NEPEMEHHOM Ha ee CpeTHEKBaIpaTHIHOE OTKJIOHEHHE.

Hcnonb30BaTh MeHee TOUHbIN, HO ObICTPBI MeTo 1 Bbiuucyennsi PCA. ITpu BeIiOOpe 3TO¥ ONIuy aaroputm
UCIIOJIb3yeT MeHee TOUHBIHN, HO OBICTPBII cTOcOO HAXO0X/IeHUs TJIaBHBIX KoMIoHeHTOB (forceEigensolve).

YnpaeneHue moaenamu IBM Netezza Analytics

Monemn IBM Netezza Analytics 106aBIISIFOTCS] HA XOJICT U NTAJIUTPY MOJIEJIel TAKUM ke 00pa3oM, Kak OCTaJIbHbIE
mozesn IBM SPSS Modeler, n nx MOXHO HCIIOJIb30BATH TAKUM e 00pazoM. OTHAKO eCTh HECKOJIBKO BAXKHBIX
0COOeHHOCTEH, MOCKOJIbKY Bee Mozes IBM Netezza Analytics, co3marasie B IBM SPSS Modeler, dakTuueckn
CCBUIAIOTCS HA MOJIEJIN, XpaHsIInecs Ha cepBepe 0a3bl JaHHBIX. TaknuM 00pazoM, I IPaBUIIbHOI paboThHI TOTOKA
TpeOyeTcs coennHeHne ¢ 0a30i JAHHBIX, B KOTOPOI MOJIe/Ib ObliIa co37aHa, 1 YTOOB! TabJmMIa MOIeN N He
M3MEHSJIACh BHEITHUM IIPOLIECCOM.

CropuHr moaenein IBM Netezza Analytics

Mogenu npeicTaBJICHb! Ha XOJICTE 30JI0THIM 3HAUYKOM cJjienka Mojeau. OCHOBHAS 1IeJIb CJICNKA - OLlEHUBAHKE
JIAaHHBIX JIJI1 IPOTHO3UPOBAHUS U JaJIbHEHIINIA aHam3 CBOUCTB Moiesu. OleHKH JOOABJISIIOTCS B BUE OJIHOTO WU
HECKOJIbKUX JIONOJIHUTEJIbHBIX MOJIeH JAHHBIX, KOTOPbIE MOKHO JeJ1aTh BUJIUMBIMHU, IIPUCOEIUHSIS K CJICHKY y3eJl
TaOJIMIIBI ¥ BBITIOJIHSISI BETBh [TOTOKA, KK ONMMUCAHO HIDKE B 3TOM pasjeliec. HekoTopsle THaioroBble OKHA CJICTKA,
Taxue kKak [lepeBo pemeHnit u [JepeBo perpeccuu, ComepkaTt TOMOJHATEILHYO BKIaAKy Moeb, Ha KOTOpOit
BBIBOAWTCS HATJISAHOE MTPEICTABIICHIE MOJICITH.

JIONOJHUTENBHBIE TI0JIs OTJIMYaroTCs npedukcom $<id>- nepen nmenem nosis HasHaueHus, rae <id> 3aBucut oT
MOJIEJIU ¥ OKA3bIBAET TUIN J00aBisieMoit mHpopManuu. Pa3mmunbie naeHTU(HUKATOPHI OMUCHIBAIOTCS B pa3eiax,
MOCBSILIEHHBIX CJICTIKY TOM MJIM MHOW MO/JIeJIN.

YT00OBI HOCMOTPETD OIEHKH, BBIMOJIHUTE CJICAYIOIINE ACHCTBHS:
1. TIpucoenuHHUTE K CJICNKY MOIEJIU y3€J1 TAOIMIIBI.

2. OtkpoiiTe y3es TaOJIuIbI.

3. IlleaxHuTe 10 KHOIKE BHINOJHATS.

4

[TpokpyTHTE OKHO TaOJIMYHOTO BRIBOIA O IPABOTO Kpas, YTOOBI YBUAETH AOMOJIHATEIHHBIC OIS U MX OLCHKH.

Bxknaaka cepBepa cnenka mogenu Netezza

Ha Bxmazke CepBep MOKHO 3a/1aTh TapaMeTPHI cepBepa JJI CKOPHHTA MOie . MOKHO MO-TIPeKHEMY
UCIIOJIb30BATh COSTMHEHNE C CEPBEPOM, 38TAHHOE BBIIIE, & MOKHO IEPEMECTUTh JaHHBIC B IPYTYIO 0a3y TaHHBIX,
yKa3aB ee 3/IeCh.
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IMoapoGHocTH cepBepa 6a3 mannbix Netezza. 31ech 3aa10TCsI TOAPOOHOCTH O COEAMHEHUU AJ1s1 6a3bl TAHHBIX,
KOTOPYIO XOTUTE UCIOJIb30BAThH [IJISl MOJIEJIH.

* Hcnosb3oBath Bocxosiee coeaunenne. ([To ymosruanuto) Vcnob3yer 1o gpo6HOCTH O COeIMHEHNUH, 3aJaHHbIC
Ha BOCXOJISILIIEM y3JIe, HAPUMED, y3Jie UCTOUYHUKA Oa3bl NaHHbIX. [Ipumeuanue: DTa onnus paboTaer, TOJIbKO
€CJIM BCE BOCXOJISIIUE Y3JIbI MOTYT MCIOJIb30BaTh 00paTHbI nepeHoc SQL (SQL pushback). B atom ciyuae
MEPEHOC TaHHBIX U3 0a3bl TaHHBIX HE HYKCH, ITOCKOJIbKY SQL MOJIHOCTBIO peaim3yeT Bce BOCXOIAIINE Y3IIbI.

* IlepemecTHTb JaHHBIE HA coeMHeHHe. [IepeHOCHT JaHHBIE B yKa3aHHYIO 3/lech 0a3y TaHHBIX. DTO JeiCTBHE
MIO3BOJISIET MOJIEJIMPOBAHNIO PabOTATh, €CIIM TAHHBIE HAXOASTCA B Apyroi 0a3e nanaeix IBM Netezza, B 6a3e
JAHHBIX OT APYroro NOCTABIIMKA WM JAaXKe B IJIOCKOM (daiisie. Kpome Toro, nanHbIE HEPEHOCATCS OOPATHO B
YKa3aHHYIO 3/1eCh 0a3y JAHHBIX, €CJIM OHM OBLIM M3BJICUCHBI N3-3a TOTO, YTO y3€JI HE BHIIOJIHUI OO PATHBIN
nepenoc SQL. Haxxmute xHonky IlpaBka, 4ToOB HAliTH U BEIOpATh coennuHenue. [pegocrepecenue: IBM
Netezza Analytics OOBIMHO HCIIOJIB3YETCS C OYEHBb OOJILIIMMU HabopaMmu AaHHBIX. [Tepeaaya 0osbIINX 00BEMOB
JIAHHBIX MeX Iy 0a3aMU TaHHBIX UJIM U3 0a3bl JAHHBIX 1 OOPATHO MOXET 3aHUMATh OY€Hb MHOTO BPEMEHU, U 110
BO3MOJKHOCTH €O CJIeIyeT U30erarTh.

HNms MO/1€JIH. Nms momemn. D10 ums BBIBOJUTCS TOJIBKO IJIA I/IH(I)OpMa].II/II/I, HU3MCHUTD €TI0 31€Ch HCJIb34.

Cnenku moaenen aepeBbeB pelwueHuin Netezza

Cenok Moaem JepeBa peH_IeHI/Iﬁ IMMOKa3bIBACT BbIXOAHBIC JaAHHBIC ONI€pallud MOJACIIMPOBAHUSA U MO3BOJIACT 3a1aTh
HEKOTOPLIC ONIIUU IJI1 CKOpUHI'a MOJCJIN.

HpI/I 3alyCKE MMOTOKA, COACPKAIIECTO CIICHOK MOJCJIN ACPEBA pCI_HCHI/If/i, Ha 3TOT y3€J1 IO YMOJIYaHUTIO JobaBiisieTcs
OJTHO HOBO€ IIOJIE, UM KOTOPOT'O II0JIy4Ya€TCd U3 UMCHU HA3HAYCHUA.

Tabmuua 16. [None cKkopuHra MoAeny Ans AepeBa PeLIeH!.

HWms 100aBIEHHOT0 OIS 3navenne

$Sl-uma_nasnavenus IMpenckazanHoe 3HAYEHME JIS TEKYIIEH 3aIUCH.

Ecmu BoI BI)I6I/IpaCTC oo BeMuc/MThH BEPOATHOCTH HA3HAYCHHLIX KJIACCOB I 3anmceii CKOpHHI'a Ha y3JIC
MOACIUPOBAHUA UJIU B CIICIKEC MOJCJIA 1 3alTyCKACTE MOTOK, L[O63.BJ'IHCTCH CJICAYIOIICEC OJIC.

Tabnuua 17. [None cKopuHra MoAeny Ans AepeBa peLueHusi - AOMONTHUTEbHO.

Vimst 100aBJIEHHOTO MOJIst 3Havuenne

$IP-uma_nasnauenus 3nauenue nocroseproctu (ot 0,1 go 1,0) s npenckazanusi.

Cnenok aepesa peweHuin Netezza - Bknagka Mogenb
Ha Bkiagxe Mojelib BBIBOIMTCS BAXXHOCTH MPEUKTOPA ISl MOJEJIH JIepeBa pellieHuit B rpaduueckom popmare.
JlmMHa 10J10Ckl OTpaKaeT BaXXHOCTh MPEAUKTOPA.

IMpmmeuanne: Korma Bel padoTaete ¢ IBM Netezza Analytics Bepcuu 2.x wim 60Jiee paHHUX BEpCHiA, COACPKAMOE
MOJIE/IN AepeBa PEIICHUI BBIBOUTCS TOJILKO B TEKCTOBOM (popmare.

JI1s 9THX BepcHil BEIBOJUTCS CJICAYIOIIASt HHPOPMAIHS:

* Kaxnas cTpoka TeKCTa COOTBETCTBYET y3JIy MJIM KOHEUHOMY Y3JIy.
e OTcTyn OTpakxaeT YpOBEHb JepeBa.

e 17151 y3J1a BEIBOAUTCS YCIIOBHE PACIICIIIICHUSI.

° ,HIIS[ KOHCYHOI'O y3Jia BBIBOAUTCS METKA HA3HAYCHHOI'O KJIacca.

Cnenok aepesa pewweHuinn Netezza - Bknagxa NapameTpbl
Ha BKJIa K€ HapaMeTpH MOJXXHO 3a4aTb HECKOJIBKO OHL[I/II71 JJI1 CKOpHUHTa MOICJIN.
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BruiounTh BX0AHbIE OIS, DTa ONLMS, €CJIM OHA BHIOpaHa, epeaeT BeCh UCXOAHBII HUCXOSAIIMI TOTOK BXOAHBIX
HOHCﬁ, Z[O6aBJ'I$I$[ K Ka)I(I[OI)ll CTPOKE NJaHHBIX JOMOJIHUTECJIbHBIC ITOJI MOJACIIMPOBAHUS. Eciu BBIKJIIOUUTE 3TOT
HepeKrouaTesb, OyayT HepeaaBaThes TOJIbKO noJie 1D 3amucu u 1onoJIHUTeIbHbIE T0JI1 MOAEIUPOBAHUS, U3-32
4ero NoTOoK OyJeT oOpabaThIBaThCs OBICTpEE.

BbIYHCIHTD BEPOSITHOCTH HA3HAYEHHBIX KJIACCOB /IS 3anmceli ckopunra. (Tosbko it Jdepesa pemrenuit 1 HauBaoro
kputepus baiieca) Dta omusi, eciii OHA BEIOpaHa, 03HAYACT, YTO JOMOJIHATEIILHBIC TOJIS MOACIIMPOBAHUS OYIyT
CO/IePKaTh IOJIe TOCTOBEPHOCTH (TO €CTh, IIOJIe BEPOSTHOCTEH) TakkKe, Kak ¥ MoJIe peicka3anuii. Ecim BBIKITFOUNTD
9TOT MEPEKIF0UATEIb, OyIeT TeHEPUPOBATHCS TOJIBKO MOJIe IPeACKa3aHuUi.

WUcnoan3oBath ACTePMUHMPOBAHHBIC BXO/IHbIC TAHHbIC. Eciu sTa onums BLI6paHa, OHa YKa3bIBACT, YTO JIr000i
AJITOPUTM Netezza, BBITTOJTHSIOLIUN HECKOJIBKO IpoxXoa0B B OJTHOM NPEACTABJICHUMN, 6yILCT HCIIOJIb30BATHh HA
KaXXI10M INpoxoJ€ OAUH U TOT XK€ Ha6op NaHHBIX. ECIM BBI BBIKJIFOUUTE 3TOT NEPEKI0YATEIIb, YKa3bIBasd, YTO 6y[[yT
HUCIIOJIb30BATHCA HEACTCPMUHUPOBAHHBIC JJAHHBIC, CO31aC€TCsI BpEMECHHAs Ta6m/ma, coZcpiKallas BbIXOJAHbIC TaHHbIC
JUJIsL O6pa6OTKI/I, TAKMC KaK IMOJTYUYCHHBIC Ha Y3JIC pa3JCJICHUA; 3Ta Ta6nnua YAQIAETCS TOCJIE CO3AaHUA MOJCIIN.

CnenoK aepeBa pelwueHnin Netezza - Bknagka lNpocmoTtp
Ha Bxuajsike ITpocMoTp noka3aHo npeicTaBiieHue IepeBa /Il MOJIEIIM AepeBa B TOM ke Buje, kak 31o SPSS Modeler
JIeJIaeT Il MOJIEJIN IEPEBa PEIICHUI.

Ipumeuanne: Ecym moness noctpoena npu nomoumm IBM Netezza Analytics Bepeun 2.x nim 0oJiee paHHeid,
BkJiagka [IpocmoTp mycra.

Cnenok moaenu k-cpeaHux Netezza

Crreniku Mmojiesteit K-cpeiHux comepkat BCio nHGOpMAIHIo, 3aXBAYCHHYIO MO/IEJIBIO KJIACTEPHU3AINH, & TAKKe
“HPOPMAIIIO 00 00YYAIOMNX TAHHBIX U MPOIECCE OIEHKH.

ITpu 3amycke MOTOKa, COJEpKAIIEro CIenok Moaesu K-cpeaHux, 3ToT y3esa 700aBiIseT 1Ba HOBBIX MOJI,
cojepaiux HHGOPMAIHMEIO O TPUHAJICKHOCTH K KJIACTEPY ¥ PACCTOSIHUU OT HA3HAYCHHOIO [ICHTPA KjiacTepa Jist
nanoi 3anucu. Hosoe moste ¢ umenem $KM-K-Means npeiHa3Haue€HO Il IPUHAJISKHOCTH K KJIACTEPY, & HOBOE
noJte ¢ umereM $KMD-K-Means - j1j1st pacCTOSIHUS OT HEHTPa KJIacTepa.

Brknaaka Cnenok K-cpeaHux Netezza - Mogenb

Bxiiagxa Mojesib COIepKUT pa3InyHble Tpauueckre IpeacTaBIeHUs], HA KOTOPBIX MPUBOIUTCS CBOTHAS
CTAaTUCTUKA U PACIIPCACIICHUA IJI 1oJiel B KJIacTepax. MoxHOo OKCIIOPTUPOBATH JAHHBIC U3 MOJEJIN UJIN XKE
SKCMOPTUPOBATH NPEACTABJICHUE KaK U300pakeHHUE.

Korna Bbl paboTaere ¢ IBM Netezza Analytics Bepcun 2.x nim 0oJjiee paHHUX BepCHit, MJIM KOT/1a BBl CTPOUTE
MOJIeJIb ¢ Mepoit Maxaanobuca B Ka4ecTBe MepPbl PACCTOSIHHUS, COJIEp)KIUMoe Mojieteit K-cpeaHnx BIBOAUTCS
TOJIBKO B TEKCTOBOM (hopmare.

J71s 5THX BepcHii BEIBOAUTCS CIIEAYIOIIAs HHPOPMAIHS:

® CBOL[H])IC CTAaTHCTHKH. I[J'Iﬂ €CaMOr0 MaJICHbKOI'O M CAMOI'0 OOJIBIIIOTO KJIaCTepa CBOAHBIC CTATUCTUKHA
IMOKAa3bIBAIOT YMCJIO 3amuceii. B CBOOHBIX CTATUCTUKAX BBIBOAUTCA TAKXKC IIPOUCHT Ha6opa JaHHBIX, 3aHUMAEMBbIIA
OTHUMHU KJIaCTCpaMMU. DTOT CIIMCOK MOKa3bIBaeT TaK)Ke OTHOIIICHUE Pa3sMEpoOB CaMOro 0OJIBIIIOTO U CAMOTO
MaJICHBKOT O KJIACTCPOB.

