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CpeacTBo NpocMOTpa KJIACTEPOB - BKna;u(a MOZ[CJ'IB
ITepemerenne no cpeACTBY NPOCMOTpPA KJIACTEPOB

HOCTpOCHI/IC JAuarpaMm Ha OCHOBE Mojenen
KJIaCTEPOB.

naBsa 12. NpaBuna cBA3bIBaHUA
CpaBHeHUe TaOJINYHBIX ¥ TPAH3aKIMOHHBIX JAHHBIX
V3en Anpuopu o Lo
JomnoHuTeIbHBIE OIIIHHU Y3JI0B Anpuopn .
JlonoHUTEeIbHBIE OIIIHY Y3JI0B ATIPHOPH .
V3en CARMA . .
Omuu noJielt ysia CARMA .
Onuuu moneneii y3na CARMA
HonosnHuTeabHble onun y31a CARMA
Crenku MoJiesielt paBuJI CBS3bIBAHUS
IToxpoGHOCTH ci1enKOB MOJEJIeH IpaBUJl
CBSI3BIBAHUS

[MTapameTtpsl crienkoB MoAeel MPaBUJI CBSI3bIBAHUS

CBojka o clienkax MoJiesielt IpaBuJI CB3bIBAHUS

reHepI/IpOBaHI/Ie Ha60pa IIpaBUJI U3 CJICIKa MOIEJIN

CBSI3BIBAHUS e
I'enepupoBanue GpUILTPOBAHHON MOACIIH .
CKOpl/IHF paBuUJI CBA3bIBAHUS .

Buenpenue mojieseii cBs3bIBaHUS.

. 230
. 230
. 231
. 232
. 233
. 234
. 235
. 235
. 236
. 238
. 238

. 241
. 242
. 243
. 244
. 244
. 245
. 245
. 245
. 246
. 246
. 247
. 247

248

. 249
. 249
. 249
. 249
. 254

. 254
. 255
. 255
. 255
. 256

257
260

. 262

. 263

264

. 265
. 265
. 266
. 267
. 268
. 269
. 269
. 270

. 271

274
275

. 275
. 276
. 276
. 277

V3en [locinenoBaTeIbHOCTh L.
Onuuu nosteit y3ia [TocnegoBatebHOCTD .
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nasa 13. Mogenu BpeMeHHbIX pAAOB

3auyeM HyXKHO IPOTHO3UPOBATH? .

JlaHHBIE BPEMEHHOT'O psiaa. -
XapakTepUCTUKU BPEMEHHBIX PSAIOB.
@yHKIIUU aBTOKOPPEJISIMY U YACTHOI
aBTOKOPPEJIALUU
TIpeo6pa3zoBanust psmoB

Psanp1 mpetukTOpOB .

Pexum MoemMpoBaHus IpOCTPaHCTBEHHO-BPEMEHHOTO

IpeJIcKa3aHus e e e e
ITpocTpaHCTBEHHO-BpEMEHHOE NIPE/ICKA3aHNUE -
Onuuu moJiei . L
[IpocTpaHCTBEHHO-BPEMEHHOE NPEACKAZAHUE -
WHTepBaiibl BpeMeHI Lo
TTpocTpaHCTBEHHO-BPEMEHHOE MTPEICKAa3aHuE -
OCHOBHbBIE ONIUY TOCTPOCHUS ...
ITpocTpaHCTBEHHO-BpEMEHHOE IPECKA3aHHE -
JONOJTHUTE IbHBIEC OMIVH ITIOCTPOCHUS
TTpocTpaHCTBEHHO-BPEMEHHOE MTPEICKa3aHue -
BriBosT . e
[TpocTpaHCTBEHHO-BpEeMEHHOE IpEeCKa3aHue -
Onmuu MoJieliei . Lo
Crienokx Mo/ie/ i IPOCTPAHCTBEHHO-BPEMEHHOTO
npeIcKa3anus

V3en TCM Lo
ITprunHHBIE MO BpEMEHH.
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CreHapuu NPpUYMHHON MO/IEIN BPEeMEHU

V3es1 BpeMEHHBIX PsII0B Lo
V3eI1 BpeMEHHBIX PSIIOB - OIIIHH MOJIeH .

V3ei1 BpeMEHHBIX PSIIOB - ONIUY CHeU(pUKAITT
JIaHHBIX e e
V3es1 BpeMEHHBIX PSIIOB - OIMIUK MOCTPOSHUS .
V3eI1 BpeMEHHBIX PSIJIOB - OMIIHA MOICITH
CJICTIOK MOJIEJIM BPEMEHHBIX PSI/IOB
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nasa 15. Mogenu metoaa OnOpHbIX
BEKTOpPOB .
O mozmem SVM .
Kak paboraer SVM.
Hactpoiika monermn SVM .
V3en SVM .
Onuyu Moieieid y3Jia SVM
Onuun sxcnepra y3iaa SVM
Cnenok mojaenu SVM .
IMapametps Mogen SVM.
V3en LSVM . .
Onuun Mofesneit y3iaa LSVM
Onuuu noctpoenust LSVM L.
Crenox moaesm LSVM (MHTepak TUBHBIH BbIBO,E[)
[Tapamerpsl Mogesu LSVM

aBa 16. Mogenu 6numanwmnx

cocenen

V3en KNN .o
Oy 1neseit ysia KNN
IMTapametpsr y31a KNN.

Crenok monemu KNN . e
[TpocmoTp Mozesm Oymxaiiero cXxoacTaa
IMapametpsr momemn KNN.

naea 17. Y3nbl Python
y3en SMOTE . .
[Mapamerpsl y3i1a SMOTE
y3en JIuneitnsiit XGBoost .
ITons y3ma Jluneitnbiii XGBoost . .
Onyu nocTpoeHus y3Jia JInHeHbIit XGBoost
Onuun Mozenu y3ia Jluneiinelit XGBoost .
V3en nepeBa XGBoost . .
ITons y3ma nepeBa XGBoost .
Onuyy NoCTpOoeHUs y3Jia JepeBa XGBoost
Onuyu Monemu y3iia nepesa XGBoost .
y3en t-SNE . .
Omnuu dKcnepTa y3Jia t- SNE .
Omuu BeiBOJA y3ia t-SNE
cneniku Mojiesu t-SNE .
y3es Ciry4aifHbIii Jiec
V3en ciaywyaitHOTO JIeca - HOJ’ISI Lo
V3eu ciyyaitHoro sieca - ONIUK TOCTPOCHUS .
V3en ciyuaitHoro Jieca - Onuuu Mojesu
CIenky MOJIEIIH CITyYaifHOT O Jieca
y3es One-Class SVM
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maBa 18. Yanbl Spark
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Onyu noctpoenust y3ia Isotonic- AS
Crnenxu monemn Isotonic-AS .
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[Tosst y3s1a K-Means-AS .
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Npeaucnosue

IBM® SPSS Modeler - 9To HHCTpyMeHTAaJIbHAS CPe/a HCCieaoBanus AaHHbIX IBM Corp., paccunTanHas Ha paboTy ¢
npemnpustueM. SPSS Modeler nomoraet opraHu3anusM yiIyqlinTh B3aUMOCBSI3U C KIIMCHTAMU U OT/ICIbHBIMUA
JIMIaMu, obecrieurnBast TJry0oKoe MOHMaHue JaHHbIX. OpraHu3anuy UCIOJB3YIOT MPHOOPETEHHBIE C TOMOIIBEO
SPSS Modeler riryObokue 3HAHUS IS COXpAHEHNS BBITOTHBIX 3aKa3YNKOB, OOHAPYKEHUS BO3MOKHOCTEH
JIOTIOJIHUTEIILHBIX IOKYIOK, TPUBJICYCHHSI HOBBIX KJIMEHTOB, OOHAPYKEHUsI OIINOOK, COKPAILIEHUSI PUCKOB U
YJIy4IIeHH B 00ECIEUeHUH TOCYIaPCTBEHHBIX CITYKO.

Harsinaenii uatepgeiic SPSS Modeler naeT mosib30BaTesiM BO3MOXKHOCTD IPUMEHATD CBOM KOHKPETHBIN OIBIT B
Ou3Hece, 4YTO CIOCOOCTBYET pa3paboTke 6oJjiee MOITHBIX MPEACKA3BIBAIONINX MOJIEIIEN U COKpAIlaeT BpeMs
npunsitus pemenusi. SPSS Modeler npeniaraet MHOTO C1oco60B MOAEITMPOBAHHMS, TAKUX KaK aJTOPUTMBI
Ipe/icKa3aHus, Kiaccu(uKannuy, CErMEHTAMN 1 accollMaTuBHOTO oOHapyxenus. Korna moneneit IBM SPSS
Modeler Solution Publisher monnepxxuBaeT nx pacnpocTpaHeHNe Ha yPOBHE OPraHU3ALMH I TPHHAMAFOIINX
pelleHne COTPYAHUKOB WJIM /ISl IPUMEHEHUS K 0a3e TaHHBIX.

O 6usHec aHanuTuke IBM

ITporpammuoe obecnieyenne IBM i1 6u3HeC aHATMTHKY OPEOOCTABIISECT MOJIHYIO, TOCIIEOBATEIBHYIO 1 TOYHYEO
uH(pOopMaIuIo, KoTopas noBeimaeT 3pGekTHBHOCTD BeneHus ousHeca. [1oTHBIN HAOOP MPOrpaMMHOT0 00eCIeYeHU ST
s |business intelligence] [rpormocTiyeckoit aHaJ'II/ITI/IKI/Il |ynpaBneH1/m (uHAHCOBOI! 3((EKTHBHOCTHIO 1 CTpaTemeﬁII/I
b,HaJ'II/ITI/I‘{CCKI/IX HpHJ’IO)KCHHﬁl MO3BOJIACT SAICHO BUACTH TCKYIYIO CUTyallUIO, @ TAKXE JICJIaTh NPOTHO3EbI,
MO3BOJIAOIIUE TPEANIPUHUMATD NPAKTUICCKUE ﬂeﬁCTBI/Iﬂ. B coueTanuu ¢ PCHICHUSAMU IJI1 KOHKPECTHBIX OTpaCJ’ICﬁ,
IIPOBEPEHHOI NPAKTHKOIT U yciyramu 6usHec aHaymTrka IBM no3BosisieT opraHuzanusM JIroObIX pa3MepoB
JIOCTUTaTh HAUBBICILICH IIPOU3BOIUTEIILHOCTH, YBEPEHHO aBTOMATU3UPOBATH POLECCH IPUHSITHS PELIEHUN 1
JIOOUTHCS JIyUIINX PEe3yIIbTATOB.

Kak cocraBHas yactb 3T0r0 HabOpa, mporpamMmuoe obecneuerne IBM SPSS Predictive Analytics momoraet
OpraHu3alMsIM IPeAcKas3bIBATh OyAyIIHe COOBITHS ¥ IPEIIPHHIMATH IPAKTHYECKUE ACHCTBHS HEOCPEACTBEHHO Ha
OCHOBe 3THUX Ipejcka3anuii. KoMmmepueckue, mpaBUTEILCTBEHHbIC M AKaIeMUYECKHE OPraHU3aliK BCEro MUpa,
noJrararoTcst Ha TexHosoruro IBM SPSS, obecneunBaroniyro KOHKYPEHTHOE IPEUMYILIECTBO B IPHUBJICUCHNUH,
yIep>KaHUU U MOBBIIIEHUH OTJa4’ OT KJIMeHTOB. Bxirouast mporpammuoe obecnieuenue IBM SPSS B cBon
€)Xe/IHEBHBIE Ollepallii, OPraHu3aluyd MOTYT IPOTHO3UPOBATL OyAyILMe COOBITHUS, HAIPABIISATD U
ABTOMATH3MPOBATh PELICHHS JJIsi COOTBETCTBHUSI OM3HEC-1IEJISIM M JOCTUTaTh OLyTUMBIX KOHKYPEHTHBIX
nperMyniecTB. YToObl HOJIYYHTh JaJIbHEHIITYIO HHOOPMALMIO UM CBA3ATHCS C HPEICTABUTEIIEM, 3aiIUTe Ha
http://www.ibm.com/spss|

TexHUYecKana nogaepmKa

TexHnueckas HOJAEPKKA MPETOCTABIIIETCS KJIMEHTaM, OIUIAYNBAIOIINM OOHOBUTE IbHBIE B3HOCHL. ITosbp30BaTe N
MOTYT 00paIaThCs B CIyk0y TEXHHUECKOH MOAAEPKKH, €CIIM y HUX BO3HUKAIOT KaKue-JIM00 MpoOIIeMBbl C
UCIIOJIb30BAHUEM HJIM YCTAHOBKOI mporpaMmHoro obecneuenus IBM Corp.. 3a TexHIUECKO# OAAEPXKON
obparraiitecs Ha caiit IBM Corp.: |http://www.ibm.com/support| TTpu obpaliieHi 3a Mo IepxKKOii GYIbTe FOTOBBI
Ha3BaTb ceOs M OpraHu3aluio, B KOTOPOil Bbl paboTaeTe.



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

IBM SPSS Modeler - 3T0 KOMILIEKT HHCTPYMEHTOB UCCJICIOBAHUS TAHHBIX, IPH HOMOIIKA KOTOPOTO MOKHO OBICTPO
pa3pabaTbhIBaTh NPOTHO3HBIE MOJIEJH, UCIIOJIb3YIOIIUE JIEJIOBbIE 3HAHUS U OMBIT, U BHEAPSITh UX B JIEJIOBBIE
onepaluu JJis yCOBEPIIEHCTBOBAHUS Ipoliecca NPUHATHS peleHuii. PazpaboTanHblil HA OCHOBE MOJEH
npoMmbliiieHHoro crangapta CRISP-DM, IBM SPSS Modeler noanepkuBaeT BeCh MPOIECC UCCIICAOBAHUS TAHHBIX,
OT 00PabOTKM UCXOIHBIX JAHHBIX JIO MOJIYYCHUS JIYUIIHAX JICJTOBBIX PE3yJIbTATOB.

IBM SPSS Modeler npeniiaraet pst MeTOI0B MOJISIMPOBAHUS, B3SITHIX U3 TaKUX O00JIacTell, kKak oOyueHre MallnH,
MCKYCCTBEHHBIN MHTEJUIEKT U cTaTUCTHKA. [Ipr moMomu MeTOA0B, JOCTYNHBIX HA HajmTpe MoaemmpoBanne, MOXHO
U3BJIeYb HOBYIO HH(GOPMAIUIO U3 JAHHBIX U pa3paboTaTh MPOTHO3HBIE MOAEHN. Y KaXIOr0 U3 METOJO0B €CTh CBOU
CUJIbHBIC CTOPOHBI U TUIIBI 3a/4aY, JJI pCUICHUA KOTOPBIX OH JIYYIIIE BCEIO NOAXOJUT.

SPSS Modeler MOXHO TPHOOGPECTH KaK OTACIBLHBIN MPOYKT UITH UCIIOJB30BATh KaK KJIMEHT B coueTaHnu ¢ SPSS
Modeler Server. Kpome TOro, 10CTyIeH psiI JOMOJIHATEILHBIX BO3SMOXHOCTEH, CBOJIKA KOTOPBIX JTA€TCS B
CIIe/IYIOIMX pasjesiaX. JIOHOHUTE bHYI0 HHOPMALMIO CMOTPHTE MO ceblike |https:/www.ibm.com/analytics/us/|
n/technology/spss/|

MpoaykTtbl IBM SPSS Modeler

B cemeiictBo nmpoaykToB IBM SPSS Modeler u cBsi3aHHBIE C 3TUM CEMENRCTBOM MPOTPAMMBI BXOJISIT CJIEAYIOITNE
IPOIYKTHI:

* IBM SPSS Modeler

» IBM SPSS Modeler Server

* IBM SPSS Modeler Administration Console (Bxiroueno B IBM SPSS Deployment Manager)

* IBM SPSS Modeler Batch

* IBM SPSS Modeler Solution Publisher

* Apantepsr IBM SPSS Modeler Server mist IBM SPSS Collaboration and Deployment Services

IBM SPSS Modeler

SPSS Modeler - 310 nosiHOQYHKIMOHAIbHAS BEPCHUS IPOYKTa, yCTAHABJIMBAEMAsl U 3aIlycKaeMas Ha IIepCOHaIbLHOM
koMmmbrotepe. SPSS Modeler MOXHO 3aIyCTHUTD B JIOKQJILHOM PEXHMMeE, KaK aBTOHOMHBIN TPOJIYKT, UJIH B
pacnpeneneaHOM pexume BMecte ¢ IBM SPSS Modeler Server, 4ToOBI TOBBICUTE IPOU3BOIUTEIFHOCTD Ha OOJIBIITIX
Ha0OoOpax JaHHBIX.

Hcnomb3ys SPSS Modeler, MOXHO OBICTPO M HHTYUTUBHO CTPOUTH TOYHBIE MIPOTHO3HBIE MOJIEJIH, He Tprbderas K
MIPOTPaMMUPOBAHMIO. VICTIOIB3yS YHUKATIBHBIN BU3yaIbHBIN HHTEP)EC, MOKHO JIETKO BH3yaIM3UPOBATH IPOIIECC
AHaJIN3a JAaHHBIX. B IPOAYKT BCTPOEHBI paciinpeHHble QYHKIIMY aHAJIUTHKY, IPU TOAACPKKE KOTOPBIX MOXHO
O6Hapy)KI/IBaTI: B JAHHBIX CKPBITBIC CTPYKTYPbI U TCHACHIIUU. Moxno MOACIUPOBATD PE3YJIbTATBI U BBISACHATD,
Kakue (paKTOPhI HA HUX BJIMSEOT, YTOOBI IIOJTHOCTHEO UCIOJIB30BAThH JICJIOBBIC BO3MOXXHOCTHU M OIPAHAYUABATH PHUCKH.

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

IBM SPSS Modeler Server

SPSS Modeler nosib3yeTcst apXUTEKTYPO KJIMEHT - CepBEpP, YTOOBI paCIPEesIITh TPEOOBAHUS PECYPCOEMKHUX
oneparuii o MOITHBIM CEPBEPHBIM IPOTpaMMaM, YTO MOBBIIIAET MPOU3BOAUTEILHOCTD ISl OOJILIINX HAOOPOB
JTAHHBIX.
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SPSS Modeler Server - 3T0 OTAEILHO JIAIIEH3UPYEMBI MPOIYKT, KOTOPBI HEMPEPHIBHO pabOTAET B PEXKUME
pacipenesieHHOTO aHaJIM3a Ha XOCTe cepBepa COBMECTHO C OJTHOM WJIM HECKOJIbKUME ycTaHoBKaMmu IBM SPSS
Modeler. ITpu 3Tom SPSS Modeler Server obecnieunBaeT BBICOKYIO MIPOU3BOAUTEILHOCTD I OOJIBIINX HAOOPOB
JIAHHBIX, HOCKOJIbKY PECYPCOEMKHE OIEpalni MOXHO BBIIOJIHITH HA CepBepe 0e3 CKauMBaHMS JAHHBIX Ha
koMnbroTep kiueHTa. Kpome Toro, IBM SPSS Modeler Server oOecnieunBaeT moiepxKy Isl BO3MOXKHOCTEMN
ontumu3anuu SQL 1 MomempoBaHus B 6a3e JaHHBIX, YTO JACT AOMOJHUTEIHHBIN BBIATPHIII B
MPOU3BOAUTEIILHOCTH U aBTOMATU3AIINH.

IBM SPSS Modeler Administration Console

Modeler Administration Console - 310 rpadguueckuii moJib30BaTEILCKUN HHTEPEHC ATl yIPABIICHUS
MHOTOYHCIICHHBIMU onnusiMu koHpuryparuu SPSS Modeler Server; ux MOXHO Taxxe KOHQUTYpUPOBATH U
nocpeacTBoM daiiina onnuii. Koncoub, Bxonsmas B coctaB IBM SPSS Deployment Manager, MoxeT
UCIOJIb30BaThCS JJI OTCIJICKUBAHUS U KOHDUTrypupoBanus ycraHoBok SPSS Modeler Server; ona nocrynna 6e3
JIOTIOJTHUTEJILHOM OIUIATHI JJIs AeficTByromuX 3aka3unkoB SPSS Modeler Server. DTy npukiiaiHyro mporpaMmy
MOXHO YCTAaHOBHUTH TOJILKO Ha KOMIbIoTepax Windows; oJTHaKO OHa MOET YIPaBJIATH CEPBEPOM Ha JIFOOOM
MOIIePXKUBAEMOi TUTaThopMme.

IBM SPSS Modeler Batch

XoTsl OOBIYHO HCCIIeTOBAHNE JJAHHBIX - MHTEPAKTUBHBIN MPOLIECC, MOXKHO Takxke 3amycTuth SPSS Modeler u3
KOMaH/HOI CTPOKH, He OTKpbIBas rpaduyeckuii uuTepdeiic. Hampumep, y Bac MOTyT OBITH IPOJOJIKUTEILHBIE HITH
MIOBTOPSIIOIIMECS 321a4H, KOTOPBIE XKEJIATeJIbHO BBINOJIHUTE Oe3 yuacTus noyb3osartesisi. SPSS Modeler Batch - ato
ocobas Bepcust MPOIYKTa, IPEIOCTABIISIONIAS TOAIEPXKKY BCeX aHAJIMTHYECKUX Bo3MoxHocTel SPSS Modeler 6e3
BBI30Ba OOBIYHOT'O MOJIb30BaTENILCKOTO MHTEpdeiica. SPSS Modeler Server Heo6xoaum 1t ucnosib3oBanus SPSS
Modeler Batch.

IBM SPSS Modeler Solution Publisher

SPSS Modeler Solution Publisher - 310 nHCTpYMEHT, K HOMOIIM KOTOPOTO MOXHO CO3/1aTh HAKETHYIO BEPCUIO
notoka SPSS Modeler; Takyro BepcHIO MOXHO 3aIyCKaTh BHEIIHUM MEXaHM3MOM BPEMEHHU BBIIIOJIHEHUSI WX
BCTPOUTH BO BHEIIHIOIO MIPUKJIATHYEO IPOTPAMMYy. DTHM CIIOCOOOM MOXHO ITyOJIMKOBATH M BHEAPSTH MOJIHBIC
noToku SPSS Modeler mist ucnosnp3oBanus B cpenax, riae SPSS Modeler we ycranosyien. SPSS Modeler Solution
Publisher pacnpoctpansiercs B coctae ciryx0b1 IBM SPSS Collaboration and Deployment Services - Scoring, mis
KOTOpoOii TpebyeTcs oTaenbHas smieH3us. C 3Toit mmuensueit Bol moiyuaete SPSS Modeler Solution Publisher
Runtime, npu moMOIIK KOTOPOTO MOXKETE 3aMyCKATh OMYOJIMKOBAHHBIE TOTOKH.

HonomauTenpHyro nHGopmanuto o SPSS Modeler Solution Publisher cmoTpute B nokymentanuu IBM SPSS
Collaboration and Deployment Services. Llentp 3uanuit IBM SPSS Collaboration and Deployment Services coaepxut
paszaesst "IBM SPSS Modeler Solution Publisher" u "IBM SPSS Analytics Toolkit".

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

Hus IBM SPSS Collaboration and Deployment Services ToCTyIeH psi a1anTepoB, Py MOCPEACTBE KOTOPBIX SPSS
Modeler u SPSS Modeler Server moryT B3aumoeiictBoBaTh ¢ penozutopuem IBM SPSS Collaboration and
Deployment Services. [Tpu stom notox SPSS Modeler, BHepeHHBII B penO3UTOPUil, TOCTYIEH [IJI1 COBMECTHOTO
UCIOJIb30BAHUS HECKOJIBKMMH TOJIb30BATESIMYU UJIH JIUTS OOpallleHus U3 MPUKJIAHON mporpammel IBM SPSS
Modeler Advantage TOHKOTO KJIMeHTa. AJTAlITEp YCTAHABIIUBACTCS B TOU CUCTEME, B KOTOPOM HAXOUTCS
PENO3UTOPUH.

Boinycku IBM SPSS Modeler

SPSS Modeler nocTyneH B CeIyOIIUX BBITYCKaX.
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SPSS Modeler Professional

SPSS Modeler Professional comepxuT Bce HHCTPYMEHTBI, HEOOXOIUMBIE JIJTs1 PAOOTHI ¢ OOJIBIIUMHCTBOM THUIIOB
CTPYKTYPUPOBAHHBIX JJAHHBIX, TAKMX KAK TPACCHPOBKA MOBEICHUS U B3aUMOIUCTBHS B cucTeMax CRM,
JeMorpaduu, HoBeAeHNs OKYyIaTeN el U JaHHbBIX O MPOIaXxax.

SPSS Modeler Premium

SPSS Modeler Premium - 3T0 oTIeIbHO JIMIIEH3UPYEMBIil MPOAYKT, pacmmpsroiuit SPSS Modeler Professional st
paboThI CO crenMaIM3nPOBAHHBIMY IAHHBIMH U C HECTPYKTYPUPOBAHHBIMYU TEKCTOBbIMH JaHHbBIMH. SPSS Modeler
Premium BxJrouaeT B ce0st IBM SPSS Modeler Text Analytics:

IBM SPSS Modeler Text Analytics ncnosp3yeT HOBeifllIne TUHIBUCTHYECKUE TEXHOJIOTUN U 00paboTKy
ecrecTBeHHOT O si3b1ka (NLP) 1151 ObicTpoii 06paboTKu caMbIX pa3HOOOPA3HBIX HECTPYKTYPUPOBAHHBIX TEKCTOBBIX
JIAHHBIX, JIJIsl N3BJICUEHHS ¥ OPTaHU3ALNK KIIFOUEBBIX IIOHSITHH ¥ IPYIIAPOBAHUS 3TUX MOHSTHI B KATETOPHH.
W3BrieueHHbIE MOHSTHS ¥ KATETOPHH MOXXHO COYETATh C CYIECTBYIOIINMU CTPYKTYPHUPOBAHHBIMY TAHHBIMH,
TAKMMH KaK AeMOoTpadryYecKye, U MPUMEHSITh K MOIEJIMPOBAHUIO IIPH MOMOIIY OJIHOTO KOMIUIEKTa HHCTPYMEHTOB
nuccienoBanus maHHBIX IBM SPSS Modeler niis nostyuenus 60Jiee Ka4eCTBEHHBIX W CIICIIMAIM3UPOBAHHBIX PEIICHUH.

IBM SPSS Modeler Subscription

IBM SPSS Modeler Subscription obecnieunBaeT Bce Ipeacka3aTesibHble aHAIUTHYECKUEe BO3MOXHOCTH
TpaauionHoro kiaueHta IBM SPSS Modeler. B Brinycke ¢ moanickoii BbI MOXETe PETYJISIPHO CKAYUBATh
OOHOBJICHHS IPOJTYKTA.

JokymeHTauua

K moxymMeHTanmum MoxxHO 00paTuThes n3 MeHto CripaBka B SPSS Modeler. T1pu aToM oTkpriBaeTcs LleHTp 3HAHUH,
0O1IEe/IOCTYHBI U3BHE IPOIYKTA.

[TosHast TOKyMeHTanus A1 KaX10T0 MPOIYKTa (B TOM YHCJIe HHCTPYKIUH 10 YCTAHOBKE) JOCTYIIHA TaKXKe B
¢bopmate PDF B HECKOJIbKMX CKATBIX HAKaxX KaK 4YacTh CKauYMBaeMOIo obpasa npoaykra. Kpome 3Toro, MoxHo
ckavaTh 1oKyMeHTH PDF ¢ Be6-caitra |http://www.ibm.com/support/docview. wss?uid=swg2704687 1|

HokymeHTauma K SPSS Modeler Professional
B xommekT nokymentanuu SPSS Modeler Professional (BkJrrouast ykazaHus 10 yCTAaHOBKE) BXOISAT:

* IBM SPSS Modeler PykoBoacTso nosb3oBarens. O01iee BBenenue B ucrnosb3doBanue SPSS Modeler, B ToM uuce
0 CO3JJaHUU MOTOKOB JAaHHBIX, 00pabOoTKe MPONYLICHHBIX 3HaYeHU, mocTpoeHuto Beipaxenuit CLEM paborte ¢
MPOCKTAMH ¥ OTYETAMH U COCTABJICHUIO MTAKeTOB MOTOKOB /I BHeapenus B IBM SPSS Collaboration and
Deployment Services nym IBM SPSS Modeler Advantage.

* V3Bl HCTOYHHKOB, 00padoTky 1 BeiBoga IBM SPSS Modeler. Onucanus Bcex y3JI0B, CIIy>KalllUX AJIs YTEHUS,
00pabOTKM M BBIBOJIA JAHHBIX B Pa3yIMYHbIX hopmaTax. [1o cymecTBy 9TO Bee y3JIbl, KpOME Y3JI0B
MOJIEIIMPOBAaHHUS.

*  V3asl MmogempoBanus IBM SPSS Modeler. Onmcanus Bcex y3JI0B, CIIy>XalllUX AJIs CO3JaHUS MOeJIel
uccienosanus nanusix. IBM SPSS Modeler npensiaraer psix METOI0B MOIEJIMPOBAHUS, B3SITHIX U3 TAKUX
obacTeil, kak 0Oy4YeHUE MAIlIUH, UCKYCCTBEHHBI HHTEJIJIEKT U CTATUCTHKA.

* PykoBojcTBO o npukJjaaubmM nporpammam IBM SPSS Modeler. [TpuMeps B 3TOM pyKOBOJICTBE CITy)KAT
KpaTKHUM CIIENUAJIN3UPOBAHHBIM BBEICHHEM K T€M MJIM MHBIM METOJIaM M TeXHOJIOTHSIM MOJIEJIMPOBAHUSA. DTO
PYKOBOJICTBO JIOCTYIIHO TaKXe€ B 9JIEKTPOHHOM Buje B MeHIo CripaBka. J{onoHuTeIbHY0 HHQOPMALHIO
cMmoTpuTe B paszese [ “TIpuMeps! IPUKIAIHBIX IporpamMm’ Ha cTp. 4

* Cuenapuu u aroMaTi3auus Python IBM SPSS Modeler. Madopmarus 06 aBTOMaTH3AIMNA CUCTEMBI ITyTeM
co3aaHus cueHapueB Python, Bkirrouasi crieHapuu CBOMCTB, KOTOPBIE MOT'YT UCIIOJIb30BATHCS JJIsl pAaOOTHI C
y3JIaMH U IOTOKaMH.
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* PyxoBoactBo no BHepennto IBM SPSS Modeler . Tudpopmanus o BemmosieHnn IBM SPSS Modeler motokxos
Kak 1n1aroB oopadoTku 3aganuii mox ynpasienuem IBM SPSS Deployment Manager.

*  PykoBoactso pazpaborunka IBM SPSS Modeler CLEF . CLEF npenocrapiisieT BO3MOXHOCTH HHTEI'PALIUU C
IIporpaMMaMi IPYTUX IPOU3BOANTENICH, TAKAX KaK MMOANPOTPAMMEI 00paOOTKHU TaHHBIX WM aJITOPATMBI
MojieJIupoBaHusl, kak ¢ y3iaamu B IBM SPSS Modeler.

*  PykoBoJCTBO N0 HccJieI0BaHNUIO JaHHBIX B 6a3e qannbix IBM SPSS Modeler. apopmanus o ToM, Kak
HCIOJIH30BaTh MOITHOCTH Balllel 0a3bl JAaHHBIX JIJISI MOBBIIICHUS TPOU3BOJMTEILHOCTH U PACIIMPEHUS JUana3oHa
BO3MOJKHOCTEH aHaJIM3a ¢ MPUBJICUCHUEM aJITOPUTMOB OT CTOPOHHHX MPOU3BOIUTEICH.

* PykoBocTBO aIMHHHCTPATOPA H PYKOBOACTBO N0 npou3BoauteabHocTH IBM SPSS Modeler Server .
Nudopmanumst o ToM, kak ckoHGUTYprpoBaTh u anMuHUCTpUpoBaTh IBM SPSS Modeler Server.

* IBM SPSS Deployment Manager PykoBoacTso noJib3oBatessi. MlHpopmanus o6 UCIIOIb30BaHUT
I0JIb30BATEJILCKOTr0 MHTep(eiica a IMIHUCTPATUBHON KOHCOJIM BKJIFOYEHO B MIPHUKJIATHYIO IPOIPAMMY
Deployment Manager ajis MoHMTOpHHTa U KOHpUTrypruposanus cepsepa IBM SPSS Modeler.

* PyxkoBoacteo no CRISP-DM IBM SPSS Modeler. [TommaroBoe pykoBOJICTBO K HCHOJIb30BAHUIO METOIOJIOTUN
CRISP-DM puist uiccrienoBanust nanuabsix SPSS Modeler.

* IBM SPSS Modeler Batch PykoBoacTBo nosn3oBates. [TostHOe pykoBOACTBO MO Hcnosib3oBanuto IBM SPSS
Modeler B makeTHOM pexXuMe, BKIIFOUAS IIOAPOOHOCTH BBIOJHEHNUS B TAKETHOM PEXUME U ApPTYMEHTHI
KOMAaH/IHO# CTPOKHU. DTO PyKOBOJCTBO JOCTYIHO TOJBKO B popmate PDF.

HokymeHTaumna SPSS Modeler Premium
B xommiext nokymentanuu SPSS Modeler Premium (BkJrouast ykazaHus IO yCTAHOBKE) BXOST:

* SPSS Modeler Text Analytics PykoBoacTso nosb3oBarens. MHbpopmanus 06 NCIOIH30BAHUN aHAJIMTHKA
TekcToB coBMecTHO ¢ SPSS Modeler, B TOM uncIte 1o y3j1aM HCCIIeIOBAHUS TEKCTOB, NHTEPAKTUBHOMN
UHCTPYMEHTAJIbHOI cpefie, aboHaM U APYTUM pecypcaMm.

anMepr nPpUKNagHbIX nporpamMmm

WucTpymeHTH uccegoanus naHHBIX B SPSS Modeler moMoraroT pa3pemuTs IMAPOKUit CIEKTP ACJIOBBIX U
OpraHU3aIMOHHBIX TPOOJIEM, a MPUMEPHI MIPUKJIAHBIX IIPOTPAMM MPEIOCTABIISIOT KPATKHUE, IIeJICBbIC BBEICHNS B
KOHKPETHBIE METO/IbI M CIIOCOOBI MOJIEIMPOBaHUs. VIcob3yeMbIe 3/1ecb HAOOPHI JTAHHBIX HAMHOTO MEHBIIIe
OTPOMHBIX CKJIA/IOB JaHHBIX, KOTOPBIMH YIPABJISIOT HEKOTOPHIE HCCIIEOBATENN JAHHBIX, HO IPUMEHSEMBbIE
MOHATHUS ¥ METOIBI TOJDKHBI MACIITAONPOBATHCS JO PeaIbHBIX HPHUKJIAIHBIX IPOTPAMM.

YUToObI 06paTuThCs K MpuMepaM, Boioepute Ilpnvepsl npukiaagusix nporpamm B MeHro CrpaBka B SPSS Modeler.

Daiisibl JTAHHBIX U HOTOKU IPUMEPOB YCTAHABIIMBAIOTCS B nanke Demos B kaTajiore yCTAaHOBKU MPOJIYKTA.
HonommuTenbryro nHGopManuto cMotpute B paszeste [ Tlanka demos”

ITpumepsr MoaempoBanns 6a3 JaHHbIX. CMOTPUTE 3TU IPUMEPHI B pykoBoacTBe IBM SPSS Modeler: Pykosoacteo
110 UCCACTOBAHUIO JAHHBLX 8 DA3€ JAHHbLX.

IIpumeps! cuenapueB. CMOTpUTE 3TH IPUMeEpPLI B pykoBoactse IBM SPSS Modeler Scripting and Automation Guide.

Manka demos

®Daiispl JaHHBIX U IPUMEPBI IOTOKOB, UCIOJIb3YEMbIE C IPUMEpPaMU MPHUKJIATHBIX TPOTPAMM, YCTAHABIIUBAIOTCS B
nanke Demos B kaTajiore ycranoBku npoaykra (manpumep: C:\Program Files\IBM\SPSS\Modeler\<sepcus>\
Demos). K 3T0if manke MOXXHO Takxe 00paTuThes u3 Tpymmsl mporpamM IBM SPSS Modeler B menro [Tyck Windows
WM, IEJIKHYB 1o Demos B Cucke HeTaBHO UCMOJIb30BABIIUXCS KATAJIOIOB B IUAJIOroBOM okHe Maiii > OTKPbITH
NOTOK.
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OTcnexusaHue nNULEH3Nn

ITpu pabote ¢ SPSS Modeler ncnosib30BaHme JULIEH3UI OTCICKUBACTCS U 3aNMCHIBAETCS B )KYPHAJI Yepes
peryJspHble UHTEPBaJbl BpeMeHU. B sxypHas 3anuceiBatoTcst mokazatenu juneHsupoanuss AUTHORIZED_USER u
CONCURRENT_USER; Tun 3anmceIBaéMoOro B XXypHaJI MOKa3aTesIs 3aBUCUT OT THMA JIMIEH3UU, KOTOpasl y Bac ecTh
1 SPSS Modeler.