° CBO}lKa KJIaCTepu3anun. B CBOOKE KJIaCTE€pU3allui NEPCUNUCIAOTCA KJIaCTCPhbl, CO3JaHHBIC AJITOPUTMOM. Z[J'Iﬂ
KaXxXJa0ro kJjactepa B Ta6J'II/III€ MMOKA3aHO KOJIMYECTBO 3aMUCEH B 3 TOM KJIAaCTCPEC BMECTC CO CPCAHUM PACCTOSAHUEM
OT ICHTpPaA KJJacTepa J0 ITUX 3aIucei.

Cnenok K-cpeaHux Netezza - Bknagka NapameTpsbl
Ha Bxiaake [TapameTpbl MOXHO 334aTh HECKOJIBKO ONIUH JJI CKOPUHIA MOJIEJIU.
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BruiounTh BX0/AHbIE OIS, DTa ONIM, €CJIM OHA BHIOpaHa, epeaeT BeCh UCXOIHBII HUCXOASAIIMI TOTOK BXOAHBIX
Hoﬂeﬁ, £[063.BJ'IHH K Ka)K}:[OfI CTPOKE JaHHBIX JONOJIHUTEJIbHBIC ITOJIA MOJACIIMPOBAHUS. Ecim BBIKJIFOUUTE 3TOT
HepekyroYaTesib, OyayT nepegaBaTbes TOJIbKO 1oJIe 1D 3anucy u ONOHUTEIbHBIE OIS MOASIUPOBAHUS, U3-32
4ero NoTOoK OyJeT oOpadaThIBaThCs OBICTpEE.

Mepa PacCCTOSAHMSA. MQTOH, HCHOHb3yCMBIﬁ JJI1 UBMEPEHUS PpACCTOSAHUA MEXKAY TOUYKAMU JAHHBIX] YEM 0oJIblIIe
pacCTossHusd, TEM OoJIbIIIe pas3jm4ns. OI'ILII/II/IZ

* EBkimposo. (o ymosuanuto) PacctosiHue Mexay AByMsI TOUYKaMU BBIYUCIIIETCS yTEM UX COSIUHEHUS 110
IPsIMOM.

* ManxerTeHckas. PaccTostHne MexXay AByMsI TOUYKAMH BBIYHCIIICTCS KaK CyMMa aOCOJTIOTHBIX PA3HOCTEH MEXTy
UX KOOpJUHATAMU.

° Kaﬂﬁeppa. AHaJIOTHYHA MAHXETTEHCKOM MEpPE PaCcCTOAHUA, HO OoJtee YYBCTBUTCJIbHA K TOUYKaM JaHHBIX,
HaxXogJAIUMCsI OJIKE K HUCTOYHUKY.

M MaKCl/lMyM. Paccrosaue MEXIAY ABYMs TOYKAMU BBIYUCIISACTCS KaK HanOoJIbIIEE U3 pa3JII/I'{I/Iﬁ 10 000 U3 UX
KOOpAMUHAT.

Cnenku moaenen 6amnecoscKon cetu Netezza

Curennox Mojien 0allecCOBCKOIl ceTu MPeOCTABIISET BO3MOKHOCTD 3aJaHUsI ONIUIA 111 CKOPHHIA MO/JIEJIH.

ITpu 3amycke MOTOKA, COACPIKALIETO CJICHIOK MOJIeH OaileCOBCKOI CeTH, Ha y3eJI 100aBIIsSeTCsS OJJHO HOBOE II0JIE,
HUMs1 KOTOPOTO MOJIyYaeTCsl U3 UMEHH Ha3HAYCHHUS.

Tabnuua 18. None ckopuHra moaeny A5 6aiecoBCKOM CETH.

Hmsi 100aB/IeHHOT 0 1011 3Hauenne

$BN-L{.Mﬂ_Ha3Halt€HuH Hpez[c1<a3aHHOe 3HAYCHUC I TeKyHIeﬁ 3allucCu.

BB MOXeTe IPOCMOTPETH AOMOJIHATEIHHOE TOJIe, TPUCOSAMHUB K CJICTIKY MOJIEIH y3e Ta0uma u 3a1yCcTuB ero.

Cnenok GailecoBCKOI ceTu - BKNaaKa MapameTpbl
Ha BKJIaJIKC HapaMeTpLI MOKHO 3a4aTh ONIWU JII CKOPUHT'Aa MOJCIIN.

]_IeJIb. Ecmm BBI X0THTE IIPOBECTU CKOPUHI IJIA I1OJI Ha3HAYCHU S, OTJIMYAOIIETIOCA OT TEKYIIEIO Ha3HAUYCHU S,
BbI6€pI/ITC OTO IIOJIC Ha3HAUYCHUSA 31CCh.

ID 3amucu. Ecyim moste ID 3anucu He 3a1aHO, BBIOEPHUTE 3/1€CH 3TO MOJIE JIJIS UCTIOJIb30BAHMS.

Tun nporno3a. BapuaHt ajgropurma npenckazanusi, KOTOPBI Bbl XOTUTE UCIOJIb30BATh:

e Hawnnyummii (camblii KOppeJMpoBaHHbIil coceTHMil). (Mo yMouaHuto) Vicmob3yeT HanboJree KoppesmpoBaHHBII
COCEJTHUN y3ell1.

* Cocenuii (B3BelIeHHBII NPOrHo3 coceunx). Vicrnob3yeT B3BEIIEHHBIN MPOTHO3 OT BCEX COCEIHUX Y3JIOB.

* Henyctble cocegnne. To xe, YTO U B peabIAYyIIEH ONIIMY, HO HTHOPUPYIOTCS Y3JIbI C MyCTHIMU 3HAYEHUSIMH (TO
€CTb Y3JIbI, COOTBETCTBYIOIIHE ATPUOYTAM C IPOMYIIEHHBIMU 3HAUCHUSIMHU JJIs1 3K3EeMIUISIpa, IPOTHO3 AJIs
KOTOPOTI'O BBIUUCIIAETCS).

BkiounTh BXO/IHbIE HOJIsI. DT OIIKS, €CJIM OHA BBIOpaHa, IepeaeT BeCh NCXO/AHBIN HUCXOISAIINN TOTOK BXOAHBIX
OJIeH, T00aBIISISI K KaX/10# CTPOKE JTAHHBIX OMOJIHUTEIbHBIE [OJI1 MOICTIMPOBAHUS. ECIIM BBIKIIFOYUTD 3TOT
HePeKIIoYaTe b, OYIYT MEPeAaBATLCS TOJILKO noJie ID 3anucu u JONOJHUTEIbHBIE OISl MOJISIUPOBAHMSI, H3-3a
4ero MoTok Oyaer o0pabaThIiBAThCS OBICTpEE.

Cnenkun HanBHbIX moaenen baneca Netezza

Crienox HauBHOU Mojeu baiieca IpeaoCTaBJIACT BO3MOXKHOCTD 3aJaHU A onuuit ajist CKOpUHI'a MOJCJIN.
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[Tpu 3amycke MOTOKA, COEPIKAIIETO CICNOK HANBHOM Moaenu baifeca, Ha 3TOT y3ei O yMOJIYaHUIO JO0ABIISeTCS
OJTHO HOBOE TI0JIe, IMsI KOTOPOTO TOJIy4aeTCs U3 MMEHN Ha3HAYCHHUSI.

Tabnunua 19. lNone ckopuHra HansHow Moaenu baiieca - 3HayeHue Mo yMondYaHuio.

HVmsi 100aBJIeHHOT 0 MOJIst 3navenne

$T-uma_nasnauenus Ipeacka3zaHHOE 3HAYCHHUE [IJIsI TEKYILCH 3aITHCH.

Ecmm BB BLI6I/IpaGT€ OIIITUFO Boruscantb BEPOATHOCTH HA3HAYCHHBIX KJIACCOB J1JId 3anucei CKOpHMHI'A HA Yy3JIC
MOJCJIMPOBAHUSA NJIM B CIICTIKEC MOJCJIA U 3allyCKACTC IIOTOK, ,[[O6aBJI$HOTCH CJICAYIOIIUEC ABa IMOJIA.

Tabmuua 20. Nona ckopuHra HansHoi Mogeny baiieca - 40MOHUTENBHO.

Vims 100aBJIeHHOT 0 MOJIst 3navenne

SIP-ums_nasnauenus BaliecoBckuii YUCIUTETH KJ1acca IS 9K3eMILTsIpa (TO €CTh
POU3BECHUE AIIPUOPHON BEPOSITHOCTHU KJIACCA U YCIIOBHBIX
BEPOSITHOCTEH 3HAUCHUIT ATPUOYTOB IK3EMILISIPA).

SILP-ums_nasnauenus HartypasbHblii Jorapud™m nocyeaHero.

JlonosHuTeIbHbIE TOJIsI MOXHO IPOCMOTPETD, MPUCOEANHMB K CJIENIKY MOJIe/U y3es Tabyuia u 3ayCcTuB ero.

Cnenok HauBHoro baneca Netezza - Bknagka lNapameTpbl
Ha BKJIa K€ HapaMeprI MOXHO 3a4aThb OIIIIUU OJI1 CKOPUHI'd MOICIIN.

BrumiounTh BX0/IHBIE NOJISL. DTa OMIMsI, €CJIM OHA BBIOPAHA, epeIaeT BECh UCXOIHBIN HUCXOISIIUI TOTOK BXOIHBIX
HOHCﬁ, I[O6aBJ'I$I$[ K Ka)KZ[Oﬁ CTPOKE NJaHHBIX JONOJIHUTECJIbHBIC ITOJId MOJACIIMPOBAHUS. Ecau BBIKJIFOUMTH 3TOT
NEPEKIIOIaTCIIb, 6y)1yT nepeaaBaTbCs TOJBKO MOJIC ID 3anucu u JOMOJIHUTEJIbHBIC NTOJId MOJCJIMPOBAHUSA, U3-3a
4ero NoTOoK OyJeT oOpabaThIBaThCs ObICTpEE.

BbIYHCIHTD BEPOSITHOCTH HA3HAYEHHBIX KJIACCOB /IS 3anmmceli ckopunra. (Tosbko mia Jdepesa penrenuit 1 HamBaOoro
kputepus baiieca) Dta omus, ecii OHA BEIOpaHa, 03HAYACT, YTO JOMOJIHATEIHHBIC TOJIS MOACIIMPOBAHAS OYIyT
CO/IePKaTh IOJIE TOCTOBEPHOCTH (TO €CTh, IIOJIE BEPOSTHOCTEH) Takke, Kak ¥ MoJIe Tpeicka3anuii. Ecim BBIKIFOUNTD
3TOT MEPEKITFOYATEIIb, OyIeT TEHEPHUPOBATHCS TOIBKO MOJIE MIPEICKA3AHTIA.

y.]'[y‘l[l]I/ITl) TOYHOCTbH BepOﬂTHOCTeﬁ JJI He0O0JIbIHX WA CHJILHO Hecﬁanaﬂcuponammx Haﬁopos JAHHbIX. HpI/I
BbIYUCJICHUN BepOSITHOCTefl 9Ta (byHKHI/IS[ BBI3BIBAET CIIOCOO m-OLCHKHU JJId UCKJTFOUCHU A HYJICBBIX BepOﬂTHOCTCﬁ npu
BBIYKMCJICHUU. DTOT THUI BBIYUCIJICHHS BepOﬂTHOCTeﬁ MOXKECT BBIIIOJIHATBCA Me,E[J'IeHHeﬁ, HO OH JacT JIy1lInue
PE3YyJIbTAaThI AJIsd HeOOJILIINX U CHJILHO HeC6aJ’IaHCI/IpOBaHHbIX Ha60pOB JAaHHBIX.

Cnenku monenennt KNN Netezza

Crenok moaerm KNN npegoctaBiisieT BO3MOXHOCTD 3aTaHUS OIMIIUEA 151 CKOPHHTA MOJIEIIH.

ITpu 3amycke moToka, coaepxkariero cienok moaean KNN, Ha y3es 700aBIsieTcss 0OTHO HOBOE I10JIe, UM KOTOPOTO
MOJIy1a€TCsd U3 UMCHU HA3HAYCHU .

Tabnuuya 21. lNone ckopuHra moaemm A KNN.

Vimst 100aBJIEHHOTO MOJIst 3navenne

SKNN-ums_naznavenus ITpenckazannoe 3HaueHUE AJIs1 TEKYIIEH 3aIUCH.

Bur moxeTe MIPOCMOTPETHL AOMOJHUTCIIbHOC IOJIC, MIPUCOCINHHUB K CJICTIKY MOJCJIN Y3CJ1 Ta6JII/II.[a 1 3aITyCTUB €T 0.

Cnenok KNN Netezza - sBknagka NapameTtpbl
Ha BKJIQJIKC HapaMeprl MOHO 3a4aTh ONIUU JJIsI CKOPUHT'a MOJCIIN.
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Mepa paccrostHusi. MeTO/1, NCTIOJIb3YEMBIH JIJIS1 U3MEPEHNUST PACCTOSHUS MEX/ly TOUKAMHU JTaHHBIX; YeM OOJIbIIIe
paccTosiHMS, TeM OoJIblie pa3myus. Onun:

* EBkimaoBo. (o ymouaHnio) PaccTostHre MexXay IBYyMsI TOYKAMH BBIYUCIIIETCS IIyTeM UX COCIMHEHUS IO
MPSIMOU.

* Manxertenckas. PaccTosHue Mexay AByMsl TOYKAMHU BBIYUCIISIETCS] KAK CyMMa a0COJIIOTHBIX Pa3HOCTER MEeX Ty
HUX KOOpIMHATAMM.

* Kan6eppa. Anasornysa MaHXETTEHCKON Mepe pacCTOsIHUS, HO O0Jjiee YyBCTBUTEIbHA K TOUYKAM JIAHHBIX,
HAXOJISAIIUMCS OJIMKE K HCTOYHUKY.

* MaxkcumyM. Pacctostare Mexxay ABYMSI TOUYKAMH BBIYUCIISIETCS KaK HANOOJIbINIee U3 Pa3INIAi 10 JTF000H U3 UX
KOOpAMHAT.

KommuectBo 0smmkaiinmx coceneii (k). Konmmuectso 6mmkaifiux coceneit 11 KOHKpeTHOro Habmoaenus. Obpature
BHUMaHUeE Ha TO, YTO UCIOJIb30BAHUE OOJIBLIEr0 YUCIIA coceell HeoO3aTeIbHO IPUBOJUT K O0Jiee TOUHOI MOAeIu.

BriOop £ ympaBiisieT COOTHOIIICHHEM MEX/1y MPeIOTBPAIICHAEM TIepeo0yIeHIs (OHO MOKET 0Ka3aThCsl BAXKHBIM
OCOOCHHO T "3alTyMJICHHBIX" TaHHBIX) U pa3peieHns (IPUBOISAIIETO K PA3INIHBIM IIPEICKA3aHUSAM IJIS CXOKIX
9K3eMILTIPOB). OOBIYHO 3HAYCHUE Ak TPUXOAUTCS HACTPAUBATH IS KAXI0TO Habopa JAHHBIX C THIHYHBIMA
3HAYCHHUSIMH, PAHT KOTOPBIX MEHSETCS OT 1 10 HECKOJIbKUX JAECATKOB.

BriIIouMTHL BXO/IHbIE N0JISI. DTa OMINS, €CJIM OHA BHIOpaHa, epe1aeT BeCh UCXOIHBINM HUCXOASIIINM MOTOK BXOJHBIX
noJieit, ;0OaBIIsISt K KaXK/I0H CTPOKe TAHHBIX JIOMOJHUTEbHBIE MOJII MOACIMPOBaHUsl. ECI BBIKITIOUUTD 9TOT
NepeKIroYaTelb, OyayT neperaBaThesl ToJbKo noJje ID 3anucu u 1onoIHUTEIbHBIE MOJISI MOACIUPOBAHMS, U3-3a
4ero noTok Oyaer oOpadaThiBaThCs OBICTPEE.

Hopmama:',onan, HN3MECHCHHS Nepe/1 BBIMACICHUEM PACCTOAHUS. Ora onnus, €CJInu OHa BbI6paHa, CTaHAapPpTU3UPYECT
U3MEPCHUA NJI HCIIPCPBIBHBIX BXOIHBIX noJiei Nepea BbIYUCIICHUCM 3HAYECHU I paCCTOHHHﬁ.

Hcnosab30BaTh cTep:kHeBble HA0OPDI /11 NOBBILICHHS NPOM3BOIUTEILHOCTH /151 00JIBIINX HA00POB JaHHBIX. DTa
OMINUS, €CJIM OHA BBIOpaHa, UCMOJIE3YEeT BHIOOPKH CTEP>KHEBBIX HAOOPOB JJIs1 YyCKOPEHU S BHIYUCIICHUS B CIIyYae
y4acTHs B HeM OOJIbIINX HAOOPOB AAHHBIX.

Cnenku moaeneun pasaenutenbHon Knactepusauum Netezza

CJenok MoJIeJd pa3Ae/IMTEIbHON KJIaCTepU3alluy MPe0CTaBIIIeT BO3MOKHOCTD 3aTaHMS ONIUH JIs1 CKOPHUHTA
MO/IEJIH.

HpH 3aIyCKE IMOTOKA, COACPKAIIETO CIIENOK MOJCIIN pasnenHTeanoﬁ Kj1acTepusanuu, Ha 3TOT y3€J1 IIO63.BJ'I$ICTC$[
JBa HOBBIX MTOJIA, UMEHA KOTOPBIX NOJIYYAOTCA U3 UMECHN HA3HAYCHU .

Tabnuua 22. lNonsa ckopuHra Moaenu And pasaenuTenbHo Kiactepusaumm.

HNmsa nob6asiieHHOro noJist 3nauenue

$DC-uma_nasnauenus Unentudukarop nojakiacrepa, KOTOpOMY Ha3HAUeHA TEKyIIAst
3aIHCh.

$DCD-umsa_nasnauenus PaccrosHue oT neHTpa nojkiactepa AJs TEKYIIEH 3anucu.

I[OHOJ'IHI/ITCJ'H)HI)IC IMOJIA MOXHO NPOCMOTPETDH, HPUCOCANHUB K CJICTIKY MOJCJIN Y3€JI Ta6m/ma 1 3alyCTUB €TO0.

Cnenok pasgenutenbHon Knactepusauumn Netezza - BknagKa MNapameTpbl
Ha Bxutagke [TapameTpbl MOXHO 331aTh ONIUH JJI1 CKOPUHTA MOJICJIA.

BKJII0YATH BXO/IHBIE NOJIS. DTa OIS, €CJIM OHA BhIOpaHa, epeaacT BeCh UCXOIHBINA HUCXOSIIUN MOTOK BXOIHBIX
Hoﬂeﬁ, ,ElO6aBJ1ﬂﬂ K Ka)K)lOﬁ CTPOKE JaHHBIX JONOJIHUTEJIbHBIC I10JId MOACIIMPOBAHUS. Ecm BBIKJIFOYUTD 3TOT
HepeKJIroYaTe b, OYIYT HepeIaBaThCs TOJIbKO moJie [D 3ammcy u JOmoIHUTEIbHBIC TOJISI MOICTIMPOBAHUS, W3-32
4ero noTok Oyaer oOpadaThiBaThCs OBICTPEE.
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Mepa paccrostHusi. MeTo1, NCIIOJIb3YEMBIH JIJIS1 U3MEPEHNUST PACCTOSHUS MEX/ly TOUKAMHU TAHHBIX; YeM OOJIbIIIe

paccTosiHUS, TeM OoJIblie pa3amyus. Onun:

* EBkmaoBo. (1o ymosganuto) PaccTosiane Mexy IByMsl TOUKaMU BBIYUCIISIETCS Iy TEM MX COSAMHEHUS 110
MPSIMOM.

* ManxerTeHckas. PaccTosiHue Mexay AByMsI TOUKAMU BBIUUCIIAETCS KaK CyMMa aOCOJIIOTHBIX Pa3HOCTEH Mex 1y
HX KOOPAMHATAMU.

* Kan6eppa. Anasornysa MaHXETTEHCKON Mepe pacCTOsIHUS, HO O0Jjiee YyBCTBUTEIbHA K TOUYKAM JIAHHBIX,
HAXOJIAIIUMCS OJIMKE K HCTOYHUKY.

* MakcumyM. PaccTostare Mexxay ABYMSI TOUYKAMHE BBIYUCIISIETCS KaK HANOOJIbINee U3 Pa3IMIAi 10 JTF000H U3 uX
KOOpPAMHAT.

IIpnMeHeHHbIIi ypoBeHb HepapxXuH. Y pOBEHb HepapXuu, KOTOPBIN HY>KHO IPUMEHUTD K JTAHHBIM.

Cnenku monenen PCA Netezza

Crenok moaem PCA mpe1ocTaBiIseT BO3MOXKHOCTD 3aJJaHUsI OTIIMIA JIJTS CKOPUHTA MOJIEIIH.

[Tpwm 3amycke moToka, comepxkariero cienok moaem PCA, Ha 3TOT y3eJ IO YMOJTIaHAIO T00ABIIIETCS OJTHO HOBOE
oJjie, UMsI KOTOPOTO MOJIyYaeTcsl 13 MMEHU Ha3HAUEHHUSI.

Tabnuua 23. NMone ckopuHra moaenv ana PCA.

HVimst 100aBJIeHHOr O MOJIst 3uavuenne

SF-umsa_nasnauenus IIpeacka3aHHOe 3HAYEHUE AJIs1 TEKYIIEH 3alKUCH.

Eciu BbI BeIOMpaeTe O0JIbIliee eTUHUIIBI 3HAUCHUE B 10JIe UHC/I0 MIABHBIX KOMIIOHEHTOB ... HA y3JI€ MOJICJIMPOBAHUS
WJIA B CJICTIKE MOJIEJTH U 3aIyCKAeTe MOTOK, Ha y3Jie JOOABIIAETCS HOBOE MOJIE [Tl KaXK/I0r0 KOMIIOHEHTa. B aToM
ciIyyae UMeHa ToJieil 1onojHsoTes cyddukcamu -n, re n - 3T0 HOMep KOMIIOHeHTa. Hanpumep, eciim Mo/ieb
HA3BIBAETCS pCa U COJCPKUT TPH KOMIIOHEHTA, HOBBIE MOJIst OyayT Ha3biBaThes $F-pea-1, $F-pca-2 n $F-pca-3.

}IOHOHHI/ITCHLHLIC IIOJIA MOXHO NPOCMOTPETH, NPUCOCANHUB K CJICTIKY MOJCJIN Y3€JI Ta6ﬂ1/111a 1 34ITyCTUB €I 0.

Cnenok PCA Netezza - Bknagka NapameTpbl
Ha BKJIa K€ HapaMeprI MOXHO 3a4aThb OIIIUU OJIs CKOPUHI'da MOICIIN.

YucJ10 r1aBHBIX KOMIIOHEHTOB, HCIO.Ib3YeMBIX B mpoekini. KoJTMYecTBO IJIaBHBIX KOMIIOHEHTOB, /10 KOTOPBIX BbI
XOTUTE YMEHBIIINTH HAOOP TaHHBIX. DTO 3HAUYCHHE JOJDKHO HE MPEBOCXOAUTH YNCIIA aTPUOYTOB (BXOIHBIX TMOJIEH).

BKJIIOUATH BXO/IHBIE MOJISA. DTa OIIHUS, €CJIM OHA BhIOpaHa, nepeaacT BeCh UCXOHBINA HUCXOISIINN MTOTOK BXOTHBIX
Honeﬁ, ,ZlO6aBJ'Iﬂﬂ K Ka)K,HOf/i CTPOKE JaHHBIX JONOJIHUTEJIbHBIC ITOJId MOJACIIMPOBAHUS. Ecim BBIKJIFOYUTD 3TOT
HepeKIIroYaTe b, OYIYT HepeIaBaThCs TOJIbKO moJie D 3amnmcu u JOmOIHUTE IbHBIC OIS MOICIIMPOBAHUS, U3-3a
4ero noTok Oyaetr oOpadaThiBaThCsl OBICTPEE.

Cnenkun moanenen aepeBbeB perpeccun Netezza

Criennox Mozesu JACpeBa PErpeCCuu Npe€aoCTaBIACT BOSMOXKHOCTD 3a1aHUA ONIUM AJIs CKOpHUHTA MOJCIIN.

[pu 3amycke MOTOKA, COMEPKAIIETO CIEMOK MOJIEIN IePeBa PErPECCHH, HA ATOT Y3€JI 10 YMOJYAHUIO T00ABIISETCS
OJIHO HOBOE IMOJIE, UMsI KOTOPOTO MOJIyYaeTCs U3 UMEHU Ha3HAYEHHUSL.

Tabnuua 24. MNone ckopuHra MoAeny Ans AepeBa Perpeccum.

Vimsi 100aBJIEHHOTO HOJIst 3navenne

$T-umsa_nasnauenus IpeackasaHHOE 3HAYCHHUE [IJIsI TEKYILECH 3aIIHCH.
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Eciu BbI BoIOMpaeTe Ominio BoIMHCIHTH ONEHOYHYIO TUCIIEPCHIO HA y3JIe MOJICJIMPOBAHUS UJTH B CJICTIKE MOJICIIN U
3amyckaeTe MOTOK, TOOABIISIETCS CIIEYIOIIIee MoJIe.

Tabnuua 25. lNone ckopuHra MoAenu A8 AepeBa Perpeccuu - A0rnoTHUTENbHO.

HVims 100aBJIeHHOr 0 MOJIst 3uavuenne

$IV-umsa_naznauenus OneHeHHbIe TUCIIEPCUU NTPEICKA3aHHOTO 3HAUCHUS.

Z[OHOJ'IHI/ITCJ'ILHLIG II0JISI MOXXHO ITPOCMOTPETH, IPUCOCAMHUB K CJICTIKY MOJCJIN Y3€J1 Ta6m/1na 1 3aIyCTUB €T 0.

Cnenok aepesa perpeccun Netezza - Bknagka Moaenb
Ha Bkiagxe Mojesib BBIBOJIUTCS] BAXXHOCTH MPEUKTOPA ISl MOJEJIN JiepeBa perpeccuu B rpadguueckom popmare.
JlMHa 10J10Ckl OTpakaeT BaXKHOCTb IPEAUKTOPA.

IMpmmeuanne: Korma Ber padotacete ¢ IBM Netezza Analytics Bepcun 2.x wim 60Jiee paHHHX BepCHI, COACPKAMOE
MOJIEJIH JepeBa PErPECCHU BBIBOIUTCS TOJIBKO B TEKCTOBOM (hopMarte.

71 9THX BepcHil BEIBOAUTCS CIICAYIOIIAS HHPOPMAITHS:

e Kaxnas cTpoka TeKCTa COOTBETCTBYET Y3JIy UJIM KOHEUHOMY Y3JIy.
e OtcTyn oTpaxaeT YpOBEHb JepeBa.

e J171s1 y3J1a BEIBOAMUTCS YCIIOBHE PACIICIIIICHUS.

° IL]'IS[ KOHCYHOTI'O y3Jia BBIBOAUTCS METKA HA3HAYCHHOI'O KJIacca.

CnenoK aepeBa perpeccuu Netezza - Bknagxa lNapameTpbl
Ha BKJIaJIKE€ HapaMeTpLI MOXHO 3a4aThb OIIIUU OJIsI CKOPUHI'd MOICIIN.

BkrounTs BXo/qHbIe NOJIsI. DTa OMINS, €CIM OHA BBIOpaHa, IepefaeT BeCh MCXO/IHBIN HUCXOISIINN TOTOK BXOAHBIX
Hoﬂeﬁ, ,Z[O6aBJ'I$[$[ K Ka)K,HOﬁ CTPOKE JaHHBIX JONOJIHUTEJIbHBIC ITOJII MOJACIIMPOBAHUS. Ecim BBIKJIFOYUTE 3TOT
NEPEKIIOYAaTCIIb, 6yﬂyT nepeaaBaTbCs TOJBKO MOJIC ID 3anucu u JOMOJIHUTEJIbHBIC ITOJI MOJCJIMPOBAHUS, U3-3a
4ero NOTOK OyJeT oOpabaThIBaThCs ObICTpEE.

Paccunratp OLICHKY /TUCIICPCHH. 0603Ha‘IaCT, JOJDKHBI JIX OBbITh BKJIFOYEHEI B BBIXOJHBIC NAHHBIC JUCIICPCUN
Ha3HAYCHHBIX KJIaCCOB.

Cnenok aepesa perpeccun Netezza - Bknagka lNpocmoTp
Ha Bxuiajixe ITpocMoTp nokasaHo npeicTaBJieHHE IepeBa I MOJEIIH epeBa B TOM e Buje, kak ato SPSS Modeler
JleJIaeT JIJIs1 MOJIEJIU JIepeBa Perpeccui.

IMpnmeuanne: Ecim momess moctpoena npu momornm IBM Netezza Analytics Bepcun 2.x mim OoJiee paHHeid,
Bkianka [Tpocmotp mycra.

Cnenku moaenen nuHenHou perpeccumn Netezza

CI1enok MoJien JIMHEHHON Perpeccuy MpeIoCcTaBIIsIeT BO3MOKHOCTD 3aJaHNS OIIIHAN 151 CKOPHHTA MOIEIIH.

le/l 3aIlyCKe IMOTOKA, COACPKAIIETO CIICNOK MOJCIIN JIMHEHHOU perpeccuu, Ha y3eJ1 J100aBJISICTCS OJTHO HOBOE IoJie,
UM KOTOPOTO MOJIY1a€TCs U3 UMCHU HA3HAYCHU .

Tabnuuya 26. lNone ckopuHra A8 IMHENHO perpeccu.

Hmsi 100aBJ/IeHHOT 0 MOJIs1 3Havuenne

S$LR-uma_nasnauenus Ipencka3annoe 3HAYEHHE 1JIs TEKYIIEH 3aIicy.

CnenoK nuHenHon perpeccun Netezza - Bknaaka MapameTtpbl
Ha BKJIa K€ HapaMeprI MOXHO 3aJaTh oMU JJII CKOPUHTAa MOJICIIN.
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BruiounTh BX0AHbIE OIS, DTa ONLMS, €CJIM OHA BHIOpaHa, epeaeT BeCh UCXOAHBII HUCXOSAIIMI TOTOK BXOAHBIX
HOHCP‘I, Z[O6aBJ'I$I$[ K Ka)KI[Oﬁ CTPOKE NJaHHBIX JOMOJIHUTECJIbHBIC ITOJI MOJACIIMPOBAHUS. Eciu BBIKJIIOUUTE 3TOT
HepeKrouaTesb, OyayT HepeaaBaThes TOJIbKO noJie 1D 3amucu u 1onoJIHUTeIbHbIE T0JI1 MOAEIUPOBAHUS, U3-32
4ero NoTOoK OyJeT oOpabaThIBaThCs OBICTpEE.

Cnenok moaenu BpemeHHbIX paaoB Netezza

Crnernox MOJCJIM MPEAOCTABIIACT JOCTYII K BBIXOAHBIM JAHHBIM OIICpallii MOJCJIIMPOBAHUA BPECMCHHOI'O pAdA.
BbIXO,Z[HLIC JAaHHBIC COCTOAT U3 CIACAYROIIUX MOJIEH.

Tabnuua 27. BeixoaHeie nons MoAeM BPEMeHHbIX PAA0B

IMone Onncanue

TSID Wnentuduxatop BpeMEHHOTO Psijia; COAECPKUMOE TOJIsI, 3aaaHHoro st [D
BPEMEHHBIX psiIoB Ha Bkjaake [Tosst y3s1a MoesnmpoBanusi. JIOMOJTHUTEIbHYIO

MH(pOpMaNNo CMOTPUTE B pas3ieiie |“OHL1HH oJIel BpeMEHHBIX psimoB Netezza” Ha|
ﬁ

TIME Ilepuon BpemMeHU B TEKYILIEM BPEMEHHOM DSIAY.

HISTORY 3HaYeHHS XPOHOJIOTHYECKUX JAHHBIX (aHHBIE, NCIOJIb3YeMble IS MPEACKA3aAHM).
DT0 HoJie BKJIIOYaeTCs TOJIbKO B TOM CJIy4ae, eCJId BbIOpaHa onuus BraounTs
XPOHOJIOTHYECKHe 3HAYEeHHsI B BLIXO/IHbIE JaHHbIe HA BKJIajke [TapamMeTpsl cienka
MO/IEJIH.