I'enepupyemble (haiibl )KypHATIOB MOTYT 00pabaThiBaThes HHCTpyMeHTOM IBM License Metric Tool, u3 xoToporo
BBl MOXKETE CTEHEpHUPOBATH OTUYETHI 00 MCHOJIb30BAHUN JIUIICH3HUH.

DaiisIbl KYPHAJIOB JIMIEH3UPOBAHHUS CO3/IAFOTCS B TOM K€ KATAJIOTE, Ky/Ia 3AlIChIBAIOTCS U (haiIIbl )KyPHAIIOB
ksmenta SPSS Modeler (mo ymomuanuro SALLUSERSPROFILE%/91BM/SPSS/Modeler/<Bepcus>/10g).

I'masa 1. O nmporpamme IBM SPSS Modeler
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[naBa 2. BBeaeHne B mogenuposaHue

Mogesib - 3T0 HabOp npaBuii, GopMyJI UK YPABHEHHIA, KOTOPBIE MOXKXHO HUCIIOJIL30BATh JJIS MPEICKA3aHIS
BBIXO/IHBIX JaHHBIX HA OCHOBaHMM HAOOpa BXOJHBIX MOJIEH WM nepeMeHHbIX. Hanpumep, (puHaHCOBasI KOMIaHUS
MOXET UCMOJIb30BATh MOJAEJIb ISl IPEeICKA3aHMsI PUCKOB BBIIAYM KpeAUTa OOpaTUBIIUMCS 32 HEel KJIMEHTaM Ha
OCHOBaHWH WH(GOPMAIUH, yXKE U3BECTHOW O OBIBIINX KJIMCHTAX.

B03MOXHOCTD HpeICKa3aHUs BBIXOAHBIX JAHHBIX - 3TO OCHOBHAS 11€JIb IPE/ICKA3aTeJIbHON aHAIMTUKY, 4 TIOHUMAHHE
mporiecca MOJISJIMPOBAHUS - 3TO KJIFOY K ucnojb3oBanuto IBM SPSS Modeler.

Credit rating

|_Categary % i
9 Bad 406844 703
|8 Good 59.056 1014
E Tuotal 1000001717

Incame level
Adj. P-value=0.000, Chi-square=481.188, df=2

High ij MeTum
Made 1 Maode 2 Maode 3
Category % n Category . % n Category . % il
Bad 10969 &0 Bad 83378 31 Bad 41656 332
B Good 89.031 487 B Goog 16622 B2 B Googd 58.344 465
Taotal 31.858 847 Tatal 21.724 373 Total 46,418 TFO7
T T— T T<

PucyHok 1. lpoctasa moaens aepesa peLleHni

B 3TOM mpumepe rcnosib3yeTcss MOAEITb AepeBa pellleHHii, KoTopas KjaccuuuupyeT 3anuch (1 IpeacKa3biBaeT
OTKJIUK), UCTIOJIB3YS PSI IPABIII PELICHUH, HAIIpIMeED:

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

Xots B 3ToM npuMepe ucrnoibiyercs Moneias CHAID (Chi-squared Automatic Interaction Detection -
ABTOMATHYECKOE OOHApYXKEHNE B3aUMO/ACHCTBUS XU-KBAApaT), OH IpeJHA3HAYCH JJI OOIIEro BBEICHNUS, 1
GOJILIIMHCTBO IMOHSITHI IIUPOKO MPUMEHSIOTCS B Ipyrux Tunax Moaeaposanus B IBM SPSS Modeler.

ZLJ'ISI MMOHUMAaHMS JIFOO O MOACJIN CHavaJla HY>)KHO IMMOHATH, KAKMC JaHHBIC B HEC MMOCTYNAKOT. B satom MMpUMEPE JaHHDBIC
COACpKAT I/IH(l)OpMaHI/I}O 0 KJIMeHTax OaHKa. I/ICHOJ'II)Sy}OTCSI CJIICAYOIIUEC I1OJIA:

Nms nosst Onucanne

Credit_rating Kpenutusrii petitunr: 0=ITnoxoii, 1=Xopormuii, 9=3Ha4eHUs OTCYTCTBUS

Age Bospact B rogax

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

Credit_cards KosniecTBo KpeIUTHBIX KapT y KJIMEHTa: 1=MeHbIIIe ISTH, 2=NATh UJIH
6ousiblIe

Education VposeHb oOpa3oBanus: 1=Bricias mkoa, 2=KoJsemk

Car_loans KoJsmuecTBO BBIJIaHHBIX CCY/l Ha MOKYNKY aBToMoOuist: 1=He ObLs10 1im o/1Ha,
2=]1Be uu 6OJIbIIE

© Copyright IBM Corp. 1994, 2017 7



Bank noaaepxuBaeT 6a3y JaHHBIX C XPOHOJIOTHYECKOW HH(pOpMAanuel o KJIMeHTaX, KOTOPbIe OpaJiil CCy bl B 3TOM
OaHKe, B YaCTHOCTH, BBINOJIHSJIN JI OHU CBOM 00s13aTesbeTBa (KpeauTHbIi pedTHT = XOopomuit) uin
OTKa3bIBaJICh OT Iutatexet (Kpeautnsiit peiitunr = [1noxoit). Mcronb3ys 3Tu cylecTByIOINE JaHHBIE, OAHK XOUeT
MOCTPOUTBH MOJEJIb, KOTOPasl HO3BOJIUT NPEACKa3aTh, HACKOJIBKO BEPOSITHO, YTO OyAyllre oOpallleHns 3a cCyJaMU
MpHUBEIYT K HEMJIATEXKAM.

I/ICHOHLSyH MOJECJIb A€PEBa peLHCHI/IfI, BbI MOXETC MIPOAHAJIMBUPOBATDb XaPAKTCPUCTHUKU ABYX I'PYIII KJIMEHTOB U
OpeaAcKa3aTb BEPOATHOCTb OTKa3a OT IIaTexXeu no ccynac.

B 3TOM npumepe UCIOJIb3YeTCsl MOTOK ¢ UMeHeM modelingintro.str, TOCTYIHBIHA B nanke Demos B IOANANKE Streams.
Daii JaHHBIX - 9TO tree_credit.sav. JIOMOJHUTEIbHYIO HHPOPMAIIUIO CMOTPUTE B pasieic |“1'Ian1<a demos” Ha CTp.|

JaBaiiTe IOCMOTPUM Ha 3TOT MOTOK.
1. B riaBHOM MEHIO BLIOEpHUTE:
®aiis1 > OTKPBITH NOTOK

2. IllenxHUTE MO 30JI0TOMY 3HAUKY CJIENKa HA MAHEJM HHCTPYMEHTOB AMAJI0roBOro okHa OTKpPBITH U BbIOEpHTE
nanky Demos.

3. JABaxxIbl IIEJIKHUTE N0 MAIKE Streams.

JBaxxIbI IIeNIKHUTE TI0 (aiiny ¢ umeHeM modelingintro.str.

NMocTpoeHue NOTOKa

tree_credit.sav Type Creditrating

F=EE

Tahle

Q

Analysis

PucyHok 2. [NoTtok MmoaennposaHus

JlJ1s mocTpoeHus MOTOKA, KOTOPBIA OyIeT co3AaBaTh MOJIEIb, HAM HYXXHO IO KpaifHeit Mepe TpH 3JIeMeHTa!

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

* V3eJ HCTOYHMKA WK JTOTIOJIHUTEIbHBIN y3es1 Twur, rie 3a7aroTcsi CBOMCTBA MOJIeH, TAKHe KaK yPOBEHb U3MEPEHU I
(THI aHHBIX, COJIEPKAIIUXCS B TI0JI€) U POJIb KAXKAOTO MOJIs (BXOAHOE IOJIe MIIU [0JIe HA3HAYCHHUST [JIsI
MOJICJIMPOBAHMS).

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

B atom npumepe Mbl rcnosbzyem yienr mogemposanust CHAID. CHAID (Chi-squared Automatic Interaction
Detection - aBTOMaTH4eCKOE OOHAPYKEHUE B3aMMOIEHCTBUS XU-KBAAPAT) - 3TO METO/I KJIaCCU(PUKAIN JIJTS
MNOCTPOCHUSA JEPEBLEB pCLHCHI/Iﬁ C UCHOJIb30OBAHUEM KOHKPETHOTO TUIIA CTATUCTUKH, U3BECTHOT'O KaK CTATUCTUKA
XU-KBaapaT, AJId HAXOXJACHUS ONITUMAJIBHBIX TOYCK PACHICIIJICHUSA B IE€PEBEC pemeHMﬁ.

8 vim moenmpoBanus IBM SPSS Modeler 18.1.1



Ecin ypoBHE U3MepeHni 3aJaHbl HA Y3JIe UCTOUYHUKA, OTACJIbHBIH y3es TUIl MOXHO UCKIIIOYUTh. DYyHKIMOHATIBHO
pe3yabTaT OyJIET TAKUM XKe.

V 3TOro noToKa ecTh Takxke y3Jbl Tabimna 1 AHaJ3, KOTOpBIe OyAyT HUCIOJIb30BATECS IJIs IPOCMOTpA
pe3yJIbTaTOB CKOPHUHTA MOCJIE CO3AAHMUS CIICTIKa MOJIEIIH M TOOABJICHHS €r0 K OTOKY.

V3en ucrounnka ®Paiil CTAaTUCTHKY YUTaeT NaHHbIe B popmate IBM SPSS Statistics u3 daiiia qaHHBIX
tree_credit.sav, yCTAaHOBJIEHHOTO B namnke Demos. (CriennaibHas nepemMenHas ¢ umeHeM SCLEO_DEMOS
HCIOJIB3YETCS IS YKa3aHHS Ha MMOJIOKEHUE 3TOW nanku B Tekymieil ycranopke IBM SPSS Modeler. 9to
obecrevnBaeT MPABIIbHBIN MyTh HE3ABUCHMO OT MAIKH UJIM BEPCHU TEKYIIEH YCTAaHOBKH).

O tree_credit.sav

. ._ [" _P_revieW] [ El RefrE_Sh]

FCLED DEMOStree_credit.say

Data | Fiter Types  Annotations

Impart file;  (FCLEC_DEMOSiree_credt.zav | C]

Varisble names: (O Read names and labelz @ Read labels as names

Walues: © Read data and labels @ Read lahels s data

[i Use field format information to determine storage

-

PucyHok 3. Ytenne naHHbIX npu nOMOLLM y3na MCTOYHuKa Daiin cTatncTukm

V3en Tun 3a71aeT ypoBeHb H3MepeHHs 111 KaXKI0T0 MOJIsl. Y pPOBEHb U3MEPEHHUS - 9TO KaTeropus, obo3Havaromias
THN TaHHBIX B moJie. Hamn ¢aiin qaHHBIX UCTIOIb3YeT TPU Pa3HBIX YPOBHS U3MEPCHHUS.

KommyecTBenHoe moJre (Takoe Kak noyie Bo3pacr) COAEPKUAT KOJIMYECTBEHHBIC YNCIICHHBIE 3HAYCHNS, a
HomunanbHoro moJist (Takoro kKak nosie KpeautHwiil peilTuHr) €CTh 1Ba WM 00Jiee OTAEIbHBIX 3HAUCHNU S, HAIPUMED,
I10x01, Xopowuti wim Het kpeaurnou uctopuu. TlopsiakoBoe moJie (Takoe Kak MoJjie Yposens 70X04a) ONNCHIBAET
JIAHHBIE C HECKOJIBKUMH OTAEJIbHBIMU 3HAYECHUSIMU, [1J11 KOTOPBIX €CTh €CTECTBEHHBII MPHUCYIINI UM HOPSIIOK, B
JaHHOM cityvae - Husxuit, Cpeanuii n Bvicoxuil.

I'naBa 2. BBeneHue B Mo IMpOBaHye
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E‘ [ b Read Yalues I Cleat Walues I Cleat All Yalues: ]

Field leasurement “alues Missing Check Role
E Credit rating 6‘5 Mominal Ead Good.. 3 Mone @ Target
& bge & Continuous [20.00269... Mone N Input
@ Incame lewel d:l Ordinal Hich, Loy .. Mone N It
E Mumber of ... &) Mominal "Less tha... Mone “ It
@ Eciucation &) Moira! "High =ch... Mone N It
E Car loans &) Mominal "Mone or .. Mone N It

@ view current fields  © View unused field zettings
o syl

PucyHok 4. 3apanve nonei HazHavyeHuA U BXOAHbIX Monei Ha yane Tun

J1st kax 1010 moJist y3est THUll 3a7aeT Takke poJib, KOTOPYFO KaX/I0€ MOJie UPaeT IPU MOAeIMpoBaHuu. Poib
Hasznauenue 3amaetcs 11t noJst Kpeaqurhuiii peiiTunr, KOTOpoe 0003HaAYAET, BBIIOJIHUT JIM KOHKPETHBIA KIIMEHT CBOU
00s13aTEIbCTBA 110 KPEAUTY. DTO HA3HAYEHHE MOICIMPOBAHUS, T0JIe, 3HAUYCHUE B KOTOPOM MBI XOTHM MPEACKA3aTh.

I[J'Iﬂ Apyrux noJier 3aj1aeTcs POJIb BXOﬂHble IOJIA. BXO,E[HLIC I10JI1 UHOT' 1A HAa3bIBAIOT NPEAUKTOPAMH, TO €CTh
MOJIAMHU, 3HAYCHUA KOTOPDBIX UCIOJIB3YROTCS IJI aJIrOpuTMa MOACIIMPOBAHNAA, YTOOBI nNpeaAcKa3aTb 3HAYCHUC B I1OJIC
Ha3HA4YCHU .

V3en moaempoBanuss CHAID renepupyet Moies.
Ha Brunagxe [Tosist y3ia MonesmpoBanus BeiOupaeTcs oniust Mcnosib30BaTh npe1BapuTeibHO ONpe/ieIeHHbIe POJIH,

YTO O3HAYACT UCIOJIb30BAHUEC I10JI1 HA3HAYCHUS U BXOOHBIX HOJ'ICI71, 3alaHHbIX Ha Yy3JIC Tun. B aToM MecTe MBI
MOTIJIH Obl U3MEHUTH PO HOHCﬁ, HO IJIA 9TOro nmpumepa 6yﬂ6M HUCIIOJIb30BATH UX, KAK €CTh.

1. Ortxpoiite BkJIaaky ONuuu NoCTPOSHHS.

10  Vam moennpoBanus IBM SPSS Modeler 18.1.1



() Creditrating &3

bbjecﬁve: Standard mocel |

@ Use predefined roles

©) Use custom field azsignments

Fields:

lSort: Mone - | ¢ ﬁ Targets®
@ I&Credﬂ rating

Predictors (Inputs)*:

& nge
,{5 Incame level
% Mumber of credit cards

éaﬁ Education
@ & Car loans

A & ‘ l @ |Analysis Wieigght:

PucyHok 5. Bknaaxa lNona yana Moaenuposarnne CHAID

3/1ech eCTh HECKOJIBKO OIIUHA, C TOMOIIBIO KOTOPBIX MOXHO 3a1aTh TUII Hy)KHOﬁ MOACIA IJId TOCTPOCHUA.

MEI Xo0THM MOJIYYUTH €I HE NPUMCHABIIYROCA MOJEJIb, IIOOTOMY 6y,E[CM HCIOJIB30BATH OIIIUIO IO YMOJIYaAHUFO
HOCTpOHTb HOBYIO MOJ¢JIb.

Taxxe MBI XOTHM MOJIYyUYUTh NPOCTO OAHY CTAHAAPTHYIO MOJCJIb A€PEBA peIIIeHI/Iﬁ 0e3 KaKux-To
YCOBepmeHCTBOBaHHﬁ, MO3TOMY OCTaBUM ONIUIO LEJIU IO YMOJTYAHUIO - HOCTpOl/lTB O/THO IepeBoO.

XOTS JONOJIHUTEJILHO MBI MOXEM 3alyCTUTh CEAHC UHTCPAKTUBHOI'O MOJCJIMPOBAHUSA, MMO3BOJISIOIIUH YTOYHUTH

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

I'naBa 2. BBegeHue B MoeIMpOBaHNe 11



Figlgs || Build Options | Model Options | Annctations |

Select an tem:

.Objedive | what do wou want to do’

Basics @ Build nesw model @

Stopping Rulss wWhat is your main objective?

Costs ® Build  single tree

Ensemhles Single Tree

Advanced Mode: @ Generate model @ Launch interactive sezsion
al

Enhance model accuracy' (hoosting)
@ Enhance model stakilty (bagoing)

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

Description

enzembles.

[ Ok, ]Lh Run][ Cancel]

W Creditrating

Creates a single, standard model to explain relationships between fields. Standard models are
eazier to interpret and can be faster to score than boosted, bagged, or large dataset

2y

PucyHok 6. Bknaaka Onuum noctpoenud ysna MoaenposaHne CHAID

B aTOM mpuMepe MbI XOTUM MOCTPOUTDH MOHSATHOE U MIPOCTOE JIEPEBO, TOITOMY OTPAHUYIUM POCT JIEpeBa
MUHIMAaJIbHBIM YHACJIOM HAOJIFOACHUN JJI POAUTEIBCKUX U IOYEPHUX y3JIOB.

Bribepute onuuto Mcnonb3oBaTh a0COMIOTHOE 3HAYECHHE.

ook W

12 V3 monemaposanus IBM SPSS Modeler 18.1.1
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O Creditrating

A |
'.ﬁ. L

'pbjecﬁve: Standard maocel |

Buid Optians !I_ Wodel Options  Anretations |

21

Fisids

Select an tem:

Chjective © Use percentage

Bazics —

I - iR = 2005

| Stopping Rules

- niraLt 10 =

Costs B =
@ use abzolute value

Enzembles

initum recards in parent branch:
Advanced = i

hdinitmum records in child branch: E

=

[ Ok, ”h Run” Cancel]

PMcyHOK 7. BanaHne KputepuneB OCTaHOBKKN AJ1A NTOCTPOEeHNA gepeBa ,DeLUGHMﬁ

JJ1s1 3TOro npuMepa 3HaYeHUs! BCeX APYruX ONLMKA Mbl MOXEM HCIOJIb30BATh 10 YMOJIYAHUIO, IO3TOMY HAXKMUTE
KHOTIKY BbINOJIHUTB, YTOOBI cO31aTh MOJIesb. (BO3MOXHBIE BAPUAHTHI: IEJIKHATE IPAaBOi KHONKON MBI 11O Y31y U
B KOHTEKCTHOM MEHIO BbIOeprTe BhINOIHNTE MM BEIOEpHUTE y3€II U nepeiiaute B MeHIo IHCTPYMEHTHI K TyHKTY
BomoJHnTs).

MpocmoTp moaenu

IMTocte 3aBepliieHusI BBIMOJIHEHUS CJIEOK MOJIEIN JOOABIIAETCS HA NAIUTPy Mo/iesin B BEpXHEM IPABOM YIJIy OKHA
MPUKJIAHBIX IPOrPAMM, & TAKIKE PA3MEIIAETCs HA XOJICTE IIOTOKA CO CCHUJIKON HA Y3€J1 MOJICIMPOBAHMUS, TIe OH ObLIT
co3aan. [l mpocMoTpa noApoOHOCTEH MOEITH HIEJIKHUTE IPABON KHOMKON MBIIIN 110 CJICIKY MOJIEJIU U BbIOepUTe
IMpocmoTp (Ha masmTpe Mojeseil) wi M3MeHuTh (Ha X0JICTe).

I'maBa 2. BeeieHne B MoesMpoBaHue 13



" | streams Quitputs || Moclels

Al To Stream u’zf

Browese %

Rename and Annotate

it rating

i‘;) Generate Modeling Node
Save Model
Save Model As. .

% Store Model..
Exgort P .. | ———
Agld to Project

¢ Delete Delete

PucyHok 8. lNanutpa moaeneii

B ciyuae cienka CHAID Ha BkJtajike Mojieiib HOAPOOHOCTH BBIBOAATCS B BUe HAOOpa MpaBHJI, M BaXKHO, YTO
MPUBOUTCS PSAT MPABUJI, KOTOPbIE MOXXHO UCIOJIL30BATh JJIs Ha3HAUYCHUS WHAWNBUAYAJIbHBIX 3alUCEel JOUSPHUM
y3JIaM Ha OCHOBE 3HAYECHUH Pa3JIMYHBIX BXOJHBIX MOJIEH.

O Credit rating

.thf L; File @ Generate J Wigsne

CHATD

SUmmary Settin_gs .fl.nl'!ota_atig =

Ll oz e (o) [l el |

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

© i Mumber of credit cards in ["Less than 5" ] [Mode: Good] => Good
. B Mumber of creditcards in ["3 or more" ] [Mode: Good] => Good
Incorne level in ["Low" ] [Mode: Bad] => Bad

E- Income level in ["Medium"] [Mode: Good ]

i Mumber of credit cards in ["Less than 5" ] [Mode: Good ] =+ Good

mumber of credit cards in ["5 or more | [Mode: Bad] = Bad

PucyHok 9. Cnenok moaenu CHAID, Habop npasun

1 KaXX0oro KOHEYHOTO y3J1a IepeBa PeIleHn i, TO €CTh [JIs TAKOTo y3Jia AepeBa, KOTOPBIA HEJIb3s PacIlenuThb
Jlajiblile, Bo3Bpalaercs npeackasanue Xopowusi wim I110xoti. B xaxaoM cityuae npeAcka3zaHue onpe/esisercs
MO/10ii, 1T HanboJiee YaCThIM OTBETOM, JJIS 3alKCel, MOMABIIUX HA 9TOT y3€eJl.

Cnpasa ot Habopa mpaBui Ha BKyIajake Mozens BEIBOAUTCA AuarpamMMa BaxkHocTu, KOTopasi moka3bIBaeT
OTHOCHTEJIbHYIO BAXKHOCTB KaXKI0T0 IIPEAUKTOPA NPH OlleHKe Moesm. OTCIo/1a JIETKO BUIIETh, UYTO Yposens J0x04d
- HanboJiee BXXHBII IPEANKTOP B JAHHOM CJIydae, ¥ €CTh ellle TOJIbKO OANH BaXXHbIH hakTop Ko.tuuectso
KPeQUTHbIX KapT.

14 V3 monemaposanns IBM SPSS Modeler 18.1.1



i g 2 1.

Predictor Importance

Target: Credit rating

credt cards

Humber of_| i
T

r
Least Important |

Yiews: |Predictar Impotance =

PucyHok 10. uarpamma BayKHOCTY NPEAUKTOPOB

Ha Bxiazgke ITporpamma npocMoTpa ciienka MOJIeJIi Ta e MO/Ie/Ib BBIBOJUTCS B (hOpMe iepeBa ¢ y3JIOM B KX 0t
TOUKe peleHust. VIcnob3yiTe ynpaBIIsioliye 3JIeMEHThI MACIITAOMPOBAHHSI HA [TAHEJI HHCTPYMEHTOB, YTOOBI
OpUOTU3UTh KOHKPETHBIA Y3€J UM YMEHBIIUTD JETATH3AINI0 U YBUACTH OOJIBIIYIO YaCTh IepeBa.

I'maBa 2. BeeieHne B MoesMpoBaHue 15



0 Credit rating

|;.' File: @ Generste dgiew
-

__ 4
CHAID

Model | Viewer | Summary | Setings | Annotstions

o 0 FEE AR @

Node D .
Category % n|:
Bad 40944 70z |
B Good 58056 1014 :
Total 100000 1717 |
...... Er
Income level
Adj. P-walue=0.000, Chi-square=421.188, df=2
Hirh Lo:w hebedium
Node 1 Node 2 Mode 3
Category % n Category % n Category % n
Bad 10969 60 Bad 23378 3 Bad H 656 332
= Good 80.031 487 B Good 16.622 62 B Good 562344 465
Total 31.858 547 Total 21724 373 Total 45.418 797
= | =
MNumber of credit cards Number of credit cands
Adj. P-walue=0.000, Chi-square=25 696, df=1 Adj. P-walue=0.000, Chi-square=129.147, df=1
Less than & 5ar i'nore Less tlhan 5 5 or more
Hode 4 Mode 5 Hode & Mode 7
Category % n Category % n Category % n Category % n
Bad 1607 6 Bad 17.080 &4 Bad 14.234 30 Bad 66023 203
B Good 07 403 225 | |M Good 82.011 262 B Good 856766 235 | (M Good 43 977 230
Total 13 454 211 Total 18.404 316 Total 15.958 274 Total 30 460 523

Cancel

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

B BepxHeit yactu nepeBa nepsblif y3e (V3ex Homep 0) maeT CBOIKY MO BceM 3amucsiM B Habope maHHbIX. boree 40%
HaOJFOIeHnHt B HaOope TaHHBIX KJIACCH(DUIMPYIOTCS KaK IJIOXHE (PUCKOBaHHBIE). DTO OYCHDb OOJIbINAS YacTh,
MTO3TOMY IIOCMOTPHUM, MOKET JIM JIEPEBO MOACKA3aTh, Kakue (PaKTOPBI MOTYT OBITh 32 3TO OTBETCTBEHHBI.

BunHo, 4TO nepBoe paciIeIUICHue IPOU3BOANTCS O IOKA3aTeN0 Ypogens Joxoa. 3amich, 1jIsi KOTOPbIX YPOBEHb
Jloxoda MpUHAISKAT KaTeropuu Huzxuil, Ha3HAYaI0TCs y3JIy 2, U HEYAUBUTEJIBHO, YTO 3Ta KATETOPHUS COACPKUT
MAaKCHMAaJIbHYIO IPOLEHTHYIO JTOJIIO JIMII, HE BRITOJHSIOIINX CBOMX 00S3aTEILCTB IO KpeauTam. IDTO C
OUYEBUIHOCTBIO IPUBOJUT K BBIBOJY, YTO KJIMEHTHI B 3TOH KaTErOPHU CBA3BIBAIOTCS C HAUOOJIBIIUM PUCKOM.

OHHaKO Ha caMOM EJIe 16% kJIMeHTOB B 3TOi KaTCropuu He OTHOCATCA K HCIJIATEJIbIIUKaM, TO €CThb IPCACKa3aHNUC
HC BCCraa 6yz[eT IIpaBUJIbHBIM. Huxaxas MOACJIb HE MOXET NPCACKA3aTh KaX bl OTKJIMK, HO XOpolaas MOACJIb
JOJDKHA IMO3BOJIMTH BaM IIPEACKA3aTh Hauboee 6epoA THbIY OTKJIMK JJIS1 KQXKJIOM 3aMCH HA OCHOBE JOCTYIIHBIX
JaHHBIX.

AHaJIOTUYHO, €CJIM IOCMOTPETh Ha KJIMEHTOB C CAMBIM BBICOKUM 10X0A0M (VY3es Homep 1), MBI yBHIUM, YTO
a0COJIFOTHOE OOJIBIIMHCTBO KJIMEHTOB CBA3aHBI C HAUMEHBIINM puckoM (89%). Ho 6osee gecsaToit yacTu U3 HUX
TOXe€ He BBINOJIHSIN 00513aTesIbcTB. MOXHO JIM YTOYHUTh KPUTEPUHU, YTOOBI MUHUMHU3UPOBATD JJI1 HUX PUCK?

HOCMOTpI/IM, KakK MOJCJIb pa3aciinijia 3TUX KJIIMCHTOB HAa ABC IIOAKATCTOPUHA (y3J'H:I 4n 5) Ha OCHOBAHUU KOJIMYECTBA

UMEIOIINXCS Y HUX KPEIUTHBIX KapT. Ecii 1aBaTh B3aliMbI TOJIBKO KJIIMEHTAM C BRICOKHM JTOXOIOM, ¥ KOTOPBIX
MEHBIIIE ISTH KPETUTHBIX KapT, YCIEITHOCTE ONlepanuy MoBbIcHTCs ¢ 89% 1o 97% u maxe Oouible.

16 Vsm mojesnpoBanust IBM SPSS Modeler 18.1.1



High

MNode 1

Category . % n
Bad 10969 B0
B Good 89.031 487
Tatal 31.858 ad4r¥
=

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

Less than & 50rt|'nnre

Mode 4 Mode 5
Category . % h Category . % h
Bad 2597 6 Bad 17.089 54
B Good 97.403 225 |® Good §2.911 262
Total 13.454 23 Total 16.404 316

PMcyHOK 12. l'Ipe,acraBneHMe AepeBa AJ1d KJINeHTOB C BbICOKUM 4O0X040M

Ho 9T0 MOXHO cka3aTh 0 KJMeHTax B kKaTeropuu goxoaa Cpemauit (V3en 3)? Ouu 6oJjiee SBHO pa3/ieeHbl MEXIY
peditunramu Xopouui u [1noxoi.

Hawm u 31ech MoryT nomous nojakateropuu (Y3isl 6 u 7). Ha 3T0T pa3, orpaHu4uB 3aiiMbl TOJIBKO KJIMEHTAMH, Y
KOTOPBIX MEHBIIIE MATU KPEAUTHBIX KapT, Mbl YBEJIMYMM MOKa3aTesb Xopoumx onepanuit ¢ 58% no 85%,
CYILIECTBEHHOE IIOBBIILICHUE.

Medium

Mode 3
Category % n

Bad 41,656 332
B Good 58.344 465

Tatal 46418 TAaT
=l

Mumber of credit cards

Adj. P-value=0.000, Chi-square=129.197, d=1

Lessthan 5 5 or mare

Mode B Mode 7
Category % n Category % n
Bad 14234 29 Bad 86.023 293
B Good 86766 235 B Good 43977 230
Total 16958 274 Total 30460 523

PucyHok 13. lNpeactaBnexHne AepeBa AnA KIIMEHTOB CO CPeAHUM J0X0A0M

WTak, MBI BBISICHIUIH, YTO KaK/1asl 3aIICh, IIPEICTABJISIONIAS BXOTHYIO HHPOPMAIIUIO MOJIe/ N, OyIeT Ha3HAYeHA
KOHKPETHOMY Y3JIy, U eif Oy/eT Ha3HaueHo mpeackazanne Xopowwi wm I110x0ti HA OCHOBaHUW HanOOJIee YacTOro
OTKJIKA IS 9TOTO y3JIa.

OT1O0T IIPONIECC HA3HAYCHU A HpCI[CKEI?;S.HPIﬁ WHAWBUAYAJIbHBIM 3allMCAM U3BECTCH KaK CKOPHMHI'. npOBOL[SI CKOPHUHT IJId

TEX XKC 3a1mce171, II0 KOTOPBIM OLEHUBAJIACH MOACIIb, Mbl MOXEM BBISICHUTDb, HACKOJIbKO TOYHO OH BBITIIOJIHACTCA HA
JaHHBIX O6y‘ieHI/Iﬂ, TO €CThb JAHHBIX, JJI1 KOTOPBIX U3BECTCH PE3YJIbTAT. HOCMOTpI/IM, KakK 9TO ACJ1acTCH.

'naBa 2. Beenenue B MoieIMpOBaHNE 17



OueHKa mogenu

MBI IPOCMOTPEJIN MOJIEJIb, YTOOBI HOHSTh, Kak paboTaeT ckopuHT. Ho 11 OLCHKH, HACK04bKO TOUHO OT paboTaeT,
HYXHO OIIEHUTH HEKOTOPBIE 3aIIMCH M CPABHUTH NPEICKa3aHHbIE MOJEIBIO OTKJIMKH C IeHCTBUTEIIbHBIMU
pesyabTaTaMu. Mbl cobrpaeMcs UCCIIeIoBaTh T€ XKe 3aliCH, KOTOPbIE HCIOIb30BAJINCH [1JIs1 OLEHKU MOJIENIH, YTO
MIO3BOJIUT CPABHUTH HAOJIIO1aeMble U NPEeACKa3aHHbIE OTKIIMKH.

tree_credit.say Type Lreditrating
+

.'i/"_' EEEE
ﬁwﬁ’ Tahle
Credit rating \ [ O\

Analysis
PMCyHOK 14. anCOGAMHeHMe c/ierika Mmogesin K y3iy BbIXOAHbIX AaHHbIX AJ1A OLUeHKn MmoAesnn

1. YtoOBI yBUAETH OIIEHKHU WK TIPEICKa3aHuUs, IPHUCOSINHITE y3eJ Tabamna K CIenKy MOJEIH, TBaKAbI IIIeJIKHUTE
o y3.1y Tabmia u HaXKMUTE KHOTIKY BBINOJIHHTD.

Tabmma mokaxeT mpecKka3aHHbIe OICHKHU B IMOJIe ¢ UMeHeM $R- KpequTHbiil pei TuHT, KOTOPOE OBLIIO CO3/TAHO
MOJIEJIbI0. DTH 3HAYCHUSI MOXKHO CPABHUTH C MICXOTHBIM MoJIeM KpequTHblil peiiTuHT, KOTOPOE CONCPKUT
HACTOSIINE OTKJIUKH.

ITo cornamenno UMeHa CreHEPUPOBAHHBIX MPU CKOPUHIE MOJIEH COCTOAT U3 UMEHU MOJISI HA3HAYCHHUSI CO
crargapTHBIM npedukcom. [pedukcel $G u SGE renepupyrorcs 0000IIeHHON JIMHEITHON MoAeIbIo; $R - 3TO
npeduKc, UCIOJIb3yeMbIii JIJT IpeICKa3aHmsl, TeHEpUPYEeMOro B JaHHOM citydae Mojeiabto CHAID; $RC - nits
3Ha4YeHUs KOHDUICHIIMATILHOCTH, $X OOBIYHO TeHEPUPYETCS MpU oMol ancaMoOis, a $XR, SXS u SXF
HCTIOJIB3YIOTCS B KaueCcTBe MPe(prKCOB B CITydasix, Ie MoJie Ha3HAUEHHS - HEIPEPBIBHOE, KATETOPHAIBHOE, TIOJIe
Habopa, uim (GaroBoe moje COOTBETCTBEHHO. MOJie/M pa3HbIX TUIIOB MCIOJIL3YIOT pa3Hble HAOOPHI MPEPUKCOB.
3HaveHHe I0OCTOBEPHOCTH - 3TO COOCTBEHHAs OlleHKa Mojiesu B Auana3zone oT 0,0 mo 1,0, HACKOJIBKO TOYHO
IpeacKa3aHo KaXkgoe 3HAYeHHeE.

18 Vam moennpoBanus IBM SPSS Modeler 18.1.1



>

|Numher of credit cards |Educstion | Car loans JR-Credit rating | $RC-Credi rating |
5 or mare College hore than 2 Bad 0560 =
5 of mare Callege Maore than 2 Bad 0.560

5 ar more High school More than 2 Bad 0532

5 of mare College Mare ar 1 Eand 0532

o OF more College More than 2 Bacd 0,560

5 ar more College More than 2 Bad 0.560

o OF more College More than 2 Bacd 0,560

5 ar more High school More than 2 Bad 0532

5 of mare High schoal More than 2 Bad 0532

5 ar more College lMore than 2 Bad 0560

5 of mare College Maore than 2 Bad 0532

o OF more High school More than 2 Bad 0532

5 ar more High school More than 2 Bad 0.560

o OF more College More or 1 Bl 0532

5 ar more High school More than 2 Bad 0532

5 of mare College Maore than 2 Bad 0532

o OF more College More than 2 Bacd 0532

5 of mare College Maore than 2 Bad 0.560

o OF more College More than 2 Bacd 0,560

5 ar more College hore than 2 Good 0527 E

PMCyHOK 15. Taanua, noKasblBarLjaAa creHepunpoBaHHbIe O4EeHKN n 3Ha4eHuda JOCTOBepPHOCTHU

2.
3.

Kax u oxugasocs, npecka3aHHOE 3HAYEHHE COBNAACT C (PAaKTHYECKUMHU OTKJIMKAMH JIJI1 MHOTHUX 3alucel, HO
He JJ1s1 Bcex. [IpuunHa 3TOro B TOM, 4TO y Kaxkaoro koneuHoro y3jiaa CHAID ecTs cMech OTKIIMKOB.
IMpenckasanue coBnagaeT ¢ camvim 00wuM OTKIUKOM, HO OHO HEMIPABUJILHO IS BCEX OCTAJIbHBIX OTKJIMKOB
aToro y3ia. (BcnomHuM 0 16%-HOM MEHBIIMHCTBE KJIMEHTOB C HU3KUM J0XOA0M, KOTOPBIE HE OTKA3bIBAJIIChH
BBINOJIHATH 00sI3aTEJIbCTBA 10 KPEAUTY).