STS-INTERPOLATED WHTeprnompoBaHHble 3HAUYCHUS, II€ OHU HCIOJIb3YIOTCS. DTO MOJIE BKJIFOYAETCS
TOJILKO B TOM CJIy4ae, ecJId BhIOpaHa onuusi BK/IIOUATbL HHTepHO/IHPOBAHHbIE
3HA4YeHHs B BLIXO/IHbIE JaHHbIe Ha BKJIaAKe [lapameTpsl cenka Mojaem.
WuTepnomnsiuus - 3To ojHa u3 onnuii Ha Bkaaaxke ONIUK TOCTPOSHUS y371a
MOJEIMPOBAHHUS.

$TS-FORECAST 3HaueHMsI IPOTHO3a JIJI BPEMEHHOTO psijia.

I[J'ISI IIPOCMOTPA BBIXOJHBIX TaHHBIX MOJCJIM NPUCOCANHUTE y3€JT Ta6ﬂnua (C BKJIaKU BBIXO}IHLIC JAHHBIC MMaJIATPbL
y3J1a) K CJIETKY MOJIEJIN U 3amycTuTe y3esa Tabimna.

Cnenok BpemeHHoro paaa Netezza - Bknagka NMNapameTpbl
Ha BKJIa K€ HapaMeprI MOJXHO 3a4aThb OIIIUM JJIsA HaCTpOfIKI/I BBIXOJHBIX JaAHHBIX MOACIIN.

Nmsa mopemm. ms MOICJIM, KaK OHO 3aJaHO Ha BKJIAJKE Onuun Moaesu y3J1a MOACIIMPOBAHUS.

}Ipyme OIINUHU COBIAAAKOT C OIIIUAMU HA BKJIAJIKC OHI_[I/II/I MOACJIUPOBAHUA y3J1a MOACJIUPOBAHUA.

CnenoK 06o6LweHHon nuHenHon moaenu Netezza

Crernox MOOCJIM MPEAOCTABIIACT JOCTYII K BBIXOAHBIM JaHHBIM OII€Cpalvii MOJCJIUPOBAHUS.

HpI/I 3aIlyCKe IOTOKA, COACPKAIIECTO CJICIIOK MOJEJIN O606LL[€HHOFO JIMHEHHOT O MOJCJIMPOBAHUSA, HA Y3CII
,Z[O63B.H$[6TC$[ OTHO HOBOC IIOJIC, UM KOTOPOI'O MMOJIYIaCTCs N3 UMCHU HA3HAYCHUA.

Tabmuua 28. [None ckopuHra A1 06006LLUEHHO IMHEAHOM MOoJenN.

Vims 100aBJIeHHOr 0 MOJIst 3navenne

SGLM-ums_naznauenus ITpenckazannoe 3HaYeHUE AJI51 TEKYIIEH 3anucu.

Ha BKJIaAJIKC Moaem) BBIBOJATCS PA3JIMYHBIC CTATUCTUYCCKUC JAHHBIC, OTHOCAIINUECA K MOJICJIN.

BBIXOL[HLIC JaHHBIC COCTOAT U3 CIACAYFOIIUX MOJIEH.
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Tabnuua 29. BbixoaHble nong u3 0600LLEHHON TMHEHHON Moaesu.

ITone BoIBOAA Onncanne

ITapametp ITapamMeTpsl (TO €CTh NPEIUKTOPHbIE IEPEMEHHBIE), HCIIOJIb3yEeMble MOEIIbIO. DTO YUCIOBBIC
MJTM HOMHUHAJIbHBIE CTOJIOIBI, & TAKKE CBOOOTHBIN WieH (MOCTOSIHHBIN YJIEH B MOJCTH
perpeccun).

bera Koadduument xoppessuuu (TO €CTh JMHEHHBIH KOMIOHEHT MO/IEIIN).

Cpe,HHCKBaI[paTI/I‘IHaH omuoka CpeZ[HCKBaZ[paTI/I‘IHOC OTKJIOHCHUEC IJIA OeTa.

Kpurepuit CTaTUCTUYECKUI KPUTEPHil, UCTIOJIBL3YEMBIii [IJIs1 OLIEHKH JOMYCTUMOCTH IapaMeTpa.

p-3Ha4Y€HUE BepOS{THOCTb OIINOKH B IIPEAIIOJIOKEHUN, YTO NapaMeTp 3HAYMMBIA.

CBo/IKa 0CTATKOB

Tun ocratka Tun ocraTka npelcka3anus, 11 KOTOPOTO MOKa3aHbI CBOHbIC 3HAYCHHUS.
RSS 3HavYeHre OCTaTKA.

CT.CB. YucIo cTeneHei CBOOOIbI OCTATKA.

p-3HaUeHUe BeposTHOCTD OommbOkH. BoJbIoe 3HaUYeHNE O3HAYAET TUIOXYFO MOATOHKY MOJIEITH; MaJjeHbKOe

3HAYEHUE - XOPOIUIYIO MOAT OHKY.

Cnenok o6o06weHHol nuHeiHo moaenu Netezza - Bknagka MapameTpbl
Ha BKJIa K€ HapaMeTpLI MOXHO HACTPOUTH BBIXOAHBIC JaAHHBIC MOICIIN.

DT0 Ta Xke onuus, KOTopas MoKa3aHa JAJIs ONIMIA CKOPUHTA Ha y3JIe MOACIMPOBAHUS. JIONOJHUTEIbHYIO
uH(pOpMAIIIO CMOTPHUTE B pa3eie |“Onu1/11/1 00600111eHHOM JTHEetHON Moaesm Netezza - Oy CKOpUHTa” Ha CTP. 90|.

Cnenok mogenu TwoStep Netezza

ITpu 3amycke noToka, coaepxauiero ciaenok Moaesu TwoStep, 3TOT y3es 100aBiIseT ABa HOBBIX MOJIS, COAEPKAIINX
THPOPMAIIIO O MPIHAIISKHOCTH K KJIACTEPY U PACCTOSHUH OT HA3HAYEHHOTO IIEHTpa KjacTepa sl JaHHOM
3anucu. Hosoe noJie ¢ umenem $TS-Twostep npeanasHaueHo IS IPUHAJIEKHOCTU K KJIACTEPY, & HOBOE IOJIE C
umeneM $TSP-Twostep - /1151 pacCTOSIHHSI OT LEHTPA KJIacTepa.

Cnenok TwoStep Netezza - Bknagka Moaenb

BKJ'Ia,Z[Ka MOlIeJIl) COACPKUT PA3JIUIHBIC rpa(bnqecxne OpeACTAaBJICHUS, HA KOTOPBIX NIPUBOAUTCS CBOAHAA
CTAaTUCTHUKA U paCIPCACIICHUA IJId noJieii B KJIacTepax. MoxHO OKCOOPTUPOBATH JaHHBIC U3 MOACIIN UJIN XKE
OKCIIOPTUPOBATH NPCACTABJICHUC KAK I/I306pa)KGHI/IC.
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FmaBa 7. MoaenuposaHue 6a3 gaHHbIX ¢ ucnonb3osaHnem IBM
DB2 for z/0OS

IBM SPSS Modeler n IBM DB2 for z/OS

SPSS Modeler noanepxusaet unterpanuto DB2 for z/OS, 4yTo naeT BO3MOXXHOCTb 3aIyCKaTh paclIMpeHHbIE
¢byHaknuy anauTuky Ha cepBepax DB2 for z/OS. Byl MoxkeTe 00paTHTHCS K 3TUM BO3MOXKHOCTSIM 4epe3
rpaduyecknii mosp3oBaTesbckuil nHTEpdeiic SPSS Modeler n opueHTHPOBAHHYIO HA pabOYMil TOTOK CPey
pa3paboTku. TakuM 00pa3oM BBl MOXKETE 3aIyCKaTh aJTOPUTMBI HCCIICAOBAHMS TAHHBIX HEIIOCPEACTBEHHO B CPEIe
DB2 for z/OS ¢ nucnons3oBanneM Boeirox IBM DB2 Analytics Accelerator.

SPSS Modeler noaiepkuBaeT MHTErPAIMIO CO YKa3aHHBIME HIDKe ajroputMamu uz DB2 for z/OS.
* JlepeBbs pelieHuit

e K-cpeanux

* Hausnslii baitec

* JlepeBo perpeccunt

* TwoStep

TpebosaHua ana uHterpauuu c IBM DB2 for z/OS

YUToOBI BRIIOJHSATE MOJICJIMPOBAHUE B Oa3e JaHHBIX ¢ ucrnoib3opanreM DB2 for z/OS u IBM DB2 Analytics
Accelerator for z/OS, He0OX0UMBI TIPUBEICHHBIC HIDKE YCIO0BUSA. UTOOBI 00eCeYnTh COOJIFOICHIE ITUX YCIIOBUA,
BaM, BO3MOJXHO, IOTPOYETCS MPOKOHCYJIbTUPOBATHCS ¢ a[IMUHICTPATOPOM BaIlux 0a3 JTaHHBIX.

* IBM SPSS Modeler, padboTtaromuii B JIokaJbHOM PexXUMe WU ¢ ycTaHOBKO# cepBepa SPSS Modeler B Windows
nim UNIX

* DB2 for z/OS Bepcun 10 um Hosee ¢ DB2 Analytics Accelerator for z/OS Bepcuu 5

e IBM SPSS Data Access Pack V7.1

* Ha cepsepe, rie padboraetr SPSS Modeler Server, 1o/mkHa OBITH YCTAHOBJICHA OJTHA U3 CJICAYIOIIUX CUCTEM:
— Hpaiisep IBM DB2 Data Server s ODBC u CLI

— JIro6as Bepcust DB2 for Linux, UNIX u Windows ¢ uctounnkom gaaasix ODBC, ckOHGUTYprUpOBaHHBIM 15T
DB2 for z/OS

* Jlunensus qyist DB2 Connect for System z
* ['enepupoBanue un ontumusanus SQL, Bkimroyenusie B SPSS Modeler
* Apantep ckopunra IBM SPSS Modeler nist zEnterprise V17.0

BxnroueHune nHterpauum ¢ IBM DB2 Analytics Accelerator for z/0S

Brunrouenue unterpanuun ¢ DB2 Analytics Accelerator for z/OS cocTOUT U3 CJICAYIOIUX IIATOB:
* Koudpurypuposanne DB2 for z/OS nu DB2 Analytics Accelerator for z/OS

* Coznanue ucrounnka ODBC

* Bxumrouenne unterpanuu IBM DB2 for z/OS B IBM SPSS Modeler

* BxJrouenue renepupoBanus u ontumusanuu SQL B SPSS Modeler

* Brurouenue amantepa ckopunra cepsepa IBM SPSS Modeler niist DB2 for z/OS 17
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KoHdurypuposaHue IBM DB2 for z/OS n IBM Analytics Accelerator for
z/0S

Kaxk ckondurypuposats DB2 for z/OS u Analytics Accelerator for z/OS, onmcano Ha ciemayroieM caiite:

|DB2 Analytics Accelerator for z/OSl

Co3naHue nctouyHmnka gaHHobix ODBC ana IBM DB2 for z/OS u IBM DB2
Analytics Accelerator

Wudopmanmro o ToM, Kak BKIFOUATH coenuHenue Mexay DB2 for z/OS u IBM DB2 Analytics Accelerator, cMoTpuTe
Ha CJIEYIOIIHX caiTax:

e s Bepcun 4: [DB2 Analytics Accelerator for z/OS 4.1.0
» s Bepcuu 3: [DB2 Analytics Accelerator for z/OS 3.1.0

* |BxJroueHHe YCKOPEHHs 3anpocoB pu ucnosb3oBannn IBM DB2 Analytics Accelerator qiis mporpamm ODBC I/I|
UDBC 6e3 u3MeHeRUst 5THX IPOrpamM|

* [Oumo6ka SQL ot gpasepa ODBC npu Bbinossenun 3anpoca 8 DB2 Analytics Accelerator for z/OS

BxkntoueHue nHterpauum IBM DB2 for z/OS B IBM SPSS Modeler

Yto06s! BKFOUNTHL nHTErparnio DB2 for DB2 B SPSS Modeler, BbIOJTHUTE CIIEAYIONTHIE TEHCTBUS:

1. Ortkpoiite daitn user.prefs B cieayromeM katajore B cucreMax Windows:

c:\Users\saw_id nonb3osatens\AppData\Roaming\IBM\SPSS\Modeler\17\Defaults\, rue
eaui_id_rnoavsoeareas - Baur ID noan30BaTes.

Ecim aToT (haiin He cylecTBYyeT, ero Ha10 CO3/AaTh.

2. Jlo6GaBbTe CIIEYIOIIYIO CTPOKY:
EnabTeIDAA=true.

3. Bxkaragore config SPSS Modeler otkpoiite ¢aiia odbc-db2-accelerator-names.cfg.
Ecnm 3TOT (hailyt He CyIIecTBYeT, €ro HaJo CO3/aTh.

4. J1o0OaBbTe B HETO BCEe UCTOYHMKHU JAHHBIX M UMEHA BCEX YCKOPHUTEJICH, HAIpUMep:

WMA_MCTOYHWUKA_AAHHBIX1, WMs_yckopuTensl
UMSI_MCTOUYHMUKA_aHHHIX2, UMS_yCcKopuTens2

5. B rmaBHOM Menro SPSS Modeler Beioepute MncTpymentsbl > Onmun > BenoMorareibHbie POrpaMMbl.

6. Ileaxaute mo Bxiagke IBM DB2 for z/OS.

7. Bpibepute Briaounts nuTerpanuio c uccijenaosanuem gaunsix B IBM DB2 for z/OS u naxxmute kHonky OK.
Nudopmanusi, cBI3aHHAS C TAHHON:

|“C03I[aHI/Ie uctounrka nanaeix ODBC miis IBM DB2 for z/OS u IBM DB2 Analytics Accelerator”|

BrnroueHne nogaepHKu reHepMpoBaHuAa U ontuMmmnaaummn SQL

Ecmm BeI cobupaeTech paboTaTh ¢ OUeHb OOJIBITMMU HAOOpaMU JTaHHBIX, U3 COOOPaAXKEHUI TPOU3BOIUTEIILHOCTH
HAJI0 pa3pemuTh oniuu renepupoBanus SQL n ontummzanuu B IBM SPSS Modeler.

Uro0bsl ckonpurypuposats SPSS Modeler, BbinosiHuTE Ciletyroline qeHCTBHS:
1. U3 mento IBM SPSS Modeler Beioepute MucTpyMenTsl > CBolicTBa noToka > Onuun
2. Ha nanesu HaBUranyy IEJIKHATE O onuny ONTHMH3ANMS.

3. TloarBepaute BKiIroueHue onuuul enepupoBatbh SQL. DTOT mapameTp TpedyeTcs 1 padoThl (GYHKIHHA
MoeJMpoBanus 6a3 TaHHBIX.

4. Boioepute Ontumn3upoBaTh nocrpoenne SQL n OnTuMu3HpoBaTh JAPyroe BoiojiHeHHe (He TpeOyeTcs: CTporo, HO
HACTOSTEILHO PEKOMEH/YETCsl JIJIs1 ONITUMAJIbHON TPOU3BOAUTEILHOCTH).
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NMocTpoeHne moaenen ¢ ucnonb3osaHuem IBM DB2 for z/0S

V kaxa0ro u3 NoAAepKUBAEMBIX aJITOPUTMOB €CTh COOTBETCTBYIOIIWIA y3€J7T MOJIETTMPOBAHUS. Y 3JIbI
moaeupoBanust DB2 for z/OS moctymnHbl Ha Bkjagke MoaerpoBanue 6a3bl JaHHBIX HA MAJUTPE Y3JI0B.

Janubie

B 3aBHCHMOCTH OT y3J1a MOJCJIMPOBAHMS €CTh PsIJT THIIOB JAHHBIX, KOTOPbIE MOTYT COJIEPXKAThCS B IMOJIIX B
ncToYHMKe MaHHbIX. B SPSS Modeler Tumbl JaHHBIX Ha3bIBarOTCS THHAMH H3Mepennii. Ha Bxiaake [Tosrs y3ima
MOJICJIMPOBAHMS IOMYCTUMBIE THITBI H3MEPEHUIA [T BXOAHBIX MTOJIEH 1 TOoJIeli Ha3HAUYEHUS TOKa3bIBAIOTCS
3HAYKaAMU.

ITosie HazHavenus1. [ToJie Ha3HAUEHNUS - 9TO MOJIE, 3HAYEHIE KOTOPOTO BBI MBITA€TECh ITPECcKa3aTh. B Tex ciayuasx,
r7ie MOXHO 3a7aTh OJIe HA3HAYCHUS], B KAUeCTBE TAKOTO MOJII MOXET ObITh BEIOPAHO TOJILKO OJHO U3 MOJIeH
JIAHHBIX UCTOYHUKA.