IIJ'IH HUCKJIFOYEHUS DTOMU CUTyallu Mbl MOXEM ITPOAOJDKUTH PACIICIJICHUE ACPEBA HA BCE MEHBIIINE U MEHBIIINE
BETBH, NT0OKA Ha KaXJ0M Yy3Jie He okaxeTcst o 100% abcomotrHo Xopowux nmm abcomoTHO I110xux KJINEHTOB
6e3 mpuMecH Apyrux OTKIMKOB. Ho Takas Mojiesib MOXeT ObITh Ype3BbIYAIHO YCIIOKHEHHOM M CKOpee BCEro He
OymeT XxopoIo 0600IIaThCs HA IPYTUe HAOOPHI TaHHBIX.

qTO6bI TOYHO IMOJACYUTATH, CKOJIBKO €CTh NPAaBUJIbHBIX HpeﬂCKa?;aHI/Iﬁ, MBI MOXEM HpOﬁTH 110 Ta6m/1ue 1 YUECThb
KOJIMYECTBO 3aMHUCEH, sl KOTOPBIX 3HAYECHUE B MPeICKa3aHHOM moJie $R-KpeaquThbiti peliTunr COBIAIAET CO
3HaueHHeM B noJie Kpeautruiil petitunr. K c4acTbio, eCTh ropa3o 60Jiee npocToil cnocob - UCMOIb30BaATh y3el
AHasu3, KOTOPBIi JeJIaeT 3TO ABTOMATHYECKH.

CoeMHUTE CJIENOK MOJIEIH C y3JIOM AHAJIN3.

IlBa)K,Z[LI HICJIKHUTE 1O Y31y AHAIN3 U HAXXKMUTE KHOIIKY BbInoJHATS.

I'maBa 2. Beeenne B MoesIMpoBaHue 19
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Credit rating \ _\O\
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Analysis

PucyHok 16. lNpucoeanHenune y3na AHanms

Amnamm3 nokasbiBaet, uto 1ist 1899 u3 2464 3anuceii (6osee 77%) npeackazaHHOE MOJEJIbIO 3HAUEHUE COBIAIAET C
,Z[ef/iCTBI/ITeJ'H)HI)IM OTKJIUKOM.

EJ Analysis of [Credit rating]

| File | Edt

| Analysiz || Annatations :

[8 Collapse AII] [% Expand %\,n]

E-Results far autput field Credit rating
E- Cqmparing FR-Credi rating with Credi rating

: Correct 1899 77.07%
| VWrOng 565 22.93%
Total 2 464

PucyHok 17. PeaynbTatbl aHann3sa, cpaBHUBaroLme HabmoAaeMble N NpeacKasaHHbIe OTKIINKU

DTOT pe3yibTaT OTpaHUYEH TeM (PakTOM, YTO OIEHHBACMBIE 3AMICH OB TEMHU XK€, YTO HCHOJIb30BAJIICH IS
OIIEHKH caMoif Monesm. B peasbHOM CHTyaIrm MOXHO OBLIO MCHOJIb30BATh y3ei Pa3nesenne, 4Toos! pa3ouTh
JIAaHHbBIE HA JIBE OT/IEJIbHBIE BRIOOPKH, JJ1s1 OOYUEHUS U OIEHKU.

Hcnonb3ys onuH pa3aest BHIOOPKH AJ1s1 TeHEPUPOBAHUS MOJIENIU U IPYTOH - JIJIs €€ UCTIBITAHUS, MOXHO MOJIYYUTh
ropaszo 0oJjiee TOUHBIN MOKa3aTelb, HACKOJIBLKO XOPOIIO MOIeIb 0000111aeTcs Ha Apyriue HaOophl TaHHBIX.

V3en AHaJi3 IOMOTAeT UCHBITATE MOJECJIb Ha 3alliCAX, OJI1 KOTOPBIX MBI YK€ 3HACM (baKTI/I‘ICCKI/Iﬁ peE3yJbTAaT.
Cnez[y}ou_[aﬂ CTaaus WIIJTFOCTPUPYET, KaK MOXHO UCIIOJIb30BaATh MOJICJIb, YTOOBI OLCHUTD 3aIIUCH, OJII KOTOPBIX MBI

20 Vam moennpoBanus IBM SPSS Modeler 18.1.1



He 3HaeM BBIXOIHBIX 3HauUeHUH. Hanpumep, croga MOTyT ObITh BKJIFOUSHBI TOTEHIUAIbHBIE KJIMEHTHI, KOTOPHIE elle
He paboTaroT ¢ 6aHKOM, HO IPEACTABIISIOT U3 ceOs Oy IyLNX MOJIyYaTesield peKIaMHON PACChIIKH.

CKOpMHr 3anucen

Panee mbr MIPOBOAUJIA CKOPHUHT TE€X XKE 3an1/1ce171, KOTOPbIC UCNTOJIB30BAJIMChH JI1 OUEHKN MOIEJINA, YTOOBI IIOHATD,
HACKOJIBKO TOYHO MOCTPOCHA MOJEJIb. Tenepb MBI CO6I/IpaeMCH OILICHUTH ,prl"OfI Ha6op 3annce171, OTJIMYHBINA OT
HUCIIOJIb30BAHHOI'O AJIA CO3JaHUA MOJCIIN. DTO 1eJb MOOCJIMPOBAHUS C UCIIOJIb30BAHUEM I10JIA1 HA3HAYCHUS: U3YUUTDH
3allrCu, OJIs1 KOTOPBIX U3BCCTHBI BBIXOIHBIC JAHHBIC, YTOOBI I/I,Z[GHTI/I(bI/II_II/IpOBaTL CTPYKTYPBbI, KOTOPBIC IIO3BOJIAT
OpeACKa3aTh €€ HC NU3BCCTHLIC BBIXOJIHBIC NAHHBIC.

o) C e
L)) : 1 J——
tree_credit.sav Type Ao Targets
.‘Jr
3 ki e
[ . -
Tahle
ScoringData. sav 'ﬁknf
CHAL \*
Credit rating O\
Analysis

PucyHok 18. lNpncoeanHeHne HOBbIX AaHHbIX A1 CKOPUHra

MOXHO U3MEHUTD y3eJ UCTOYHNKA Paiil CTATUCTUKY TS yKa3aHUs Ha APYToi (aiin qaHHBIX Wik J0OaBUTH HOBBIH
y3eJI HICTOYHHKA, YATAFOIIIA JaHHBIE, KOTOPBIE BBl XOTHTE OLCHUTH. B JTF0O00M CiTyyae HOBBIH HAOOp JaHHBIX
JIOJDKEH CONIEPKaTh Te XKe BXOTHBIE MOJISl, YTO UCTIOJIb30BaIa Monelb (Bospact, Yposens qoxona, Obpaszosanue n
Tak Jlajiee), HO He ToJie Ha3HauYeHUsT KpequTHviil peiTunr.

Jpyroii BapuaHT - 106aBUTH CJIEIIOK MOJIEJIH K JIFOOOMY ITOTOKY, BKJIFOYAIOIIEMY B Ce0s 0XUAaeMble BXOTHBIE MOJIS.
Tun ucrounrka (yrenue u3 Qaiiyia i 6a3bl JaHHBIX) HE IMEET 3HAYCHUS], €CJIM UMEHA ¥ TUIIBI [TOJIeH COBIAIAIOT C
HCIOJIb3YEMBIMU B MOJCJIN.

MOHO COXPAHUTh TAKXKE CJIEMOK MOJIEJIN KaK OT/IeJIbHBIN (aiis, SKCIOPTUPOBATH MOJIe)b B hopmate PMML st
UCIOJIb30BAHUS C APYTUMHE IPUKJIAHBIME IPOTPAMMAMHU, UCIOJIL3YOLIMMHE 3TOT (POPMAT, HIJIA COXPAHUTH ITY
Monenb B peiosutopunt IBM SPSS Collaboration and Deployment Services, KOTOpBIif Ha ypOBHE IPeANPUATHS
obecrieunBaeT BHEJIPEHUE, CKOPHUHT U yIIPABJICHUE MOICJISIMH.

CaMa Mo/1eJIb He3aBHUCUMO OT HCHOJIb3yeMOi HHYPACTPYKTYPHI paboTaeT OOUHAKOBO.

UTor

OT1OT IpUMCP AEMOHCTPUPYET OCHOBHBIC IIAarv 1o CO3JaHUI0, UCCIICJOBAHUIO KA4Y€CTBA U CKOPUHI'Y MOJCIIN.

* Vien MOACIUPOBAHUA OIECHUBACT MOAECJIb, U3YyYas 3allCH, JJId KOTOPBIX U3BECTHBI BBIXOAHBIC JAHHBIC, U CO3ACT
CJIETIOK MoJiesi. MIHOT1a 9TO Ha3bIBAETCS O6y‘{CHI/IeM MOJEJIN.

* CIenok MOJIe I MOXHO JOOaBHUTH K JJFOOOMY IIOTOKY € OKHAAEMBIMH MOJISIMH TSI CKopuHTa 3amuceii. [1o
CKOPHHTY 3aIuceil, 711 KOTOPHIX N3BECTHHI BBIXOJHbIE JaHHBIE (HAPUMED, [JIs CYIIECTBYIOMNX KIIMEHTOB),
MOJHO OIIeHUTh, HACKOJIBKO XOPOIIIO Bce paboTaer.

* Ilocime TOT'O, KaK BbI 6y;[eTe YAOBJIETBOPCHBI KAY€CTBOM MOJCIIM, MOXXHO OLICHUBATH HOBBIC JaAHHBIC (HaHpI/IMep,
BO3MOXKHBIX KJ'II/ICHTOB) JJIA MPEACKA3aHUs UX OTKJIUKA.

I'naBa 2. BBeeHue B Mo€IMpOBaHye 21



M I[aHHbIC, KOTOPBIC UCIIOJIB30BAJIMCH IJId O6y‘{eHI/I$I MM OCHKU MOACJIN, MOXXHO Ha3BaTh aHAJJUTHYCCKUMH HUJIN
XPOHOJIOTUYCCKUMU JAHHBIMU,; TAHHBIC CKOPUHI'A MOXXHO HAa3BaATh TAKXEC ONIEpallMOHHBIMMU.
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Fmasa 3. 0630p MogenMpoBaHuA

O630p y3noB MoaenupoBaHua

IBM SPSS Modeler npenjiaraet pst METO0B MOJIEIMPOBAHUS, B3SITHIX U3 TaKUX 00JIacTell, Kak oOyueHre MallnH,
HCKyCCTBCHHBIfI UHTCJIJICKT U CTATUCTHUKA. HpI/I oMoty METOAO0B, JOCTYIIHBIX HA MAJIUTPE MOI[C.]'II/IpOBaHI/IC, MOXHO
U3BJIeYb HOBYIO HH(OPMAIIMIO U3 JAHHBIX U pa3paboTaTh MPOTHO3HBIE MOJEHN. Y KaXIOr0 U3 METOAOB €CTh CBOU
CUJIbHBIC CTOPOHBI U TUIIBI 3a/4aY1, JJI PCUICHUA KOTOPBIX OH JIYYIIIE BCEIO NOAXOJUT.

Pyrosoacreo mo npuxaagueim nporpammam IBM SPSS Modeler npegocTaBisieT NpUMepbl MHOTAX TAaKUX METOJIOB
BMecTe ¢ o011eii nHpopMaIyeit o mpouecce MOIEJIMPOBAHNUS. DTO PYKOBOJCTBO JOCTYIHO B BUJIE 3JICKTPOHHOTO
y4eOHOTO ocobusy, a Taxxe B popmate PDF. [lonosHuTensHyo HHGOPMANNIO CMOTPUTE B pa3z[ene
[IPUKJIaIHBIX porpaMm’” Ha cTp. 4]

Metoapl MOAEIMPOBAHUS pa3/IeJICHbI Ha CJIEAYIOINE KATETOPHH:
*  OrcrexuBaeMble
* BsaunMocCBs3b

* CermeHTanus
KonTposmpyemble Moen

Kontpoaupyemvie momeau NCNOIB3YIOT 3HAUYCHUS OJHOIO UJIM HECKOJIBKUX BXOJHBIX ITOJIEH IS IpeACcKa3aHus
3HAYEHUS OJJHOTO UJIM HECKOJIbKMX BBIXOAHBIX MOJIEH, TO €CTh NOJIeH Ha3HAYeHusl. HexoTopble mpuMepbl TAaKUX
cnioco0oB cienyromue: nepeBbs perreHnii (aaroputmel nepeBa C&R, QUEST, CHAID u C5.0), perpeccun
(ymmeitHas, ToTUCTIYecKast, 0000IeHHas JmHeitHas n Kokca), HelipOHHBIE CeTH, MOJIEIIN OHOPHBIX BEKTOPOB 1
BatiecoBckue cern.

KoHTposmpyeMble MOJIETTN TOMOTAIOT OPTraHU3alUsIM MPECKa3bIBATh N3BECTHBIN Pe3yJIbTAT, TAKON KaK MOKYIKa
TOBapa 3aKa34YMKOM WJIH BBIXOJT O€3 MOKYIIKU UJI COOTBETCTBUE TPAH3AKIIMU U3BECTHOMY NATTEPHY
MoleHHnYecTBa. CrnocoObl MOACIUPOBAHMS BKJIFOUAIOT B ce0s1 KOMIBIOTEPHOE 00YUeHUE, BHIBOJI TPABUII IO
WHAYKIUY, UICHTUPUKAIMIO IO PYII, CTATUCTHYECKUE CIIOCOOBI M TEHEPUPOBAHIE HECKOJIBKUX MOICIICH.

Kontpoaupyemvie y3av

=

V3e1 aBTOKJIaCCU(UKALIMY CO3/1aeT U CPABHUBAET HECKOJIBKO PA3JIMYHBIX MOJIEJICH ISl IBOMYHBIX
s BBIXOIHBIX JAHHBIX (Jja UJIM HET, Yi/IeT KJIMeHT MJIM OCTAHEeTCs U TaK Jajiee), YTO IMO3BOJIsIeT BEIOpaTh
% Jyqrmunit HoAXo ] A1 JaHHOTO aHam3a. [ToanepkuBaeTcss HECKOJIBKO aJITOPUTMOB MOJICITUPOBAHMS,
4TO JeJIaeT BO3MOXXHBIM BBIOOD JKeJIaTeJIbHbIX /1JI UCIOJIb30BAHUS CIOCOOOB, KOHKPETHBIX ONIUH IS
KaXJIOTO U3 HUX M KPUTEPHEB CPABHEHUS Pe3yJIbTATOB. DTOT y3eJI TeHepupyeT Habop MojesIei Ha
OCHOBE 3a/IaHHBIX ONIMI ¥ PAHXUPYET JIYYIINX KaHAUIATOB B COOTBETCTBHUM C 3aJJaHHBIMU BAMH
KPUTEPUSIMHU.

V3es1 aBTOHyMepalii OLIEHUBAET U CPABHUBAET MOJEJIH JJIs1 BBIXOJHBIX JAHHBIX B KOJIMYECTBEHHOM

ﬁ YUCIJIOBOM JAMANa30He IPH IIOMOIIY HECKOJIbKHUX PAa3HbIX CIIOCO00B. DTOT y3el paboTaeT aHAJIOTHIHO

‘ JIPYTUM y3J1aM aBTOKJIACCH(HKAINH, JOMYCKas BBIOOP aJITOPUTMOB JIJISl HCHIOJIb30BAHNUS 1

OKCIIEPUMEHTUPOBAHUE C HECKOJIbKUMU KOM6I/IH3.L[I/I$[MI/I OHI_[I/Iﬁ Ipyu OAHOM IIPOXOOA€ MOIACJIMPOBAHMS.
ITonnepxuBaeMble aJrOPUTMBI BKJIIOYAIOT B cebsl HelipoceTH, AepeBo C&R, CHAID, nuneiinyro
perpeccuio, 0000IEHHYIO JIMHEHHYIO PETPECCHIO M MEXaHU3MBI OIIOPHBIX BEKTOPOB (Support vector
machines, SVM). MoieJin MOKHO CpaBHUBATH HA OCHOBE KOPPEJISAIMH, OTHOCUTEJILHOM OIIMOKY UJIH
YUCJIa UCHOJIb3YEMBIX IIEPEMEHHBIX.
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QLEST

V3en nepesa knaccuduranun u perpeccun (Classification and Regression, C&R) renepupyet nepeso
PpelIeHUt, TO3BOJISIOIIeE MPEACKA3bIBATh MM KJIaccu(puuupoBaTh Oyayiiue HaOIIOACHUS. DTOT METOMA
UCHOJIb3YeT PEeKypPCUBHOE Pa3jiesIeHne, YTOOB! pacleNUTh 0OYYaIOIIHe 3aliCH Ha CEerMEHTHI, Ha
KaX]IOM IIare MUHUMHU3UPYSI HEOTHOPOTHOCTb, IIPUYEM y3€eJI IepeBa CUMTAETCS “IUCTHIM”, €CJIH BCE
100% HabroeHnit B y3Jie HONAAAIOT B KOHKPETHYIO KATETOPHIO MOJIsl HA3HAYeHHsI. BXomHbIE OIS U
I10JId HAa3HAYCHUSA MOT'YT 6bITb M3 YMCJIOBOT'O JUuana3oHa UJIM KaTEropuajbHbIMU (HOMHHaHbeIMH,
HNOPSITKOBBIME UM (hJIaraMiu); Bce paCIICIUICHU s OMHAPHBI (TOJIBKO JIBE MOTPYIIIIHI).

V3ex QUEST npenocrasisieT MeTO I OMHAPHON KJIaCCU(DUKAIIMN JIJIsl HIOCTPOCHHUS IePEBbEB PEIICHUIA,
pa3paboTaHHBI! 7151 yMEHBIIEHHSI BpeMeHN 00paboTKy, TpedyeMoro It aHaIm3a OOJIbIINX JEPEBLEB
C&R, npu 01HOBpEeMEHHOM I10JIaBJICHUN OOHAPYKEHHOT'O B ClOcOo0aX AepeBbeB Kiaccupuranuu
HIpeANoYTeHUs] BXOAHBIX [0JIeil, JOMyCKaroIMX 6oJIblile paciiuenieHuili. BxoaHble noJis MOTryT ObITh B
YUCIJIOBOM JAnana3oHe (KOJIMYeCTBEHHBIMHE), HO TT0JIe Ha3HAYEHHS JOJDKHO OBITh KaTeropruaIbHBIM. Bee
pacuienyieHus: OUHAPHBIE.

V3en CHAID reHepupyeT AepeBbsl peIICHU, UCTIOJIb3Y sl CTATUCTUKY XM-KBAAPAT AJIS ONpeIeIICHuU s
ONTUMaJIbHBIX paciuemieHuil. B otymune ot y3i10B nepesa C&R u QUEST, CHAID mosxet
TeHEPUPOBATH HE TOJILKO OWHAPHBIE IEPEBbS, TO €CTh Y HEKOTOPBIX PACIICIIICHI MOXET OBITh
OoJIble IBYX BEeTBEW. BXOIHBIE OIS M OJIe HA3HAYEHHS] MOTYT OBITh KOJIMYECTBEHHBIMH (YMCIIOBOIT
JMana3oH) uiM kateropuajbubiMu. McuepnbiBaronuii CHAID - 3o moaudukanus meroga CHAID,
IpU KOTOPOM IPOAEJIbIBAETCS OoJlee TIIaTeIbHAS pab0oTa 0 U3YYEHHUIO BCEX BO3MOXKHBIX
PpaCILeTIeHUH ISl KaXKIOTo IPEAUKTOPa, HO 9TO TpedyeT OoJIble BPEeMEHH 1711 BBIYUCIICHUI.

V3en C5.0 cTpouT Ui AepeBO pellIeH i, NI Habop MpaBWI. ITa MOAEJIb paboTaeT, pa3aesss
BBIOOPKY Ha OCHOBaHHUHU 3HAYCHHUS B 110JIE, TAIOIIETO MAKCHMAJIbHBII HHPOPMALMOHHBINA BBIATPHIII HA
Kax710M ypoBHe. [Tojie Ha3HAUeHUS TOJDKHO OBITh KATETOpUAJIbHBIM. Pa3perieHo HeCKOJIbKO
pas3/esieHuii Ha MOATPYIIIIbI, U TAKKUX MOATPYII MOXET ObITh OOJIbILE ABYX.

V3eu ciucka peleHuii onpeaessieT HOArPYIIbI MJIM CErMEHTBI, KOTOPbIE OKa3bIBAIOT 00Jiee BLICOKOE
u 60Jiee HU3KO0€ NPaBONoA001e 1)1 JAHHOTO OUHAPHOI'O pe3yJibTaTa 110 CPAaBHEHUIO C IOJIHOU
COBOKYNMHOCTBHIO. Hanpumep, BBl MOTJIM ObI HCKATH KJIMEHTOB C HU3KOI BEPOSITHOCTHIO OTTOKA HITH C
BBICOKOI1 BEpOSITHOCTBIO OTKJIMKA HA KAMIIAHHUIO. BBl MOXeTe BKJIFOUNTH CBOU 3HAHMS O Ou3HEce B
MO/IeJIb, 100aBJIsAs CBOU COOCTBEHHBIE N0JIb30BATEILCKUAEC CETMEHTHI U IaPAJJIEJIbHO IPOCMATpUBas
aJbTepHATUBHBIE MOJIEJIU, YTOOBI CPABHUTD Pe3yJIbTAThl. MO/IEN CIIMCKA PELIeHUI COCTOSIT U3 CIUCKA
paBuJjl, B KOTOPOM KaX/10€ IPaBUJIO UMEET ycyloBue U cieacTBue. [IpaBuia npuMeHstoTes no
ovepein, U eEpBOE MOAXOAIIEE IPABUIIO ONPEAEIISIET PE3yIbTaT.

MOL[CJ'II/I JIMHEHHOMU perpeccun nNpeaACKa3blBaOT 3HAUYCHU ST HENPEPBIBHOTO LEJIEBOI'O IIOJI HA OCHOBE
JIMHEHHBIX B3aNMMOCBSI3ei MEXKAY HEJIEBBIM MMOJIEM U OJHUM HJIN HECKOJIbKUMU NPEUKTOPAMU.

V3ex PCA/pakTopa npenocTasiseT MOIIHBIE CPEICTBA COKPAIICHNS YUCIIa JAHHBIX IJI YMEHBIICHUS
CJIOXKHOCTH BAalllNX JAHHBIX. AHAJIN3 TJIABHBIX KOMIIOHEHTOB (principal components analysis, PCA)
HAXOJIUT JIMHEHHbIE KOMOUHAIMK BXO/IHBIX OJIEH, KOTOPBIMHU TJIaBHBIM 00pa3oM ONPEIeIISIFOTCS
U3MEHEHHs B [IeJIOM Habope MoJiel, TJie KOMIIOHEHTHI OPTOTOHAJILHBI IPYT Apyry. PakTopHbIH aHa M3
HaIpaBJIeH HA BBISIBJICHIE CKPBITHIX (PAKTOPOB, OO BACHSIONINX CTPYKTYPY KOppessinuii B Habope
HabJrogaeMbIX noJieit. Lesb 000ux moaxoA0B - HANTH HEOOJIbIIIOE KOJIMYECTBO IPOU3BOAHBIX MOJICH,
KOTOpBIe 3P (HEKTUBHO CyMMHPYIOT HHPOPMALIHIO HCXOIHOIO Habopa BXOIHBIX HOJICH.
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V3es BEIOOpa BO3MOXKHOCTEH N3y4YaeT BXOIHBIE MOJISI HA BO3MOXHOCTD yIaJIeHN s, OCHOBBIBASICh Ha
Habope KpuTepues (TaKuX Kak MPOIEHTHAS 10JIS IPOMYIIEHHBIX 3HAUCHUIT); 3aTeM 3TOT y3ell
pamKUpPYeT BaXKHOCTh OCTABILUXCS MOJIEH 110 OTHOILLIEHUIO K 3aJaHHOMY IOJIFO Ha3HavyeHus. Hanpumep,
ecy y Habopa JaHHBIX COTHHU NMOTCHIMAIBHBIX BXOIHBIX MOJICH, KaKUe U3 HAX IIOTEHIUAIbHO Hanboiee
MOJIE3HBI IPU MOJCTIMPOBAHUHA MCXO/A JICUSHNS arueHTa?

JMCKpUMUHAHTHBII aHAJIM3 AeJIaeT OoJiee CTPOTue NPeANoI0KEH s, YeM JIOTHCTHYECKas PErpeccusi, HO
OH MOXET OBbITh IIEHHO! aJIbTEPHATUBOMN MJIN JOMOJIHEHUEM K aHAJIU3Y JIOTUCTUYECKOM perpeccuu,
KOTJa 3T IPENOJI0OKEHUS OKa3bIBAIOTCS IPABUILHBIMU.

Jloructuyeckas perpeccus - 9To CTATUCTUYECKUN METOT JIJIsS KﬂaCCI/I(bI/IKaHI/II/I 3anuceil Ha OCHOBAaHUM
3HAYCHHH BXOOHBIX IMoJieil. OHa aHAJIOTHYHA JIMHEHHON perpeccun, HO JIOTUCTUYECKAsT perpeccust
HUCIIOJIB3YET KAaTErOpUaJIbHBIC IIOJISI HA3HAYCHUSA BMECTO YHMCIJICHHBIX.

O6o001eHHas THHEHHAS MO/IeJIb paCIIUpsieT OO0 JIMHEHHYIO MOJIEN b, TAK YTO 3aBUCHMAs
HepeMeHHAas CYMTACTCS JIMHEIHO CBSI3aHHOU ¢ aKTOpaMU U KOBapHaTaMU Yepe3 3aJaHHYIO (QYHKIIHIO
cBs3u. boJsiee Toro, MoJiesib A0MyCKaeT HaJIMUue y 3aBUCUMON IEPEMEHHOMN pacipeiesieHusl,
OTJIMYAIOIIEr0Csl OT HopMaJibHOTo. OHA BKJIFOYAET B ce0s1 PyHKIMOHAILHBIE BO3MOXHOCTHU OOJIBIIIOTO
KOJIMYECTBA CTATHCTUYECKUX MOJIEJIEH, B TOM YHCIIe JIMHEHHOM Perpeccu, JJOTHCTHYECKOH PerpeccuH,
JIOTJIMHENHBIX MOJIeJIel IJIs1 KOJINYeCTBA JaHHBIX U HHTEPBAJI-LIEH3YPUPOBAHHBIX MO/IejIeil BBDKUBAHMUSL.

OO6o001eHHas JTMHeHas cMeltanHast Mojesib (generalized linear mixed model, GLMM) o60611aet
JIMHEHHYIO MOJIEJIb TAKUM 00pa3oM, 4TO y 3HAUCHUI HA3HAUYEHUS] MOXKET OBITH OTJIMYHOE OT
HOPMAaJIbHOTO pacipezelicHue M OHO OYAeT JIMHEWHO CBS3aHO ¢ GaKTOpaMU U KOBapHaTaMu yepe3
3aJ1aBaeMyto (PYHKIUIO CBSI3HU, TAK YTO HAOJIFOICHUSI MOTYT OBITH CKOppeIMpOoBaHHBIMU. OO00IIICHHbIE
JIMHEHHbIE CMEIIaHHbIE MOJIEJIM BKJIFOYAIOT IIUPOKKUA HAOOP MoeJielt, HauMHasI OT NPOCTON JIMHEHHOMN
perpeccuy ¥ KoH4asi CJIO)KHBIMA MHOI'OYPOBHEBBIME MOJIEJIIMU JIJISI HE HOPMAJILHO paCHpeesIeHHbIX
JTaHHBIX C HOBTOPHBIMH U3MEPEHUSIMHU.

V3en perpeccun Kokca mo3BoJisieT IOCTPOUTH MOJEIb JOXKHUTHS 151 JAHHBIX BPEMEHH-I0-COOBITUS B
NPUCYTCTBHUHU IIEH3YPUPYEMBIX 3aIKCe. DTa MOJEIIb CO31aeT (PYHKIUIO JOKHUTHSI, KOTOPAsI
IpeCKa3bIBACT BEPOSATHOCTD, YTO H3Y4aeMOE COOBITHE IPOU3OMIET B JaHHOE BpeMs (£) IS TAaHHBIX
3HAYCHUI BXOAHBIX IEPEMEHHBIX.

V3en MexaHu3Ma OnmopHBIX BeKTOpoB (Support Vector Machine, SVM) no3BoJiseT kJiaccupunupoBaTh
JTaHHBIE 10 OJTHOU MJM ABYM IpymaM Oe3 nepeodydenns. SVM xoporio paboTaeT ¢ MIPOKIMHA
HabOpaMu JAHHBIX, B YACTHOCTH, B CJIy4ae OUeHb OOJIBIIIOTO YHCIIA BXOHBIX MOJIEH.

V3ex BaiiecoBckas ceTh MO3BOJISIET IIOCTPOUTH BEPOSITHOCTHYIO MOJIENb, KOMOMHUPYSI HaOJIFoJaeMble 1
3amfCcaHHbIE CBEJCHHS C OYEBUIHBIMH C TOUKH 3PEHUS 3/IpaBOTO CMbICIIA JAHHBIMH, YTOOBI yCTAHOBUTH
IpaBaono o0ue BOSHUKHOBEHHS COOBITHIA. DTOT y3€JI B OCHOBHOM PaboOTaeT C yCHJICHHBIMU JIEPEBOM
HauBHBIMH OaiiecoBckuMu ceTsim (Tree Augmented Naive Bayes, TAN) 1 moTHBIMEI MapKOBCKAMU
CeTSIMH, KOTOpBIe N3HAYATLHO UCHOJB3YIOTCS IS KJIACCH(UKAIIIH.
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V3en Camoobyuaemas Moaess oTkIMKOB (Self-Learning Response Model, SLRM) no3BostsieT
HOCTPOUTBb MOJIEJIb, B KOTOPOH OZIHO HOBOE HAOJIFOACHUE HJIM BCErO HECKOJILKO HAOJIFOACHUH MOTYT
OBITh HCIIOJIL30BAHBI JJIs1 IOBTOPHOM OLEHKH MO/IeJ N Oe3 HeOOXOJMMOCTH TIOBTOPHOTO 00YYeHHS
MOJIEJIM C UCTIOJIb30BAHUEM BCEX JAHHBIX.

&

V3es1 BpeMEeHHBIX PAJOB OLEHUBAET SKCIIOHEHIMAIBHOE CIUIAXKUBAHHE, 4 TAK)KE OJTHOMEPHBIE U

MHOT'OMEpPHBIE MO/JIEJI aBTOPETrPECCHU M IPOUHTET PUPOBAHHOTO CKOJIB3SIILETO CPETHETO
(Autoregressive Integrated Moving Average, ARIMA) 11 BpeMEHHBIX PSIIOB M CO3A4€T IPOTHO3bI
OyayIIero BHIMOIHEHNUS. DTOT y3eJ BpEMEHHBIX PSIIOB HOAOOEH MPeabIIyIIeMy Y31y BpEMEHHBIX
ps10B, 00bsiBIIeHHOMY ycTapesiiuM B SPSS Modeler Bepcuu 18. OnHako 3TOT GoJiee HOBBIIT y3ei
BPEMEHHBIX PSIIOB CIPOSKTHPOBAH TaK, YTOOBI MCIOJIb30BaTh MOIIHOCTL IBM SPSS Analytic Server
17151 00pabOTKH OOBEMHBIX JAHHBIX M BBIBOJIA MOJTyY€HHON MOJIENTH B TPOrpaMMe IPOCMOTpPa BBIBOJIA,
kKoTopas Obita mobasiiera B SPSS Modeler Bepcuu 17.

V3en k 6rmxaiitmux coceneit (k-Nearest Neighbor, KNN) cBsi3bIBaeT HOBOe HaGJIIO/IeHUE C KATerOpHei
WM 3HaYeHUEM k 0OBbEKTOB, OJIMKAMIINX K HEMY B IPOCTPAHCTBE MPEIUKTOPOB, I/1€ k - 3TO LeJI0e
apcito. [Togo6Hble HAGIIIOAeHNs GJIM3KA APYT K APYTY, @ HEMOXOXHUE HAGIIFOIeHNs, HA0OOOPOT, yIaIeHBI
JpPYT OT Apyra.

V3el npocTpaHCTBEHHO-BPEMEHHOT O Tipejickazanus (Spatio-Temporal Prediction, STP) ucnosmsszyet
[AaHHBIE, COZEPIKAIINE HHPOPMAIIUIO O TOJI0KEHNH, BXOJHBIE MOJIS IJIs1 IPOTHO3a (IIPEUKTOPBHI), [OJIe
BPEMEHH U IIeJIeBOE MOJIe. B 3TUX JaHHBIX JJIs KaXI0T0 MOJIOKEHHsSI B K&XIOM BPEMEHU U3MEPEHUS 1O
KaXXOMY MPEIUKTOPA €CTh 3HAYMTEIIbHBIN psijl 3HaueHuit. [1ociie aHam3a JaHHBIX HX MOXHO
UCIOJIb30BATH [IJISl IPEICKA3aHUsI IIEJIEBIX 3HAYEHHI B JIFOOOM IOJIOKEHUM B 00JIACTH TAHHBIX (HOpM,
UCIOJIb3yeMbIX IIPH aHAIIU3E.

Mojenu cBSI3bIBAHUS

Moneau céa3vi6anus HAXOIAT CTPYKTYPBI B BAIIIMX JaHHBIX, B KOTOPBIX OJIMH WJIM HECKOJIbKO OOBbEKTOB (TAKUX Kak
COOBITHS, TOKYIIKH MJIX ATPUOYTHI) CBA3AHBI C OJJHUM WJIM HECKOJILKUMU IPYTUMHU 00beKkTaMu. Mojesm
KOHCTPYHPYIOT HA0OPbI IPABMJI, ONPEEIIIONINE 3TH B3aNMOCBSI3U. 3/IECh TOJISl CPEAN AAHHBIX MOTYT OBITH 1
BXOIHBIMH HOJISIMH, 1 TOJISIMI Ha3HAYEHNS. BbI MOy ObI HAWTH 3TH CBSI3M BPYYHYIO, HO AJITOPUTMBI IPABUIT
CBSI3BIBAHUS [IEJIAIOT 9TO ropasio ObICTpee X MOTYT U3YYNTh OOJiee CIIOKHbIE CTPYKTYphl. Moneiu Anpuopu u
CARMA - 370 mpuMephI UCIOJIB30BAHMS TAKUX aJTOPUTMOB. Ellle 0IMH THIT MOZJEIN CBSI3BIBAHUS - 3TO MO/JIEJIb
00HapY>XEHUsI IOCIIeT0BATEIbHOCTEH, KOTOpasi HAXOIUT MOCJIe0BaTeIbHbIE IA0JIOHBI B CTPYKTYPHPOBAHHBIX 110
BPEMEHU JaHHBIX.

Mopenu CBSI3bIBAHUS HAMOOJIEe TOJIE3HBI P MPECKA3aHUU HECKOJIbKMX BBIXOIHBIX 3HAYEHUH, HATIPHUMED,
MOKYNATE b, KyIUBIIHA TOBap X, KymuJ1 Takxke Y u Z. Mo/ie/n CBSI3bIBAHUS CBS3bIBAIOT KOHKPETHOE CJIC/ICTBHE
(HampuMep, perieHre YTo-JI100 KyuTh) ¢ HabOpoM ycioBuii. [IpernMyIiecTBO aIropuTMOB MPABUIT CBSI3bIBAHUSI
nepen 6oJjiee CTaHIAPTHBIME ajroputMamu Aepesa pemiennit (C5.0 u nepeBbs C&R) cocTout B TOM, 4TO
CBSI3BIBAHHME MOJXKET CYILIECTBOBATH MEX/IY JIFOOBIMHU aTpudyTaMu. AJITOPUTM JIepeBa PELIeHUH TOCTPOUT MPABHIIA C
BO3MOXHOCTBIO OJTHOTO CJICICTBHUS, B TO BpeMsI KaK aJrOPUTMBI CBSI3bIBAHUS CTAPAOTCS HAUTU HECKOJIBKO MPABHII,
y KaXIOTO U3 KOTOPBIX MOXKET OBITh OTACJILHOE CIICACTBHE.

V3wl cesa3visanus
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V3en Anpropu U3BJIeKaeT HAOOp MPABUII U3 JTAHHBIX, BBIAEIISAS IPABUJIA C HANOOIBIIIM

% UHPOPMALIMOHHBIM COACPKUMBIM. Y3eJI ApHOPH NpeiaraetT nsTh pa3IMuHbIX CIOCOOOB BhIOOpA
HPABUJI ¥ UCIIOJIb3YeT CJIOKHbIE CXeMbI HHJIeKCHPOoBaHus 11 3 hekTUBHON 00paboTK! 60JIBIINX
HabOpOB MaHHBIX. 1151 GOJBIINX 3a7a4 y3eJI AIpUOPH OOBIYHO OBICTpee IPU OOYUCHUH; Y HETO HET
IPOU3BOJILHOTO OTPAHUYCHHUS KOJIMYECTBA MPABHJII, KOTOPBIE MOXXHO COXPAHUTh, 1 OH MOXET
00pabaThIBaTh NPaBUJIA C KOJIMYECTBOM IIPEABAPUTEbHBIX yCIoBuil 10 32. [lns y3y1a Anpuopu
TpeOYIOTCS KaTeropuasbHbIe BXOJHBIE U BEIXOIHBIE ITOJIS, OH OBLT ONTHMH3UPOBAH IS OJIeH TAKOTO
THIA W TIOKA3BbIBAET C HUMH BBICOKYFO MPOU3BOIUTEIILHOCTD.

Mogaesrs CARMA u3BiieKaeT U3 JaHHBIX HAOOP MPaBUJI, He TPeOysi, YTOOBI BbI 33/1aBAJIH BXOIHBIC M

ﬁﬁﬁ BBIXOJIHBIC 110JIs1. B oTimmume ot y3s1a Anpuopu, y3ea CARMA npeasaraetr napameTpbl HOCTPOSHUS [IJTs
HOJIICPKKH MPABUIT (TOJIEPKKA OTHOCHTCS U K aHTEIEACHTAM, ¥ K KOHCEKBEHTAM), a HE TOJIbKO JIJIs
HOJIEPXKKH aHTENEICHTOB. TO O3HAYAET, YTO CrEHEPUPOBAHHBIE IPABHIIA MOXHO UCIOJIb30BATH B
6oJiee IIMPOKOM HAGOPE MPHUKJIAIHBIX IPOTPAMM, HAPUMED, YTOOBI HAUTH CIIMCOK MPOIYKTOB WA
yCIIyT (aHTEIEICHTOB), KOHCEKBEHT KOTOPBIX - 3TO TOBAP, KOTOPBI BbI XOTUTE MPOIBUTATh B 3TOM
JIETHEM Ce30He.

V3el nocne10BaTeIbHOCTH OOHAPYKHUBAET MPABUJIA CBSI3BIBAHUS LIS IIOCJIEIOBATEIILHBIX M
L 3aBUCSIINX OT BPEMEHH JaHHBIX. [1ociie10BaTeIbHOCTD - 3TO CHUCOK HAOOPOB JIEMEHTOB C
o i TEH/CHIIUE NOSBJICHUS B IIPeJICKa3yeMoM nopsiake. Hanmpumep, nokynartesb, KOTOpPbIH npuodpest
JIe3BUSl M JIOCHOH NOCJIE OpUTHS, ¢ OOJIBILION BEPOSATHOCTHIO B CJIEAYIOIIMN pa3 KYIUT KPeM Ui OPUThS.
V3el mocne10BaTeIbHOCTH OCHOBAH Ha ajropuT™e npaBui cBs3biBaHuss CARMA, ucnosb3yromem
3((HeKTUBHBIN ABYXIPOXOIHBIN CHOCOO OOHAPYKEHMS MOCJICAOBATEILHOCTEH.

- V3en [1paBusia cBA3BbIBAHUS AaHAJIOTUYECH y3J1y AIPUOPH, OJHAKO B OTJIMYME OT ANPHOPH y3ell

E ITpaBmiia cBsi3bIBaHMS MOXET 00pabaThIBaTh JaHHBIE cuckoB. Kpome Toro, y3en [Ipapuia
CBSI3BIBAHUS] MOXHO UcHoJIb30BaTh ¢ IBM SPSS Analytic Server ny1s 06paboTku TaHHBIX OOJIBIIOTO
o0bemMa, moJtydast NpeuMyIecTBa 6osiee OBICTPOI napasiiesibHON 00pabOTKOI.

Mogenn cerMeHTaUN

Moneau cermentayuu NeJISIT JAaHHBIE HA CETMEHTHI, MJIM KJIACTEPHI, 3AMUCEN C ONMHAKOBBLIMU CTPYKTYPAMU BXOAHBIX
noJieid. Tak xak 3TH MoJesIn PAaOOTAIOT TOJIBKO C BXOAHBIMU TOJISIMHU, Y HUX HET OTHOIIEHUS K BBIXOTHBIM TOJISIM
(moJisim Ha3HAueHus). [Ipumepsl Moienielt cermeHTanuu - 9To cet Koonena, kimactepusanus K-cpennunx,
JIByXIIaroBas KJacTepu3alys U BbISBJIEHUE aHOMaJIMA.

Mojenu cerMeHTaIMy (MX HA3BIBAIOT TaKXKe '"'MOJIEIIMH KJIacTepu3anuu') MOJIe3HbI B TEX CIIy4asix, Korjaa
KOHKPETHBIH pe3yJIbTaT HEU3BeCTEH (HaIpuUMep, IpH UACHTADUKAINI HOBOTO I1a0JI0HA MOIIICHHIYECTBA MITH
MHTEPECYIOIINX BaC TPYMII B 6a3e TaHHBIX KJIMEHTOB). Moem KlacTepu3alny YACJIIOT TJIABHOS BHIMAaHIE
AACHTH(DUKALIAI TPYII CXOTHBIX 3aMICeH U IPUCBOSHUIO METOK 3aIUCSIM B COOTBETCTBHU C TPYMIIAMH, K KOTOPBIM
OHM IpHHAJJICKAT. ITO AestaeTcs 0e3 NCIOIB30BAHMS IPEUMYIIIECTB NTPEIBAPUTEIILHOTO 3HAHUS O TPYyIIax U uX
XapaKTePUCTHKAX, YTO OTJIMYAET MOJIEIN KJIACTEPU3AINH OT JPYTUX CIIOCOOOB MOJIETIMPOBAHUS, TO €CTh OTCYTCTBHE
IpeIBapUTEIHLHO ONPEAEJIEHHOTO BBLIXOIHOTO MOJIs (T0JI HA3HAUYEHH ), 3HaYeHHE B KOTOPOM MPEACKA3hIBAJIOCH ObI
MOJIeJIbIO. Y 3TUX MOJIeJieil HET IPABUJIbHBIX UJI HEMPABUJIbHBIX OTBETOB. VX IEHHOCTH B CIIOCOOHOCTH
3aXBaThIBATh MHTEPECHBIE TPYNIUPOBKU JAHHBIX U MPEACTABJISITh NOJIE3HbIE OMMCAHUSI OTUX IPYNIUPOBOK. Moaenu
KJIACTEpU3ALUU YACTO UCIOJIb3YIOTCS ISl CO3AaHMS KJIACTEPOB UJIM CErMEHTOB, KOTOPbIE HCHOJIb3YIOTCSI B KAUECTBE
BXOJTHBIX TAHHBIX [IPH HOCJICTYIOIIEeM aHam3e (HapuMep, Ipu pas3/IeIeHIH TOTeHIINAIbHBIX ITOKYIATEeIIeH o
OIHOPOJHBIM IO PYIIAM).

V361 cermentayuu
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V3e aBTOMaTH4ECKO! KJIaCTEPHU3AIMU OLCHUBAECT M CPABHUBACT MOJIEJIN KJIACTEPH3AIINY,
é:) UACHTUGUIUPYOIINE IPYIIBI 3aMICeH CO CXOTHBIMU XapakTePUCTUKAMU. DTOT y3eJ paboTaeT
* AQHAJIOTUYHO JIPYTUM y3JIaM aBTOMATUYECKOTO MOJIEJIMPOBAHHUS, JOIYCKAs IKCIIEPUMEHTUPOBAHUE C
HECKOJIbKIMY KOMOUHAIIMSIMHY OIIIVIA IIPU OJTHOM POXOJe MOAEMpOoBaHus. Moae MOXHO
CPaBHHMBATH ITPH IIOMOIIH 0A30BbIX MOKA3aTesel, MBITAasICh GUIBTPOBATH U PAHXKHUPOBATH C UX
HCIIOJIb30BAHKEM II0JIE3HOCTh MOJIeJIell KJIaCTepU3aLuy U NPeJOCTaBUTh IOKA3aTelIb Ha OCHOBE
BaKHOCTHU KOHKPETHBIX MOJIEH.

V3exn K-cpenunx xiactepusyeT Habop NaHHBIX B OT/IEJIbHBIE TPYIIBI (MM KJIACTEPHI). DTOT METOL

(% onpezesnsieT GUKCHPOBAHHOE KOJIMYECTBO KJIACTEPOB, HTEPAIIMOHHO PACHPEIEIISET 3aIHICH 10
KJIaCTEPaM U HACTPAMBAET LEHTPHI KJIACTEPOB, OKA AaJIbHEHIINE yTOUHEHH O0JIee He yIIy4dIIaoT
MO/eJIb. BMecTo noneITku mpecka3aTh BBIXOAHOE 3HAYECHHE A-Cpe/IHIE UCHIOJIL3YIOT MPOLECC,
Ha3bIBAEMBII HEKOHTPOJIMPYEMBIM 00y4YeHHeM, YTOOBI OOHAPYXKHUTH CTPYKTYPHI B HAOOpEe BXOJHBIX
noJeit.

V3en KooHeHna reHepupyeT THII HEHPOCETH, KOTOPYIO MOYKHO MCIOJIb30BATh ISl KJIACTEpU3aLUN

Habopa JaHHBIX B OTJeJIbHbIE Ipymibl. Korjaa ceth nojIHOCThIO 00yUeHa, TOX0XKKE 3aIUCH JT0JKHBI

Drr OBITH OJIM3KO IPYT OT ApYyra Ha BBIXOIHOW KapTe, a OTJIMYAFOIINECS 3AICH JTOJDKHBI OBITh CUIIBHO
pa3neseHsl. [1o komuecTBY HaOIFOICHMIA, 3aXBAYCHHBIX KaXIbIM HEHPOHOM B CJICTIKE MOJICJIH, MOXHO
ONPEJIEIUTH CUIIbHBIE HEUPOHBI. DTO MOXKET AATh MPEICTABJIEHUE 00 ONpPaBJIaHHOM KOJINYECTBE
KJIaCTEpOB.

*J

V3en [IByXIIaroBelii HCHOJIB3YEeT METO JBYXIIATOBO KiiacTepusanuu. Ha nepBoM 1mare mpoBOAUTCS
HEPBBII MPOXO/I IO JAHHBIM, IPU KOTOPOM He0OpaOOTaHHbIE BXOJHBIE JaHHBIE CKUMAIOTCS B
yIpaBJisieMblit HA0op noakIacTepos. Ha BTopom 1miare ucnoJsib3yercs crocod nepapxmyeckoi
KJIACTEPU3ALMH JIJIs Bce OOJIBIIErO CIMSHIS OAKJIACTEPOB B KPYIHBIE U elle 6oJiee KPYIHBIE KJIaCTepHI.
V IByXIIATOBOTO METOJIA €CTh IIPEUMYIIECTBO ABTOMATHYECKOW OIIEHKH ONITUMAJILHOTO YHCIIa
KJIaCTEepOB U151 OOyvaromux JaHHbIX. OH MOXeT 3 ek TUBHO 00padATHIBATH MOJIS CMEIIAHHBIX TUIIOB
1 GoutbIne HAOOPbI JaHHBIX.

V3e1 BeIBJICHUS aHOMAJIMI OIlpe/iesiieT HeOObIYHbIe HAOIIIOIEHN S, UJIU BBIOPOCHI, KOTOPBIE HE
COOTBETCTBYIOT CTPYKTYpe “HOPMAaJbHBIX JAaHHBIX. [IpH momomy 3Toro y371a MOXHO HAXOIUTh
& BBIOPOCHI Jake€ B TOM CJIy4ae, €CIM OHH He MOJAXOISAT HU MO/ KAKHE PaHee H3BECTHBIE MIAOIOHBI HITH BB
TOYHO HE YBEPEHBI, YTO UMEHHO HIIETE.

Mogenu ucciiefoBaHus JaHHBIX B O0a3e JaHHBIX

IBM SPSS Modeler noanepxuBaeT HHTETPAIMEO C UCCIICIOBAHUEM JaHHBIX M HHCTPYMEHTAMU MO/ICJIUPOBAHHUS,
JIOCTYIIHBIMH Y TIOCTaBIIUKOB 0a3 gaHHBIX, B ToM uuciie ¢ Oracle Data Miner u Microsoft Analysis Services.
ITocTpoeHue Mo/ieseil, IX CKOPMHT M COXpaHeHue B 0a3e JaHHBIX - BCE 3T ONEPAIMX BO3MOXHBI B IPUKJIaTHOMN
nporpamme IBM SPSS Modeler. Bece monpodrocT cMoTpute B pykoBocTBe IBM SPSS Modeler In-Database
Mining Guide.

IBM SPSS StatisticsMonemm
Ecnu ects xomust IBM SPSS Statistics, ycTaHOBJICHHAS U JIMIICH3UPOBAHHAS HA BaIlleM KOMIBIOTEPE, MOXKHO

MOJIYYUTh JOCTYII K onpeaesieHHbpIM moanporpammam IBM SPSS Statistics u3 IBM SPSS Modeler, 4ToObI mocTpOuTh
U OLICHUTH MOJICIIH.
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NMocTpoeHne moaenen paclienneHua

MOHCHI/IpOBaHI/IC paCH_[CHJ'ICHI/Iﬁ MO3BOJIICT UCIIOJIb30BATh OAWH IIOTOK, YTOOBI IMOCTPOUTH OTACIJIBHBIC MOJEIN IJIA
KaXX10ro BO3MOXHOT' O 3HAYCHUA (bHaFOBOFO, HOMMHAJIbHOI'O MJIM KOJIMYCCTBECHHOT' O BXOJHOT O ITOJISA, TAK YTO
UTOTOBBIC MOJCJIN JOCTYIIHBI U3 OJHOTO CJICIIKA MOICIIN. Bo3MoskHbIe 3HAUEHHS AJ1S BXOJHBIX MOJIeH MOT'YT OUYCHb
IO-pasHoMy BO3/ICIICTBOBATH HA MOJICJIb. HpI/I oMoy MoJeJIMpoOBaHusd pacmenneﬂmﬁ MOXHO JIETKO NOCTPOUTH
HauboJiee NMOAXOAAIILYIO MOJACJIb AJIA KaAXXKA0I'0O BO3MOXKHOI'O 3HAYCHU OJId NP OJJHOM BBIIIOJIHEHUU MTOTOKA.

O6paTI/IT€ BHUMAHHUEC, YTO MHTCPAKTUBHBIC CEAHCBI MOACJIMPOBAHUS PACIICIIIATD HEJIb34. HpI/I HHTCPAKTUBHOM
MOJCJIMPOBAHUU BbI 3a1a€TC KAXKAYIO MOACIIb UHANBUAYAJIbHO, IIOOTOMY HE 6yneT HUKAaKUX [IPEUMYILICCTB IIPU
HCIIOJIb30BAHWU PACHICIIJICHU A, IIPU KOTOPOM HECKOJIBKO MoeJie CTPOUTCA aBTOMATHUYCCKU.

MoempoBanue pacuienieHnit paboTaeT, Ha3Hayasi KOHKPETHOE BXO/IHOE 10JIe KaK MOJIe PaCIleIUIeH s, DTO
MOJHO CIeJIaTh, 33188 /ISl POJIM MOJIst 3HaYeHue Pacmenenne B crenuduxamuy Tum.

B kauectBe noJieit pazdueHnss MOXHO Ha3HAYATh TOJBKO MOJIs ¢ TUNOM u3Mepenus: ®aar, Homunanbhoe,
IHopsaxosbiii HoMep i HenpepbiBhoe.

B kauecTBe moJiel PACIIEIUICHNSI MOKHO HA3HAYUTH HECKOJIHLKO BXOHBIX MoJieit. OTHAKO B 3TOM CJIyYae CHIIbHO
BO3pACTET KOJIMYECTBO CO3/[aBaeMbIX MOJiesiell. Moesib CTPOUTCS TS KA /101 BO3MOXKHOM KOMOMHAIIMY 3HAYCHU
BBIOpaHHBIX OJIeH paciierienus. Hanpumep, eciii B KauecTBe MoJjieil paciieryieHust HA3HAYAFOTCS TPH BXOHBIX
MOJISL U Y KQXIOTO U3 HUX 1O TPU 3HAUEHUS, B pe3yJIbTaTe OYJET CO3/aH0 27 MOJIETICH.

J:[axce 1OCJIe HAa3HAYEHMS OJTHOTO MJIM HECKOJIbKUX MOJIeH B Ka4eCTBe MoJieit PACIICIJICHUS BbI €1IE MOXKETE Bbl6paTb,
CO3aBaTh JIM MOJECJIA PACIICIJICHUS, NUJIA OJUHAPHYIO MOAYJIb, UCIIOJIb3Y S HNEPECKIIOYATEJIb B JUAJIOTOBOM OKHE
y3J1a MOACIIMPOBAHUS.

Ecnu mostst paciienieHns onpeesieHbl, HO MepeKITFoYaTes b He BKIIFOUEH, TCHEPUPYETCS TOJIBKO OTHA MOJEITE.
AHAJIOTHYHO, €CJIM 3TOT MepeKITFoYaTe b BKIFOUEH, HO MOJIS PACIIeIJICHNS He OIIpe/IesIeHbl, PACIICIIIICHUE
UTHOPHUPYETCS M TeHEPUPYETCS OJTHA MOJIEIb.

ITpu 3amycke NOTOKA OT/IENIbHBIE MOJEJIN TEHEPUPYIOTCS B (POHOBOM peXUME IS KaXKIOTO BO3MOKHOTO 3HAYCHHUSI
IoJIel pacuIenyIeHus], 1 TOJIbKO OJUH CJIENOK MOJIENIH TOMeIlaeTcs Ha NaJIMTPy MoJiesieil 1 Ha XoJIcT notoka. Crenok
MOJIEJIN PACLIEIJICHHUS IOMEYAETCsl 3HAKOM PaCILENJIEHUS; 3TO JIBa CEPBIX TPEYrOJIbHUKA, HAJIOKEHHBIX HA
n300paXKeHue Cienka.

HpI/I IPpOCMOTPE CJICIKAa MOACIIN PACIICIIIICHU S 6y,£lyT IIOKa3aHbI BCE OTACJIbHBIC MOJICJIN, KOTOPLIC ObLIH
IIOCTPOCHBI.

I/IHZ[I/IBI/IZ[yaJ'IbHyI-O MOACJIb U3 CIIUCKA MOXHO U3YUYUTh, ABAXKIBI IICJIKHYB I10 €€ 3HAYKY CJICIIKA B CPEACTBE
npocmoTtpa. [Tpr 3TOM OTKpOETCsI CTaHIapTHOE OKHO Opay3epa AJisi MHAUBHyallbHOW Moein. Ecim crenok
PACIIOJIOKEH Ha XOJICTE, IPU IBOMHOM IIETYKE M0 MUHUHA300PAKECHUIO IPaUKa OTKPOSTCS MOJHOPAZMEPHbII
rpaduk. J{ONONHATETbHYIO HHPOPMALMIO CMOTPHTE B paszeite|“CpecTBO MPOCMOTPA PACIICILICHHEIX MOIeIei” Ha)

Ilocne CO31aHUs MOJCJIN KaK MOJEJIN PACHICIIJICHU S Bbl HC MOXCTC YAAJIMTh U3 HEC o6pa60TKy pacu_[enneHI/Iﬁ nm
OTMCHUTD PACHICIIJICHUEC JAJICC IO IMTOTOKY M3 y3JIa UJIA CJICIIKA MOACIIMPOBAHUA PACHICIIIICHU .

IIpumep. Kpynnast po3HUYHAsI TOProBasi CETb XOUET OLIEHUTh IPOJAXKH [10 KATETOPUSIM TOBAPOB B KAXKIOM U3
MarasuHoB IO cTpaHe. VMcnosb3yst MOAEIMPOBAaHUE PACIICIUIEHHUH II0JIb30BATEIM HA3HAYAIOT 110Jie Marasus s
CBOUX BXOJHBIX JIAHHBIX KaK I10JI€ PACLIEIIEHUS, YTO IO3BOJIIET IOCTPOUTDH OTEJIbHBIE MOACJIU AJIS KaXK 101
KaTeropuu B K&XIOM MarasuHe B OJIHOM onepaiyn. MTorosyro nHGopmaiuro MOXHO UCIOJIb30BATh AJIS TOPa3/Io0
6o0J1ee TOYHOIO yIpaBJIEHUs YPOBHSIMHU 3a11acOB, YEM B OJJHOU MOJEIIH.
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PaclwienneHue u pasgensol

N pacimenjcHusa €CTb HECKOJILKO OOIIUX C CO3JaHUEM MOIeJIeh BO3MO>I<HOCTCI>'I, HO PACIICIJICHUSA U pa3aciibl
HCIIOJIB3YIOTCA OYC€HB ITO-PA3HOMY.

PaS}IeJIeHl/le PaBHOMCPHO AOCJIAT Ha6op JaHHBIX HA ABC UJIA TPU YaCTU: O6y‘I€HI/I€, UCIIBITAHUC U (HeO6H3aTCJ’ILHO)
MIPOBEPKaA; OHO UCHOJIL3YETCA AJId UCIIBITAHUSA IPOU3BOJUTCIIBHOCTH OJHOU MoJIeIn.

Pacmenneﬂne ACJINT Ha60p JaHHBIX CTOJIBKO ‘iaCTeﬁ, CKOJIbKO JOCTYIIHO 11O CYIIECTBYOIINUM 3HAYCHUAM OJIs IOJIA
PACIICIITICHUSA; OHO UCIIOJIB3YETCA JJId MOCTPOCHU A HECKOJIbKUX MOJIEJIEH.

Pasnenienue u pacuierienie paboTaroT MOJHOCTHIO HE3ABIUCHMO JIPYT OT Apyra. Ha y3iie MoempoBaHie MOXKHO
BBIOPATH OJIHO W/WJIU IPYToe.

Y3nbel MmogenupoBaHua, nogaepruBaroLlime moaenu pacLuenneHua

MHorue y3JIbI MOACIIMPOBAHAS MOTYT CO3aBaTh MOICIIM pacIIeIyIeHus. VICKIIFOueHNs - 3TO y3J16I ABTOKJIACTED,
Bpemennsie psnbl, PCA/paxtop, SLRM, Criyuaiiaslie aepebs, JlepeBo-AS, JIuneitnas-AS, LSVM, Moaemmn
cBs3piBaHMA (Apriori, Carma u Sequence), Momerm kiactepmanyn (K-cpeqane, Koonen, nByxmarosas u
aHOMaJIit), MoAesm Statistics M y3J1bl, HCIIOJIb3YEMBIE ISl COOCTBEHHOTO MOJICJIMPOBAHUS B 0a3aX JaHHBIX.

MOL[CHI/IpOBaHI/IC PpacCHICIJICHUS MOAACPXKUBAIOT CIICAYIOIINC Y3JIbL:

Ag & e
C&R Tree BaiiecoBckast ceTh Jluneitnoe

25 iz

QUEST GenLin sl GLMM
£ g
CHAID KNN BpemenHbIe psabl

3.0 C5.0 BRI Mopens Kokca STP

Heiipocets C% ABToKJaccudukaTop - One-Class SVM

»
%

Crucox pereHuit * ABTOHYMepanus i i .I JepeBo XGBoost
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Perpeccus Jloructuyeckoe % JIuneitnbiit XGBoost

o el
JIMCKpUMHUHAHTHBIA SVM

3anaW|BaeMble pacuiemnneHnemMm BOSMOXHOCTHU

Hcnosb30Banue MoJiesiell paciieyieHus I0-pa3HoMYy BJIMsICT Ha MHorue Bo3MoxHoctu IBM SPSS Modeler. B sTom
paszesie IpeACTaBJICHO PYKOBOACTBO MO UCNIOJIb30BAHUIO MOJEJIEH pacIleJICHNs ¢ IPYTUMU y3JIAMH B IOTOKE.

Yanbl onepauun ¢ 3anucAmMu

[pu ucoIb30BaAHUN MO/IEJIeH PACIICIUICHUs B TOTOKE, COJIepKallieM y3es Boibopka, crpaTuduiupyiite 3anucu mno
MIOJISIM PACIIEIJICHU s, YTOOBI TIOJIYIUJIACh POBHAS BRIOOpKA JaHHBIX. DTa OIS JOCTYITHA IPH BEIOOPE criocoba
BbIOOpKH CAa02icHblIl.

ITpu HayMunM B moTOKe y3J1a bananc 6amancupoBka npuMeHsieTcs KO BceMy HabOpy BXOJIHBIX 3alMceld, a He K
IIOAMHOXKECTBY 3allUCEd BHYTPU PACLICILICHUS.

HpI/I arperupoBaHuun 3alMCel C UCIOJIb30BAHUEM y3Ja Arperaunﬂ SaﬂaﬁTC, YTO IOJIA paCICIIJICHUSA - 9TO KJIFOUCBBLIC
OJIA, €CJIX Bbl XOTUTE BBIUYUCIIMTD arperaThbl AJIA KaXXA0T0 PACHICIIJICHU .

Y3nbl onepauun ¢ nonamu
V3en Tun PACIIOJIOXKEH TaM, I'’/I€ BbI 3a/1a€TEC, KAKUEC MOJId UCHOJIB3YIOTCS B KaA4€CTBE roJiei pacienjacHus.

IIpumeuanne: XoTs y3es AHCAaMOJIb UCTIOJIb3YeTCs A1 OObEIMHEHUS ABYX MJIK OOJiee CJICIKOB MOJIEJIei, OH He
MOET UCHOJIb30BaThCA I OOpalleHus: AeUCTBHUS PACLIEIJICHUs], TaK KaK MOJIeJIM PaCIlEIUICHHUs] BCTPOEHBI B OJIUH
CJICTIOK MOJIEJIH.

Y3nbl MmoaenupoBaHuAa

Mogenu paciiensieHus He HOAIePKUBAIOT BEIYUCICHNE BaKHOCTH IPEAUKTOPOB (OTHOCHTENILHYIO BAXHOCTh
IPEAUKTOPHBIX BXOAHBIX IOJIEH IpH omeHke Moaenn). I1pu mocTpoernn Mozeseil paciierieHus mapaMeTphl
BAXKHOCTHU IIPEJUKTOPOB UTHOPUPYIOTCS.

HpnMeanne: HapaMeTpLI CKOpHHTIa CKOppCKTI/IpOBaHHOﬁ CKJIOHHOCTH UTHOPHUPYIOTCA IIPU UCIIOJIb30OBAHUU MOACIINA
PacClICIlJICHU .

V3en KNN (6mmkaiimme cocen) MOaAepXKUBaeT MOJIEIH PACIIEIUICHHS TOJIbKO B TOM CJIydae, €CJIM OH 3aaH IS
pecka3aHus MoJisl Ha3HaueHus. [1pu apyroii HacTpoiike (TOJIBKO OMPEIeINTh OJIMKANIIIMX coce/ieil) Moe/ b He
co3naetcsi. Ecom BeIOpana onnyst ABTOMaTH4eCKH onpeaesuTh K, y Kax a0t 3 Mojesiel pacienieHnss MOXeT ObITh
Pa3IMYHOE KOJIMYECTBO OJIDKANIIIX coceneil. Takum obpa3oM, y oO1rieit MoIe I KOJIMIeCTBO CTeHEPUPOBAHHBIX
CTOJIOIIOB PABHO MaKCUMAJIbHOMY YUCITY OJIMDKAMIIUX coceqielt cpeau Bcex Mojelielt paciuernienus. s tex
MoJiesiel paclielyIeHus], y KOTOPBIX YMCIIO OJIIDKARIINX cocefieit MeHbIIle 3TOr0 MakKCUMyMa, COOTBETCTBYIOIIIEEe
YKCIIO CTOJIONOB 3anoHseTcs 3nauenusvu $null. TonoHuTeNbHY IO HHGOPMAIMEO CMOTPUTE B pa3uene

KNN” na crp. 355
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Y3nbl mogenupoBaHuAa 6a3 AaHHbIX
V361 MogenupoBaHus In-database He moAIEePKUBAIOT MOEJIEH PACIIICILIICHMSL.
Cnenku monenen

Akcnopt B PMML 13 ciienka Mojiesii pacilensieHnss HEBO3MOXEH, TaK KaK CJICTIOK COJIEPKUT HECKOJIbKO MOJIENIeH, a
PMML He noaiepUBaeT TaKoe MakeTUpOoBaHUE. Bo3MoskeH 3KCITOPT B TeKCTOBBIN (hopmaT uimm popmat HTML.

MoaenuposaHue onuuu nonen ysna

Bce Y3JIbl MOACJIUPOBAHUA COACPKAT BKIIAAKY HOJ’ISI, TAC MOXHO 3aaaTh IOJIA OJI UCIIOJIb30BAHUA ITPU ITOCTPOCHUU
MOJECJIN.

Hepezl IMOCTPOCHUEM MO/JCJIN HeO6XOE[I/IMO YKa3aThb 10JId, KOTOPbIC JOJDKHBI CITYXKUTD IMMOJIAMU HA3HAYCHUA U
BXOJHBIMMU ITIOJISIMH. 3a HEeMHOTUMU HUCKJIFOYCHUAMU, BCC Y3JIbI MOACIIUPOBAHUA 6y}_'[yT UCIIOJIb30BATH I/IH(i)OpMaIII/IIO
O IIOJIAAX U3 y3Jia TI/IH, PAaCIOJIOKCHHOTI'O BBIIIC. Ecmm BB HCIOJIB3YETE Y3€II Tun JJIs BLI60pa BXOJIHBIX MOJICH U
noJien Ha3HA4YCHUs, HA 3TOM BKJIQJIKE MOKHO HUYETO HE MEHSITh. (Y3€J'I HOCHSHOB&T@HBHOCTL u y3€J1 W3Bieuenune
TCKCTA - 9TO UCKJIOUCHUA, U OJI HUX Tpe6yeTc;I, YTOOBI napaMeTpbl MoJiel 3a/1aBajIMCh HA y3J1€ MO,I[CJ'II/IpOBaHI/IH).

Hcnoans30BaTh napaMeTpbl y3.1a THIA. DTa ONIUS YKa3bIBACT Y3JIy, YTO CJICAYET UCIIOJIH30BATH MH)OPMALIHIO O
HOJISIX U3 y3J1a THI, pacio0KEeHHOTo BhIIIE. DTO 3aJaHO [0 YMOIYAHUIO.

Hcnoab30BaTh 10/1b30BATEILCKHE napamMeTpsbl. Ora onmus YKa3bIBa€T y3J1y, YTO CJIEAYET UCIIOJIb30BATh
PIH(])OpMaHI/IIO O IIOJIAX, 3aJaHHYIO 31€Ch, 4 HC Ty, YTO 3a/JaHa Ha PACIOJIOKCHHBIX BBIIIC Y3JIaX Tumn. ITocre BLI60pa
OTOI'O BapuaHTa 3a1aiTe IIPUBCICHHBIC HUXKE ITOJIA, KaK 9TO HOTpC6y€TC${.

HpuMeltaHue: He 6ce moasn 6bl6OJATCA 14 6CeX Y3/1086.

* Wcnoab3o0BaTh Tpan3aknuoHHbli ¢popmart (Tosibko y3.bl Anpuopu, CARMA, Ilpasuna cesa3bsiBanns MS n Anpropu
Oracle). BxirounTe 3TOT nepekstoyaTelib, €CJIM Y UCXOAHBIX TAHHBIX TPAH3AKUHMOHHBINA (hopmat. V 3amuceil B 5TOM
¢dbopmarte ectb nBa moutst, onuH it ID w onuH muts conmepxkumMoro. Kaxmas 3amiuch mpeacTaBiisieT eAUNHCTBEHHYIO
TPaH3aKIUIO WM 3JIEMEHT, U CBSI3aHHBIC 3JIEMEHTHI CBSI3aHBI HAJIMYMEM onHakoBoro ID. BrikirounTe sToT
MIepeKIIFoYaTe b, €CJIN Y TaHHBIX TA0JH4HbIA ()OpMAT, B KOTOPOM 3JIEMEHTHI IPEACTABIICHBI OT/IeJIbHBIMA
(yaramu, rae Kaxaoe noJie (rara yka3pBaeT Ha HAJIMYNE UIIM OTCYTCTBHE KOHKPETHOTO 3JIEMEHTA, a KaKaas
3aMKCh IPEACTABIISET MOJIHBII HA0OP CBSI3aHHBIX 3JIEMEHTOB. JIOTIOJIHUTEIHHYIO HHPOPMAIIIO CMOTPHTE B
pazzese[“CpaBHeHue TaGIMUHBIX I TPAH3AKIHOHHBIX TAHHBIX” Ha CTp. 264

— ID. [ TpaH3aKIIMOHHBIX TaHHBIX BEIOEpHUTE U3 crucka noJie ID. B kauecTe mosis ID MOTYT HCIOJIH30BaTHCS
YUCJIOBBIE UJIM CUMBOJIMYECKUE 1oJis. Kakjoe yHuKaJIbHOE 3HaUYEHUE 3TOTO OJISl JOJDKHO O3HAYaTh
KOHKPETHYIO eIMHINYy aHaim3a. Hanpumep, B npukiagHoit nporpamMe IToTpedurespckas Kop3uHa Kaxablit
ID MoxeT npeAcTaBIsTh OTAEILHOTO MOKymaTessl. 11 NpukjiIagHoi mporpaMmbl AHATTN3 BeO-KypHAJIOB
kax el ID MoxeT mpeacTaBiaaTs komnbrotep (1o IP-aapecy) nimm nosp3oBatesis (0 JaHHBIM BXoJa B
CUCTEMY).

— Iocaenosarenbnnie ID. (Tonbko ais y310B Anpropu 1 CARMA) Ecin Bamm nanHbIE TpeIBaAPUTEIIHLHO
OTCOPTUPOBAHBI, TAK YTO BCE 3allUCU C OJUHAKOBBIM 1D CrpynnmupoBaHbl COBMECTHO B ITOTOKE TaHHBIX,
BBIOEPUTE 3Ty OIIHUIO JIJISI yCKOopeHus: 06padboTku. Ecim Banm naHHble NpeBapUTESIbHO HE OTCOPTUPOBAHBI
(11 BBI B 9TOM HE YBEPEHBI), OCTaBbTE 3Ty OMNIHUIO BBIKJIFOUEHHOM, U y3€JI OTCOPTUPYET JaHHbIE
ABTOMATHYECKH.

Ilpumeuanue: Eciu aHHbIE HE OTCOPTUPOBAHBI, HO BEIOUPAETCS 3TA OMIIMS, MOXHO MOJIYYUTh HETIOMYCTUMbIE
pe3yabTaThl JJIs Ballleid MOJEN.

— Copnep:xknmoe. 3a1aiiTe M0JIe WM OJIS COAEPKUMOTO JIJI1 MOJIEIIH. DTH HOJIS COAEPKAT HYKHbBIE JTIEMEHThI
[IPU MOJIEJIMPOBAHUY CBsI3bIBaHMsI. MOXHO 3a/1aTh HECKOJIbKO 1oJIeit (hJ1aroB (ecii JaHHbIE B TAOJIUYHOM
(¢hopmarte) WM 0JHO HOMUHAJILHOE MOJIe (€CJIM JAHHBIE B TPAH3AKIMOHHOM (opMaTe).

M ue.]]]:. Z[J'Iﬂ TEX MOHCHSﬁ, OJI1 KOTOPBIX Tpe6yeTc;[ OJTHA WJIM HECKOJIBKO ITOJICH Ha3HauYCHUs, BI;I6€pI/ITC IoJIC
Ha3HAYEHUS WJIM HECKOJILKO IMOJIei. DTO aHAJIOTUYHO 3aJaHUIO JJIA ITOJIA POJI Iloae nazuauenus Ha y3J¢e Tum.
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* Oumenka. (Toxpko 11 MoJiesell aBTOKJIacTepru3anui.) U1 KJITacCTepHBIX MOEJIeH oJIe Ha3HAUYEHMSI He 3a1aeTCs;
OJTHAKO MOKHO BBIOPATH MOJIE ONIEHKHU JJIs1 UACHTU(PHUKAIIUY €T0 YPOBHS BaxkHOCTH. Kpome 3Toro, MOXXHO
OIIEHUTh, HACKOJIBKO XOPOIIIO KJIACTEPHl Pa3IMYaroT 3HAUYCHUS ITOTO NOJIs, YTO B CBOIO OYEpeIb O3HAYALT,
MOJHO JIM UCIOJIb30BaTh KJIACTEPHI AJIs Npeacka3aHuit 3Toro noss. Ipumeuanue I1oje oneHKN TOJDKHO OBITH
CTPOKOIi C HECKOJIbKMMU 3HAUYEHUSIMH.

— Iloas BBoa. BribepuTe 0JHO MJIM HECKOJILKO BXOAHBIX MOJIEH. DTO aHAJIOTHYHO 3aJaHUIO JJIS OJIS POJIH
Bxozanoe na y3ie Tur.