ITone ID 3amucu. 3aaeT 10JIe, UCMIOJIL3YEMOE IS OJTHO3HAYHOM UACHTU(DUKAIINN KaXKI0T0 HAOJIFOICHHSI.
Hanpumep, nm moxeT ObITh ToJte ID, Takoe kax ID moxymarteas. Ecn B TaHHBIX HCTOYHUKA HET MOJIs [D, BEI
MOJETE CO3JIaTh TAKOE MPH MOMOIIHN y3J1a BBIYUCIICHHI, BBITIOJIHAB TPUBEICHHYIO HIDKE TTOCIIE0BATEILHOCTD
JEUCTBUH.

Bri6epuTe y3e1 HCTOYHMKA.

Ha Bxytaaxe Onnuu moJist Ha NaJUTPe Y3JI0B ABAXK/bI MIEJTKHUTE O y3JIy BHIYUCIICHUIA.
OTKpoOIiTE y3eJI BBIYACIICHUN JBORHBIM IIEJTYKOM IO 3HAYKY Ha XOJICTE.

B nosie Beruncasiemoe noJie BBeuTe, Harpumep, 1D.

B nose ®opmyaa Beegute @INDEX 1 Haskmute kHonky OK.

A S o

CoeuHKUTE y3€JI BBIYUCIIEHUHN C OCTAIbHBIM TOTOKOM.
O0paboTka MyCThIX 3HAUYECHUIT

Ecyn BXO/THBIE JJAHHBIE CO/IEPIKAT IyCThIE 3HAYECHMSI, HCIOJIb30BaHIE HEKOTOPBIX y3s10B DB2 for z/OS moxer
IPUBOIUTH K COOOIIEHUSIM 00 olnOKax WM A0JITOMY BBINOJHEHUIO NOTOKOB. [ToaToMy 3amnucu, conepxaliue
IyCThIe 3HAYEHUS, pEKOMEH1yeTcsl yAauTh. Vcnomb3yiiTe cienyromuil MeTo.

1. TIpucoenunuTe K y3JIy ICTOYHUKA Y3€JI BBIOODA.
2. 3apaiite nis onmuu PesknM y3i1a BeIOOpa 3HaYeHne OTOpachiBanue.

3. BBGI[I/ITC CJICAYIOIICE B IOJIC YcioBue:
@NULL (more_I) [or @NULL(more_2)[... or @NULL(more_N]11)
BxorounTe B ycjioBre Bce BXOAHBIE MOJIS.

4. CoenuHUTE y3eJ BEIOOPA C OCTAIILHBIM IIOTOKOM.
Beixomnast nHGOpMAIST MOACITH

Bo3MOXHO, 4TO OT 3amycka K 3aIlyCcKy pe3yJibTaThl IOTOKA, COAEepKaIIero y3ei Mmoaesmposanust DB2 for z/OS,
6y,[lyT CJICTKa pas3jimvaTbCs. HpI/I"II/IHa B HCTIOCTOSAHCTBE NMOPAAKA, B KOTOPOM Y3€JI CUYATHIBACT JAHHBIC UICTOYHUKA,
KOT'/Ia Mepej] MOCTPOCHUEM MOJISJIN JaHHbBIC CUUTHIBAIOTCSI BO BPEMEHHBIC Ta0JUIbl. Bripouem, pasimyus,
MOPOXKACHHBIE 3TUM IPPEKTOM, MPEHEOPEKUMO MaJIbl.

OO61mme KOMMEHTapuu

* B SPSS Collaboration and Deployment Services HeBO3MOXHO c0O3/1aTh KOH(OUTypAIIUN OLCHUBAHUS C
HCIOJIb30BaHUEM IIOTOKOB, COJIEPXKAIIMX Y3JIbI MOAeIMpoBanus 6a3bl qanHbIXx DB2 for z/OS.

e Jlis mopereit, co3nannbix y3siamu DB2 for z/OS, HeBo3morxkeH akcnopT uim umnopt PMML.
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Moaenu IBM DB2 for z/OS - Onuuv nonen

Ha Bxnanke IToss ykassiBaeTcs, OyayT M HCIIOJIb30BATHCS 3HAUCHUS POJIEH MOJIeH, y)Ke OIpe/iesIeHHbIe Ha
PACIIOJIOKEHHBIX BBILIC y3JIaX, NJIM HA3HAYCHUEC noJiei 6y,£LCT BBITIOJIHEHO BPYYHYIO.

Hcnoan30BaTh 3apanee 3aIaHHBIE POJA. DTa OMIMS IPUMEHSIET IIapaMeTPhI poJieli (Ha3HAYCHUH, IPEAUKTOPOB U TaK
Jiajiee) ¢ BOCXOIAIIEro y3ja Tun (nim BKJIaJAKu THITBI BOCXOISIIETO y3J1a UCTOYHUKA).

HacTpouts Ha3Ha4eHus: noJeii. BeiOepute 3Ty OO IpH JKeJTaHUN 3a1aTh Ha3HAYCHUS, IPEIUKTOPHI U IPYTHE POJIH
BPYYHYIO Ha 3TOM JKpaHe.

Ioas. Vcnonp3yiiTe KHOIKY CO CTPEJIKAMU TSI HA3HAUCHUS BPYYHYIO 3JIEMEHTOB M3 3TOT'O CIHCKA TOJIIM
Pa3JIMYHBIX POJIeHl cipaBa Ha 9KpaHe. 3HAYKM 0003HAYAIOT JOMYCTUMBIE YPOBHU U3MEPEHUS 11 KAXKIOTO MOJIs
poun.

Haxwmute kHOTIKY Bee, 4T0OBI BRIOpATh Bee MOJIS B CIHCKE, UM HAXMUTE KHOIKY OTACJIEHOTO YPOBHS H3MEPEHUIA,
9TOOBI BBIOPATH BCE MOJISI C 3TUM YPOBHEM.

Iless. BeiOepute 01O moJIe B KauecTBE HA3HAUCHUS JJIs pecka3annst. Ha 3ToM 3KkpaHe MOXHO TakXke MOCMOTPETh
nHGOopManmro 00 0000IIEHHBIX THHEHHBIX MOJIEIISIX B TOJIe Y YeOHHKH.

ID 3amucu. [Toste, 3Ha4eHNE B KOTOPOM OYyJIET MCIOJIb30BATHCS KaK HICHTU()DUKATOP YHUKAJILHON 3aIKCH.

HPEIII/IKTOPBI(BXO,HH])IC IIO.]IH). BI)I6CpI/ITe OJIHO MJIM HECKOJIbKO IOJIEH KaK BXOHBIC TOJIS JIJ1s IIpeaACKa3aHus.

Moaenu IBM DB2 for z/OS - Onuuu cepBepa
Ha Briaaxe Cepsep 3amaetcst cucteMa DB2 for z/OS, Tie OyaIeT CTpOUThCS MOJIENb.

* Vcnoab3oBaTh Bocxoasiee coequaenne. (ITo ymouanuro) Vcrnosb3yeT moapoOHOCTH O COCAMHCHNH, 3aTaHHbIC
Ha BOCXOJISIIEM y3JIe, HAIPIMED, Y3JIe ICTOYHUKA 0a3bl JaHHBIX. [Ipumeuanue: ITa onnus padoTaeT, TOJIbLKO
€CITN BCE BOCXOJIAIINE Y3JI6I MOTYT HCHOJIb30BaTh 00paTHBIN mepeHoc SQL (SQL pushback). B atom ciyuae
MePEHOC TAHHBIX U3 0a3bl JAHHBIX HE HYXeH, MOCKOJIbKY SQL MOJHOCTBIO peasin3yeT BCe BOCXOISIIUE Y3IIbI.

e IlepemecTutn JaHHbIe HA coe/uHeHne. [[epEHOCUT MaHHBIE B YKA3aHHYIO 3/1eCh 0a3y TaHHBIX. DTO JCHCTBHE
MO3BOJIAET MOJISJIMPOBAHUIO PAOOTATh, €CJTU JaHHbIC HAXOISITCS B APyroi 6a3e manubix IBM, B 6a3e TaHHBIX OT
JIPYrOro MOCTABIIMKA WJIK JTake B IIOCKOM (daiisie. Kpome Toro, qaHHbIe TEPEHOCSITCSI 0OpAaTHO B YKa3aHHYIO
371ech 0a3y TAHHBIX, €CJIM OHM OBIJIM M3BJIEUYEHBI N3-3a TOTO, YTO y3€JI He BBIOJIHIIT 00paTHBIHN nepenoc SQL.
HaxxmuTte knonky IlpaBka, 4TOOBI HAWTH U BEIOPATH COSMHEHNE.

KommenTtapuii:

Wms ucrounnka nanasix ODBC addextnBHO BeTpanBaetcs B kax /bl motok SPSS Modeler. Ecim noTox,
CO3/JIaHHBIN HA OJTHOM XOCT€, BBIIOJIHSETCS Ha IPYrOM XOCTe, UMs HCTOYHMKA JAHHBIX HA 3TUX XOCTaxX J0JDKHO
OBITh OJTHUM U TeM ke. MOXHO Takke BBIOpATh APYroif HCTOYHUK JAHHBIX HA BKJIaAke CepBep KakKI0To y3ja
UCTOYHHKA NJIM MOJACIMPOBAHNSI.

Moaenu IBM DB2 for z/OS - Onuuu mogenu

Ha BKJIQJIKC OHI_II/II/I MOJECJIN MOXKHO BBI6paTL, 3aJaBaThb JIM UMS IJIA MOACIIU, UJIU CTCHEPUPOBATH UM
ABTOMATUYCCKHU.

Nmsa MO/J€eJIH. MoxxHO CICHEpUPOBATH UM MOJCJIA aBTOMATUYCCKN HAa OCHOBE I1OJII HA3HAYCHU A UJIA T10JIs ID (J'II/I6O
THIIAa MOJCJIM B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJieil He 3az[aHo) 160 3a1aThb IIOJIb30BATCJIBCKOC UMHA.

Ecan umsa HCNOJIb3YETCH, 3AMCHUTD CYLICCTBYIOIIHUE. Ecmm BBI BKJIFOUHTE 3TOT ICPCKIIOYATCIIb, Jrobas
CymecTByromiasa MoaeJib C TEM K€ UMCHEM 6yHCT nepe3amnrucana.
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Moaenu IBM DB2 for z/OS - K-cpeaHue

V3en K-cpennue peanamsyeT aaropuTM k-CpeHIX, IPEACTABIISIOMUI METO/T KJIACTEPHOTO aHAJIN3a. DTOT y3ei
MOJHO UCTIOJIb30BATh, YTOOBI KJIACTEPU30BATH HAOOP AAHHBIX B OTAEJIbHBIC TPYIIIHI.

3T10 AJITOPUTM KJIACTEPU3AlIUM HA OCHOBAHUU paccrosmuﬁ, KOTOprfI OCHOBBIBACTCS Ha NOKA3aTCJIC PACCTOSAHUA
((byHKHI/II/I) JJI UBMEPEHUA CXOACTBA MEXAY TOYKAMU JaHHBIX. Touknu JAaHHBIX HA3HAYAKOTCS 6m/1>1<aﬁmeMy
KJIACTCPY B COOTBETCTBUU C UCIIOJIB3YEMBIM IIOKA3aTCIIEM PACCTOSAHUA.

Anroput™ paboTaet, BHIIOJIHSIS HECKOJIBKO HTEePAIMil OJJHOr0 6A30BOT0 MPOIECca, B KOTOPOM KaX/IbIi 9K3eMILISP
00yYeHHUs Ha3HAYAETCs OJIDKaIeMy Kjiactepy (C yueToM 3aIaHHON (DYHKIIMH PACCTOSHUS, TPUMEHIEMOMN K
9K3EMILTSIPY U HEHTPY KJIacTepa). 3aTeM BCe HEHTPBI KJIACTEPOB BBIYUCIISIFOTCS IIOBTOPHO KaK CPEAHUE BEKTOPBI
3HAUYCHUI anI/I6yTOB OK3EMIIAPOB, HA3HAUYCHHBIX KOHKPETHBIM KJIACTEPpAM.

Moaenu IBM DB2 for z/OS - Onuuu noneun K-cpegHux

Ha BKJIaJIKC IMons YKa3bIBACTCA, 6yIlyT JIM UCIIOJIB30BATHCA 3HAUYCHU A pOJ'ICﬁ HOJ'I@fI, YK€ OIIPCACIICHHBIC HA
PaClOJIOXKCHHBIX BBIIIC y3JIaX, UJIA HA3HAYCHUC noJjien 6yz[eT BBIIIOJIHEHO BPYYHYIO.

Hcnoab30BaTh 3apanee 3a/1aHHbIe POJIH. DTa ONIHS IPUMEHSET TapaMeTphl poJielt (Ha3HaYeHUH, IPEAUKTOPOB U TaK
Jlajiee) ¢ BOCXOISIIero y3aa Tun (W BKJIaaKd THIIBI BOCXOASIIEro y3Ja HCTOYHUKA).

HacTpouts Ha3Ha4eHus noJeil. Beibepurte 3Ty OMNIMIO NPU JKEJIAHUU 33/1aTh HA3HAYECHUS, IPETUKTOPHI U IPYrHe POJIn
BPYYHYIO Ha 3TOM 3KpaHe.

ITos. I/ICHOHLByﬁTC KHOIIKHA CO CTPEJIKAMU IJIA HA3HAYCHUSA BPYUYHYRO 2JIEMEHTOB U3 3TOI'O CIIMCKA IIOJISIM
Pa3JIMIHBIX pOJ'ICﬁ CIIpaBa Ha 3KpaHeE. 3Ha4kud 0003HAYAIOT JOIYCTUMBIC YPOBHH U3MEPCHUS OJIA KaAXXIO0T'O IOJIA

poJIH.

Haxwmmute kHONIKY Bee, 4T0ObBI BRIOpATh Bee MOJIS B CIHCKE, MM HAXXMHUTE KHONKY OTACJIEHOTO YPOBHS U3MEPEHU,
4TOOBI BEIOPATH BCE MOJISI C 9TUM YPOBHEM.

ID 3amucu. Hone, 3HA4YCHUEC B KOTOPOM 6y,£[eT HCIIOJIL30BATHCA KAaK I/IL[eHTI/Id)I/IKaTOp yHHKaJ’IbHOﬁ 3aIrcu.

ITpenkTOpLI(BXO0IHBIE NM0JIs1). BHIOEpUTE OHO MM HECKOJILKO MOJICH KaK BXOHbIE MOJIS JIJTs PEICKa3aHMS.

Moaenu IBM DB2 for z/OS - Onuun noctpoeHusa K-cpeaHux

3az[aBaﬂ OIIIUU IMOCTPOCHUSA, MOXHO HACTPOUTH ITOCTPOCHUEC MOICIA B COOTBETCTBUU C BaAIIUMU HOTpC6HOCT${MI/I.
Ecau BBl XO0THTE IMOCTPOUTH MOACJIb C OIIIUAMU IO YMOJTYAHUIO, HAXKMUTE KHOIIKY 3aﬂyCTﬂTb.

Mepa paccTosiHusi. DTOT HapaMeTp ONpeAesisieT CHOCO0 U3MEPEHUSI PACCTOSIHUSI MEX/1y TOYKAMHU JAHHBIX. BosbIme
PacCTOSIHUSI COOTBETCTBYIO OOJILIINM OTJIMYMSIM. BbiOepruTe OA1H U3 NEPEUUCIICHHBIX HIKE BAPUAHTOB.

* EBkimnoBa. EBximmgoBa MEpa paCCTOSAHUSA - OTO AJIMHA HpHMOfI MCXAY ABYMA TOYKaAMU JaHHBIX.

M HOpMaJIPBOBaHHaﬂ E€BKJIN0BA. HOpMaJII/BOBaHHa?I CBKJIMOBa ME€pa HO,I[O6Ha CBKJII/IZ[OBOﬁ, HO HOpMAJIM30BaHa
10 CPCAHCKBAAPATUIHOMY OTKJIOHCHUIO. B oTimmume ot CBKJINI0BA PACCTOAHUA, HOPMAJIM30BAHHOC €BKJIMIOBO
PACCTOAHUC HE 3aBUCUT OT €AMHUIIBI U3MCPECHM .

Yuclio KJIacTepoB. DTOT MapaMeTp ONPe/IesIieT KOJNIECTBO KJIACTEPOB, KOTOPbIE OyIyT CO3/IaHbI.