— IoaMHozkecTBA. DTO MOJIE MO3BOJISET 3aaTh MOJIE, C TOMOIIBIO KOTOPOTO JAHHBIE OYAYT pPa3AessiThCs Ha
OT/EJIbHbIC BEIOOPKHU JIS 3TANOB OOYUEHUS], UCIIBITAHNS U IPOBEPKH IPH MOCTpoeHnU Moiesu. CreHepupoBas
MO/IeJIb IIPH IOMOIIX OTHOM BBIOOPKH U MCHBITAB €€ IIPH HOMOIIHN APYTOi, MOXHO MOJIyYUTh HAACKHBII
IoKasaTesb kauecTBa 000OIIeHNsI MOIEIIN Ha OoJiee KpymHbIe HAOOPHI JaHHBIX, TO00HbIE TeKyIwM. Ecin
IIpu nomoIny y3y0B Tun umm Pa3nesn 615 onpeiesieHs! HeCKOJIbKO NoJielt pa3/esios, Ha BkjIaake [Tosst Ha
KaKJOM y3JI€ MOJIEJIMPOBAHUS, [Ie HCIIOJIb3YEeTCs Pa3eieHUe, IOJKHO ObITh BBIOPAHO OJHO MOJIE pa3jeda.
(Ecom mpucyTCTBYET TOJIBKO OAMH pa3/ies, OH OyIeT UCIOJIb30BATHCS aBTOMATHYECKH IIPH BCSIKOM BKJIFOUCHUHT
paznenenns.) Kpome Toro, yurute, 4To [JIs1 TPEMEHEHHs BLIOPAHHOTO pa3jelia B aHAJIM3e Ha BKJIAJIKE
[TapameTpsl MoOAEH JJTs y3J1a JOJDKHO OBITH TakKe BKJIIOYEHO pas3fesieHue. (BrikimoueHne 3Toii onmun reiaer
BO3MOXHBIM OTKJIFOUECHNE Pa3AeIICHNs O0e3 N3MEHEHNS 3HAUCHUI TapaMeTPOB MOJICH. )

* Pa30uenus. /{51 pazbuenust Mmojeseit BLIOEpUTE MOJIe UITH MOJI Pa30UeHUsI. DTO aHAJOTUYHO 33JaHUIO IS MOJIS
pomua Pacwenienue Ha y3me Tun. B xadecTBe moJteit paciierieHusl MOXHO Ha3HAYATH TOJIBKO MOJISI C THIIOM
n3Mepenust ®aar, Homunanbnoe, Iopsakossiii nomep nyim HenpepbiBaoe. ITosis1, BBIOpaHHBIE KaK MOJIS
pa30ueH s, Heb3s UCIIOJIH30BaTh B KAUeCTBE MOJIeit Ha3HAUCHMSI, pa3/IeJIOB, YaCTOTHI, BeCa MJIM BXOAHBIX TTOJICH.
JlonoHuTeIbHYI0 HHYOPMAIIHIO cMOTpHTE B paszese[‘TlocTpoerne Moeseit paciienienns” Ha cTp. 29|

* Hcnosb30BaTh 1moJie 4aCTOThI. DTO ONIKS MO3BOJISIET BaM BBIOpATh 10JIe I Beca 4YacToThl. Ero MoxHO
UCHOJIb30BATh, €CJIM KaXas 3aIUCh B BAIMX JAHHBIX OOy4YEHHUS IPEICTABIISACT HECKOJIBKO OJIOKOB, HAIPUMED,
€CJIM UCIIOJIL3YIOTCS arpernpOBaHHbIC JaHHBIC. SHAUCHUSIMH B 9TOM HOJIE TOJDKHBI OBITh KOJIMYECTBA OJIOKOB,
TIpe/ICTABJIEHHBIX KAX/IO0M 3aIHchio. JIONONHATEIbHY0 HHQOPMAIIMIO CMOTpHTE B paszese | Mcnosb3oBanmel
[moteit wacToTe! 1 Beca”|

Ipumeuanue: Ecu nosiButcst cood61mienue o6 omubke Hegonyctumble MeTagannbie (17151 BXOIHBIX/BbIXOIHBIX MOJI€EH),

ybemuTech, YTO BbI 33/1aJ11 BCe HEOOXOAUMBIE MOJIs, B YACTHOCTH T10JIE YACTOTHI.

*  VcnoJib30BaTh MoJie Beca. DTO OIIHUS MO3BOJISIET BaM BEIOPATH MMOJIE Kak Bec HaO o ieHus. Beca Habro eHMin
CIIyaT TSI KOMIICHCAIIMH PA3JIMYMii B AUCIEPCUU PA3HBIX YPOBHEH BBIXOIHOIO MOJIS. JJOMOJHUTEIbHYIO
nHPOPMAIIIO CMOTPHUTE B pa3iesie |“I/IcnonbsoBaHHe MOJIeH YaCTOTHI U Beca”l

* Tlocaenyrwomme. /15151 y3710B BbIBOJA MPABIII (ANPUOPH) BEIOEPUTE MOJIsl, KOTOPbIE OYAYT UCMOJIb30BATHCS KAK
KOHCEKBEHTHI B UTOITOBOM Habope mpaBul. (DTO COOTBETCTBYET MOJISAM € posibio Hasznauenue nim Oba Ha y3Je
Tum).

* TIporuBonoso:xubie. 17151 y3710B BbIBOA MPaBIII (ANpUOPH) BEIOEPUTE MOJIs, KOTOPBIE OYAYT UCIIOJIE30BATHCS
KaK aHTEIlEeJCHThl B UTOrOBOM Habope npaBuiL. (DTO COOTBETCTBYET MOJISIM C pOJjibio Bxognoe wim O6a Ha y3iie
Tum).

YV HeKoTOpBIX MoJiesielt BkJaaka 1o oTimyaeTcs OT ONUCAHHON B 3TOM pasJielie.

*  JlonmoJHUTEIbHYIO HHPOPMALIUIO CMOTPHUTE B pa3jesie |“OHHHH noJieit y3Jiia [lociiemoBaTeIbHOCTD HA CTP. 2SOI

* JIOmoIHHTEIbHYIO HHYOPMAIIHIO CMOTPHUTE B paszese [ ‘Ommun noeii y3na CARMA” na ctp. 268|

Ncnonb3oBaHUe nosien 4YacToThl U Beca

IToJist YaCTOTHI ¥ BECA UCIIOJIL3YIOTCS JIJIs IPEIOCTABIICHUS TOMIOJIHUTEILHOM BAXHOCTU HEKOTOPBIM 3AMHUCSIM I10
CPAaBHEHHUIO C OCTAJIbHBIMHE, TaK KaK, HAIPUMED, Bbl 3HAETE, YTO HEKOTOPAS YaCTh BO3MOXHBIX TAHHBIX
HEJI0OCTATOYHO IPE/ICTaBJIeHA B TAHHBIX 00yueHus (BeC), UM OJIHA 3AIKCH MIPEACTABIISIET HECKOJIbKO UICHTHYHBIX
HaOJroIeHni (YacToTa).

* 3HAYEHUSIMHU IS HOJISI YaCTOTHI JOJDKHBI ObITh IIOJIOKUATEIbHBIE IEJIbIC YHMCIA. 3alMCH C OTPULATEIbHBIM M
HYJIEBBIM BECOM YaCTOTHI MCKJIFOYAOTCS U3 aHam3a. HeleouncieHHbIe Beca YaCTOT OKPYIJISIFOTCS [0
OJIMDKAMIIIETO 1IEJIOTO.
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* 3HavyeHHus Beca HAOJIIONEHUI JOJDKHEI OBITH IIOJIOKUTEILHBIMU, HO HE 00513aTEJIbHO LEJIBIMH 3HAYEHUSIMH. 3aIUCH
C OTPUIATEILHBIM HJIA HYJIEBBIM BECOM HAOJIFOICHUN HCKITFOUAFOTCS M3 aHaJIM3a.

CKOpI/IHF MoJIe YacTOTHI U Beca

Ilons yacToTsl u Beca HUCIOJIB3YIOTCA IPU O6y‘IeHI/II/I Moz[eneﬁ, HO HC UCHOJIB3YIOTCS IPpU CKOPUHI'E, TAK KaK OLICHKA
JJIS Ka)XJ0M 3alIMCU OCHOBAaHA Ha ee XapaKTCPUCTUKAX U HE 3aBUCUT OT TOI'O, CKOJIBKO Ha6J'IIO,E[CHHfI OHa
OpeaACTaBJIACT. HOHyCTI/IM, HallpuMep, 4TO Ballll JAHHBIC PACIIOJIOKCHBI B cne;[y}omeﬁ Ta6JII/IL[e.

Tabnuua 1. MNpumep AaHHbIX

Coctout B Opaxe OTKIHMK
Ha Ja

Ja Ja

Jla Jla

Ha Her
Her Ha

Her Her
Her Her

Ha ocHoBanum stux JaHHBIX MOXHO 3aKJIFOYUTh, UYTO TPOC U3 YETBECPLIX KIIMCHTOB, KOTOPBIC COCTOAT B 6pa1<e,
OTBCTHUJIA HA NPCAJIOKECHUC, 4 IBOC U3 TPOUX HC COCTOAIIMX B 6pa1<e HC OTBCTUJIN. HOBTOMy BbI 6y,£[€TC OLICHUBATH
BC€ HOBBIC 3alIMCH COOTBETCTBCHHO, KaK IIOKa3aHO B C.HCIIyIOH.ICﬁ Ta6.HI/I].IC.

Tabnuua 2. lMpumep 3anucedi And CKOpuHra

Cocrout B Opake $-Otrimk SRP-OTkauk
Ha Ha 0,75 (Tpu U3 yeThIpeX)
Her Her 0,67 (1Ba U3 Tpex)

Hpyroit BApHaHT - COXpaHSTDb BalllK JaHHbIE 00yUeHHUs 00JIee KOMIAKTHO, MCIIOJIb3YsI II0JIe YACTOThI, KaK IOKa3aHO
B cJlemyroineit Tabmiie.

Tabnuuya 3. BapuaHT npumepa 3an1cedi 418 CKopuHra

Cocrout B Gpaxe OTKJIHK Yacrora
Jla Ha 3
Ja Hert 1
Hert Ha 1
Her Hert 2

Taxk xak 31echb IPEACTABJICH TOT XKE caMblit Ha6op JAHHBIX, BBI IOCTPOUTE TY XKE MOACJIb U MMPEACKAXKETE OTKJIMKK HA
OCHOBAHUM TOJIbKO MATPUMOHUAJIBHOTO IMOJIOKECHU . Ecmu IIpu CKOPUHI'€ JaHHBIX €CTh NECATH KJIMCHTOB B 6pa1<e,
JJIA KaXXKI0ro U3 HUX BbI IPEACKAXKETE ﬂa HE3aBUCUMO OT TOI'O, KaK OHU ITPEACTABJICHBI, ACCATHIO OTACJIbHBIMU
3aMNHUCSIMU UJIM OJJHOM CO 3HAUYEHUEM YaCTOThI 10. XoTs Bec 0OBIYHO MIPEeACTABJICH HE LEJIbIM YUCJIOM, €0 MOXHO
pacCMaTpUBATh aHAJIOTUYHO, KaK 0003HaYeHNE BAXKHOCTH 3aIKCH. HOSTOMy Ipu CKOPUHIC 3aMucel moJIsl YaCTOThI U
BECa HC UCIIOJIB3YROTCA.

OHSHK& 1 CPABHCHUC MOJCJINA
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HexoTopble THIIBI MOAEJICH TOAJCPKUBAIOT HOJIS YACTOTHL, APYTHe - IOJIS Beca, & HEKOTOPbIE MO
HoJiepKuBatoT o0e onuuu. Ho Bo Bcex ciiyuasix Ipu MPUMEHEHUHU 3TUX M0JIeil OHM MCIOJIb3YIOTCS TOJIBKO ISt
IOCTPOEHUS MOJIeJIell U He pACCMATPUBAIOTCS IIPH OLIEHKEe MOoJies Ha y3Jie OLleHKa MM Ha y3J1e AHAJIU3 UIIH IPH
PaHXUPOBAHUH MOJIEJIEH C MOMOIIBIO OOJILITMHCTBA METOOB, MCIOJIb3YEMBbIX y3J1aMU ABTOKJIACCU(DUKALS 1
ABTOHYMepanusl.

* Ilpu cpaBHEeHHH MOJeJelt (HanpuMep, o JuarpaMMaM OIEHKH) 3HAUYCHHS YaCTOTHI B Beca OyIyT
UTHOPUPOBATHCS. DTO MO3BOJIIET IPOBECTU IOYPOBHEBOE CPABHEHNE MOJIEJIEH, HCTIONIB3YIOLINX U HE
HCIOJIB3YIOLIUX 3TH MOJI, HO O3HAYaeT TakXke, YTO JJI1 TOUYHOI OIEHKU HYKHO MCIOJIb30BaTh HA0OD JAHHBIX,
KOTOPBI TOYHO BOCIPOU3BOAUT 3aI0JIHEHUE, HE OCHOBBIBASACH HA MOJISIX YaCTOTHI Ui Beca. C MpaKkTUYeCKOi
TOYKH 3PEHHS 3TO MOXHO CIIeJIaTh, yOeIUBIINCh, YTO MOJAEIN OLEHUBAOTCS C UCTIOIb30BAHNEM BBIOOPKU
HCIIBITAHUS, B KOTOPOi 3HAYEHMS OJIel YacTOTHI U Beca Beceraa paBHbl 0wy 1. (OTo orpaHuveHre MpUMEHIMO
TOJIBKO IIPH OIIEHKE MOZEJIEH; eCJIN 3HAUCHUS YaCTOTHI M Beca OBLIIM PaBHBI 1 11151 BBIOOPOK OOYYEHUS 1
UCIIBITAHUS, HET HEOOXOMMOCTH NMEPBOOYEPETHOTO UCHOJIb30BAHNS ITHX MOJIEH).

* Ecim HCIOJIb3YCTCA aBTOKJ’IaCCI/I(bI/IKaHI/IH, JaCTOTY MOXHO YYUTBIBATD IIPHU PAHXKXHUPOBAHUU MoeJiel Ha
OCHOBAHHHU O0XO[J4, IO3TOMY B IAHHOM CJIy4ya€ pEKOMCHAOYCTCA 3TOT METOM.

* Ilpu HEOO6XOAUMOCTHU JAHHBIE MOXHO Pa3/eINTh Ha BBIOOPKH 00YUSHUS U UCHBITAHUS, UCHOJIb3Ys y3es Pa3aessl.

Onuun aHanusa y3510B MoAaeJimpoBaHuUA

MHorue y3J1bl MOJCJIMPOBAHUSA COACPXKAT BKJIIAAKY AHaJ’II/B, IMO3BOJIAFOIIYIO ITOJIYYUTH I/IH(bOpMaIlI/IIO O BAXXHOCTH
OPpECAUKTOPOB BMECTE C IIPOCTBIMHU U CKOPPEKTUPOBAHHBIMU OLICHKAMU CKJIOHHOCTH.

Ornenka MoIen

BbIYHC/IHTH BaKHOCTb NPeUKTOPOB. [J1s1 MoiesIeld, MpOU3BOISAIIMNX COOTBETCTBYIONIYIO MEPY BaXKHOCTH, MOXHO
BBIBECTH JAMArPAMMY, OKA3bIBAIOIIYI0 OTHOCUTEIHHYIO BAXXHOCTD KaXI0T0 MPEAUKTOPA MPH OLIEHKE MOJIEIH.
OObI4HO BaM NOTpeOyeTcsl HAMPABUTD YCUJIUS MO MOJIEJIMPOBAHUIO HA pACCMOTPEHNE HAnOOJIee BaXKHBIX
MIPEAUKTOPOB, OTOPACKIBAS UJIM UTHOPUPYS HauMeHee BaxkHble. OOpaTuTe BHUMAHKE Ha TO, YTO AJIS1 HEKOTOPBIX
MoOJIeJIel BBIYICIICHUE BaXKHOCTH IPEIUKTOPOB - 3TO JJIMTEIILHBIN MPOIIECC, 0COOCHHO MpH paboTe ¢ OOJIBIIIMEI
Ha0OpaMH JaHHBIX, U B Pe3yJIbTATE IO YMOJTYAHUIO ISl HEKOTOPBIX MOJIeJIeit 3Ta ONus OyAeT BBHIKITFOUYCHA.
BaxHOCTb IPEAMKTOPOB HENOCTYIHA [T MOJIeIel CIMCKa perieHnit. JJonoTHuTeNbHY 0 HHPOPMAIIHIO CMOTPHTE B
pasnene[BaxsocTs npemkTopa” Ha cTp. 44

OneHKH CKJIOHHOCTEH

OleHKH CKJIOHHOCTEH MOXHO BKJIFOYUTH Ha y3JIe MOJIEJIMPOBAaHUs U Ha BKyazake [TapameTpsl cienka moaenu. OTa
(GyHKIMOHAJIbHAS BO3MOXXHOCTD JOCTYIIHA TOJILKO IPH BBIOOPE 10JIs1 Ha3HAYEHHMs (JIaroBoro TUIa.

Y1)

JIOMOHATEIBbHYI0 HHYOPMAIIHIO CMOTPHTE B pasesie [ ‘OneHKH CKJIOHHOCTel” Ha cTp. 36|

BbruncauTh npocTbie OHEHKH CKJIOHHOCTH. [IpOCThIE ONIEHKH CKIIOHHOCTH HOJTyIar0TCS U3 MOJIEIN HA OCHOBE TOJIBKO

obOyuarommx maHHBIX. Ecim Monens npeacka3bBaeT 3HaUeHue rue (0yaAeT OTKIIMK), CKJIIOHHOCTh coBHaaaeT ¢ P, rae

P - aT0 BepoATHOCTH mpesacka3anus. Ecim Momess npenckaspiBaeT 3HaUeHue false, CKIIOHHOCTD BbUucIIsseTcs kKak (1

—P).

* [lpu BEIOOpPE 3TO¥ ONIUH MIPH MOCTPOCHUN MOJEIN ONEHKH CKJIOHHOCTH OYAYT BKIJIFOUCHEI B CIICTIOK MOJEIIH 110
ymouaHuro. OHAKO BBI BCET/Ia MOXKETE BKJIFOUATH MPOCThIE OIIEHK! CKJIOHHOCTH B CJICTIKE MOJIEITN HE3aBICUMO
OT BeIOOpA MX Ha y3JIe MOJIEINPOBAHUS.

* Tlpu CKOpUHIe MOJEJIH IPOCThLIE OLIEHKH CKJIOHHOCTH OyayT H00aBJICHEI B 10Jie ¢ OykBaMu RP,
[IPUCOEIMHEHHBIME K CTaHAAPTHOMY Ipedukcy. Hanpumep, eciu npeacka3anus COAEPKATCS B IIOJI€ C HMEHEM
SR-churn, iMeHeM TIOJISI OLIEHKU CKJIOHHOCTH OyneT SRRP-churn.

BoruucmTb CKOPPEKTHPOBAHHbIC OLCHKH CKJIOHHOCTH. HpOCTBIe OICHKHN CKJIOHHOCTU OCHOBAHBI UCKJIFOUUTCIIbHO HA
OIICHKAaX MOJECJIM, KOTOpasd MOXKET OBITH nepeo6yqua, YTO MPUBEAET K YPE3MECPHO ONITUMUCTUYCCKUM OILICHKAM
CKJIOHHOCTH. CKOppeKTHpOBaHHbIe OIICHKU BHOCAT KOMIICHCAIIAIO, U3Yyvas BBINIOJIHCHUE MO/JCJIM Ha UCTIBITATCIIbHOM
1 OPOBEPOYHOM pa3JCiiaX U YTOUYHASA CKJIOHHOCTH AJI YJIYUIICHUSA B COOTBETCTBUM C OTUM OLCHKU.
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* Jlms aTOoro paszzaena Tpedyercs, 4TOOBI B TOTOKE MPUCYTCTBOBAJIO JOIMyCTUMOE MOJIe pa3iea.

* B orymume ot MIPOCTBIX OLCHOK OJOCTOBCPHOCTH, CKOPPCKTUPOBAHHBIC OLICHKH CKJIOHHOCTEU HYXHO BBIYUCIIATH
IIpyu NOCTPOCHUU MOCJIA; B IPOTUBHOM CJIy4d€ OHU 6yHyT HEOOCTYIIHBI TP CKOPUHIC CJICTIKA MOJCJIN.

* Ilpu ckopuHre MoAeN CKOPPEKTUPOBAHHBIE OLICHKH CKJIOHHOCTH OYAyT N00aBJjIeHHI B noJie ¢ OykBamu AP,
IIPACOEIMHEHHBIMY K CTaHIapTHOMY npedukcy. Hanpumep, ecim npeackasanus coaepxarcs B [0JIe ¢ UMEHEM
SR-churn, AiMeHEM TIOJIA OIIEHKHU CKJIIOHHOCTH Oy1ieT $RAP-churn. CKOppeKTHPOBAaHHBIC OLCHKH CKJIOHHOCTH
HEIIOCTYIHBI 1T MO/JIeJIeil JIOTHCTHIECKON Perpeccuu.

* Ilpu BEIYUCIIEHUN CKOPPEKTUPOBAHHBIX OLIEHOK CKJIOHHOCTH HCHBITATENIbHBII NI IPOBEPOUHBIN pa3ies,
HCIOJIb3YEMBI JJ1s1 BBIYUCIICHUS], HE TOJDKEH OBbITh COAJIAHCUPOBaH. UTOOBI HCKIIIOUUTH 3TO, YOEIUTECH, YTO
BbIOpaHa omius ToJibko coalaHCHPOBAaHHbIE TaHHbIe 00YUeHHns Ha JTFOOOM BhIIIesiexanieM y3ie bamanc. Kpome
3TOTO, €CJIM Ha BBIIIIEJIeXKAIIEM YPOBHE B3Ta CIIOKHAS BEIOOPKA, 3TO MOXKET CAEJIaTh CKOPPEKTHPOBAHHBIE
OIICHKHU CKJIOHHOCTEH HepHeMIIeMBIMH.

* CKOppeKTUPOBAHHBIE OLIEHKU CKJIOHHOCTU HEJOCTYNHBI JJIs1 MOJEJIed Moiesiell iepeBa Ui Habopa PaBUJI C
"OyctuHroM". JJONOJHUTEIBHYEO MHPOPMAIIMIO CMOTPUTE B pa3iesie |“VCI/IneHHHe mozesu C5.0” Ha cTp. 126[

OcHoBbIBasich Ha. [1J1s BBIYMCIICHUSI CKOPPEKTHPOBAHHBIX OLICHOK CKJIOHHOCTH B IOTOKE JTOJDKHO NIPHCYTCTBOBATH
ToJIe pa3ziena. Bel OJDKHBI yKa3aTh, KAKOM U3 pa3/esioB NCIOJIb30BATh U1l 3TUX BBIYUCIICHUIT - IPOBEPOYHBII NIIH
UCIBITATEIIbHBIN. JJIs OJTyueHNs] HAWTyYIINX Pe3yJIbTaTOB UCIBITATEIbHBIN MITM IPOBEPOYHBIH pa3/iesl JOJDKEH
BKJIFOUATH B ceOsI [0 KpaifHel Mepe CTOJIBKO 3aIicei, CKOJIbKO U pa3/ie], UCIOIb30BAHHBIN 151 00y4YeHHS HCXOTHOMN

MOJECJIN.

OLEeHKM CKIIOHHOCTEen

HJ’I;I MOZ[C.]'IGf/i, BO3Bpalllaroux Npe€acCKa3aHuec Ja U HeT, B JOIMOJIHCHUE K CTAHJaPTHBIM 3HAYCHUAM Hpe,ﬂCKaSaHI/Iﬁ
1 JOBCPUTCIIbHBIM 3HAYCHUAM MOXHO 3an66OBaTL OILICHKHU CKJIOHHOCTEH. OHCHKI/I CKJIOHHOCTE# 0003HAYAIOT
HpaBHOHOIIO6I/IC KOHKPETHOI'O BbIXOJA UJIA OTKJIUKA. HpI/IMep NpEaACTaBJICH B C.HC,Z[yIOH.[Cﬁ Ta6.HI/ILIC.

Tabnuua 4. OLeHKN CKITOHHOCTU

IToxkynarenn CKJIOHHOCTD K OTKJIHKY
JIxo Cmut 35%
Jlxeitn CMut 15%

OI.[CHKI/I CKJIOHHOCTEU JOCTYIIHBI TOJIBKO IJIA MoAgeJen ¢ q)HaI‘OBLIMI/I MOJIIMM Ha3HAYCHHSI U 0003HAYAIOT
HpaBHOHOIIO6I/Ie 3HAYCHUA True, OIIPECACJICHHOT O IJId IIOJIA, KaK 3a1aHO Ha y3JI€ UICTOYHUKA UJIA y3JIC Tum.

CpaBHeHI/IC OIICHOK CKJIOHHOCTH C OL€HKAMU JJOCTOBCPHOCTHU

OILECHKH CKJIOHHOCTH OTJIMYAOTCS OT OIIEHOK JIOCTOBEPHOCTH, IPUMEHUMBIX K TEKYIIEMY MPeICKa3aHUO JJIsI €ro
3HAYCHUH ga Wi HeT. Hanmpumep, B cilyuae mpecKka3aHus HeT BBICOKAs OIIEHKA JOCTOBEPHOCTH O3HAYAET BHICOKOE
mpaBaonogodue oTkmKa Het. ONEHKH CKIIOHHOCTH OOXOISAT 3TO OrpaHWYeHHUEe I BKIIFOUCHUS O0Jiee IIPOCTOro
CpaBHEHHUS 110 BceM 3amucsaM. Hanpumep, npeackasaHue HeT ¢ OLIEHKOM O0CTOBepHOCTH (.85 MepeBOUTCS B
MIPOCTYIO ONeHKY CkIoHHOCTH (.15 (mmm I munyc 0.85).

Tabnnua 5. OUeHKM AOCTOBEPHOCTH

IMoxynarens IIporuos INoxa3zartess noBepust
JIxo Cmut OTKJIMKHETCS 0,35
Jlxeitn CMut He orxiukuercs 0,85

HOJIy‘ICHI/Ie OLOCHOK OOCTOBCPHOCTH
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* OueHKU CKJIOHHOCTH MOXHO BKJIFOUUTH Ha BKJIAAKe AHAJIN3 y3J1a MOJCTMPOBAHMS UK Ha BKJaake [TapameTpsl
crienka Mojiesd. JTa QyHKIHOHAIbHAS BO3MOXKHOCTD TOCTYIIHA TOJILKO IIPU BRIOOPE HOJIsSI HA3HAYCHUS
(harooro tumna. JIonoJHATEIbHYI0 HHPOPMAIIHIO CMOTPHUTE B pa3/ieie |“Onu1/11/1 aHajm3a y3n013|
[MogemmpoBanms’” Ha crp. 35|

* B 3aBHCHMOCTH OT HCIIOJIB3YeMOTO Criocoba aHCaMOJIs OLIEHKU CKIIOHHOCTH MOKHO BBIYMCIIUTH TaKXKe IPH
oMo y3ja AHcamOJIb.

BrruncieHnue ckoppeKTUPOBAHHBIX OIIEHOK CKJIOHHOCTHU

CKOppeKTI/IpOBaHHHC OLCHKHU CKJIOHHOCTHU BBIMUCIIAIOTCA KaK YaCThb IIpouecca MOCTPOCHUA MOACIIM, 4 B IPOTHUBHOM
CJIy4ac¢ OHHU HEAOCTYIIHBI. Ilocne IIOCTPOCHUA MOJCJIA OHA OLUCHUBACTCS C UCIIOJIb30OBAHUCM OAHHBIX U3 pa3acjia
HUCIBITAHUSA UJIX OUCHKH, 4 HOBAA MOJCJIb OJIA IIOJIYYCHUSI CKOPPEKTUPOBAHHBIX OIICHOK CKJIOHHOCTHU
KOHCTPYUPYCTCA IPU aHAJIU3C ITPOU3BOJUTCIIbHOCTH HUCXOQHON MOJAEIIN AJIS 3TOTO pasaeiia. B 3aBucumocTn oT THIA
MOICIIN I BBIYUCIICHUSA CKOPPEKTUPOBAHHBIX OLNEHOK CKJIOHHOCTH UCHOJIB3YETCA OAWH U3 IBYX CIoco00B.

» Jl7s Moperieit Habopa MpaBuJj U TUIA JIepeBa CKOPPEKTHPOBAHHBIC ONCHKH CKJIOHHOCTH T€HEPUPYIOTCS IPH
MTOBTOPHOM BBIYHCJICHIN 9aCTOTHI KaXIOH KaTErOpUH HA KaXXIOM Y3JIe IepeBa (111 MOeJell TUla IepeBa) Win
MO/ITEPKKA ¥ TOCTOBEPHOCTH KaXXA0T0 MpaBuJa (IJ11 MOeleit Habopa mpaBmiT). DTOT pe3yIbTaT B MOJIEIH
Habopa IMpaBUJI WJIM THIIA AePeBa COXPAHSETCS C UCXOTHON MOJIEIIBbIO, YTOOBI UCIIOIH30BATECS IPH BCIKOM
TpeOOBaHNM CKOPPEKTUPOBAHHBIX OIIEHOK CBOMCTB. [1pn BCAKOM MPUMEHEHUU UCXOTHONX MOJIETT K HOBBIM
JIAHHBIM MOYXHO ITOCJIe/IOBATEIbHO MPUMEHUTH HOBYIO MOJIEJIh K IPOCTHIM OllEHKaM CKJIOHHOCTH, YTOOBI
CTEHEPUPOBATH CKOPPEKTUPOBAHHBIE OLIEHKH.

* Jljs npyrux MOZEJIeH 3aIrcH, CO3qaHHbIe TPH CKOPHUHTE UCXOTHOW MOIEIIN Ha pa3/iesie NCIBITAHNS NI
IIPOBEPKH, 3aT€M KaTETOPU3YIOTCS 10 UX IIPOCTOH OLIEHKE CKIIOHHOCTH. Jlajiee o0y4yaeTcs HeHpOHHAS CEeTh,
KOTOpas OoNpeaesisieT HeJIMHEIHY 0 (PYHKITHIO, OTOOPaXAIOIIYIO CPETHIOI0 MPOCTYIO CKJIOHHOCTD B KaX 01
KaTerOpUHU Ha CPeIHIOI HAOJII0gaeMyIo CKJIOHHOCTE B TOif e kaTeropuu. Kax oTMeuasioch paHee A1 Mojesielt
THUIA epeBa, UTOrOBask HEHPOHHAS CeTh IPUMEHSTHCS K IPOCTHIM OIIEHKAaM CKJIOHHOCTH IIPH BCSIKOM TpeGOBaHUM
CKOPPEKTHPOBAHHBIX OIIEHOK CBOUCTB.

MepbI IpeA0CTOPOKHOCTH OTHOCUHTEIHHO MPONMYINEHHBIX 3HAYEHHI B HCIBITATEILHOM pa3aene. O6paboTKa BXOTHBIX
3HAYCHUH OTCYTCTBHS B pa3/ielic UCTILITAHMS/TIPOBEPKH 3aBUCHT OT MOJIENH (MOAPOOHOCTH CMOTPHTE B
MHAWBHUIYaJIHHBIX aJITOPATMAX CKOpUHTa Mojeseit). Moaens C5 He MOXET BBIYUCINTE CKOPPEKTUPOBAHHBIC
CKJIOHHOCTH, KOT/1a €CTh BXO/HbIE 3HAUYCHUS OTCYTCTBUSI.

CToumocTH ounboUHOM KnaccudpuKaumm

B HEKOTOPBIX KOHTEKCTAX ONpeesieHHbIe BUIbI OIINOOK 00XOATCS MOJIL30BATENI0 JOpOoXe Apyrux. Hampumep,
MOXET 0Ka3aThCs 00Jiee JOPOTOCTOSIINM KJIaCCH(PUIUPOBATh NPETEHICHTA Ha KPEIUT C BLICOKAM YPOBHEM PHCKA,
KaK ¢ HU3KAM YPOBHEM pHCKa (OJIMH BUJI OIIMOKH), YeM KJIACCH(DUIIMPOBATH NIPETCHICHTA HA KPEAUT C HA3KUM
YPOBHEM PHCKa PUCKOM KaK C BRICOKMMU YPOBHEM prcka (Apyroi Bux ommokn). CTOMMOCTH OIUOOYHON
KJIACCH()MKAIINH MTO3BOJIAIOT 3a1aTh OTHOCUTEIBHYIO BaXXHOCTD PA3JIMYHBIX BUIOB OIIMOOK IIpeICKa3aHusI.

CrouMocTH OMMOOYHOM KIacCcu(UKAIUY - 3TO 1O CYIIECTBY Beca, MPUMEHsIeMble K KOHKPETHBIM MCXO0JIaM. DTH Beca
(haKTOPU3YIOTCS B MOJIEJ b ¥ MOTYT (DaKTHYECKH H3MEHHUTH Mpe/IcKa3aHue (B KaueCTBE Coco0a 3aIlnuThl OT
JIOPOTOCTOSIIUX OIMINOOK).

3a uckiouenreM mozedeit C5.0, crouMocTr oMO0oYHOM Kitaccu(pUKAIUy IPU CKOPUHTE MOJIeJIeil He IPUMEHSIIOTCS,
1 NIPU PaH>XMPOBAHWUY MJIM CPAaBHEHUH MOJIeJIell BO BHUMaHKE He IPUHUMAIOTCsl. Mozesb, BKIJIIoYaroIas B ce0st
CTOMMOCTH, HE MOXET JaTh MEHbIIE OIIMOOK, YeM Ta, KOTOpas He PAHXKHUPYETCS U HE MOXKET PAHXUPOBATHCS XOTh
CKOJIb-HUOY/Ib BBILIE B €IMHUNAX OOIel TOYHOCTH, HO, CKOpEe BCEro, OHa OyeT BHINOJHATHCS JIy4llle Ha HPAKTHKE,
IIOCKOJIbKY B HEif 3aJI0KEHO MPeAyCMOTPEHHOE CMELIICHUE B LIOJIb3Y MeHee JOPOroCTOAUUX OIIHOOK.

Martpuna cTomMocTel MOKa3bIBaeT CTOMMOCTD IS KAXKI0TO BO3ZMOXXHOTO COYETAHNUS PEACKa3aHHON 1
JlelicTBUTENIbHOM KaTeropuit. [1o ymMosruanuro 1151 Bcex cTonMocTeit ommnbdovHoit kitaccudukanuy 3agaercs
3Hauyenue 1,0. UToObl BBECTHU MOJIb30BATEILCKUE 3HAYSHUSI CTOUMOCTEM, BbiOepuTe Mcnosib30BaTh CTOMMOCTH
OoHO0O0YHOH KIaccH(PUKANUN 1 BBEIUTE B MaTPHUIly CTOUMOCTEN Hy KHbIe BaM 3HA4Y€HHUSI.
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UToObI N3MEHUTH CTOMMOCTD OIINOOYHOHN KiIacCu(UKALINH, BEIOEPUTE T4EIKY, COOTBETCTBYIOIIYIO HY)KHOMY
COUYETaHMIO MPEACKa3aHHOTO U JeHCTBUTEIFHOTO 3HAYCHHH, YAAINTE CYIIECTBYIOIIEE COIEP)KaHUE STYCHKN 1 BBEIUTE
JUIS Hee JKeJIaeMylo CTOMMOCTh. CTOMMOCTH He SIBJISIFOTCS aBTOMATHYECKH CHMMeTpuuHbIMU. Hanpumep, ecm st
CTOMMOCTH OIIMO0YHOM knaccudukanuu 4 xak B 3anath 3Hauenne 2,0, y CTOUMOCTH ONIMOOYHO# Kytaccudukanuu B
Kax 4 BCe paBHO OyJeT 3Ha4YeHHe N0 yModaHuto 1,0, moka Bbl HE U3MEHHUTE TAKXKE U €T0 SIBHBIM 00pa3oM.

Hpnmeqaﬂne: 3a,E[aBaTL CTOUMOCTH BO BPEMS IOCTPOCHUSA pa3peiIacT TOJIbKO MOACIIb HepeBbH pCLHSHI/Iﬁ.

Cnenku mogenen

S

PucyHok 19. Obpa3seu mozaenm

Clenox MoJies - 3TO KOHTEHHEp /111 MOJIEJIH, TO €CTh HaOOP NpaBuJl, GOpMyJI I yPAaBHEHUI, TPEICTABIISFOIINX
pe3ybTaTh onepanuit moctpoeHust Mmoaen B SPSS Modeler. OcHOBHas 1ieJIh CJienKa - OIIEHUBAHUE JAHHBIX JIJIS
IIPOTHO3UPOBAHUS U AAJIbHEHIIINI aHAJIN3 CBOMCTB MOZe . [Ipu OTKpBITHH ClleKa MOZEIIN Ha SKPaHe Bbl MOXETE
IPOCMOTPETH PA3JIMYHBIC CBCACHUSA O MOJICJIM, TAKHUEC KaK OTHOCUTEJIbHASA BA)XKHOCTb BXO/JJHBIX rnoJiei Ipu CO3JaHuN
Mojiend. s mpocMoTpa ImpeacKka3aHuit He0OX0AUMO MIPUCOESINHUTD U BBINOJHUTD CIIETYIONINA y3€eJI Ipoliecca Uil
BBIBOJIA. JlONOHHTE IbHYIO HHDOPMAIMIO CMOTPHTE B pa3ele [Mcrnosp30BaHNe CIEMKOB MOIeIel B HOTOKax” Hal

C y
MEWSCHAMN MEWSCTHAMN

PMcyHOK 20. Ccblinika Ha Moaesb 13 y3/1a Mo4ennpoBaHnAa B CJ1IerNoK moaesin

ITocste yCIHEIIHOrO BBITOJIHEHHS! y3J1a MOSIMPOBAHMUS COOTBETCTBYIOLIMI CIICIIOK MOJEIIN PAa3MEIIaeTCsl Ha XOJICTe
MOTOKA, TJIe OH MPE/ICTABIICH XEJITHIM POMOOBUIHBIM 3HAYKOM B BH/IE KpucTayua. Ha xoscTe moToka Clienok
HOKa3aH C COeANHEHNEM (CILJIOIIHAS JIMHUS) ¢ OJIIKANIINM MOIXOSIINM Y3JIOM 0 y3J1a MOACIUPOBAHHUS, U CO
CCBUTKOU (IIyHKTHPHASI JIMHKS) HA CaM y3eJl MOJCIMPOBAHHS.

CJenmok pacroJiaraeTcsl Takke Ha MaJuTpe Mojesieil B BepxHeM mpaBoMm yriay okHa IBM SPSS Modeler. B ro6om
MTOJIOKEHUH CJIETTKU MOKHO BBIOPATh U MPOCMOTPETh B HUX IOJPOOHOCTH MOIEIeH.

Tlocne YCOE€IIHOT O BBINTOJIHEHUSA Y3J1a MOJCIIMPOBAHUSA CIICTIKM BCET 1A pa3MEIIA0TCA HA MAJIMTPE Moaeseit. MoxHo
3a1aTb NOJIb30BATCIJIbCKYIO OIIIUIO IJId YIIPABJICHUSA - 6yHCT JIK CJICIOK JOMOJIHUTEIIbHO PasMEeIIaThbCAa Ha XOJICTE
IIOTOKa.

B cnenyrommx pasnenax npeacrasiieHa HHpopManus o0 UCIoJIb30BaHuy cienkoB Mozeseid B IBM SPSS Modeler.
Ju1st rsryO0KOro MOHUMAHUS UCTIOJIb3YEMBIX aJITOPUTMOB CMOTpUTE Pykogoacteo mo airopurmam IBM SPSS
Modeler, noctynHoe B Bujie ¢aiiyia PDF B cocTaBe ckaunBaeMoro mpoaykTa.

Ccbinikn Ha moaenu

[To ymoyaHMIO CJIEIOK MO/IEJIN IIOKA3bIBAETCS Ha XOJICTE CO CCHIJIKOW Ha y3eJI MOACIMPOBAHMS, KOTOPHIN ee
co3/71aJI. DTO 0OCOOEHHO MOJIE3HO B CJIOKHBIX MOTOKAX C HECKOJIbKUMH CJICTTKAMHU, U TO3BOJISIET BaM
UACHTUDUIMPOBATH CJICTIOK, KOTOPBIHA OYIeT M3MEHEH KaXIbIM y3JI0M MojesmpoBanus. Kaxaas cchlika COAep Ut
3HaK JJ11 0003HaueHUs], OyAeT JIM 3aMeHeHa MO/JIEJIb IPH BBIMOJIHEHUH Y3J1a MOJIEJIMPOBaHUs. [OoNOIHUTEIbHYIO
HHPOPMAIIUIO CMOTPUTE B pa3ielic |“3aMeHa Mozean” Ha CTP. 401
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OnpeneneHMe n yaaneHne CCbJIOK Ha moaenun
CchIIKM MOXHO ONPEACITIMTH U YIAJINTh BPYYHYIO HA X0JIcTe. [1pu onpenesieHn HOBOH CCBIJIKM yKa3aTeJlb
HU3MEHSETCS HA YKa3aTeJIb CChLIKH.

" 4
PucyHok 21. Ykasatenb ccbiniku

OrmpeneieHre HOBOM CChIIIKU (KOHTEKCTHOE MEHIO)
1. IleskHUTE MpaBOil KHOMKOM MBIIIN IO Y3JIy MOJICJIAPOBAHMS, C KOTOPOTO BBl XOTUTE AKTHBUPOBATH CCBLIKY.
2. B KOHTEKCTHOM MeHIO BbIOepHuTe MyHKT OnpeleuTh CChUIKY Ha MOJIeb.

3. H_ICJIKHI/ITC 110 CJICTIKY, HAa KOTOPOM BbI XOTUTC 3dKaHYUBATb CCBIJIKY.

OnpenesieHre HOBOH CCBIJIKH (TJIABHOE MEHIO)
1. IIlesxkHUTE MPaBOt KHONMKO MBIIIN 11O y3JIy MOJIEJIMPOBAHMS, C KOTOPOTO BBl XOTHTE aKTUBUPOBATH CCHLIIKY.
2. B ocHOBHOM MeHIO BbIOEpUTE:

IIpaBka > Y3ea > Onpeae/MTh CCbIIKY /151 MOJ€JH

3. H_ICJ'IKHI/ITC I10 CJICTIKY, HAa KOTOPOM BbI XOTUTEC 3dKaHYUBATh CCBIJIKY.

Vnanenne cymecTBYIOIMIEH CCHIIKHM (KOHTEKCTHOE MEHIO)
1. IlenkHUTE NpaBOX KHOMKOM MBIIIM IO CJIENIKY B KOHIIE CCHLIKH.

2. B KOHTEKCTHOM MEHIO BbIOEpHTE Y JAJUTh CChIIKY HA MO/E/Ib.

AJbTepHATUBHBII BApUAHT:
1. IlenkHUTE NpaBOi KHONKOM MBIIIM 110 3HAKY B CEPEUHE CCBLIIKHU.

2. B KOHTEKCTHOM MEHIO BbIOEpUTE Y AAJATh CCHLIKY.

Vnanenne cymiecTBYIOIIEH CCHUIKY (TJIABHOE MEHIO)
1. IlenkHUTE MO y3JIy MOACIUPOBAHUS UJIM CJIETIKY, C KOTOPBIX BBl XOTUTE yIaJIUTh CCHLIKY.
2. B ocHOBHOM MeHIO BbIOEpUTE:

IlpaBka > ¥3ea > ¥V aaauTh CCbUIKY 111 MOJIE/H

KonupoBsaHue u BCTaBKa CCbISIOK Ha MoAenb
Eciu BBI KOIUpyeTe CBSI3aHHBIN CJIEMNOK 0€3 ero y3J1a MOJSJIMPOBAHUS M BCTABJISIETE 3TOT CJIEHOK B TOT e MOTOK,

3TOT CJIETIOK BCTABJISIETCSI CO CCHIJIKOM Ha Y3€JI MOJICJIMPOBAHUS. V HOBOI1 CCBIJIKM TO € COCTOSIHME 3aMEHBI MO/IEJIN

(cmotpurte pasaen|3amena Mogenn” Ha cTp. 40)), 4TO U Y HCXOIHON CCHLIKHL.

-> 5o

Sepect Lresppnse
o, .

Sy

response responsze

PucyHok 22. KonuposaHune n Bctaska CBA3aHHOIo crernka
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Ecmm BB KOMMUPYETE U BCTABJIACTE CIIENOK BMECTE C €0 CBA3AHHBIM Y3JIOM MOACJIMPOBAHUA, COXPAHACTCA CChIJIKA,
KyJda BCTaBJICHBI 061)CKTI)I, B TOT K€ IOTOK WJIM B HOBBIM.

%) Q. a
—_ = — L’@* — 09*

Sefect Sresppnse Binary Classifier
L 0

i e I
e e
fesponse response

PucyHok 23. KonmposaHue n BcTasKa CBA3aHHOIo criernka

Ipumeuanue: Ecii BBl KONMpyeTe CBA3AHHBIHN CIIETIOK 6€3 ero y3ja MOAEINPOBAHNS U BCTABJIETE ITOT CJICTIOK B
HOBBIN MOTOK (MJIM B Ha/Ty3eJI, KOTOPBIN HE COJEPXKUT y3JIa MOJCIUPOBAHUS), CChUIKA Pa3pPBIBACTCS U BCTABJIAETCS
TOJIBKO CJICTIOK.

Ccbinkun Ha mogenu n Haay3sbl

Ecym BBI onpenesmiiy, 4To Haay3es OyAeT BKIFOYATh WM Y3€J1 MOJCINPOBAHMS, YJIM CIIETIOK CBSI3AHHON MOJIENH, HO
HE OJHOBPEMEHHO, CChLIIKA pa3pblBaeTcs. Pacmmpenne HaTy371a He BOCCTAHABIINBAET CCHUIKY; 3TOTO MOXKHO
JIOCTUYb, TOJIbKO OTMEHUB CO3/1aHUE HA1y3JIa.

3ameHa moaenu

Bel MoxeTe BEIOPATH, 3aMEHUTH JIU (TO €CTh, U3MEHUTH) CYIIECTBYIOLIHI CIENOK, IPU TOBTOPHOM BBINOJHEHNH
y3Jla MOJIEIUPOBAHUS, CO3JABIIET0 3TOT CJIeNOK. EC/IM BBIKIFOYUTH ONIUIO 3aMEHBI, IPU TOBTOPHOM BBINOJIHEHUN
y3J1a MOJEJIMPOBAHUS CO34AETCS HOBBIH CJIEIIOK.

Kaxma;l CCBhIJIKA M3 y3JIa MOOCJIMPOBAHUS Ha CJICTIOK COACPKUT 3HAK AJIA 0603Ha‘{6HI/I}I, 6y,£[€T JIM 3aMCHC€HA MOICJIb
IIPU TOBTOPHOM BBIIIOJTHCHUM Y3J1a MOACTIUPOBAHUA.

C ;
e i wT - - )3(:{“_;;?_.
MNEWYWS CHAR MEWISCHAM

PucyHok 24. BrarodeHa ccbliika Ha MoAesib ¢ 3aMeHo MoAenn

M3HavaibHO CChIJIKA ITOKA3BIBACTCS C BKJIFOYCHHOH 3aMeHOI MOJCJIA, YTO o0o3HavaeTcss MaJICHbKMM 3HAYKOM
JIYYUCTOI'O COJIHIA B CCBIJIKE. B aToM cocrostHun IIOBTOPHOC BBIITOJIHCHUE Y3J1da MOJCJIIMPOBAHUA HA OJHOM KOHIE
CCBIJIKH ITPOCTO U3MCHSCT CJICIIOK Ha APYIOM KOHIIC.

8
NEWSCHAN MNEWSSCTHAM

PucyHok 25. BbiKtoYeHa CChliKa Ha MoAeslb C 3aMeHo Moaenu
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Ecmm 3amena moaemm BBIKJIFOYCHA, 3HAK CCBIJIKMA 3aMCHSCTCA HAa CEPYIO TOUKY. B aToMm cocTtostHNNI IIOBTOPHOC
BBITIOJIHCHUE y3J1a MOJCIIMPOBAHUSA HA OJJHOM KOHIIE CCHIJIKA }106aBH$ICT HOBYIO, UBMCHCHHYIO BEPCUIO CJICTIKA Ha
XOJICT.

B mobom cJiydyac, Ha DaJIMTpe MO}_'[CJ'II/I CyHICCTBy}OHII/Iﬁ CJIETIOK U3MEHSIETCS UJIM HOBBIM CJIEMOK ,HO6aBJ'I$I€TCFI, B
3aBUCUMOCTHU OT HaCTpOﬁKH CHUCTEMHOM ONIMHU 3amMeHHTD NpeabIIymyr Moae/Ib.

NMopAAOK BbINONHEHUA

HpI/I BBIIIOJTHCHUH ITOTOKA C HECKOJIbBKUMU BETBAMU, COACPKAINUMMU CIICIKUA MOHeHeﬁ, IIOTOK CHavYaJia OICHUBACTCSA
JUIA IOATBEPXKIACHUSA, YTO BETBL C BKJIFOUYEHHOM 3aMEHOM MOEJIM BBINOJIHSACTCS nepea BCEMU BETBAMU,
HUCIIOJIB3YIOIIMUMMU CJICTIOK UTOTOBOI MOJIEJIN.

Ecym y Bac 6oJtee crioxHble TpeOOBaHUS, MOXKHO 331aTh MOPSIOK BBHIIOJIHEHUS BPYYHYIO Yepe3 ClieHApUH.

N3meHeHune napameTpa 3aMeHbl Moaenun
1. Llenxkaute mpaBoii KHOMKOX MBIIIY 110 3HAKY HA CCBHLIKE.

2. Beibepute TpebyemMyto omnmuio BKIIIOYHTH (BHIKJIIOYHTD) 3aMeHy MOJIeJIH.

ITpnmeuanne: ITapamerp 3aMeHBI MOJIEIN AJISI CCHIJIKM HAa MOJIEJIb IEPE3aNnChIBAET HapaMeTp Ha BKJIAIKe
VBenomienus nuanorooro okua Ilosb3oBatesnbckue onun (MHCTpyMenTsl > Onmun > [Tosib3oBaTesbckue
OIILHN).

Manutpa monenen

HaJII/ITpa Moeien (Ha BKJIaIKE MO,Z[G.HI/I B OKHC MCHC,Z[)KepOB) MO3BOJIACT pa3JIMYHbBIMU crocobamu HCIIOJIb30BATh,
U3y4YaTb U UBMCHSATD CJICIIKA MOJEJICH.

Streams | Outputs | Models

& =F

Crug 11 fields 11 fiely

o 7

Crrug 11 fields

| e —— 3

PucyHok 26. MNanutpa Mmoaenein

HpI/I ICJTYKE npaBoﬁ KHOIIKOH MBIIIH 11O CJICIKY MOACJIM Ha NAJIMTPEC Mojeein OTKPBIBACTCA KOHTEKCTHOC MCHIO CO
CJICOYOIIMMHA ONIOUAMM

* JloGaBuTb B OTOK. J[06aBIIsSIET CIIENOK MOJEJIM B TEKYIIMI aKTUBHBIN NOTOK. Ec/iu B NOTOKE €CThb BHIOpAaHHBIN
y3eJ1, CJISTIOK MOJIeJIM OyIeT COeTMHEH C BEIOPAaHHBIM y3JI0M, KOTJa TaAKOE COeIMHEHNE CTAHET BO3MOJXHO, a B
MPOTUBHOM CJIydae - ¢ OJIMKAWIITIM BO3MOXHBIM y3J10M. CJIENOK BBIBOJUTCS CO CCHLIKOM Ha y3e
MOJICJIMPOBAHMSI, CO3/IABIINI MOJIEIIb, €CJIM 3TOT y3€JI BCE eIl HAXOIUTCS B IIOTOKE.

* 0030p. OTKpBIBAET JJI5 CJIenKa Opay3ep MOJIeNIeid.

° HepeI/IMeHOBaTB H AaHHOTHPOBATD. ITo3BomseT NEPEUMEHOBATH CJICTIOK MOIEJIN W/VIA U3MEHUTH AHHOTAIUIO JJIsA
CJICIIKA.

° COSZ[aTb y3ea Mmoae/ TMpoBaHus. Ecmm Y BacC €CTh CJICTIOK MOJCIIN, KOTOpHﬁ HYXHO U3MCHUTDH UJIA O6HOBI/ITL, a
I/ICHOJ'IBSyeMHﬁ JJIA CO3JaHUS MOJICIIM TOTOK HEAOCTYIICH, MOXHO UCIOJIB30BATh 3Ty ONIUIO IJIA TIOBTOPHOTO
CO3JaHus y3J1a MOJCIIMPOBAHUSA C TEMHU K€ ONIUAMMU, UYTO U JJIA CO3JaHUSA UCXOJHON MOJIEIIN.
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* Coxpanntb MoJejib, CoxpaHutb Moaeb Kak. CoXpaHseT MOJiejIb BO BHEIIIHAN JBOUYHBIN (paiil creHepupOBaHHOK
Moaesu (.gm).

* 3anomuuTb MOJIeNb. 3atoMuHAET cyrentok Moesm B IBM SPSS Collaboration and Deployment Services Repository.

* Dkenopr PMML. DkcnopTupyet cienok Mozesu B popmare PMML, KOoTOpBIif MOXHO UCTIOJIB30BATH IS

ckopuHra HOBBIX AaHHBIX BHe IBM SPSS Modeler. 9kcnopr PMML noctyneH A5 BCeX CreHepUPOBAHHBIX Y3JI0B
MOJeJICH.

* Jlo6aBuThb B NpoeKkT. COXpaHseT CJIENOK MOJIEIN U 100aBJIseT ero B TeKkymuii mpoekT. Ha Bxiaake Kiaccsr
cienok Oynet gobassieH B manky CrenepupoBannbie Mojiesid. Ha Bkitanke CRISP-DM on 6yzaet mo6asiieH B a3y
IIPOEKTA IO YMOJTIAHUIO.

* Delete. Y nanseT ciieniok MOJENN € NAJUTPHL.

HpI/I ICJTYKE npaBoﬁ KHOIIKOM MBI 10 He3aHITOM 00J1aCTH Ha naJuTpe MOACIJIU OTKPBIBACTCA KOHTEKCTHOEC MCHIO
CO CJICAYIOIIMMHU OIIIUSMMU:

*  OTKpBITb MOJIeJIb. 3arpyXaeT CJeNOK MOelH, panee co3aanublii B IBM SPSS Modeler.

* U3Baeusb mopens. M3BrekaeT xpanuMyro Moeithb u3 penosutopus IBM SPSS Collaboration and Deployment
Services.

* 3arpy3urh naauTpy. 3arpyxaet COXpaHeHHYIO NAJIMTPy MOJeJIell U3 BHEITHEro (aiiia.

* W3Bieub namamtpy. V3Biekaet xpaHuMyro nagutpy mozeneil uz penosutopusi IBM SPSS Collaboration and
Deployment Services.

* Coxpanntb naauTpy. CoxpasseT HOJIHOE COIEPKIMOE MAJMTPBI MOJIesIelt BO BHEIIIHUI CTeHepUPOBaHHBIH (aiir
MAJIMTPBI MOJiestet (.gen).

* 3anoMHUTH NAJUTPY. 3aIOMUHAET MOJHOE COAEPKUMOE MAIUTPhI Moaesiell B penozutopun IBM SPSS
Collaboration and Deployment Services.

*  OuHCTHTB NAJATPY. Y AaJISET BCE CIICNKU U3 NAJIUTPHL.

* J106aBUTbH NAJUTPY K npoekTy. CoXpaHseT NaJuTPpy MOJEIICH u JOOABIISIET ee K TeKyIieMy npoekTy. Ha Bkitanke
Kutaccel crienok Oynet mo0aBJjieH B anKy creHepupoBaHHbIX Mojesiei. Ha Bkiraake CRISP-DM on Gynet
no6aBJieH B (pa3y mpoekTa Mo yMOJIYaAHUIO.

* Mmnopt PMML. 3arpyxaet MofeJIb U3 BHEIIHEro (aiia. Bel MoXkeTe OTKpBIBATh, IPOCMATPHUBATH W OIICHUBATH
moaesm PMML, coznannbie IBM SPSS Statistics nim gpyrumMu npukiIagHbIMU TPOTrpaMMaMH,
10 A 1ePAKUBAIOIAMHE 3TOT hopMaT. JIONONHATE b Y0 HHGOPMALIMIO CMOTPHTE B paszese [ MIopT i skcnopT|
[Moneseit B Bure PMML” Ha cTp. 50}

MpocmoTp cnenkos moaenen

Bpaysepsl cirenkoB MoiesIelt MO3BOJISIIOT HCCIIEA0BATh U UCIOJIb30BATh PE3yJIbTaThl BAIINX MOJeJeil. B Opaysepe
MO>HO COXPaHUTb, pacleyaTaTh UM 3KCIIOPTUPOBATh CTEHEPUPOBAHHYIO MOJIENIb, U3YYUTh CBOJAKY MOJEIIH U
IPOCMOTPETH UJIX U3MEHUTDb AHHOTALMU [l MOJAEJU. JJ11 HEKOTOPBIX TUIIOB CJIENKOB MOJIEJIEH MOXKHO TaKXke
CreHepUpPOBATh HOBBIE Y3JIbI, Takue Kak y3Jibl OuiibTp uiu Habop npasuit. 1718 HEKOTOPBIX Mojiesielt MOXHO
MPOCMOTPETh TAaKXe MapaMeTphbl MOEJIeH, Takue KaK MpaBuJia UM HEHTPHI KIacTepoB. [{JI1 HEKOTOPBIX THIIOB
Mojesiel (MO/IeJI Ha OCHOBE JiepeBa M KJIaCTEPHBIE MOJIEJIN) MOXHO ITPOCMOTPETH IpadrIecKoe MPpeAcTaBIICHUE
CTPYKTYPBI MOJENN. DJIEMEHTHI YIPABJICHHS JIs1 HCIOJIb30BAaHUS Opay3epoB CIIENKOB MOJIEJICHl OIMMCAHBI HIDKE.

MeHro

Menio ®aiis1. V Bcex CJIEIKOB Mojiesielt ecTh MeHto Paiiy, coaepKaliee HeKOTOPOe ITOIMHOXKECTBO CIIETYFOIITIX
OIIIIMIA:

* Coxpanntsb y3ea. CoxpaHseT CJIeoK MoJiesi B ¢aiisie y3ia (.nod).
* 3anomuuTh y3eJ. 3anoMHHAET cienok Moaenn B peno3utopun IBM SPSS Collaboration and Deployment Services.

* 3aro/i0BOK M KOMMeHTapuil. [103BoJIIeT M3MEHUTH BEPXHUI M HIDKHUIM KOJIOHTUTYJI CTPAHUIIBI JJIs [IeYaTu U3
CJIETIKA.

M HapameTpu CTpaHHUIbI. Tlo3BossieT M3MEHUTH HaCTpOfIKPI CTpaHUIbI IJIA NICYaTH U3 CJICIIKA.
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* IIpenBapuTelibHBIi NPOCMOTP NeYaTH. BEIBOIUT IIpeBApUTEIIbHBIN MAKET, KaK OYJeT BBITJISIETh CJICHIOK Ha
neyaty. Beibepute B mogMeHo HHPOPMAIUIO 15 BEIBOAA IPH MPEIBAPUTEIILHOM MIPOCMOTPE.

* Ileuatn. [lewaTaer COACPIKUMOC CJICTIKA. BLI66pI/IT€ B [IOAMECHIO I/IH(bOpMaI.II/IIO JJIA I€JaTH.
e Ilewaratn npeacTaBJ/ICHUS. IleuaTaer TEKYILIEC NMPEACTABJICHUE NJIN BCE MPEACTABJICHUS.

* JKCOOPTHPOBATH TEKCT. DKCIOPTUPYET CONEPKUMOE CJIENKa B TEKCTOBBIN (haity. Beibepute B moaMeHto
uHGOpMAIHIO I FKCIIOPTA.

* Jkcnoptr HTML. Dxcrioptupyet coaepxxumoe cienka B paiin HTML. Beibepute B moaMeHI0 HHPOPMAIIHIO IS
JKCIIOPTA.

* Oxkcrnoptr PMML. DxcnopTupyet ciienok Moaem B popmate PMML, KOTOPBI MOXKHO UCTIOIB30BATH C APYTUMHU
PMML-coBMecTHMBIME IpOrpaMMaMi. JIOTIOTHATEIFHYEO HHHOPMAIIIO CMOTPHUTE B pa3ieiie

|3KCHOpT mojeneit B Bune PMML” Ha cTp. SOl

* Okcnopt SQL. DKCopTUPYET MOJIEIh C UCIIOJIB30BAHUEM S3bIKA CTPYKTYPHPOBAHHBIX 3aPOCOB (structured query
language, SQL), KOTOPBIf MOXKHO U3MEHSTH U UCIIOJIH30BATh C APYTUMH Oa3aMU JaHHBIX.

IIpumeuanne: DxcriopT SQL noctynen tonpko u3 creayromux moaeneid: C5, C&RT, CHAID, QUEST, JIuneiinas
perpeccusi, Jloructuueckas perpeccusi, Heitponnas cetb, PCA/bakTopHas Mmoens n CIIICOK pelieHui.

* Ony0/mKoBaTh Uil aJanTepa cKopuHra cepsepa. [1y6imkyeT Moiesb B 6a3y JAHHBIX C YCTAHOBJIEHHBIM
aJIalTepOM CKOPHHTA, TO3BOJISIS BHIIOJIHATH CKOPHHT MOJEJTN HEMOCPEACTBCHHO B 0a3¢ TaHHBIX.
JIOMOTHUTEIbHYI0 HHYOPMAIIHIO CMOTpHTE B pasaese [ [Ty6mkaius MoesIei 115 afanTepa CKOpUHra” Ha cTp.|

Memnr Co3aatb. Y OOJILIINHCTBA CJIEIKOB MOJIEJIei eCTh Takke MeHro Co3/1aTh, IIO3BOJISIOIIEE TeHEPUPOBATH
HOBBIE y3JIbI HAa OCHOBE cJlenka Moaesm. Onmun, JOCTYIHbIE B ’TOM MEHIO, OYyT 3aBUCETh OT TUIA MOJIEJIH,
KOTOPYIO BBI IpocMmatpuBaeTe. OOpaTuTech K KOHKPETHOMY CJIETIKY MOJIEJIH, YTOOBI Y3HATh MOJAPOOHOCTH, UTO
HMEHHO MOXHO CT€HEpUPOBATh U3 KOHKPETHOU MOJICIIH.

Menro Bua. Ha Bxiiaaxe ciienka Mopeils 3TO MEHIO MO3BOJISIET BBHIBECTH HIIM CKPBITh Pa3JINYHBIC TTAHEIIH
WHCTPYMEHTOB BU3yaJIM3alllH, TOCTYIHBIE B TEKyIIeM pexunme. UTOOBI cieylaTh JOCTYIHBIM IIOJIHBINR HaAOOp
maHeJeit ”THCTPYMEHTOB, BEIOepuTe PexxiM m3MeHeHn# (3HAaU0K KUCTH) Ha MAHEeIM MHCTPYMeHTOoB Oo1ue.

Kuonka IlpeaBapure/ibHbIii IPOCMOTP. Y HEKOTOPBIX CJIEIKOB MOJIeJIel ecTh KHOIKa [IpeBapuTesbHbIi IPOCMOTD,
I03BOJISIFOIIAS BAM YBUIETh 00pasell JaHHBIX MOJIEIIM, B TOM YHCJIE TOMOJHUTEILHBIE MOJIs, CO3IAHHBIE B IPOIECCE
MOACIUPOBAHUSA. Ilo YMOJIYaHUIO BBIBOAUTCA JECATH CTPOK, OTHAKO 3TO 3HAYCHUE MOXKHO UBMCHUTL B CBOMCTBax
HOTOKA.

Knonka /1o6aButh B Tekyumii npoekT. CoXpaHseT CIeNOoK MOJIESIN U 10O0aBJISIeT ero B Tekywuid npoekt. Ha Bkiaake
Kutaccel crieniok Oynet mobaiieH B nanky CrenepupoBanHbie Moaes. Ha Bkitagke CRISP-DM on O0yaeT n1o0aBiicH B
(ha3y mpoekTa 1o yMo4aHUIO.

CsoaKa cnenkos mogeneun / UHpopmauumsa

Ha Bxmagxe CBozxa v B ipeactasiieHnn VHGopManys BEIBOAUTCS HHPOPMAIHS O MOJIAX, TapaMeTpax
KOMITOHOBKH U IIPOIIeCCE ONEHKM MOJIeI. Pe3yIbTaThl MPeICTABISIOTCS B BUIE AepeBa, KOTOPOE MOXKHO
PACKPBIBATh WJIM CBOPAYMBATD, IIIEJIKHYB IO KOHKPETHOMY 3JIEMEHTY.

Anamm3. BeiBogutes nndopmanmst o Moaesm. KoHKkpeTHBIE TOAPOOHOCTH pa3IMYarOTCs I Pa3HbIX THIIOB
MOJIeJIel; OHM IIPEJCTABJIEHBI B pa3eax A KaXaoro cienka moaenu. Kpome aToro, ecim Bbl 3aIlyCKaJId y3€J1
AHamnu3, NPUCOEIUHEHHBIN K 3TOMY Y3JIy MOAEIMPOBAHUS, MHPOPMALUS 3TOTO aHAJIN3a TaKXKe OyIeT BHIBOJUTCS B
JIaHHOM pasJeJie.

IToasi. Criucok HOJ'ICfI, HCIOJIb3YyEMBIX B KAUY€CTBE MoJjieif Ha3HAYEHUS U BXOJHBIX MOJIEH IIpA IOCTPOCHUU MOICIIN.
Z[J'IH MoJeJel ¢ pacli€JICHUSAMU BBIBOAUTCS TAKKE CIIMCOK noneﬁ, ONpCACJIMBIINX PACIICIIIICHUSA.
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IMpumeuanue: B npencraBiennn Muadopmanus 1 Moaeselt HelipoceTell, TMHEHHBIX W IPYTUX MOJEJIEH ¢
peKUMaMu 6yCTI/IHFa WM O3TTHHTA 3HAYOK OWH 1 TOT XK€ (HOMHHaJ’IbeIﬁ 3Ha‘IOK) HE3aBUCUMO OT TOTIO, KaKoOM THUI
BbIOpaH - hyiar, HOMMHAJILHBIHA WM MTOPSIIKOBBIN.

ITapameTps! komMnonoBkn / Ommm. CoepxuT uHPOpManuio 00 MCHOJIb3YEMBbIX ITPH IIOCTPOSHUH MOIEIIH
napameTpax.

Caoanas nuadopmanus no ooy4eHnr0. BEIBOIUTCS THIT MOJIEIIH, TOTOK, UCIIOJIL3YEMbIN JJIs1 €€ CO3/IaHMUs, CO3TaBIITHt
€e MoJIb30BaTeJIb, OTMETKA BPeMEHH IMOCTPOCHUS MOJEJIM U BpeMsl, 3aTpaueHHOe Ha ee mocTpoeHue. Mimeiite B Buy,
4TO 3aTpaueHHOE HA MOCTPOCHUE MOJIEIM BpeMs MOXKXHO IIOCMOTPETh TOJIbKO Ha BKJIajke CBOJKA, HO HE B
npencrasieanu MHpopmanms.

Ba)XHOCTb NpeauKTOopa

OOBIYHO IPU MOJICIMPOBAHIH COCPEAOTAYNBAIOT BHUMAHNE Ha HanOoJiee BAXXHBIX MPEAUKTOPAX U UCKIIIOYAIOT HJIN
UTHOPHUPYIOT HAaUMEHee BaXXHbIe. DTO IOMOTAET ClIeaTh AuarpaMMa BaXXKHOCTH IPEOUKTOPOB, ITOKA3bIBAS
OTHOCHUTEJIbHYIO BaXXHOCTb KAXXKI0I'0 IPEAUKTOPA IpH oleHKe Moesu. I1ockobKy 3HaYeHU s BAXKHOCTHU SIBJISIFOTCS
OTHOCUTEJIbHBIMH, CYMMa 3THUX 3HAUCHUH U4 BCeX MOKa3aHHBIX IpeAUKTOpoB paBHa 1,0. BaXXHOCTh NepeMEeHHBIX HE
CBsI3aHA C TOYHOCTBIO MoJes. OHa JIMIIb CBsI3aHa ¢ BAXKHOCTBIO KaXKA0r0 IPeIUKTOpa IS IpeACKa3aHus, a He C
TOYHOCTBIO 9TOI'0 NPEACKA3aHUS.

BaxHOCTDb IPEIUKTOPOB AOCTYIHA IS MOJIEJICH, KOTOPbIE CO3/Ial0T COOTBETCTBYIOIINE CTATUCTUIECKUE
MOKA3aTeJIM BAXHOCTHU, B TOM YHCJIe /U MOJIEJIel HeMPOHHBIX CeTeld, iepeBhbeB petnenuii (nepeBo C&R, C5.0,
CHAID u QUEST), BaiiecoBckux cetelt, nuckpumuaanTa, SVM u SLRM, TuHEHHON U JIOTUCTUYECKOH perpeccuH,
0000111eHHON JIMHEHHOM MoAem 1 Moen Oymxkaimmx coceaeid (KNN). i1t 00JIbIIMHCTBA 3TUX MOJeei
BaXXHOCTb MIPEIUKTOPOB MOKHO BKJIFOYMTH HA BKJIAAKe AHAJIN3 y3J1a MOACINPOBaHUs. JIOMOIHUTEIbHYIO
MHGOPMAIIIIO CMOTPHUTE B pazzesie [ Onuun aHamsa y3a0B MoaeaupoBanns” Ha ctp. 35} st Momesneit KNN
emotpute pasaen|‘Cocemn” Ha cTp. 357

IIpumeuanue: BaxXHOCT IPEIUKTOPOB HE MOIACPKUBACTCS JIJIs1 MOl pacineruierns. [1pu mocTpoeHnn Mo eseit
PpacIIIerUIeHNs] TapaMeTPhl BAXXHOCTH MIPEIUKTOPOB HTHOPUPYIOTCS. [JOMOMHUTEbHYIO HHDOPMALIUIO CMOTPUTE B
paznaene |“HO0TpoeHI/Ie MOJIeJIEN pacuienyieHus” Ha CTp. 29I

Beruncnenne BaXXHOCTH IPEIMKTOPOB MOXKET 3aHATH CYIIECTBEHHO OOJIbIIIE BPEMEHH, YeM ITOCTPOCHHE MOIEIIH,
0COOEHHO MPU UCTIOJIL30BAHUN OOJIBIITNX HAOOPOB AaHHBIX. [y Moeseir SVM U JIOTUCTUYECKO perpeccun
TpebyeTcs 0OoJIbllle BPEMEHH, YeM JIJIsI IPYTUX MOJEJIeH, U IO YMOJTYAHUIO 9Ta OIS OTKJIFOUYEeHA [T TAHHBIX
Mojeneit. Ecu ucnosb3yercs Habop AaHHBIX C OOJIBIIAM YUCIIOM NPEIUKTOPOB, HaYaJIbHOE 3KPAHUPOBAHUE C
MTOMOIIBIO y3J1a BeIOOp moKa3aTesieit MOXET YCKOPUTD HOJTyYeHUE Pe3yJIbTaTOB (CMOTPUTE HIUKE).

* BaXXHOCTb NPEeAUKTOPOB BBIUUCIIIETCS B HCIBITATEIEHOM pa3jiesie, €M OH JOCTyIeH. B mpoTuBHOM city4yae
UCIIOJIb3YIOTCS JaHHBIE O0YUCHHUS.

* Jlns mozeneit SLRM BaHOCTh MPEAMKTOPOB JOCTYIHA, HO BHIYUCIISETCS 110 AJIrOPUTMY. JIONOHUTEIHHYO
urdOpMaIIo cMoTpuTe B paszene [‘Crenku Mozenein SLRM” Ha ctp. 342|

* BBl MOXeTe UCIOJIb30BaTh HHCTPYMeHTHI quarpamm IBM SPSS Modeler, uto0st paboTath ¢ Tpadom,
pemaxTUPOBATh U COXPAHSATH €TO.