MagkcuMabHOe KOJIM4eCTBO HTepauuii. AJITOpUTM BBIIOJIHSIET HECKOJIbKO UTEpalnii OJHOTO Ipolecca. ITOT
rnapameTp OonpeaesseT KOJIMYECTBO UTEPAIMid, TOCIIE KOTOPOro 00yuYeHNe MOJICJIH MTPEeKpaIiaeTcs.

CrarucTukn. OTOT napaMeTp ONpeACsCT, CKOJIbBKO CTATUCTUK 6y,£[€T BKJIFOYECHO B MOJECJIb. BBI6€pI/IT€ OJIMH U3
NCPCUYNCIICHHBIX HU)KC BAPUAHTOB.
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* Bce. Bkmrouaercs Bcs CTaTUCTHUKA, CBA3aHHAA CO CTOJIOIIAMU U CO 3HAYCHUSIMU.

IIpumeuanne: DTOT mapamMeTp BKJIFOYAET cOOp MAKCUMAJIBLHOTO 00BeMa CTATUCTUKH, YTO MOXET HOBJIMATH HA
IIPOU3BOAUTEILHOCTD Balllel cucTeMbl. ECIIi BBl He XOTUTE TPOCMATPUBATH MOJIEJIb B rpaduieckoM popmare,
3amaiite Her.

* Croa0nnl. BxirouaeTcs cTaTUCTHUKA IO CTOJIOIAM.

* Hert. BximrouaeTcs Tobko CTATUCTHKA, Tp66y€Ma$I JJIs1 CKOpHUHT'a MOACIINA.

BocnpoussecTn pe3yibTaThl. BKitounTe 3TOT NEPEKIIOYATENb, €CJIM BBl XOTHTE 3a7aTh HAYaIbHOE 3HAUCHNE
reHepaTopa MCeBIOCTyIaifHbIX YHCEIT AJI1 BOCHPOU3BEICHNS aHAIM3a. MOKHO 3a/1aTh 1IEJI0€ YKCIIO MJIU JKe CO3/1aTh
TICEBIOCITy4aifHOE 1IeJI0e YUCIIO, HakaB KHONKY CreHepHpoBaTh.

Moaenu IBM DB2 for z/OS - HauBHbin Banec

Hawugnslii kxputepuit baifeca - 3170 001IeM3BeCTHBII aropUT™ JJIsI MPoOJieM kiaccudukanyu. Moaess Ha3bIBaeTCs
HAMBHOI, IOCKOJIbKY B HEIl BCe NPE/JI0KEHHBIE IEPEMEHHBIE IPOTHO3a CUUTAIOTCS] HE3ABUCUMbBIMU APYT OT JIpYra.
Hawsnslii xputepuit baifeca - OBICTpBIi, MaCIITAOUPYEMBIif aJITOPUTM, BEIYUCIISIFOIIIIA YCIIOBHBIC BEPOSITHOCTH JIISI
CoUYeTaHMIi aTpUOYTOB U aTpuOyTa Ha3HAuYeHN. Ha OcHOBE 00y4YarOIMX JAHHBIX OICHUBACTCS HE3aBUCHMAS
BEPOSITHOCTE. DTa BEPOATHOCTH IIEPeIacT MPABIONOI00ME KaXIOT0 KiIacca Ha3HAUCHHS C YICTOM BXOXKICHUS
KaXX101 KaTeTOpUU 3HAYECHUN U3 KaXXJOU BXOTHON NEPEMEHHOM.

Moaenu IBM DB2 for z/OS - [lepeBbfl peLueHuin

JlepeBo peleHuii - 3To uepapxuieckasi CTpykTypa, npeJcTaBstonias Moiesb kinaccupukanyu. C moMoIlbio
MOJIEJIN JepeBa PEIICHUI MOXKHO pa3padaThiBaTh CUCTEMY KJIACCU(DUKAIMHA ISl IPECKA3aHUsI U KJIaCCUPUKAIIH
Oyaymmx HaOJIFOIeHMI Ha OCHOBE HAOOopa MaHHBIX 00yueHus. Kiaccudukanus npuauMaeT Gpopmy IpeBooOpasHOn
CTPYKTYPBI, B KOTOPOI BEeTBH MPEACTABIIIOT COOO TOUKH Pa3BETBJICHUS B KJIACCH(DUKAINN. DTH Pa3BeTBIICHUS
PEKYPCHUBHO AEJIAT JaHHBIC HA MOITPYIIIBL, IIOKA He OyIeT JOCTUTHYTA TOYKA OCTAHOBKH. Y3JIbI IepeBa B TOUKAX
OCTaHOBKH HA3BbIBAIOT JHCThSIMH (KOHEUYHBIMHE y3J1aMHt). Kak Ip1if JICT Ha3HaYaeT METKY, HA3bIBAEMYIO METKOI
KJIacca yYaCTHUKAM CBOEH MOATPYIIIBI, TO €CTh KJjiacca.

Moaenu IBM DB2 for z/OS - Onuuu noneun aepesa peLleHUN

Ha Bxuazke ITosist ykassiBaeTcst, OyAyT JIM HCIOJIb30BATLCS 3HAUCHUSI POJICH MOJIEH, yke Ompe/Ie/IcHHbIC Ha
PaCHOJIOKEHHBIX BBIILIE y3JIaX, UM HA3HAYCHHE M0JIeH OY/IeT BBIMOJHEHO BPYYHYO.

Hcnoab30BaTh 3apanee 3a/IaHHbIE POJIH. DTa ONIHS IPUMEHSET TapaMeTPhI poJieli (Ha3HaYCHUH, IPEIUKTOPOB U TaK
Jlajiee) ¢ BOCXOISIIEro y3aa Tun (W BKJIaIKA THITEI BOCXOISIIETO y3J1a ICTOYHUKA).

Hacrtpouts Ha3Ha4YeHns! HoJiell. BbiOepuTe 3Ty ONMIUIO IPH KEJIAHUY 331aTh HA3HAYCHHUSI, IPSIUKTOPBI U IPYTUe POJIU
BPYYHYIO HA OTOM JKPaHe.

TTons. I/ICHOJ’II;?,yﬁTQ KHOIKHU CO CTPEJIKAMM JIs1 HA3HAYCHUS BPYYHYIO 3JIEMEHTOB U3 3TOI'O CIIMCKA MOJIIM
Pas3JIMIHbIX poneﬁ CIIpaBa Ha 5KpaHe. 3Ha4YKu 0003HAYAIOT JOIYCTUMBIC YPOBHU U3MCPCHUS [1JIs1 KaXX10T0 OJIA

poJ.

Haxxwmute kHONIKY Bee, 4T0OBI BRIOpATh Bee MOJIS B CIHCKE, WM HAXMUTE KHONKY OTAEIEHOTO YPOBHS H3MEPEHUIA,
9TOOBI BBIOPATH BCE MOJISI C 9TUM YPOBHEM.

Ilesb. BeiGepute 0/1HO 101 B KA4eCTBE HA3HAUCHUS JJIS IPE/ICKA3aHUS.

ID 3amucu. [Toste, 3Ha4eHNE B KOTOPOM OyJIET MCHOJIb30BAThCS KaK HICHTU()DUKATOP YHUKAJILHOM 3aMKch. 3HAYCHUEC
B 9TOM I10JI€ I0JDKHO ObITh YHUKAJIbHBIM JJIS1 KX 01 3anucu (Hanpumep, Homepa ID nokynaTteseit).
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Bec s3k3emmuisipa. 371ech MOKHO 3a/1aTh 3HAYEHNE B I10JIE, TO3BOJISIONIEE UCIOJIb30BATh BECA IK3EMILIIPOB (BEC HA
CTPOKY BXOJHBIX JaHHBIX) BMECTO MJIM B JOTOJIHEHUE K BeCcaM KJIACCOB (BeC Ha KATETOPHIO B TOJIe HA3HAUCHHUS),
UCIOJIb3YEMBIM 110 YMOJTYAHUIO. 3aJaHHOE 3/IECh 110JIE TOJKHO COAEPKATh YUCIOBON BeC [JIsl KaXKAOU CTPOKU
BXO/IHBIX TAHHBIX.

IpeukTOpBI(BXOIHBIE NMOJIsT). BEIOEpUTE OJTHO MJIM HECKOJIBKO BXOAHBIX MOJIEH. I TO aHAJIOTUYHO 3aJJAHUFO JIJIS TIOJIS
pomm Bxoanoe Ha y3ie Tum.

Moaenu IBM DB2 for z/OS - Onuuu nocTpoeHua aepesa peLieHun

s mocTpoeHus nepeBa TOCTYIHBI CIICTYFOIIE OIIIIHHN:

Mepa pocra. ITa OmIus yupasseT CIOCOO0M H3MEPEHHsI POCTa JIEPEBBEB.

* Mepa HeOAHOPOAHOCTH. DTa Mepa CIIYXKUT JIJIs1 OLEHKH JIy4Iero Mecta paciierienus aepesa. OHa uzmepsier
HEOHOPOJHOCTH B HOJIPYIIE UM B CErMEHTE JaHHbIX. HU3Kasi Mepa HEOJTHOPOTHOCTH yKa3bIBAET HA TO, YTO bl
rpynre y 6OJ'H>IJ_II/IHCTB8, OJIEMCHTOB CXOOHBIC 3HAUYCHUA KPUTEPUA UJIU 1TOJI HA3HAYCHU .

HO,Z[,Z[Cp)KI/IBaeMLIG HU3MEPCHUS - OTO 3HTp0ﬂl/lﬂ n ﬂ)l(l’lﬂl/l. 910 HU3MEPCHHUSA OCHOBAHBI HA BEPOATHOCTAX
IIPUHAIJIC)KHOCTH K KaTCTOPUU JIJIA BETBU.

* MakcumaJjbHoe KOJIM4eCTBO YPOBHeil B jiepeBe:. MakcuMaJIbHOE KOJIMYECTBO YPOBHEH, 10 KOTOPOIO MOXKET PacTu
JIEPEBO OT KOPHEBOTO y3JIa, TO €CTh CKOJIBKO pa3 peKypCHBHO pa3[iejieHa BRIOOPKA. 3HAUCHHE 110 YMOJTIAHUIO - 62,
9TO MaKCHMaJIbHOE KOJIMIECTBO YPOBHEH epeBa IS 1eJieid MOIeIMPOBaHUS.

Ipumeuanne: Ecyim mporpamMma npocMoTpa B CJIENKE MOJIEIN BBIBOAUT TEKCTOBOE MPE/ICTABIICHHE MO/JIEIH,
MOJET BBIBOJIUTHCS HEe OoJjiee 12 ypoBHeit nepesa.

Kpurepnn pacmensenusi. OTa onuus ynpasJisieT, KOIa OCTAHOBUTD PaCILEIVICHUE IePeBa.

* 3HaveHHe MHHHMAJILHOIO YayuuieHus aJis paculermem/lﬁ. MunrnmanpHOE 3HAYCHHE YMCHBUICHUA HCOAHOPOJIHOCTH
JJIA CO3JIaHUS HOBOT'O pACHICTIJIICHUA HA ICPEBE. HCHB MMOCTPOCHUA JEPEBA - CO3aAaTh NOATPYHIBI CO CXOJJHBIMU
BBIXOJHBIMU 3HAYCHUSAMMU, YTOOBI MUHUMU3UPOBATH HEOJHOPOJHOCTH HA KaX/IOM Y3JIEC. Ecm HauJIyvIiee
pacienjcHue BETBU YMCHbIIAET HEOJHOPOJHOCTh MEHBIIEC, Y€EM Ha 3aJaHHOC KPUTCPUEM PACIICIIJICHUS 3HAYCHUC,
BCTBb HC pACHICTIIACTCA.

*  MuHnMaJjibHOE KOJHYeCTBO IK3EMILIAPOB /ISl pacilenieHus. MuHEMaJIbHOE KOJIMYECTBO 3a1mce171, KOTOPhbIE
MOXHO paCHICIUTb. Korpga uucio HEPACIICIIJICHHBIX 3aIACEeN CTAHOBUTCS MEHBIIE 3aJJAHHOTO 3HAYCHU,
JaJIbHERIIne PACIHICTIJICHUS HE IPOU3BOAATCA. DTO MoJie MOKHO UCIOJIb30BATh JJIA IPCAOTBPALICHUS CO3/JaHUS
MAJICHBKUX NOATPYNI B ACPEBEC.

Craructukn. OT1OT napaMeTp ONpeAcsiCT, CKOJIbKO CTATUCTUK 6y£[€T BKJIFOYCHO B MOJECJIb. BLI6€pI/IT€ OJIMH U3
NEPCUYNCIICHHBIX HUXKE BAPUAHTOB.

* Bce. Bkirouaercs Best CTAaTUCTHKA, CBA3aHHAA CO CTO.]'I6LIaMI/I 1 CO 3HAYCHUSIMMU.

IIpumeuanne: DTOT mapaMeTp BKJIIOYAET COOP MAKCUMAILHOI'O 00BeMa CTATUCTUKH, YTO MOXKET MOBJIMATH HA
MIPOU3BOMTEILHOCTD Ballleil cucTeMbl. ECJIM BBl He XOTHTE MPOCMATPUBATL MOJIEJTb B I'paduaeckoM Gopmare,
3amgaiite Her.

*  Croa0npl. Bxyrouaercsi CTaTUCTHKA IO CTOJIOIAM.

* Her. Bxirogaercs TOJIBKO CTATUCTHKA, Tpedyemas 111 CKOPHHTA MO/ISIIH.

Moaenu IBM DB2 for z/OS - Y3en gepesa pelwueHuin - Beca knaccos

3,[[60]; MOKHO Ha3HAYUTHb BECA KOHKPETHBIM KJIaCCaM. ITo YMOJIYaHUIO Ha3HAYACTCAd 3HAUYCHUC 1 JJIs1 BCEX KJIACCOB,
TO €CTh UX BCC OJJUHAKOB. 3aaaBaﬂ Pa3JIMYHBIC YUCJICHHBIC BECa AJI PA3HBIX METOK KJIACCOB, BbI HHCTPYKTHUPYETE
AJITOPUTM COOTBETCTBYIOIIIUM O6p2130M B3BCIIUBATH 06yqa}omne Ha60pr OTACJIbHBIX KJIACCOB.

YTOObBI U3MEHUTH BCC, ABAX/bI HICJIKHUTEC IO HEMY B CTOJI6H€ Bec u BHECHTE HY>XHBIC BaM U3MCHCHUS.

3navenue. Habop MeTOK KJIaCCOB, MOJTYYEHHBIH U3 BO3MOXKHBIX 3HAYSHUN TIOJISI HA3HAUCHMSI.
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Bec. Bec, Ha3zHayaemblit KOHKpeTHOMY KJiaccy. HasHaueHue kitaccy 60Jiee BBICOKOTO Beca JieiaeT Mo/iesb OoJiee
4yBCTBUTEJILHOW K 3TOMY KJIACCY OTHOCHUTEJILHO OCTAJIbHBIX KJIACCOB.

Beca ki1accoB M0XHO UCIOIBL30BATh B COYETAHUU C BECaMU OK3CMILISAPOB.

Moaenu IBM DB2 for z/OS - Y3en aepesa pewieHuin - CoKpalleHue
hepeBa

Onnuu CoKpaleHns MOXHO UCIOIb30BATh ISl ONPeAeSICHNs KPUTEPUs COKPAILICHUS IJIs AepeBa PeIleHui.
ITpenna3zHayeHNE COKPAILEHUS - CHIDKEHHUE PUCKA ePeoOydeH s, I Yero yAAISI0TCA N3JIUIIHNE NOATPYIIIIEL,
KOTOPBbIE HE IOBBIIIAIOT 0KUJAEMOM TOYHOCTU HA HOBBIX JaHHBIX.

Mepa coxpamennsi. Mepa cokparttenus no ymordanuio (TouHoCcTh) 0OecneunBaeT, YTOObI OlleHEHHAS! TOYHOCTD
MOJIEJ N TIOCTIe YIAJICHAS JINCTA IePeBa OCTaBaJIach B IPUEMJIIEMBIX IIpe/iesax. Vcnoap3yiiTe abTepHATHBHYIO Mepy
B3BelenHasi TOMHOCTH, €CJIM, BBIITOJIHSS COKPAIIICHUE, BBl XOTHTE IPUHSATH BO BHIMAHHUE BeCa KJIACCOB.

Jlauublie /1151 cOKpauieHus. Bb1 MoXeTe NCIO0JIb30BaTh HEKOTOPbIE HJIM BCE OOYUYAIOIINe TAHHBIE IS OLIEHKU
0XHIaeMON TOYHOCTHU MO HOBBIM JTAHHBIX. [{JIs1 9TOM 1€ MOKHO TaKke UCIOJIb30BATh OT/IEJIbHBII HA0OP JTaHHBIX
COKpaIlleHUs U3 3a/IaHHON TaOJIUIIBI.

* HcnoJsib30BaTh Bce 00yqaromiye Januble. DTa Onmus (3aaBaeMas o YMOJTYAHHUIO) UCTIOJIb3YET Bee 0OyyaroIme
JAHHBIC IJIA OLICHKU TOYHOCTU MOJCJIN.

* Vcnonb30BaTh % JTaHHBIX 00YUEHHs I8 COKpALIEHHsl. DTa OV HCIOIb3YeTCs U1 pa3OnueHNs JaHHBIX Ha JBa
Habopa: OWH 1711 OOy4YeHHs, a IPYroi AJIs COKpaIieHus (IPH MOMOIIHU 3a/TaHHOTO 3/1eCh ITPOIICHTA).

° BbI6epI/ITC BOCHPOYBBGCTH Pe3yJabTaThl, €CJIM XOTUTE 3a1aTh HAYAJIbHOE 3HAYCHUE IJI reHepaTopa
HCCBILOCJ’Iy'—IaﬁHbIX YHUCCJI, YTO IrapaHTUPYET pa3aCIICHUC JaHHBIX OJHUM U TEM XKE criocoboMm IIpH KaXX10M 3aITyCKe
nmotoka. MoxHO Jubo 3a1aThb 1IEJIOC YUCJIO B IIOJIE HauvanbHoe 3HA4YCHHE, UCII0JIb3YEMO€E /I YCCUCHHUS, b0
BbI6paTL JeicTBre CFeHepﬂpOBaTb, CO31ar0IIICe HCGBHOCHY‘laﬁHO@ IEJI0C YUCJIO0.

* Hcnosib30BaTh JaHHbIE H3 CYLIECTBYIOLIEN TA0 UMbl YKAXKXUTE UM TAOJIUIBI OT/IJIbHOTO HAabOopa TaHHbIX
COKpallleHUs JIJISl OIICHKU TOYHOCTU MOJIEJIU. BBINOJIHEHNE 3TOro JEHCTBUS CUUTAIOT OOJiee HaJIeKHBIM, YeEM
HCIOJIb30BaHUE TAHHBIX OO0YYCHUS.

Moaenu IBM DB2 for z/OS - [lepeBo perpeccum

JepeBo perpeccuu - 3TO aJITOPUTM THIIA TTOCTPOCHUS IePEBa, KOTOPBIH HECKOJIBLKO pa3 AT BRIOOPKY HAOIFOIeHNUTT
JUISL TOJTy4Y€HUs] HOAMHOXECTB OITHOI'O TUIIA HA OCHOBE 3HAYEHUI YUCIIOBOIO 110JIs1 Ha3HavyeHus. Kak u B ciyvae ¢
JIEPEeBOM pEIIeHUH, IePEBbS PErPECCUH Pa3IeIIOT JaHHBIE HA TOJAMHOXECTBA, KOHEUHbIE U3 KOTOPBIX (JIUCTHS)
COOTBETCTBYIOT OTHOCUTEJILHO HEOOJIBIIIUM UJIM OJHOPOIHBIM MOAMHOXeCTBaM. Pa3aesieHus: BLIOUparoTcs A1
YMEHBIIIEHUS] TUCIIEPCUH 3HAYCHU aTpuOyTOB HA3HAUYEHUSI, YTOOBI OHU MOTJIM JJOCTATOYHO XOPOIIIO
MPEICKa3bIBATHCS 10 CBOUM CPEIHUM 3HAUYCHISM Ha KOHEUHBIX TPYIINAX pa3AesicHAs (JIUCTHSIX).

Moaenu IBM DB2 for z/OS - Onuuu nocTpoeHUa aAepeBa perpeccum -
pocT Aepesa

BbI MOXeTe 3a/1aTh ONIMK MOCTPOCHUS JIJISI POCTA U YCEUSHUS IEpeBa.

JUtst mocTpoeHust iepeBa JOCTYMHBI CIIEIYIOIINE ONIUY:

MaxkcnMagibHOe KOJIH4ecTBO YPOoBHeli B iepeBe:. MakcuMaibHOE KOJIMYECTBO YPOBHEH, 10 KOTOPOTO MOXKET PacTu
JIEPEeBO OT KOPHEBOTO y3JIa, TO €CTh CKOJIBKO pa3 peKypCHBHO pa3jiejieHa BEIOOPKA. 3HAUCHNE 110 YMOJTIAHUIO - 62,

9TO MAKCUMAJIbHOC KOJIMYECTBO ypOBHCﬁ AcpeBa aJisd Lejein MOACIIMPOBAHUAA.

IMpumeuanue: Ecyim mporpamMma npocMoTpa B CJICIKE MOJIEIH BBIBOAUT TEKCTOBOE MPEICTABIICHHE MOJIEIIN, MOKET
BBIBOJIUTHCS HE OoJiee 12 ypoBHEH nepena.

Kpurepnn pacmen/ienusi. OTa onuus ynpasJisieT, KOIAa OCTAHOBUTH PaCIlEIICHHUE IepPeBa.
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* Tloka3arte/ib OLEHKH paculenyieHns. DTa Mepa OIEHKH KJIacca CIIYXUT JIJIsl OLEHKHU JIy4IIero MecTa pacllernIeHusI
JiepeBa.

HpnMeqalme: B nacrosmee BpeMs CIUHCTBCHHAS BO3MOXKHAA OIIUS - JUCIIEPCHL.

* 3HaveHHe MHHHMAJILHOI O Yayuuienus aJis paculermeﬂnﬁ. MurnMabHOE 3HAUCHUE YMCHBUICHUSA HCOOAHOPOJIHOCTH
JJIA CO3JIaHUS HOBOT'O paCHICTIJIICHUA Ha ICPEBE. HCHI) MMOCTPOCHUA JEPEBA - CO3AaTh NOATPYHIbI CO CXOJJHBIMU
BBIXOJHBIMU 3HAYCHUSAMU, YTOOBI MUHUMU3UPOBATH HEOJHOPOJHOCTHU HA KaXIOM Y3JIC. Ecm HauJIyvIiee
pacienjacHue BETBU YMCHbIIACT HEOJHOPOJHOCTL MEHBIIEC, Y€EM Ha 3aJaHHOC KPUTCPUEM PACIICIIJICHUS 3HAYCHUE,
BCTBb HC pACHICTIIACTCA.

*  MuHnMAaJ/IbHOE KOJIHYECTBO IK3EMILISAPOB /ISl pacilenjicHusl. MunrMaabHOE KOJIMYECTBO 3armce171, KOTOPhbIE
MOXHO paCHICIUTb. Kor,ua YUCJIO HEPACIICIIJICHHBIX 3aIMCe CTAHOBUTCS MEHbBIIIE 3aJaHHOTO 3HAYCHUAI,
najabHEHIIme PaCIICIIJICHUS HE IPOU3BOAATCA. ITO 10JIe MOXKHO HCIIOJIL30BaATh JJIA IPCAOTBPAICHUS CO3JaHUS
MAJICHBKUX NOATrPpYHI B ACPEBE.

Craructukn. OTOT napaMeTp ONpeAesiCT, CKOJIbKO CTATUCTUK 6yH€T BKJIFOYEHO B MOJECJIb. BLI6€pI/IT€ OJIMH U3
NEPCUYNCIICHHBIX HAXKEC BAPUAHTOB.

* Bce. Bxmouaercs Bcs CTAaTUCTHKA, CBA3aHHAA CO CTOJ'I6IIaMI/I U CO 3HAYUCHUSIMMU.

IMTpumeuanue: DTOT mapaMeTp BKJIIOYAET COOP MaKCUMAaJIbHOTO 00beMa CTATUCTHKH, YTO MOJKET MOBJIMATH HA
MIPOU3BOMTEILHOCTD Ballleil cUCTeMbl. ECJIM BBI HE XOTHTE MPOCMATPUBATL MOJIEJTb B I'paduaeckoM Gopmare,
3amarite Her.

* Croaonel. BkiroyaeTcs cTaTUCTHKA IO CTOJIOIAM.

* Her. Bxirouaercs TOJIBKO CTATUCTUKA, TpeOyemast IIsl CKOpUHTa MOJIEITH.

Moaenu IBM DB2 for z/OS - Onuuu nocTpoeHUa aepesa perpeccum -
COKpalleHue aepesa

Omnun COKpallICHuA MOXHO HUCIIOJIb30BATh AJIS OIIPEACIICHUSA KPUTCPHUA COKPAILICHUA OJI J€PEBA PEIPECCUU.
HpeHHaSHa"ICHHG COKpallICHUs - CHUXKCHUC pUCKaA Hepeo6yquI/m, JJIA 4€Tr0 yAAJIAOTCA U3JIUIITHUEC ITOAT PYIIIbI,
KOTOPBIC HE ITOBBIIIAIOT OXHUJIAEMOUN TOYHOCTU HAa HOBBIX JAHHBIX.

Mepa cokpamennsi. Mepa CokpaleHus: 00ecrneynBaeT, YTOObI OLIEHEHHASI TOYHOCTh MOJIEJIU MOCJIe YAaJIeHHs JINCTa
JlepeBa OcTaBajiach B IPHEMJIEMBIX peiesiax. Bel MoxeTe BBIOpATh OJIHY U3 CIIEAYIOIINX Mep.

* mse. CpegHekBaapaTnyHas ommoka (mean squared error, MSE) - 9To onmus no ymoI4aHWIO, OHA U3MEpSeT,
HACKOJIbKO MO/IOTHAHHASI JIMHUS OJIM3Ka K TOYKAM JIaHHbBIX.

° 12, R-KBaﬂpaT U3MEPACT AOJIFO USMCHYUBOCTHU 3aBUCUMOI HCpeMGHHOﬁ, 00BsCHSIEMOM’ pGFpCCCHOHHOﬁ MOJECJIBIO.

e  Tlupcon. Koapdpunuent xoppessiuu [Tupcona uamepsieT CUTy B3aUMOCBSI3H MEX/TY JIMHEHHO 3aBUCUMBIMU
NIEPEMEHHBIMH ¢ HOPMaJIbHBIM PACIPE/ICTICHUEM.

e Cmupmana. Kospdpunuent xoppessimun CrupmMaHa 0OOHAPYKABAET HEJIMHEWHbBIE B3AUMOCBSI3H, KOTOPHIE IO
KoppeJsiiuu [TupcoHa MOTYT Ka3aThes CJIA0OBIME, HO HA CAMOM JieJie ObITh CUJIbHBIMH.

ﬂaﬂﬂble JIA COKpaleHus. Brl MOXeTe UCIOJIL30BATH HEKOTOPLIC UJIA BCE o6yqa}omne JAaHHBIC 1JI OLICHKHU
O0XXHUJIA€MOU TOYHOCTHU IO HOBBIM JAaHHBIX. L[J'IH 3TOU LEJIM MOXHO TaKXXe UCIOJIb30BATh OTACIbHbII Ha6op JaHHBIX
COKpallicHusA 13 3aJlaHHOM TaOJIUIEL.

* VcnoJgs3oBaTh Bce o0yyaromue JaHHble. DTa onnus (3aaBaeMast 10 yMOJTYaHHIO) UCIOJIB3YET BCE OOyUarOIIe
JAHHBbIC 1JIA OLICHKU TOYHOCTU MOJCJIN.

* HWcnoas3o0Bath % JaHHBIX 00yYeHHs I COKPAIeHHsl. DTa OIIINS UCTIOJIB3YeTCs I pa30MeHUs JAHHBIX Ha 1Ba
Habopa: oJuH 111 OOyueHHsI, & IPYTrOoi JJIs1 COKpameHus (Ipu MOMOIIHU 3aJaHHOTO 3/eCh MIPOIICHTA).

BriGepute BocnpousBecTu pe3y ibTaThl, €CJIM XOTUTE 33/1aTh HAYAJIbHOE 3HAYCHHE JIJIsl TeHEpaTOpa
MICEBOCITYYaMHBIX YUCEJI, YTO FAPAHTUPYET Pa3/IeJICHUE JAHHBIX OJHUM M TEM Ke CIIOCOOOM MPHU KaX/OM 3aIyCKe
notoka. MoxHO b0 3a/1aTh 1eJ1oe Yucio B nojie HavalibHoe 3Ha4enne, HCNOJIb3yeMoe /ISl yeeueHusl, 1100
BbIOpaTh jeiicTBue CreHepupoBaTh, CO3/1AOIIIEe IICEBIOCIYIaHOE LIEJI0e YUCIIO.
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*  VcnoJib30BaTh JIaHHbIE U3 CyHIeCTBYIOUIEH TAG UMbl YKaXUTe UM TaOIMIIBI OTJEIbHOTO HaOOopa JaHHBIX
COKpaIICHUA OJIA OCHKU TOYHOCTU MOJCIIN. BrinosiHenne sToro I[CﬁCTBI/IH CUUTAIOT 6OJ'[CC HaJACKHBIM, YEM
UCIOJIb30BAHUE JAHHBIX o6yqu1/1$1.

Moaenu IBM DB2 for z/OS - TwoStep

V3en TwoStep peanusyet airoputMm TwoStep, KOTOpbI obecneunBaeT cnocod KiacTepu3aunuu B 60JIbIINX Habopax
JTAHHBIX.

2T1OoT y3€JI MOXHO UCIIOJIb30BATD, YTOOBI KJIACTCPU30BATDh JAHHBIC C YUYCTOM AJOCTYNHOCTH PECYpPCOB, HAIIPHUMED,
naMATH U BPEMCHU.

AnroputM TwoStep - aIropuT™ UcCIeIOBAHUS JAHHBIX B 0a3€ TaHHBIX, KOTOPBINA KJIACTEPU3YeT TaHHBIE
CIIeIYIOIIMM CIIOCOOOM:

1. Co3maercs nepeBo knmactepusanmn (clustering feature, CF). 310 BbIcOkOCOaIaHCHPOBAHHOE IEPEBO COMCPKHUT
BO3MOYHOCTH KJIACTEPU3ALUY [IJIT HEPAPXUIECKON KIJIACTEPU3ALMHU, IPU KOTOPOI MOA00HBIEC BXOAHBIC 3AIHCH
BKJIFOYATCA B OTHU U TC XK€ Y3JIbl I€PECBA.

2. Koneunsie y31b1 nepeBa CF nepapXmveckut KJIacTepU3yrOTCS B TAMSTH, YTO Tae€T KOHEYHBIH pe3yIbTaT
KJTacTepm3anuy. Hawmydinee 9nciio KJ1acTepoB OMpeAesIsaeTCsl aBTOMaTHIeCKu. Ecii BBl yKka3bpIBaeTe
MAaKCHUMAaJIbHOE YHCJIO KJIACTEPOB, ONPeIesIsieTCsS HAauIyIllee YICIIO KIAaCTEPOB B YKA3aHHBIX Ipeesiax.

3. PesymbpraTt KJIacTepU3anuy YTOYHBICTCS HA BTOPOM IIare, rae K JaHHBIM MPUMEHSETCS aJlTOPUTM, TIOT0OHBIH
anroputmy K-cpemHux.

Moaenu IBM DB2 for z/OS - Onuun nonen TwoStep

3ajaBast 3TH OIIMHU 110JIeH, BBl MOXKETE yKa3aTh UCIOJIb30BAaHUE TAPAMETPOB POJIEH 1OJIs, ONPEACICHHbIX B y3JI1aX
BOCXOJISIIIIETO MOTOKA. BBl MOJKeTe Takke BBIITOJIHUTH HA3HAUCHUS MOJICH BPYUHYIO.

Bl)lﬁpaTl) 3JIEMEHT. BI)I6epI/IT€ 9Ty OIINHIO, YTOOBI UCHOJIL30BAThH nmapamMeTphbl poneﬁ 13 y3Jia TUlla BOCXOJSAIICTO
IIOTOKA UJIM U3 BKJIAJKH Tunsr y3J1a ICTOYHHUKA BOCXOIAIICTO IIOTOKA. HapaMeTpH pOJ'ISﬁ - 9TO, HAIIpUMEDP,
HaszHA4YCHUS U NPCOAUKTOPHI.

HacTpouts Ha3HaveHns: noJeil. Beibepure 3Ty OmMImro, €CM XOTUTE HA3HAYNTD OOBEKTH HA3HAYCHHS, TPEIUKTOPHI 1
JIPYTHE POJIM BPYUHYIO.