* JIONOJHHUTEIBHO MOXHO CTE€HEPUPOBATD y3es PHIbTp Ha OCHOBaHMU HHPOPMAIH, COIEpIKAIIEHCs B TMarpaMme
BAKHOCTH NPETUKTOPOB. [[OMOITHATEIbHYIO HHPOPMAIIHIO CMOTPUTE B pas/eie [ PuIbTpoBaHue epeMeHHbIX Ha
[ocroBamuy BaxHOCTH” Ha cTp. 45|

BaxHOCTb IPEONKTOPOB U BHIOOD MOKa3aTesei

MoxeT nmoka3atbes, YTO JUarpaMMa BaKHOCTH IPEIUKTOPOB, BHIBEICHHAS B CJICIIKE MOEIIH, B HEKOTOPBIX CJIydasix
JlaeT pe3yJIbTaThl, aHAJIOTHYHBIE Y31y BeiOop nokasareseil. Ho BeIOOp nmokazaTtesieit paHXupyeT Kax10e BXOIHOE
IIOJIE Ha OCHOBAHUU CUJIBI €TO B3aUMOCBA3U C 3aJaHHBIM MOJIEM HA3HAYCHUA U HE 3aBUCUT OT APYTIUX BXOJHBIX
moJiel, a [uarpamMMa BaXXHOCTH IPEIUKTOPOB 0003HAYAET OTHOCUTEJIbHYIO BAXKHOCTh KaX/0I0 BXOIHOTO MOJIs A1
970l KOHKpeTHOI Mojenu. Takum 06pa3oM, BeIOOp nokaszatesieit 6yaeT 60siee KOHCEPBATUBEH B 3KPAHUPOBAHUU
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BXOAHBIX moJieil. Hanpumep, ecim 06a nostst naseanue 3aganusn M Kareropus 3a4a1Hus CAJIBHO CBSI3aHBI C
BO3HATpaX<JI€HNEM, BEIOOD IOKa3aTesiel 0003HAYUT BaXKHOCTh 000MX 3TUX noJjiei. Ho npu moaenupoBanuu
MIPUHUMAIOTCSA BO BHUMAHUEC TAKKE B38,I/IMO,£[CﬁCTBI/I$[ 1 KOppeJIsauu. Taxum o6pa30M, BbI MOXCTC O6Hapy)KI/ITI), 4To
UCIIOJIb3YeTCs TOJIbKO OJTHO U3 3TUX BXOJHBIX MOJIEH, ecJI B 000X U3 HUX MOBTOPSETCS OJMHAKOBasi HUHGOpMAIUS.
Ha npakTtuxe BeIOOp noka3aTesieil HanboJiee NoJIe3eH IS IPEABAPUTEILHOTO 3KPAHUPOBAHUS, B YACTHOCTH, IPU
pabote ¢ 6oJpIIIMEU HAOOpaMU JaHHBIX, Y KOTOPBIX MHOT'O IEPEMEHHBIX, & BAXKHOCTb IPEIUKTOPOB MOJIE3HEE TPU
TOYHOI HACTPOMKE MOJEIIH.

Pazmums B BaxHocTtu MEXAY OTACIbHBIMU MOJCIIAMH U Y3JIaMH aBTOMATHUYCCKOT O MOACTITMPOBAHUA

Brl MoeTe 3aMeTUTDL HEOOJIBIIINE pasjaniud B BAXXKHOCTU IMPEAUKTOPOB B 3aBUCUMOCTHU OT TOI'0, CO3AAC€TC JIA BbL
OTACJIbHYIO MOEJIb U3 OJJHOI'O y3Jia UJIM UCIIOJIB3YETE AJIA TCHEPUPOBAHUA PE3YJILTATOB Y3€JI aBTOMATUYCCKOT O
MOACJIUPOBAHUS. Taxue pasjanius B pceajindalun O6yCJ'IOBJ'[eHLI HEKOTOPLIMU OTPAHUYCHUSAMU B pC€aJIn3aliuu.

Hanpumep, i1 oTAETBHBIX Ki1accudukaTopos, Takux kak CHAID, npu BEIYHCIICHUH 3HAYCHUI BaXKHOCTH
MIPUMEHSIETCS IIPABIJIO OCTAHOBKH U HCIIOJIL3YIOTCS 3HAUCHHS BEpOsTHOCTEl. B oTm4me oT 3TOTr0, aBTOMaTHIECKHI
KJIAacCH()UKATOP HE UCIOJIb3YEeT IMPABIIIO OCTAHOBKH U HEIIOCPEICTBEHHO HCIOJIB3YET MPeICKa3aHHbIC METKH B
BBIYUCIICHUN. DTHU PA3JINIUs MOTYT IIPUBECTH K TOMY, YTO IPH T€HEPUPOBAHIH OTACIIbHOI MOJIEIIH C TOMOIIIBIO
ABTOKJIACCH(PHKATOPA 3HAUECHIE BAXXHOCTH MOKHO PaCCMaTPHUBATh KaK IPyOyIO OICHKY IO CPABHEHUIO CO
3HAYEHUEM, TIOJIYUYEHHBIM JJIS1 OTACIBHOrO Kjaccupukatopa. UToObI MOJTYYUTH CaMble TOUHBIE 3HAUEHU S BAXKHOCTHU
IPEeIUKTOPOB, MbI COBETYEM HUCIIOJIb30BATh OT/IEJILHBIN y3€J1, 4 He y3JIbl aBTOMATHYECKOTO MOJIEJTUPOBAHUS.

¢VIHprOBaHVIe nepemMmeHHbIX Ha OCHOBaHUN BaX{HOCTU

JIOTOJTHUTEIbHO MOKHO CTEeHEPUPOBATH y3eJ1 PUILTP Ha OCHOBAHUH MH(OPMAIIUH, COAEPIKAIIEHCS B IHAarpaMme
BAXXHOCTHU IIPEUKTOPOB.

OTMeThTe MPEIUKTOPBI, KOTOPBIC BBl XOTUTE BKJIIFOYUTH B TUATPAMMY (ECJIH 3TO IPUMEHUMO), U B MCHIO BBIOCPHTE:
Cozaatb > Y3ea Ouiabtp (BakHocTh NpeMKTOPOB)

OR

> OT00p noJeii (BaxuocTb npeuKTOPOB)

MakcnmaJjibHO€E KOJIH4eCTBO NEPEMEHHbIX. HaubGoinee Baxxunie MPEAUKTOPHI BKJIFOYAROTCS U UCKJIFOYAROTCS Ha OCHOBEC
YKa3aHHOTI' O KOJIMYECTBA.

Ba’KHOCTb 00JIbllle YeM. BKITrouaeT 1 UckIrovyaeT Bce OpECAUKTOPLI C OTHOCHUTEJILHOU BaXXHOCTBIO OOJIbIIICH
YKa3aHHOI'O 3HAYCHUS.

CpeacTBo npocMoTpa aHcambnen
Moaenu ana aHcambnei

Mojienb i1 aHcaMOJIsl TPEeIOCTaBIIIeT MHYOPMAIIHIO O MOJIEJISIX KOMIIOHEHTOB B ancaMOJie 1 3ppeKTUBHOCTH
aHcaMOJI Kak eUHOTIO IIeJIOTO.

I'maBHas (He3aBUCHMAs OT BU/Ia) HaHEb MHCTPYMEHTOB IO3BOJISICT BBIOMPATE, HCIOJBL30BATh JIU JIJII CKOPUHTa
aHCaMOJIIb I OTIOPHYIO MOJiesb. Ecim 01 CKOpHHTa MCIOIB3yeTCsl aHCaMOJIb, TO MOXHO TaKXe BBIOpPATh MPABUIIO
o0beaHEHNS. DTN H3MEHEHHS He TPEOYIOT IIOBTOPHOTO BBHITOJIHEHMS MOJIEIIH, OJHAKO 3TH BapHAHTHI BEIOOpA
CcOXpaHstoTCs B (nugget) MOAEIH 1T CKOPHUHTA W/UJIH HUCXOAIIEro aHaam3a Moaenu. OHI TakKe BJIUSIOT Ha
PMML, skcnopTupyeMbIit U3 CpeICTBAa IPOCMOTPA aHCAMOJIEH.

IIpaBuio 06beauHeHHs1. DTO MPABUIIO, KOTOPOE MPUMEHSIETCS IPU CKOPHUHTE aHCAMOJIsI, 4TOOBI OO BETUHUTH
IpeacKa3aHHble 3HAUEHUS AJ151 6a30BBIX MOJIEJIel C LIEJIbIO BHIYUCIICHUS 3HAYEHUH CKOPUHTA JJI1 aHCAMOJISL.
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* IIpenckasaHHbIe 3HAUCHUS AJI aHCAMOJIS B CIIyYae KATeropHaJIbHBIX II€JIEBbIX IEPEMEHHBIX MOKHO OOBEIMHUTD,
UCIIOJIB3YS TOJIOCOBAHUE, HAMOOJIBIITYIO BEPOSITHOCTD MITM HANOOJIBIIYIO CPEHIOI0 BEPOsITHOCTh. 1'0/10coBaHue
HO3BOJISIET BBIOPATh KATETOPHIO, KOTOpast HANOOJIee YacTO UMeeT HauOOJIbIIIYIO BEPOSITHOCTh B 6a30BBIX
Mojiensix. Hanbosbimas BepoSiITHOCTB IIO3BOJISIET BBIOPATh KAaTETOPUIO, KOTOpast UMEET HauOOJIbIIIYIO
BEPOSITHOCTD Cpeau Beex 6a30BbIX Mopeseil. HanGosbmas cpeauss BeposITHOCTb O3BOJISIET BBIOPATh KATETOPHUIO,
KOTOpast UMeeT HauOOJIbIIYIO BEPOSTHOCTD NP YCPEAHSHNH BEPOSITHOCTEH KaTEropuii o 6a30BbIM MOJIEIISIM.

* Ilpencka3aHHbIe 3HAYCHUS UII aHCAMOJIS B CJIydae HelpepPbIBHBIX IEJIEBbIX IEPEMEHHBIX MOKHO OOBEINHUTD,
UCIIOJIb3YS Cpe/iHee MM MeAUaHy MpeCKa3aHHbIX 3HAaYeHUIl 711 6a30BbIX MOJEIIei

BbI60p 10 YMOJIMaHUIO OCHOBBIBACTCA HaA CHCIII/I(I)I/IKaIII/IHX 3aJaHHBIX BO BPpEMs IOCTPOCHUA MoeJIei. N3menenne
IIpaBHJIa O6LCI[I/IHCHI/I$I IIPpUBOOUT K IICPECUECTY TOYHOCTHU MojeJie u OOHOBJICHHIO BCEX I/I306pa)KCHPIfl TOYHOCTHU
MoOJgeJIeH. OOHOBIISIETCS TAKKE AuarpamMma BaXXHOCTEH OpCAUKTOPOB. ITOT 2JIEMEHT YiIpaBJICHUA HEOJOCTYIICH, CCIIN
JJIs1 CKOpHUHTa BbI6p'dHa OIIOpHasd MOJECJIb.

IToka3aTthb Bce npasuJia Oﬁ'belll/ll-lel-ll/lﬂ. Ecm BbI6pa,H OTOT IIYHKT, TO Ha JUarpaMme KaueCTBa MOJEJIN BBIBOIATCS
PEIYIBbTATHI JJI BCEX UMCHOIIUXCS MTPAaBUJI O6LCL[I/IHCHI/I$[. Taxxe oOHOBJISIETCS AuarpaMma TOYHOCTH MO,Z[CJ'ICﬁ
KOMIIOHCHTOB, 4TOOBI IOKA3aTh ONOPHBIC JIMHUM OJIS KaXXJ0T'0 METOJa TOJIOCOBAHM.

Ceoaxka mus mogemn:  {\f3 Bug Cogxa mist mozaenn }-{\f3 3To MrHOBeHHas BU3yaJIbHAs CBOJKA Ka4eCcTBa U
Ppa3HOPOOHOCTH aHCAMOJIL. }

KayectBo. OTa muarpaMma BBIBOAUT TOYHOCTh OKOHYATEJILHON MOJIEJIN B CPABHEHNH C OOPHON MOJIENIBIO 1
HauBHOW MoJiesibro. ToyHOCTB IpeAcTaBisieTcs B hopMarte "00JIbIle 3HAYNT JTyqine'; "HauiIydias" Moaess Oyaer
UMETh HAauOOJIBIIYIO TOYHOCTD. [{J1sl KaTeropuajbHOi 11eJieBOil mepeMeHHOM TOYHOCThD - 9TO MPOCTO HPOLEHT
3amuceif, 47151 KOTOPBIX NpeIcka3aHHOEe 3HAYeHNEe COBIAJAeT C HAOJII0IEHHBIM 3HaYeHueM. /{1 HenpephIBHOI
IeJIEBOM NIEPEMEHHON TOYHOCTD - 9TO | MHHYC OTHOIIEHHE CpeHelt aOCOIFOTHOW OmMOKH Mpeacka3aHust (CpeTHero
a0COJIFOTHBIX 3HAYEHMI pa3HOCTEl NpeICKa3aHHBIX U HAOJIFOAEHHBIX 3HAYCHNI) K TMana3oHy NpecKa3aHHbIX
3Ha4YeHHH (Pa3HOCTU MaKCUMaJIbHOTO ¥ MUHUMAaJIbHOTO NPECKa3aHHbIX 3HAUCHU).

st ancamb6J1eit, CO3IaHHbBIX C IOMOIIBIO O3TTHHTA, OMOPHAS MOJIENb - 3TO CTAHAAPTHAS MOJIE]Ib, IIOCTPOCHHAS 1O
BceMy oOyuarolemMy pazoueHuro. {1 ancaMOJIelt, CO3TaHHBIX C TIOMOIIbIO OYCTHHTa, ONOPHAS MOJIENb - 3TO
nepBasi KOMIIOHCHTHAS! MOJIEJIb.

Hausnas monens IpeACTaBJIACT TOYHOCTD B CJIy4Yac, KOTr4a MOJEJIb HE ObLIIa IMOCTPOCHA, U OTHOCUT BCC 3aIlMCU K
MOJAaJIbHOM KaTeropuu. Haupnas MOACJIb HE BBIMUCIIACTCS AJI1 HCIIPEPBIBHLIX IEJIEBBIX NICPEMEHHDBIX.

PasHopoanocTb. DTa IuarpaMma BBIBOJUT "pa3dopoc MHEHUI" cpein MoJieJieit KOMIIOHEHT, HUCIOJIb3YEeMBbIX IS
MMOCTPOCHUS aHCAMOJTIsI, IPEICTABJICHHBIN B popMaTe "OobIle 3HAYMT O0JIee pa3HOPOAHBIN". DTO €CTh Mepa TOro,
HACKOJIBKO CHJILHO IPEICKAa3aHUsI pa3JITIaroTCsl B 0a30BBIX MOJIEIIAX. PA3HOPOIHOCTL HEMOCTYITHA TSI MOJCIICH
aHcaMOJIei, CO3/TaHHBIX C TOMOIIBIO OYCTUHTA, U TAK)KE HEe BBIBOJIUTCS [T HEMPEPBHIBHBIX IIEJIEBBIX TIEPEMEHHBIX.

BaxHocTb NPeIUKTOPOB: OOBIYHO Ipu MOACJIMPOBAHUUN COCPCAOTAUYMBAIOT BHUMAHUEC HA HanboJiee BaXKHBIX
OpEeAUKTOpax U UCKJIFOYAKOT UJIM HTHOPUPYIOT HAUMCHEC BaXXHbBIC. 3TO moMoraeTt CACJIAaTh AJuarpamMma BaXHOCTH
OpECAUKTOPOB, IMOKA3bIBaAsl OTHOCUTEJIbHYIO BA)KHOCTD KAXXJIO0T'0 NPEAUKTOPA ITPHU OLUCHKE MOACIIN. HOCKOJ’IBKY
3HAYCHHSA BAXHOCTHU SABJIAFOTCA OTHOCUTEJIbHBIMHU, CYMMaA 3TUX 3HAYEHMH JIJIs1 BCEX IOKAa3aHHBIX INPpECAUKTOPOB paBHA
1,0. BaxnocTtb NEPEMECHHBIX HE CBA3aHA C TOYHOCTBIO MOJCIIN. OHa JIUIIb CBS3aHA C BAXKHOCTBIO KaXxaoro
IpEaAUKTOpPA IJId NPEACKA3aHUA, 4 HE C TOYHOCTBIO 3TOTO ITPEICKA3aHMA.

BaxxHOCTb peIMKTOPOB HEIOCTYIHA JIJI BceX Mojiesieit ancamoOuieit. Habop mpeamkTopoB MOXET BApbUPOBATHCS
0 MOJIEJISIM KOMIIOHEHTOB, HO B&XKHOCTb MOET OBbITh BBIYUCJIEHA JJIs1 IPEIUKTOPOB, UCIOJIb3YEMBIX, 110 KpaifHel
Mepe, B OJHOU MOJIEJIM KOMIIOHEHTA.

Yacrora npeaukTopoB: Habop mpeInkTopoB MOKET BApbHPOBATHCS IO MOJIEISIM KOMIIOHEHTOB B CHJTY BBHIOOpa
MEeTO/Ia MOJISIMPOBAHNS HJI BEIOOPA MPEIUKTOPOB. JrmarpaMma 4acTOTHI IPEIUKTOPOB MPEICTABIISIET COOO0T
TOYCYHYIO THATPAMMY, TOKA3BIBAIOIIYIO pacIpeesIeHHE TPEIUKTOPOB II0 MOJEIISIM KOMIOHEHT B aHCAMOJTe.
Kaxxnas Touka mpeacTaBisieT OJHY HJIA HECKOJIBKO MO/JIEJIeid KOMIOHEHT COAEPKAIINX KOHKPETHBIN MPETUKTOP.
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ITpenukTophl N300paKAIOTCS TPAPUIECKH BAOIb OCH Y U COPTUPYIOTCS B TIOPSIAKE YOBIBAHUS YaCTOTHI; TAKAM
00pa3oM, caMblil BEpXHUHI MPETUKTOP - 3TO TOT, KOTOPBIHA UCIOJIb3YeTCs B HAMOOJIbIIIEM YUCIIe MO/IETIei
KOMIIOHEHT, & CaMblil HUKHUIA - 3TO TOT, KOTOPBIH ObLJI UCIOJIH30BAH B HAUMEHBIIIEM YHCJIE MOJIETICH.
IToxaspiBarotcst 10 BepXHUX MPEAUKTOPOB.

HpSILI/II(TOpLI, KOTOPBIC UCIIOJIb3YFOTCS HauboJee qacTo, OOBIYHO SIBJISIFOTCS HANOOJIEE BAXKHBLIMU. DTa JuarpamMma
Oecroie3Ha JJI1 METOJOB, B KOTOPBIX Ha60p MNPEAUKTOPOB HE MOXET MEHATHLCA IO MOACIIAM KOMIIOHCHTOB.

To4HOCTh MoJeleil KOMIIOHEHTOB: JlaHHAS mUarpaMma sBJIIETCS TOUSYHON AMarpaMMOil TOYHOCTH IIpeACKa3aHMs
JUI MOJieJieit koMmnoHeHToB. Kaxaas Touka npeAcTaBiseT OHY MM HECKOJIbKO MO/IeJielt KOMIIOHEHTOB C YPOBHEM
TOYHOCTH, N300 pakeHHOM I'paduyuecku BAoJb ocu y. HaBeauTe yka3zaTesb MBIIIH Ha JFOOYIO TOYKY, YTOOBI
HOJIyYUTh MHPOPMAILINIO O COOTBETCTBYIOLIEH OT/ICJILHONW MO/IEIM KOMIIOHEHTA.

OHOPHLIC JINHUH. Z[J'IH 9TOTO rpa(bI/H(a HCIOJIB3YFOTCS OBETHBIC JIMHUU JIJIA aHCﬁM6J’IH, a TaKXe€ ornmopHas MOACJIb U
IPpOCTBIC MOICIIN. PH,I[OM C J'II/IHI/IGI7I, COOTBCTCTBy}OH.lefI MOJECJIU, KOTOpas 6y,£[€T HCIOJIb30BaHa OJIA CKOpHHTIa,
CTOUT NCPEKIIFOIATECIb.

MurepakTHBHOCTD. [IarpamMMa OOGHOBHTCS, €CIIN H3MEHHUTH TPABUIIO OO BETMHEHHSI.

AncaM0.11, cO3/1aHHbIE ¢ IOMOIIbIO OycTunra. J1s ancamb6Jeid, Co3JaHHbIE C TOMOIIBIO OYCTUHTa, BHIBOJIUTCS
Jiyarpamma c JIMHUSMU.

IToapoOHOCTH 0 MOAEIAX KOMIIOHEHTOB: JTa Ta0JMIAa BEIBOAUT HHPOPMAIMIO O MOJIEJISIX KOMIIOHEHTOB,
IIPEACTABJICHHBIX TOCTPOUYHO. I10 yMOIYaHUIO MOI€JIM KOMIIOHEHTOB OTCOPTUPOBAHBI B IOPSIAKE BO3pACTAHUS
HOMePOB Mojiein. CTPOKH MOXHO OTCOPTUPOBATDH B BO3PACTAIOIIEM I YOBIBAIOIIEM ITOPSAKE IO 3HAUCHUSIM
Jroboro crosbua.

Moaeas. Homep, moka3biBaroiiuii mopsiiok, B KOTOPOM MOJIEJIM KOMIIOHEHTOB ObLJIM CO3/IaHBI.

TounocTh. O611as8 TOYHOCTD, BBIPAXKEHHASI B BUIE IPOLIEHTA.

Metoa. Metoa MoIeTMpOBAHHUS.

IIpeaukTopbl. Yncio npeIuKTOPOB, UCIOJIb30BAHHBIX B MOJIEJIM KOMIIOHEHTA.

Pa3mep moge/m. Pazmep Mojiesin 3aBUCUT OT METO/1a MOIeIMPOBaHus: [{J1s1 JepeBbEB 3TO KOJIMYECTBO Y3JIOB B
JiepeBe; I JINHEHHBIX MO/IesIel 3TO KOJIMIEeCTBO KO3 (HUIIMEHTOB; 111 HEHPOHHBIX CETEH ITO KOJINYECTBO
CHHAIICOB.

3amucu. B3BelieHHOe YKCIIO BXOIHBIX 3amucell B 00yyarolieit BLIOOpKe.

ABTOMaTHYeCKas NOAr0TOBKA JAHHBIX:

DTOT BUJ BHIBOJAUT UH(POPMAIIHIO O TOM, KaKHUe OJIsE ObLIN MCKJIFOYCHBI U KaK IPe0Opa30BaHHBIC MOJIS OBLITH
MOJIyYeHBI Ha 3Tale aBTOMATUYeCKON MOAr0TOBKY AaHHBIX (ADP). J71s KaXX10T0 moJisi, KOTOpoe ObLIOo
npeoOpa3oBaHO WJIM UCKIIFOYEHO, B TAOJIMIIE EPEUUCISIETCS] UMSI [IOJIs1, €70 POJIb B aHAJIU3E U JACHCTBUE,
cosepieHHOe Ha 3tare ADP. [Toss copTupyroTcs B aaBUTHOM MOPSAKE UMEH MOJIEH O BO3PACTaHUIO.
[HeiictBue Ype3aTb BLIOPOCHI, €CJIM IOKA3aHO, O3HAYAET, YTO T€ 3HAYECHUSI HEIPEPBIBHBIX IPEAUKTOPOB, KOTOPHIE

JIC)KAT BHE I'PAHUIl OTCCUCHUA (OHpCHGHHCMBIX TpEMs CTAaHAAPTHBIMUA OTKJIOHCHUAMU OT CPEOAHETO SHH‘ICHI/UI),
3aMCHAIOTCA 3HAYCHUEM I'PAHUIBI OTCECUCHU .
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Cnenku moaenen pacuiensneHus

Crernox MOJCJIM PpACHICIIJICHUA MTPEAOCTABJIACT AOCTYIl KO BCEM OTACJIbHBIM MOACIISAM, CO3JaHHBIM PAaCIICIIIICHUAMMU.

Crenox MOICJIN PACIICIIJICHUSA COACPIKUT!

* - CIIMCOK BCEX CO3JaHHBIX MOJIeJIel paclIensIeHus] BMECTE C HAOOPOM CTATUCTUYECKUX JAHHBIX JJIS1 KAXKI0H U3
3TUX MOJeJIei

* - pHpopMarmo 00 ob1eit MoeIn

,’:[J'Iﬂ JaJIbHEHIIero n3y4vcHus Kaxkoit HH,Z[HBHHyaHbHOfI MOACJIN €€ MOXHO OTKDPLITh B CIIMCKE MoaeJiei
PpacCliCIlJICHU .

CpeAcTBO NpoCcMOTpa pacLyensieHHbIX Moaenen

Ha BKJIAJIKC MO,HGJ'II/I NEPCUUCIISIFOTCA BCC COACPKAINUECS B CJICTIKE MOJICJIM U B PA3JIMIHBIX (bopMax
OpeaOCTaBJIACTCA CTATUCTUKA O MOJCIIAX PACIICIIJICHU . Ha sToit BKJIAKE €CTh IBC O6HII/IC (I)OpMLI, 3aBUCAIIUEC OT
y3J1a MOACIIMPOBAHUS.

CoprupoBatb n0. VIcriosp3yiiTe 3TOT CIUCOK JIS1 BBIOOPA, B KAKOM HOPSAKE OyAyT HEPEUNCIATHCS MOAEIHA. DTOT
CMHCOK MOXXHO OTCOPTHPOBATh HA OCHOBE 3HAUYEHMI! JIIOOOTO U3 CTOJIOIOB BBIBOJA B BO3PACTAIOLIEM UIIH
yObIBaromeM nopsake. Kak BapuaHT, IIEJIKHUTE 110 3ar0JIOBKY CTOJIONA, YTOOBI OTCOPTUPOBATE CIIUCOK IO 3TOMY

croibny. ITo ymMoMaHUIO HCHOJIB3YETCs O0IIas TOYHOCTh B yOBIBAOIIIEM HMOPSIIKE.

Mento IToka3aTb/cKpbITh cT0I01BI. HaxkxmuTe 3Ty KHOINKY, 4TOOBI BBIBECTH MEHIO, B KOTOPOM MOXHO BbIOpaTh
WHIMBHTyaJIbHBIE CTOJIONBI, KOTOPbIE Oy Iy T IOKa3aHbl MJIH CKPBITHI.

Bua. Eciu Ber HCIOJIB3YCTEC pa3HbIC pa3a€Jibl, MOXXHO BLI6paTL IPpOCMOTP PE3YJIbTATOB UJIM OJI JaAHHBIX O6y‘{eHI/I$I,
WJIA JI1 JAHHBIX UCIIBITAHUSA.

JI1s KaXXa0T0 pacHienyieHus ToAPOOHOCTH TOKa3bIBAIOTCS CIICIYIOIINM 00pa3oMm:

I'paduk. Munnnsobpaxxenue, nokasblBarolliee pacupeesIieHue JaHHbIX 11 3To Mojeu. Eciu cienok HaxoauTes
Ha XOJICTE, IBAX/IbI HIEJIKHUTE [0 MUHUHU300PAKEHUIO, YTOOBI OTKPBITh MOJIHOPAa3MEPHBIH TpaduK.

MOL[eJI]:. 3HAYOK THIIA MOJCJIN. I[Ba)K,E[LI MICJIKHUTE 11O 3TOMY 3HAYKY, YTOOBI OTKPBITH CJICIOK MOJCJIN AJIA 3TOIro0
KOHKPETHOI'O pACIICIIJICHHUA.

Ioas pacimensienusi. [1oJis1, 0603HAYEHHBIE HA y3JI€ MOJICJIMPOBAHUS KaK MOJISI PACIICIUJICHHSI, C UX PA3JINYHBIMU
BO3MOXHBIMU 3HAUYCHUSIMU.

Yucio 3anmceii B pacmensienun. Kom4ecTBo 3amuceil, BKIFOYEHHBIX B 3TO KOHKPETHOE pACILENJIEHHE.

UYuncJ10 ucnosib3yeMbIX noJieil. Panxupyer Mojiesin paciiienjieHuss Hd OCHOBAHMM YUCJIa UCIOJIb3yEeMBbIX BXOJIHBIX
noJIeH.

Oo6mas Tounocth (%). [IponeHTHAS DO 3aNHCE, TPABUIILHO NMPEICKA3aHHBIX MOJIEIIBIO PACILCIIICHAS,
OTHOCHUTEJIHFHO OOIIIET0 KOJIMYECTBA 3aIHCEH B ITOM PACIICTIIICHUH.

Pacmensenne. 3aroyloBok cToJIOIA MOKA3BIBAET MOJISI, UCIIOJIB3YEMbIE IS CO3JaHMS PACIICIUICHUS, U TUYeHKH
SIBJISIFOTCSI 3HAUEHUSIMH pacIleTyIeHus. JBaXkIbl IIEJIKHUTE MO JIIOOOMY PACIICIJICHUIO, YTOOBI OTKPBITH CPEJICTBO

nmpocMoTpa Moaeneit ais MOCTPOCHU S JaAHHOI'O paCHICTIJICHU .

TounocTs. O6H.[a9[ TOYHOCTB, BbIpAXXCHHAas B BUAC IIPOLICHTA.
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Pasmep moaesm. Pasmep Mozey 3aBUCHT OT METOJA MOJEJIMPOBAHUS: I JEPEBLEB 3TO KOJIMYECTBO Y3JIOB B
JiepeBe; I JIMHEHHBIX MOJIeJIel 3TO KOJIMIECTBO KO3 (UIIMEHTOB; 111 HEHPOHHBIX CETEH 9TO KOJINYECTBO
CUHAIICOB.

3anucu. B3BeleHHOE YMCII0 BXOAHBIX 3anuceil B 00yvarolieil BHIOOpKe.

MUcnonb3oBaHue cnenkoB moaesnien B NOTOKaX

Creniky MOJieJIel TOMEIIAIOTCsI B IOTOK, HO3BOJISASI OIIEHUTH HOBBIE JAHHBIC M CTEHEPHPOBATH HOBBIE Y3JIbl. CKOPHHT
JIAaHHBIX MTO3BOJISIFOT BaM HCIOJIb30BATh HH(POPMAIHIO, TOOBITYIO IPH HOCTPOCHUH MOJEJIEH, YTOOBI CO3/1aTh
IIpeCKa3aHus JIs HOBBIX 3amuceit. JIIst mpocMoTpa pe3ysIbTATOB CKOPUHTA HYXKHO IMPUCOSAUHUTD K CIICIKY
KOHEYHBIH y3eJ1 (TO eCTh, y3eJ1 00paOOTKH MJIM BBIBOJIA) U BHIMOJHUTE 3TOT KOHEYHBIH y3eJ1.

I[J'IH HECKOTOPBIX MOJIeJIEH CIIeTIKU MOTYT OPpE€AOCTABUTDb TAKXKE NONOJTHUTEIbHYIO I/IH(l)OpMaI_lI/IIO O Ka4€CTBC
OpeacKka3aHus, HAIIpUMEP, 3HAUCHUA JOCTOBECPHOCTU UJIUM PACCTOAHHUA OT LEHTPOB KJIACTEPOB. B Imponecce
TCHEPpUPOBAHUSA HOBBIX Y3JI0B UX MOXHO CO3JaTh HAa OCHOBC CTPYKTYPbI CreHepI/IpOBaHHOﬁ MOJCJIN. HaanMep,
OOJILILIUHCTBO MOHCHCﬁ, BBITTOJIHATOIITUX OT60p BXOJHBIX HOJ'I@fI, IO3BOJIAOT I'€CHCPUPOBATD Y3JIbI (DI/IJ'II:.Tp, qepes
KOTOPBIC 6yHyT nepeaaBaTbCs TOJIBKO BXOOHBIC ITOJIA, I/IIICHTI/I(bI/II.II/IpOBaHHLIC MOJCJIBIO KaK Ba’XHBIC.

ITpumeuanne: Bo3MOXHBI HEOOIBIINE PA3JIMYMS B OIICHKAX, HA3HAYAEMBIX ISl JAHHOTO CIIy4asi JAHHON MOJIEIIBIO
IPY BBIIOJIHEHNH B pa3yimyHbix Bepcusix IBM SPSS Modeler. OObIyHO 3TO pe3yJibTaT YCOBEPLICHCTBOBAHUI
IIPOTrPAaMMHOT0 OOECIIEYEHUSI MEX1y BEPCUIMIL.

Hcnoibp30BaTh ClIEIOK MOJECJIN OJIsd CKOPpUHIa JaHHBIX
1. COCL[I/IHI/ITC CJICIOK MOJCJIM C UCTOUYHUKOM JAHHBIX NJIU C IOTOKOM, KOTOprﬁ nepeaacT Ha HEro JaHHBIC.

2. Job6aBbTe WM NPUCOCAMHUTE K CICIKY MOJIEJIN OJIUH HJIM HECKOJIBKO y3JI0B 0OpabOTKU MITH BBIBOJIA (TAKMX KAK
y3eJ1 Tabymna uim y3es1 AHam3).

3. Bcruenxe MOJIEJIN BBIIOJIHUTE UCXOASAMIUNA MOTOK OJHOIO U3 y3J10B.

Ilpumeuanue: 111 CKOPUHTA JaHHBIX HEJIb3SI HCTIOJIb30BATH Y3€JI HEYyTOYHEHHBIX JAHHBIX. U1 OLICHKM TaHHBIX Ha
OCHOBAaHMH MO/IEJIN ITPABIJI CBSI3BIBAHUS HCIIOJIb3YHTE y3€JI HEyTOYHEHHBIX MPABUJI 7151 TEHEPUPOBAHUS CIIEIKA
Habopa IpaBUJI M UCHOJIb3YHTE 3TOT CIICHOK JUIsl CKOPUHTa. JIOMOJIHUTEIbHYIO HHYOPMAIINIO CMOTPUTE B pa3/iese
[‘FeHepHpOBaHI/Ie Habopa IMpaBUJI U3 CJICTIKA MOJIEJIN CBSI3bIBAHUS HA CTP. 275[

Hcnosb30Bath ciienok MOJEIU U1 TeHEPUPOBAHUS Y3JI0B 00paboTKH
1. TIpocMmoTtpuTe MOAEH HA MAJMTPE WITH U3MEHHUTE €€ Ha XOJICTE MOTOKA.

2. Bribepute HYXHBIN THI y371a B MeHIO CO3/1aTh OKHA Opay3epa cIenkoB Modeliei. JlocTymmHbIe onuu 0y Iy T
Pa3JIMYHBIMHA B 3aBICUMOCTH OT THIIA CJlenka Moaesi. O0paTuTech K KOHKPETHOMY CIICTIKY MOJIEIIH, YTOOBI
Y3HATh MOAPOOHOCTH, YTO UMEHHO MOKHO CTeHepUPOBATh N3 KOHKPETHONH MOIEIIH.

nOBTOpHoe reHepupoeaHue y3ina moaenupoeaHudA

Ecm Yy Bac €CThb CJICIOK MO/JICJIN, KOTOprﬁ HY>XHO UBMCHUTH UJIN O6HOBI/ITI)7 a HCHOHLSyCMBIﬁ JJ1 CO3aaHUs
MOACJIU MMOTOK HEAOCTYIICH, MOXHO HUCIOJIb30BATH 3Ty OIIUIO AJI HOBTOPHOI'O CO3JaHMU Y3J1a MOJCJIMPOBAHUS C
TEMHU XK€ ONIIUAMMU, YTO U JId CO3JaHUA HCXOIHON MOJEIIN.

YUTOOBI HOBTOPHO MOCTPOUTH MOJIEIh, IIEJIKHATE MPABON KHOMKOI MBIIIH 110 MOJEITN Ha TaJIMTPe MOJEIeH n
BEIOEpHUTE MYHKT I eHepHpoBaTH y3e.1 MOAe/IMPOBAHHS.

Kak BapuaHT, Ipu mMpocMoTpe JIFo00i Moei BeiOepuTe MyHKT I'eHepHPOBATh y3€J1 MOIeIMPOBAHUSI B MEHIO
Co31aTh.

B GosbIIMHCTBE CilyyaeB CreéHEpUPOBAHHBIN y3€JI MOIEIMPOBAHUS JOJDKEH ObITh (DYHKIMOHATIBHO UACHTUYCH y3IIY,
HCIIOJIb30BAHHOMY JUIA CO3aHUs UCXOAHOM MOJEIIN.
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e Jlusg mopeneit JlepeBo pelleHuil B y3Jie MOXHO COXPAHUTh TAKXXE JONOJHUTEIIbHbIE apAMETPhI, 3aJaHHbIE B
MHTEPAaKTUBHOM CEaHCE, ¥ B IOBTOPHO CT€HEPHUPOBAHHOM Y3JI€ MOACIIMPOBAHNS OYeT BKIIFOYECHA OIS
Hcnoab30BaTh THPEKTHBLI AepeBa.

» Jlna mopeneit Crimcok perneHnit OyaeT BkroyeHa onnus Mcnosib30BaTh COXpaHEHHYI0 HH(OPMALHIO
MHTEPAKTHBHOIO ceanca. J{ONOJTHUTEIbHYIO HHPOPMAIIMIO CMOTPHTE B pas/erte [*“OMIun MoIesn CiucKal
IpemeHHﬁ” Ha CTp. 154l

» Jlus mopeneit BpeMeHHbBIe psibl BKITtoUeHa onnust [Tpogo/KHTh OIEHKY ¢ HCNO.Ib30BAHHEM CYIIECTBYIOIIHX
Mo1eIeil, TIO3BOJISIFOINAs IIOBTOPHO CTeHEPHUPOBATH MPEALIIYIIYIO MOEb C TEKYIIMMHU JaHHBIMHU.
JlonoTHUTEIbHYIO HHPOPMALIUIO CMOTPHUTE B pasjesie |OHI_[I/II/I MOJIeJI BpEMEHHBIX pHIIOBl

UmnopT n akcnopt moaenen B Buae PMML

SI3BIK pa3MeTKH mpefcKka3aTesbHbIX Mogeleil (predictive model markup language, PMML) - 3to dopmat XML,
OTIMCBHIBATOIINI NCCIIEIOBAHNE TAHHBIX U CTATUCTHYECKUE MOJIEIIN, B TOM YHCJIC BXOJHbIC JaHHBIE MOJIEJICH, a TaKXKe
peoOpa3oBaHus, MCIOJIb3yeMbIE JJIS TIOATOTOBKH JAHHBIX K MCCIIEIOBAHUIO, I TAPaAMETPBI, OTPEICIISIONINE CAMH
mozenu. IBM SPSS Modeler mosxeTt akcnopTupoBaTh U uMnoptupoBatb PMML, fesas BO3MOXHBIM COBMECTHOE
UCIOJIb30BaHUE MO/IeJIell HECKOJIbKUMHU TOAIEPKUBAOIIMMHU 3TOT (JOpMAT NPUKJIIAJHBIME IPOT pAMMAaMH,
Hanpumep, IBM SPSS Statistics.