IMoas. ITpu nomomu cTpesiok Ha3HAYbTE JIEMEHTHI U3 9TOrO CIUCKA BPYYHYIO NIOJIIM POJIEH B IPABOU 4aCTH
9KpaHa. 3Hauku 0003HAYAIOT JOMYCTHUMBbIE YPOBHU U3MEPEHUS JI KX AO0TO MOJIS POJIH.

ID 3anucu. HOJ’IC, 3HAYCHHUC B KOTOPOM 6yﬂ€T HUCIIOJIL30BATHCA KAaK I/IIICHTI/I(I)I/IKaTOp yHI/IKaHbHOﬁ 3aIrcu.

ITpeaukTopbI(BX0aHbIE MOsT). BRIOeprTE OTHO MM HECKOJIBKO MOJIEH KaK BXOIHBIC MOJIS [T IpeCKa3aHusl.

Moaenu IBM DB2 for z/OS - Onuuun noctpoeHua TwoStep

3a,uaBa$1 OIIIUU MOCTPOCHUSA, MOXHO HACTPOUTH IOCTPOCHUC MOICJIN B COOTBETCTBUU C BaAllUMU HOTpe6HOCT$[MI/I.
Ecmu BBI X0THTE IMOCTPOUTH MOACJIb C ONIIUAMU IO YMOJTYAHUIO, HAXKMUTE KHOIIKY 321HYCTI/IT]).

Mepa paccrosinusi. DTOT apaMeTp OIPEIeIIIeT CIOCO0 U3MEPEHHS PACCTOSHIS MEXAY TOUYKAMU TaHHBIX. bojbime
pPACCTOSTHHSI COOTBETCTBYIO OOJIBIIAM OTJIMYUSIM. BO3MOXKHBI OIIINH:

* Log-npasaononodus.. Mepa npas1010/1001s IPUIUCHIBAET IEPEMEHHBIM BEPOSITHOCTHOE PACHpPe/IesICHHE.
IIpennosaraeTcs, 4TO HEMPEPHIBHbIE IEPEMEHHbBIE UMEIOT HOPMAJIbHOE paclpe/ie/IeHNe, a KaTerOprUabHbIe
IIepeMEHHBIE - NOJMHOMHUAJIbHOE. Bee nepeMeHHbIe Tpe/InoJIararoTCsl He3aBUCHMbIMH.

* EsxumaoBa. EBxkiugoBa Mepa pacCTOSIHUS - 9TO AJIMHA NPSAMOR MEXAy ABYMsl TOYKAMU JAHHbBIX.
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Yuco KaacTepoB. DTOT HapaMeTp ONMpPEesIsieT KOJIMIECTBO KJIACTEPOB, KOTOPbIE OYAYT CO3/1aHbl. BO3MOKHBI
OIILUN:

* ABTOMATHYECKH BHIMHCJIATDH YHCJIO0 KJIACTEpPoB. Yucio KJIACTCPOB BBIYUCIIACTCA ABTOMATUYCCKH. Boer moxeTe
3a4aTb MaKCUMaJIbHOC YHCJIO KJIACTCPOB B IIOJIC MaKCﬂMyM.

* 3aaaTh 4nCI0 KJIACTEPOB. 3az[aflTe, CKOJIbKO KJIACTECPOB OJOJIXKHO OBITh CO3/IAHO.

CraTucTukn. OTOT napaMeTp ONpeACsi€T, CKOJIbKO CTATUCTUK 6y,£[€T BKJIFOYEHO B MOJECJIb. Bo3mosxxHBI OIIIUM:

* Bce. Bkmouaercs Bcs CTAaTUCTHKA, CBA3aHHAA CO CTOJ'I6IIaMI/I 1 CO 3HAYUCHUSIMMU.

IMTpumeuanue: DTOT mapaMeTp BKJIIOYAET COOP MaKCUMAJIbHOTO 00beMa CTATUCTHKH, YTO MOJKET MOBJIMATH HA
MPOU3BOIMTEILHOCTD Ballleil cucTeMbl. ECJIM BBl HE XOTUTE MPOCMATPUBATL MOJIEJTb B I'paduieckoM Gopmare,
3amarite Her.

* Croaonel. BkiroyaeTcs cTaTUCTHKA IO CTOJIOIAM.

* Her. Bxirouaercs TOJIBKO CTATUCTUKA, TpeOyemast IJIsl CKOpUHTa MOJIEITH.

BOCI’IpOl/BBeCTI/I pe3yabTaThbl. Bxurounte 3TOT MEPCKIIHOIATCIIb, €CJIA Bbl XOTUTE 3a/1aTh HA1aJIbHOC 3HAYCHUEC
TreHepaTtopa HCCB,E[OCJ'Iy‘IaﬁHLIX quce1 AJid BOCHPOU3BEACHUS aHaJIi3a. Mo3kHO 3a1aTh 1IEJIOE YUCIIO UJIU K€ CO3/1aTh
HCCBI[OCJ'Iy‘IafIHOC 1EJI0€ YUCJI0, HaXXaB KHOIIKY Creﬂepnposan,.

Moaenu IBM DB2 for z/OS - Cnenok TwoStep - Bknagka Moaenb

Bxutagka Moaesb COEpKUT pa3myHble Tpaduueckre MpeICTABICHNS, HA KOTOPBIX IPUBOIUTCS CBOIHAS
CTATHCTUKA U PACHPEICIICHHS [IJIS TOJIel B KJlacTepax. MOXHO 3KCIIOPTHPOBATH TaHHBIE U3 MOJIEIIN WA Ke
9KCIOPTUPOBATH NPEACTABJICHNE KaK H300pakeHNUE.

YnpaesneHue moaenavu IBM DB2 for z/OS

Mogemu DB2 for z/OS no6aBiisiFoTcs Ha XOJICT ¥ HAJIUTPY MOJEJICH TAKUM Xe 00pa3oM, KaK OCTaJIbHbIC MOICIIH
IBM SPSS Modeler, u uX MOXHO UCIIOJIb30BATh TAKUM e 00pa3oM.

YTtoOBI OIICHUBATD JIaHHBIE HeocpeACTBeHHO B DB2 for z/OS, BIMOIHUTE CIIeAYIONTHE AT H:
1. Vcranosute agantep ckopunra SPSS B 6a3e gannbix DB2 for z/OS, rioe HaxoasaTcs JaHHBIC.
2. Vbenureck, 4TO IMOTOK coeauHeH ¢ 6a30ii nanubix DB2 for z/OS, rae HaxoasaTes JaHHbIE.

CKopuHr moaeneu IBM DB2 for z/OS

Mojenu npeacTaBieHbl Ha XOJICTE 30JI0ThIM 3HAYKOM cJiienka Mojiead. OCHOBHAs 1IeJIb CJIeNKa - OLlEHUBAHUE
JIAHHBIX JIJI1 IPOTHO3UPOBAHUS U AaJIbHEHIINIA aHam3 cBOMCTB Mojieu. OLeHKH JOOABJISIIOTCS B BUAE OJJTHOTO WU
HECKOJIbKHX JTOTIOJTHATEIILHBIX MOJICH TaHHBIX, KOTOPBIE MOXHO JEJIATh BUIUMBIMH, IPUCOCINHSS K CJICTKY Y3l
TaOJIMITBI ¥ BBITIOJIHSS BETBh TOTOKA, KAK ONMMCAHO HIDKE B 3TOM pasjefiec. HekoTopsle uaioroBble OKHA CJICTKa,
Taxue kak [lepeBo pemenuii u [IepeBo perpeccuu, ComepkaT JOMOJHATEIbHYO BKIaAKy Mozeb, Ha KOTOpoit
BBIBOAWTCS HATJISITHOE MTPEICTABIICHIE MOJICIIH.

JIoNOHUTEBHBIE TIOJIS OTJIMYaroTCa npedukcom $<id>- nepen nmenem nosis HasHaueHus, rae <id> 3aBucut ot
MOJIEJIU ¥ TOKA3bIBAET TUI J00aBisieMoit mHpopManuu. Paznnunbie nIeHTU(UKATOPHI OMUCHIBAIOTCS B pa3jiesiax,
MTOCBSIIEHHBIX CJIETIKY TOU MJIM MHOW MOJIEJIN.

YUTOoOBI TOCMOTPETH OICHKH, BHIIOJHATE CIICTYFOIIHE ICHCTBHS:
1. Tlpucoenuuute y3en Tabiuna k CIENKy MOJEIN.

2. OrtkpoiiTe y3es1 TaOJHIIbI.

3. IenkHuTE MO KHONKE BBHINOJIHATS.

4

ITpokpyTuTe OKHO TaOJIMYHOTO BBIBOJA O MIPABOTO Kpas, YTOOB! YBUCTh AOMOJIHUTEIbHBIC OIS U MX OLCHKH.
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Cnenku moaenen aepesa pewweHun IBM DB2 for z/OS

Crenox Moaem JepeBa pCIJ_ICHI/Iﬁ IMOKa3bIBACT BbIXOAHBIC JaHHBIC ON€pallu MOJCIIMPOBAHUS U MO3BOJIACT 3a1aTh
HEKOTOPLIC ONIIUU IJId CKOpUHI'a MOJCJIN.

I1pu 3amycke nmoToka, coJepxkaIiero CjaernoKk MOJIeJIU JIepeBa PelIeHui, Ha 3TOT y3eJ1 J0OaBIISIeTCs 1BA HOBBIX MOJIS,
MMEHA KOTOPBIX MOJIYYarOTCs U3 Ha3HAUYCHUSI.

Tabmuua 30. [None ckopuHra MoAeny Ans AepeBa PeLIeH!.

HWms 100aBJIEHHOTO OIS 3navenne

$I-LM/U{_H(13HG'-£EHMH HpCHCKaSaHHOC 3HAYCHUEC IJId TCKyIHSﬁ 3aIIUCH.

SIP-uma_nasznauenus 3nauenue nocrosepuoctu (ot 0,1 go 1,0) nus npeackazanus.

CnenoK aepesa peweHun IBM DB2 for z/OS - Bknagka Mogenb
Ha Bkagxe Mojesib BBIBOJIUTCS BAXXHOCTH MPEUKTOPA TSI MOJIEJIH JIepeBa pellieHui B rpaduyeckom popmare.
JlmMHa 10JI0Chl OTpaXaeT BaXKHOCTh MPEAUKTOPA.

Cnenok aepesa pewieHunt IBM DB2 for z/OS - Bknagka NMpocmoTp
Ha Bxiagxe [TpocMoTp mokasaHo IpeCcTaBIICHAE JIepeBa I MOJICIJIU IePeBa B TOM Ke BHe, Kak 310 SPSS Modeler
JICJIAET JIJIs1 MOJIEJIN JIEPEBA PEIICHUIA.

Cnenok moaenu K-cpegHux IBM DB2 for z/0OS

Crenku mopeneit K-cpenHux comepxkat BCro HHOOPMALMIO, 3aXBAYCHHYIO MOJIEJIbIO KJIIACTEPU3ALNH, & TAKKe
uHpopManmio 00 0O0yJaromuX JAHHBIX U MIPOIECCE OLEHKH.

[pu 3amycke IOTOKA, COAEPKALIETO CJIEMOK MO/ K-cpeIHux, 3TOT y3el1 JOOABISET ABA HOBBIX MOJIS,
CoZepXKAIIUX UHPOPMALMIO O IPUHAJIEXHOCTH K KJIACTEPY U PACCTOSHUU OT HA3HAYEHHOIrO LIEHTPa KJacTepa [UIs
JIaHHOI 3anucu. MiMeHa HOBBIX IIOJIEH MOJIy4aroTCsl U3 UMEHH Mojiesm ¢ npedukcamu $KM- 11 npunaIexxHOCTH K
kaactepy u $KMD- 11715 paccTOsHMS OT HeHTpa KaacTepa. HanpuMep, ecm Mojiesb HasbiBaeTcs Kmeans, HOBbIE T10JIst
OynyT HazbiBaThCca $KM-Kmeans u $KMD-Kmeans.

Cnenok K-cpeaHuunx IBM DB2 for z/OS - Bknagka Moaenb

Bxutagka Mopeiib COIEpKUT pa3nuHble rpaduueckre NpeCcTaBIeHNs, Ha KOTOPBIX IPUBOJUTCS CBOAHAS
CTAaTUCTHKA U pacIpeesieHus 1JIs HoJiell B k1acTepax. MOXKHO 9KCIOPTUPOBATH JaHHbIE U3 MOJEIIHU WU XKe
9KCHOPTUPOBATH NIPEACTaBJICHUE KaK U300 paxeHue.

Cnenkun HanBHbIX moaenen Baneca IBM DB2 for z/0OS

HpI/I 3aIlyCKe MOTOKA, COACPKAIICTO CIJICIIOK HAWMBHOW MOJIEJIN Baﬁeca, Ha 2TOT y3€J ,Z[O6aBJ'I§IeTC$[ JABa HOBBIX I10JIA,
NMEHA KOTOPBIX MOJIYYArOTCA U3 UMCHU Ha3HAYCHU .

Tabnnua 31. None ckopuHra HansHow moaenu baiieca.

HVims 100aBJIeHHOT 0 MOJIst

3navenune

Sl-umsa_nasnauenus

[IpeackazanHoe 3HaYeHUE [JIs1 TEKYILEH 3anucu.

$IP-ums_nasznauenus

3nauenne nocroseproctd (ot 0,1 go 1,0) mts npenckazanusi.

JlonoJTHITEIbHBIE OIS MOXKHO IPOCMOTPETH, TPHCOSINHNB K CIICTIKY MOJIE N y3es Tabmna u 3amyCcTuB ero.

Cnenkun moneneun aepesa perpeccuu IBM DB2 for z/OS

HpI/I 3allyCKe MOTOKA, COACPKAIICTO CIICOK MOJCJIN AC€PEBA PEIPECCUU, HA OTOT Y3€J1 J00aBIIsIeTCS JIBA HOBBIX I10JI4,

HUMCHA KOTOPBIX NOJIYYArOTCS U3 UMCHU HA3HAYCHUA.
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Tabnuua 32. [Mone ckopuHra MoAenn AnA AepeBa Perpeccum.

HNmsa nob6aBieHHOro noJst 3unavenune

Sl-umsa_nasnauenus ITpenckazannoe 3Ha4YeHUE AJI51 TEKYIIEH 3aMUCH.

$IS-uma_nasznauenus OneHka CpeHeKBaIPATUIHOIO OTKJIOHEHHUSI IPEICKA3aHHOT O
3HAYCHMUS.

JonoHuTeIbHBIE TOJISI MOXKHO TPOCMOTPETD, MPUCOEAMHMB K CJIETIKY MO/ y3es1 Tabymia u 3amyCcTUB ero.

Cnenok aepesa perpeccuun IBM DB2 for z/OS - Bknagka Moaenb
Ha Bkiagxe Mojelsib BBIBOJIMTCS BAXXHOCTD IMPEIUKTOPA JIJISI MOJEIIH JiepeBa perpeccuu B rpaduueckom popmare.
Z[JII/IHa IIOJIOCBHI OTPAXACT BAXXHOCTDL IIPEAUKTOPA.

Cnenok aepesa perpeccuu IBM DB2 for z/OS - Bknaagka lNpocmoTtp
Ha Bxuiajixe ITpocMoTp nokasaHo npecTaBJieHHE IepeBa I MOJIEIIH JepeBa B TOM e Buje, kak ato SPSS Modeler
JIeJIaeT JIJIs1 MOJIEJIU IepeBa Perpeccu.

Cnenok moaenu TwoStep IBM DB2 for z/0S

[Tpm 3amycke MOTOKA, COAEPIKAIIETO CIENOK MoJes TwoStep, 3TOT y3es1 100aBJIsIeT 1Ba HOBBIX MOJIS, COACPIKAIINX
nH(GOPMAIIO O IPHHA/JIEKHOCTH] K KJIACTEPY ¥ PACCTOSIHAN OT HA3HAYEHHOTO [IEHTPa KJIacTepa /JIsl JTaHHOU
3anucn. ViMeHa HOBBIX MOJIEH MOJTyYaroTest U3 MMEHU Mojiem ¢ npedukcamu $TS- /151 IPUHAIERHOCTH K KJIACTEPY
1 $TSD- [uIst paccTOstHUS OT NEHTpa Kiactepa. Hanpumep, ecim Moaens HasbiBaeTcs MDL, HOBBIE IOJIS OyIyT
HasbiBaThCs $KM-MDL n $KMD-MDL.

T'naBa 7. MonenmpoBaHue 6a3 JaHHBIX ¢ ucnosb3oBanuem IBM DB2 for z/0OS 129
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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.

Veemomnenns 133
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