Bouee monpobuyro nadopmanmro o PMML cMmoTpuTe Ha caiiTe TPYIITBI HCCIICAOBAHMS TAHHBIX
(http://www.dmg.org).

9KCHOPTI/IpOBaTB MOACIIb

Oxkcnopt PMML nonnepxuBaeTcs 1t OOJIbIIMHCTBA THIOB MoJeJieli, crenepupoBanHbix B IBM SPSS Modeler.
JonoHuTeIbHYI0 HHPOPMAIIUIO CMOTPUTE B pasjesie |“Tunm Mozesiel, nogaepxusaromux PMML” Ha c1p. 5 ll

1. IlenxkHUTE NPABOi KHOMKO MBIIIH MO CJIENKY MO/JISJIU Ha NaIuTpe Mojestei. (MOXHO TakKe JBAX/IbI IIEJIKHYTh
O CJIETIKY MOJIEJTM Ha XOJICTE U BEIOpaTh MeHIo Daii).

2. B MeHto mieskHATE 110 JKenopTupoBats PMML.

3. B mmanoroBom okHe DxcnopT (M COXpaHUTh) YKaKUTE KaTaJIOT HAa3HAYCHUS ¥ YHUKAJIbHOE UM I MOJIEIIH.

Ipumeuanue: Onuun nis sxkcnopta PMML M0XHO U3MEHUTH B AMAJIOroBOoM okHe Onuuu nosib3oBatesis. Beibepute
B [JIABHOM MEHIO:

Huncrpymentsl > Onuuu > Onuuu no/1b30BaTeist
u nepeiiute Ha BkIaaky PMML.
HMMnoptupoBaThk MOAEIb, COXpaHEeHHYI0 kKak PMML

Mopenu, sxciopruposannsie B Buae PMML u3 IBM SPSS Modeler nim npyrux npukia Hbix IporpaMm, MOXXHO
HMIIOPTUPOBATH HA NAJMTPY Mojesield. JlonoaanTesbHy0 HHQOPMAaLHIO CMOTpHTE B passeste | Tuisl Mozaesei,

hoz[/:[epch/IBanme PMML” na ctp. 5 ll

1. Ha nmamurtpe mopesieil eJIKHUTE O HEM MpaBOil KHONKOW MBIIIN U BeIOepuTe 3 MeHro iMnopruposats PMML.
2. Bwibepute pailir A1 IMIIOPTA U HYKHBIM 00pa30oM 3aJaliTe ONIHA JJI1 METOK MEPEMEHHBIX.

3. Haxwmute kHONKY OTKPBITH.

Hcnonb30BaTh METKH NEPpeMEHHbIX, €CJIM OHH eCTh B MoJeJM. J1J1s1 iepeMeHHbIX B ciioBape naHHbix PMML moxeT
3a7aBaTh U IMEHA, 1 METKHU IepeMeHHBIX (HanpuMep, Referrer ID st RefID). Beibepute 3Ty onmuto st

MCIOJIb30BaHUSI METOK IIEPEMEHHBIX, €CJIM OHM IIPUCYTCTBYIOT B UICXOJHOM 3KCOpTUpoBaHHOM PMML.

Eciu BbIOpaHa onuus MeTOK epeMeHHbIX, HO B PMML HeT MeTOK nepeMeHHbIX, IMEHA NePEeMEHHbBIX UCIOIb3YIOTCS
OOBIYHBIM CIIOCOOOM.
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Tunbl Mmogenen, nogaepxusarowmnx PMML
dKcnopt PMML

Mopaeaun IBM SPSS Modeler. Cnenyromue co3ganasie B IBM SPSS Modeler Moiet MOXHO 9KCIOPTHPOBATH KaK
PMML 4.0:

* Jlepeo C&R

* QUEST

* CHAID

» JluneitHas perpeccus

* HeiipoceTh

« C50

* JIOTUCTHYECKAs PerPECCHs

* OO6oOuIeHHas JIMHEHHAS perpeccus

* SVM

* AnupuopHsbIit aHaH3

* Carma

* K-cpennux

* Koonena

* TwoStep

* GLMM (noanepxkuBaeTcs TOJIbKO 11 Mojieneir GLMM ¢ Toibko (pukcupoBaHHBIME 3 hekTamm)
* Cmucok pelieHuit

* Mogens Kokca

* [locnemoBaTebHOCTH (CKOPHUHT 1 Moaelieit PMML mociieqoBaTe IbHOCTEH HE TOIICPKIBACTCS )

* StatisticsMoein

Co0cTBeHHbIe MOAeH 0a3bl JaHHBIX. J{J1s1 MOieseli, CreHepUPOBAHHBIX IO COOCTBEHHBIM aJIrOPUTMaM 0a3bl JaHHbIX,
skciopt PMML wHepoctynen. Mopemnu, co3ganusle mpu nomotn Analysis Services ot Microsoft wm Oracle Data
Miner, 5KCIIOPTUPOBATH HEJIB3SI.

Umnopt PMML

IBM SPSS Modeler MoxeT ”MIOPTUPOBATH U OLEHUBATH Moiein PMML, crenepupoBaHHbIe TEKYIIMME BEPCHSIMU
Bcex npoaykros IBM SPSS Statistics, B Tom unciie Moaesu, skcioptupoBanubie u3 IBM SPSS Modeler, a taxxe
MOJIeJIb I ee Tpeodpa3oBannyto B PMML ¢dopmy, crenepupoBannyro IBM SPSS Statistics 17.0 wim 6o1ee HoBO#
Bepcuu. CyIIeCTBEHHO, YTO 3TO OTHOCHUTCS K toOoMy PMML, KOTOpBIi MOXET OLIEHUTh MEXaHU3M CKOPUHIa, CO
CJIEAYIOIIMMH MCKJIFOUCHUSIMU:

* Henp3s umnoptupoBath Mmonenu Anpuopu, CARMA, obHapyXeHUsI aHOMAJIN, TOCTIeTOBATEILHOCTU U MIPABUIT
CBSI3U.

* Tlocne mmmopta B IBM SPSS Modeler monerin PMML Henb3st mpocMaTpuBaTh, XOTS KX MOXKHO MCIOJIb30BATh
npu ckopunre. (OOpaTuTe BHUMaHKE HA TO, YTO B HEPBYIO OYEPE/Ib 3TO OTHOCUTCS K MOJEIISIM,
sxcioptupoBanubiM u3 IBM SPSS Modeler. UToObI HCKIIFOYUTD 3TO OrpaHUYCHUE, SKCIOPTUPYHUTE MOECIH KaK
CreHepupoBaHHbIH (aitn Mogenu [*.gm], a He.)

* ITpu umnopTe NpOUCXOAUT OrPAaHUYEHHAS IPOBEPKA, HO NIPU MOINBITKE NPOBEAECHUS CKOPUHIA MOJEJIU - ITOJIHAS.
Taxum 00pa3oM, BO3MOXKXHBI CHTYaIlH, KOT1a IMIOPT IMPOIIEJT YCIEITHO, HO CKOPUHT 3aBEePIINIICS HEYyTauyHO WJIH
IIpHUBEJI K HEIPABIJIbHBIM Pe3yJIbTaTaM.

Ipumeuanune: {11 PMML nHe3zaBucumoro npowussoauTteis, umnoprupyemoro B IBM SPSS Modeler, IBM SPSS
Modeler Oyaet mpITaTHCS ONCHUBATE AOMyCTUMEIT PMML, KOTOPBIt MOXET OBITH pacno3HaH U oneHeH. OTHAKO He
rapaaTupyercs, 4To PMML OyneT olleHeH Bech U TeM XK€ CHOCOOOM, UTO U B CTEHEPUPOBABIIIEH €ro IPUKJIIaTHON
mporpamMme.
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My6nukauma moxenen gnA aganTepa CKOpPUHra

Bbl MoxeTe Ony0JIMKOBAaTh MOJIEIN HA CepBepe Oa3 MaHHBIX, JJI1 KOTOPBIX YCTAHOBJICH afanTep CKOpUHra. Agantep
CKOPHHTIA MIO3BOJISCT BBIIOJHUTL CKOPUHT MOJIeJieil B 6a3e JaHHBIX C MCIOJIb30BAHUEM BO3MOXKHOCTEH
moJjib30oBaTesbekux Gpyukmii (user-defined function, UDF) 6a3sl qaHHbIX. BeINoJIHEHHE CKOpHUHTA B 0a3¢ TaHHBIX
HCKJIFOYAaeT HEOOXOIMMOCTh U3BJIEKATh JJAHHBIC ITepe]] CKOPHHToM. [1yOimkanus B agantep CKOPUHTa TeHEpUPYET
Takxe HeckoJbKko npumepoB SQL muist BeinosHenust UDF.

YTo6bl ONy6NMKoBaTh aganTep CKOpUHra
1. JIBaxJbI HIEJIKHATE MO CJICTIKY MOJAEJIH, YTOOBI OTKPBHITH €e.
2. B MeHIo cienka Mo/ieJi BeIOepuTe:

®aiis1 > Ony0MKOBaTH /IS a1aNTepa CKOPUHIa cepBepa

3. B nmanoroBoM OKHe 3alOJIHUTE COOTBETCTBYIOLINE 0JI ¥ HaxkMuTe kHonky OK.

Coeunenne ¢ 6a30ii qanHbIX. [TogpoObHOCTH coeTMHEHNS ¢ 6a30i JaHHBIX, KOTOPYIO BbI XOTUTE UCIOJIL30BATh IS
MO/IENIH.

ID onydmukoBanus. (Tosbko st 6a3 manabix Db2 for z/OS) Unentudukatop miis moaesm. Ecim Bbl HOBTOPHO
CTPOUTE Ty XK€ MOJIeJIb M UCNOJIb3yeTe TOT ke ID onybmkoBanums, creaepupoBaHubiit SQL ocTaeTcs TeM xe,
MO3TOMY MOXHO NMEPENOCTPOUTH MOJIENb Oe3 HEOOXOAMMOCTH U3MEHSITh MPUKJIATHYIO TPOTPAMMY, UCIIOJIL3YIOIIYIO
panee crenepupoBannbiit SQL. (g npyrux 6a3 TaHHBIX creHepupoBaHHbIi SQL yHUKaJIeH 711 MOeN ).

CrenepupoBath SQL npumepa. Ecyn BeIOpaHa 3Ta onmwst, reHeHupyeTcs mpumep SQL B ¢aiin, 3aqaHHbIH B OJIe
®aiin.

HeyTouHeHHble mogenu

HeyTtouHeHHast MOJIEJIb COAEPKUT MHPOPMALIUIO, U3BJICUCHHYIO U3 JAHHBIX, HO OHA HE IIPeAHA3HAYCHA [1JIs
HEMOCPEeICTBEHHOTO TeHEPUPOBAHNUS IIPeACKa3aHuil. DTO 03HAYAET, YTO TAKYIO MOJEIIb HeJIb3s JOOABIIATH B TOTOKH.
HeyTouHeHHBIE MO/IEIHN BBIBOJSATCS HA MAJMTPE CTeHEPHPOBAHHBIX MOJEJIEH B BU/Ie 3HAUKA “HE0OpabOTaHHBIX
aJMa3oB”.

y

v/

PucyHok 27. 3Ha4oK HeyTOYHEeHHO moaenmn

g mpocmoTpa nHGOpManuy 0 HeyTOYHEHHOW MO/JIe/ N PABUJI IIEJIKHUTE IPAaBOM KHOMKOW MBIIIH IO MOJEH U
BBIOEpUTE U3 KOHTEKCTHOro MeHro yHKT IIpoemotp. Kak u a1 npyrux monesei, crenepupoBaHHbx B IBM SPSS
Modeler, Ha pa3JIMYHBIX BKJIAJKaX BBIBOAUTCS CBOAHASI MH(OPMAIHS U TPaBUJIA O CO3/IaHHON MOJIEIIH.

I'enepupoBanue y3:;108. [1pn nomoru Merro Co31aTh BBl MOXETE CO3/1aBATh HOBBIC y3JIbl HA OCHOBE ITPaBUIL

* V3ea BoiOopa. Co3taeT HOBBIN y3eJ1 BEIOOpa It BEIOOpA 3aluceif, K KOTOPBIM IPUMEHUMO TeKyIlee BRIOpaHHOe
npasuiio. Eciii npaBuiio He BLIOpaHO, 3Ta OIIIMS OTKJIFOYAETCH.

* Habop npasuni. ['enepupyert y3esa Habop npasui, 4ToObI IpecKa3bIBATh 3HAYCHUS ISl OTHOTO 110JIs1 HA3HAUCHHUSL.
JlonoTHUTEIHbHYIO HHPOPMALIUIO CMOTPUTE B pasjesie |“FeHepHpOBaHHe Habopa MpaBuJI U3 CJIENKa MOL[CJII/Il
fcBsi3bIBaHMS” Ha cTp. 275]
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naBa 4. Moaenu akpaHMpoBaHuA

OKpaHupoBaHue nosnen v sanucen

Bo Bpemst mpeaBapuTeIbHBIX CTAANNH aHAIN3a MOXHO HCIIOJIb30BATh HECKOJIBKO y3JI0B MOAEIMPOBAHHUS, YTOOBI
HAWTH MOJIS ¥ 3aMUCH, KOTOPBIE C HAMOOJIbINEH BEPOSITHOCTRIO OYAYT MPEACTABIISITL HHTEPEC IPU MOACIMPOBAHUN.
V3en Beibop nokaszarteseit MOXHO HCHOJIb30BATH U1 SKPAHUPOBAHUS NOJIEH U X PAHXUPOBAHUS 110 BAXXHOCTH, a
y3ei1 BrissBienue anomauif - JJIs1 IIOUCKa HEOOBIYHBIX 38,HI/IC€I71, KOTOPBIEC HE COOTBETCTBYIOT U3BCCTHBIM
CTPYKTypaM "HOpPMaJIbHbIX" JAHHBIX.

Viaen BI)I60pa BO3MOXHOCTEM N3yvacT BXOOHBIC IOJI1 HA BO3MOXXHOCTD YIAaJICHU I, OCHOBBIBASICh HAa
Haﬁope KpUTCPUCB (TaKI/IX KaK IIpOoUEHTHAas JOJI NPOMYIIEHHBIX 3Ha'~ICHI/II\/'I); 34TEM 3TOT y3€J1
PAHXUPYET BAXXHOCTHb OCTABIIUXCSA MOJIEN MO0 OTHOLIEHUIO K 3aJaHHOMY IIOJIFO HA3HAYCHU . HaanMep,
ccim y Ha6opa JAaHHBIX COTHU MOTCHIHUAJIBHBIX BXOAHBIX l'lO_J'IGf/i, KaKWe U3 HUX MOTEHIIMAJIbHO HanboJiee
IIOJIE3HBI ITIPU MOJACJIMPOBAHUUN UCXOJa JICYUCHUS HaIII/IeHTa?

{ IiEAH |
&

# V3e1 BBISIBJICHHS aHOMAJIMI OTIpeielIsieT HeOObIYHbIC HAOIIFOICHHS, HJTH BBIOPOCHI, KOTOPBIE HE
COOTBETCTBYIOT CTPYKTYpe “HOPMAaNbHBIX JaHHBIX. [IpH MOMOIIHM 3TOTO Y3714 MOXKHO HAXOIUTh
5 BBIOPOCHI 1aXke B TOM CJIy4ae, €CId OHM He IMOAXOAST HY O KaKue paHee U3BECTHbIE IaOJIOHBI HJIH BB
TOYHO HE YBEPEHbI, YTO UMEHHO UILIETE.

OO6paTuTe BHUMaHHE HA TO, YTO BhIsBIIeHNEe aHOMAMH HACHTU(DUITIPYET HEOOBIYHBIEC 3AIICH UJIN HAOJIFOIEHIS
yepe3 KJIACTEPHBIN aHAJIM3 Ha OCHOBE HAOOpa MoJiel, BLIOpaHHBIX B MO O30 THOCUTEILHO KAKOT0-JIM00 MOJIs
Ha3Ha4YeHHs (3aBUCUMOI BEJIMYNHBI) U HE3ABUCUMO OT TOTO, COOTBETCTBYIOT JIM 3TH IIOJISI CTPYKTYPE, KOTOPYIO BBI
XOTuTe npenackaszars. [1oaToMy BaM MOXeT OTpeOOBATHCS UCIOJIb30BaTh OOHAPY)XEHNE AaHOMAJIMH B KOMOHMHALIH
C BBIOOPOM TOKa3aTeJiell WK APYTUM CIIOCOOOM SKPAaHUPOBAHUS U PAHKUPOBaHUS noJeit. Hampumep, MoxHO
HCIIOJIL30BaTh HAOOP MOKa3aTelIeil IJIs1 onpeesieHNsT HanOoJiee BaXXHBIX IOJIeH, CBI3aHHBIX C KOHKPETHBIM IIOJIEM
HA3HAYCHHUS, a 3aTEM HCIOJIb30BATh OOHAPYKEHIE aHOMAJINI [IJI1 HAXOXICHHS 3alHCcell, KOTOpble Hanboee
HEOOBIYHBI 110 OTHOIICHUIO K 3TUM HOJISIM. (AJIbTEpHATHBHBIM ITOIXOI0M MOXET OBITh IOCTPOECHUE MOJIEIH AepeBa
pCLHCHI/Iﬁ C MOCJICAYIOIIUM U3YUYCHUEM BCEX HEMTPABUIIBHO KJ'Ia,CCI/I(bI/II_[I/IpOBaHHLIX JAHHBIX KaK MIOTCHIMAJIbHBIX
a"nomasmit. OgHAKO 3TOT criocobd OyaeT OoJiee TPYAHBIM AJIs1 PEIJIMKAIIUY I aBTOMATH3AIUY HA OOJIBIIIOM
macimitade).

Y3en Bbibopa BO3MOMHOCTEN

3aauy uccie10BaHUs JAaHHBIX MOT'YT BKJIFOUATh B C€0sI COTHU U IAXKE THICSYU MOJIEH, KOTOpPbIE HOTEHINATIbHO
MOXHO HCIIOJIb30BATh KaK BXOJHBIE. B pe3ysibTaTe OoJIbIas A0JIs BpEMEHU M YCHUIIMIA OyleT moTpavyeHa Ha
IIPOBEPKY, KaKe MMEHHO IIOJISl MJIM IIEpeMEHHbIE Oy Ty T BKJIFOYEHBI B MOJIEJIb. UTOOBI Cy3UTh BHIOOP, MOXHO
HCIIOJIb30BATh AJITOPUTM BBIOOPA BO3MOXKHOCTEH 7151 nACHTU(GMKAMN HanOoJIee BAXXHBIX B JAHHOM aHAJIN3E MOJICH.
Hamnpumep, eciii BbI IBITAETECh MIPEACKA3ATh UCXO/ JICUEHNS MALMEHTA HA OCHOBAHUHU OOJIBIIOrO YHCiIa (PaKTOPOB,
Kaxue paKTOphl C HAMOOJIBIIEH BEPOSATHOCTBIO OKAXYTCS BaXXHBIMH?

BI)I60p BO3MOXHOCTEH COCTOUT U3 TpeX 1Iaros:

* DkpaHupoBaHHe. Y 1aJIeT HEBAXHBIC UJIM MPOOJIEMHBIC BXOHbBIE TAHHBIE (3AMUCH) UITM HAOJIFOICHUS, 115
KOTOPBIX BO BXOJHBIX MMOJIAX NPOMYIIEHO CJIUIITKOM MHOTO 3Ha‘ICHI/II>II, NJIA )K€ UBMCHCHUEC KOTOPBIX UJIU CIIUIIKOM
BCJIMKO, NJIM CJIMIIKOM MaJIo, ‘1T06I)I 6I>ITI) IIOJIC3HBIM.

M Paﬂmnponaﬂne. COpTI/IpyeT OCTaBIIMECS BXOOHBIC MTOJIA M HA3HAYACT UX PAHI'M HA OCHOBAHUU BAKHOCTH.

° Bl)IﬁOp. OHpC,HCJ'IHeT MOJAMHOECTBO BO3MOXKHOCTEH IJIs1 UCIIOJIb30BAHUS B MMOCJIEI0BATEIbHBIX MO ACIIAX,
HanpuMep, COXpaHsdas TOJIbKO CaMbI€ BA’)XKHBIC BXOIHBIC ITOJIA U (I)I/IJ'IpryH WJIM UCKJIFOYas BCE OCTAJIBHBIC.
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B mamre Bpemsi, Korga MHOTHE OPTaHU3AINH HePETPYKEHBI CIUIIKOM OOJIBIIAM KOJIMYECTBOM JTAHHBIX, BBIUTPBIII OT
BBIOOPA BO3MOXKHOCTEH IS YIPOIIEHHS X YCKOPEHHS TPOIIecca MOSIMPOBAHUS MOXKET OBITh CyIIIECTBEHHBIM.
BricTpo dokycupysck Ha HanboJIee BAXHBIX MOJISX, BBl MOXETE COKPATUTH 00beM HEOOXOAMMBIX BBIYUCIICHUIT;
Ipolie 0OHaPYKUBAIOTCA HEOOJIbIINE, HO BaXKHbIE B3aUMOCBSI3H, KOTOPBIE B IPOTUBHOM CJIy4ae MOXHO
MPOMYCTUTh; U, B KOHEYHOM HUTOTr€, IOJyYUTh 00JIee MPOCTHIE U TOUHBIE MOJAEIIH, JONyCKarole 60Jiee IOHATHbIE
00bsicHeHust. COKPATUB KOJIMYECTBO HCIOJIb3YEMbBIX B MOJEJIM OJIEH, BbI MOXETe 00ECeYuTh BO3MOXHOCTh
COKpaIlleH!s] BpeMEHHU CKOPHHTA, a TaKXkKe 00beMa TaHHBIX, COONPAEMBIX MPH MOCIIEIYFOIINX HTEPAIHIX.

Ipumep. V TesedhOoHHON KOMIIAHUM €CTh XPAHUIIMIIE JAHHBIX, CO/IepKaliee HHHOPMAIHNIO 00 OTKIIMKAX HA
cnenuajibHble mpeaiioxkeHus oT 5000 KIIMeHTOB KOMIAHUHN. DTU JaHHBIE BKJIIOYAIOT B ce0s1 OOJIBIIIOE YUCIIO TOJIeH,
COJIEP)KAIIUX CBEJICHUS O BO3PACTE, 3aHATOCTH U IOXOE KJIMCHTOB, a TAK)KE CTATUCTUKY UX TeJIC(OHHBIX 3BOHKOB.
Tpl/l IOJIA HA3HAYCHU S MOKA3BIBAIOT, OTKJIMKHYJICA JIU KJIMEHT HA KAXJIO0C U3 TPEX npeﬂnomeﬂmﬁ. KOMHaHI/ISI X04eT
UCMOJIH30BaTh 3TH JaHHBIC JIJIs TIOMOIIH B MPEICKA3aHMUIX, KAKUe KJIIMCHTHI HanOOoJIee BEPOSITHO OTKIIMKHYTCS Ha
AHAJIOTMYHBIC TPEJIOKCHUS B OYAYIIEM.

TpedoBaunnsi. OHO MoJIe Ha3HAUYEHME (TI0JIe, I KOTOPOTOo 3a/1aHa pojib HasHaueHue) BMeCTe C HECKOJIbKAMHI
BXOJHBIMH ITOJISIMH, KOTOPBIE BBl XOTHTE YKPAHUPOBATH WITH PAHXUPOBATH OTHOCUTENILHO Ha3HauYeHHs. U y motst
HA3HAYCHUS, ¥ Y BXOIHBIX MTOJIEH MOXET OBITH ypOBeHb H3MepeHus: Ko uuecreenHuiti (AMCIOBOM NAATIA30H) WA
Kareropuaavnbiii.

MapameTpbl Mogeneit BbiIbopa BO3MOMHOCTEMN

HapaMeTpLI Ha BKJaake Mojejb BKJIFOYAIOT B cebs CTAaHAAPTHBIC ONIIUU MOJCIIN, d TAKKE MMapaMETPhI,
MO3BOJIAOIIIUC TOYHEEC HACTpAUBATh KPUTECPUU IJId SKpaAaHUPOBAHUA BXOJHBIX MoJIeH.

Nms MO/J1e/IH MoxHO CICHCPpUPOBATDb UM MOJCIIN ABTOMATUYCCKH HAa OCHOBE ITIOJISA HA3HAYCHU S UJIA ITOJIA ID (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJie He 3a11aHo) mbo 3a14aThb NMMOJIb30BATCJIBCKOEC UM

DKpaHUPOBAaHNE BXOIHBIX MMOJIEH

DKpaHUpOBaHME BKJIFOYAET B ce0sl yaaJieHne BXOIHbIX MOJIel 1M HAOJII0IeHNid, KOTOpbIe He JOOaBIIAIOT
KaKoii-1100 MoJie3HOM HHPOPMAIMK IO OTHOLICHUIO K B3aMMOCBSI3H MOJIeH - BXOJHBIX U Ha3Ha4YeHUs1. Oniuu
9KPaHUPOBAHUSI OCHOBBIBAIOTCSI HA ATpUOYTaX MOJIE, B CBSA3U C KOTOPHIMU BO3HUKAIOT BOMPOCHI 10 MOBOAY UX
MIPOTHO3UPYIOIIEH CITOCOOHOCTH OTHOCUTEIHHO BEIOPAHHOTO TIOJIs Ha3HAYCHUS. DKPAHUPOBAHHEIC TOJIS
WCKJIFOYAFOTCS M3 BBIYUCIICHAN, HCIIOJIB3YEMBIX [IJIs1 PAHKAPOBAHMSI BXOIHBIX MOJIEH, a TaKKe MX MOXXHO
OTGUIBTPOBATH WIIN YIAIATH U3 TAHHBIX, UCIIOJIB3YEMBIX JJIS1 MOACIIMPOBAHMS.

TToms moxHO OKPAaHUPOBATH HA OCHOBEC CIIEAYIOIIUX KPUTCPUECB!

* MaxkcHMAaJIbHBII POLEHT NPOMYINEHHBIX 3HAYEHHH. DKPaHUPYET MOJIS C Ype3MEPHBIM KOJIMUECTBOM IIPOITYIIEHHBIX
3HAYCHUH, KOTOPOE BBIpakaeTcs MPOICHTHO 0JIel OT MOJIHOTO 4nciIa 3amucei. [1oI1s ¢ 60IbIIoi MPOIeHTHOM
JIOJIel MPOTYIIEHHBIX 3HAYCHUH IPEIOCTABIISIOT MaJI0 HHGOPMAIUH [JIs IPeICKa3aHMUIA.

* MakcumMaJbHblii IPOLIEHT 3anuceil B 0JHOH KaTeropuu. DKpaHUPYET I0JIsl, y KOTOPBIX YPe3MEPHO MHOTO 3amuceit
(OTHOCHTENIbHO MX OOIIEro KOJIMYeCTBa) NomagaeT B OHY kaTeroputo. Hanmpumep, ecim y 95% nokynateseit B
0a3e JaHHBIX MAIIMHBI OJHOTO THIA, BKJIFOUEHNE 3TOW HHPOPMAINK HE TIOMOTAET OTJIMIATH OJHOTO IMTOKYMATEIs
OT APYroro. JKpaHUPYIOTCS BCe MOJI, MPEBLIIIAFOIIIE 3a/TAHHBII MAaKCHMYM [IJISI 9TOTO TOKa3aTessl. DTa OIS
MIPAMEHAMA TOJIBKO K KaTeTOPHAIbHBIM OJISIM.

* MakcuMaJIbHOE YACJI0 KATeropuii Kak MPOIeHT 3amuceii. DXPaHUPYET IMOJIS C Ype3MEPHO OOJIBIIIMM KOJINIECTBOM
KaTeropuii OTHOCUTEJILHO OOIIero KomiecTBa 3amuceil. Ecom Gospimast mponeHTHAS AOJISI KATETOPHI COOCPKUT
BCETO 110 OJTHOMY HAOJIFOJICHHTO, UCTIOIHb30BAHNE TAKOTO MOJISI MOXET ObITh OTpaHMYeHHBIM. Hampumep, ecii Bce
MOKYNATEIN HOCAT pa3Hble IS, 3Ta HHPOPMAIHS HE TOMOXET CMOJIEIMPOBATD MA0JIOHBI OBEICHHS. DTa
ONIMS MPUMEHUMA TOJIbKO K KATerOpPHAJIbHBIM MOJISM.

*  MuHuMAJIbHBIH KOG HIMEHT Bapuamui. DKPaHUPYET MOJIA, A1 KOTOPhIX KO3(h(GUIUEHT H3MEHIYMBOCTH HE
0oJIbIIIe 32TAHHOTO MUHIMYMa. DTOT IIOKa3aTellb PaBEH OTHOIICHUIO CPeHEKBAIPATHYHOTO OTKJIIOHCHUS
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3HAYCHHUI BXOQHOIO MOJIS K €r0 CpeAHEMY 3Ha4YeHMI0. Ecii 9T0 3HavYeHue OJIM3KO K HYJIIO, Y 3HAYCHUI
HepeMeHHOﬁ HET 60.]'1])]].[0171 N3MCHYUBOCTHU. 3Ta OIS HpI/IMeHI/IMa TOJIBKO K KOJIMYCCTBCHHBIM I10JISIM (‘{HCHOBOﬁ
JIAana3oH).

*  MuHHMAJIbHOE CTAHJAPTHOE OTKJIOHEHHE. DKPAHUPYET MOJIs, [1JI KOTOPBIX CPEAHEKBAAPATHYHBIC OTKJIOHCHHUS HE
6oJIbIIe 33 JAHHOTO MUHIMYMa. DTa OIIHUs IPUMEHINMA TOJIbKO K KOJIMYECTBEHHBIM IOJIIM (4HUCIIOBOMI
JIAAana3oH).

3anucu ¢ nponyleHHbIMA JAHHBIMH. 3aMUCH WM HAOJIOACHUS Y KOTOPBIX OTCYTCTBYIOT 3HAUSHHUS JIJISI TTOJIS
Ha3HAYEeHUsI WK JJI51 BCEX BXOJHBIX MOJIEH, aBTOMATUYECKH UCKJIFOUAIOTCS U3 BCEX BBIYUCIICHUH, HCIOJIb3YEMBbIX JJI51
PaHXHUPOBAHUS.

Onuuu BbiIOOpa BO3MOMHOCTEMN

Bxutagka Onmum mO3BOJISET 3a0aTh 3HAUCHHS HApaMETPOB 110 YMOJTIAHUIO JIJTSI BEIOOPA VI MCKJTFOUSHHS BXOTHBIX
MOJIeH B CJIETIKEe MOJIEJU. 3aTeM MO/JIE]Ib MOXHO J0OaBUTH B MMOTOK /IS BEIOOpA mogHabopa MoJieit, KOTOpbIe Oy Iy T
HCIIOJIB30BATHCA IPpU HaﬂbHeﬁIﬂCM IIOCTPOCHUU MOJCIIN. KpOMC TOTO, OTU 3HAYCHUSA MOXKHO NEPEONPEACTIUTD,
BBIOPAB IONMOJIHUTEJIbHBIE TTOJISI UJIM OTMEHUB BHIOOD TaKOBBIX B Opay3epe MoJeJIell oJie reHepUupOBAHUST MOIEIIH.
O/HAaKO 3HAYCHHS MAPAMETPOB MO YMOJTYAHUIO JICJIAI0T BO3MOXKHBIM MPUMEHEHHE CJICIKa MOIEIH Oe3
JTOTIOJTHUTEJILHBIX H3MEHEHUH, YTO MOXKET 0Ka3aThCsl OCOOCHHO TOJIC3HBIM LIS PAOOTHI CO CIIEHAPHUSIMU.

JlonoTHUTEIbHYIO HHPOPMALIUIO CMOTPHUTE B pa3jeiie |“Pe3ynLTaTLI MOJICJIM BEIOOpA BO3MOXKHOCTEH Ha CTP. 56I

JloCTYIHEI cIleTyFoIIre mapaMeTphL:

Bcee PaHKMPOBaHHbIC MOJIsl. BI)I6I/IpaeT IIOJIA Ha OCHOBE UX PAHXHUPOBAHUSA KAK 6dAIHCHbIX, HOTPAHUUHbIX WX
MAAOBANCHDBLX. J:[J'[ﬂ KaXXa0ro paHra MOXHO OTPEAAKTUPOBATL METKY, d TAKXKE 3HAYCHUSA OTCEUCHU S, [TIPU ITIOMOIIHU
KOTOPbIX 6y£[yT Ha3HA4YaTbHCA 3aICU JJId TOTO UJIM UHOI'O paHra.

MaxkcumaJjibHoe YicII0 1oJieil. BeiGupaeT 7 BepXHUX MoJjiedl Ha OCHOBE BaXKHOCTH.
BAXKHOCTH 00JIbLIIE YeM. BbIOupaeT Bce moJist ¢ BAXXHOCTHIO OOJIbINE YKA3aHHOT'O 3HAYCHHUS.
[MTosie HA3HAUEHUS BCETa COXPAHSIETCSI, HE3aBUCHMO OT BapHaHTa BbIOODA.

OHL[I/II/I PAHXUPOBAHUA BAXXHOCTU

Bce KaTeropuaJjibHbIC. Korna BCC BXO/JIHBIC IIOJIS U MOJIA HA3HAYCHUS KaTCTOPUAJIbHBIC, BA)KHOCTH MOXHO
PaHXUPOBATH HA OCHOBE J060ro u3 YETBIPEX noxkasaTeJei:

* Xn-kBaapat IInpcona. [TpoBepseT He3aBUCUMOCTD IT0JIeH (BXOIHBIX U HA3HAYEHUS) 6e3 0003HAUCHUS CHIIBI MJTH
HaIpaBJIeHUS JTF000M CyIIeCTBYIOIIEH B3aUMOCBSI3U.

* Xu-KBaJpaT OTHOLIEHHs MPABIONO00Us. AHAIOTUYHO XU-KBaApaT [IupcoHa, HO MpoBePsSIETCS TAKKE
HE3aBUCUMOCTb MECXY IMOJIAMU HA3HAYCHUSA U BXOIHBIMMU.

* V Kpamepa. [Toka3zaresb CBSI3M, OCHOBAHHBIY HA CTATUCTUKE XU-KBaapaT [lupcona. 3naueHus usmensirorcs ot 0
(met cBsi3m) 1m0 1 (aOGCOJTFOTHAS CBSI3D).

° .JIHMﬁIIa. [Tokazatenn CBsI3H, 0T06pa>1<a}omnl71 MPONOPUHUOHAJIBHOC COKPAIICHUC OIJ_II/I6KI/I, Koraa nepeMeHHas
UCIOJIB3YCTC OJIA MPEACKA3aHUA 3HAUYCHU A HA3HAYCHU . 3navenue 1 O3HA4Ya€T, YTO BXOAHOC I10JIE NACAJIbHO
IPpEACKA3bIBACT IIOJIC HA3HAYCHU A, 4 3HAYCHUC 0 -4rto BXOJIHOE 110JIE HE JACT HUKAKOM I/IH(I)OpMaI.lI/II/I O IIOJIE
Ha3HAaYCHU.

HeKOTOpLIe KaTeropuajbHble. Korma HEKOTOPBIC, HO HE BCC, IOJIA KATCTOPUAJILHBIC U ITOJIE HA3HAYCHUA TAKXKE

KaTeropuaJibHOC, BA)KHOCTb MOXXHO PAHXUPOBATH HA OCHOBE XU-KBaaApaT HI/IpCOHa MNJIXM OTHOLIICHU S
npasaonogobus. (V Kpamepa u 1siM0/1a HEAOCTYIHBI, €CJIH HE BCE BXOHBIE OISl KATErOpHAJIbHBIE).
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Kareropua/ibublie 1 KOJIHYeCTBEHHbIC N0JIs1. [Tpy paHXUPOBaHNYN KATETOPUAJIbHBIX BXOIHBIX NOJIEH IS
KOJIMYECTBEHHOT O MTOJIs1 Ha3HAYEHHS UJIM HA000POT (OIHU WJIM IPYrHe KaTeropruaibHbIe, HO HE OTHOBPEMEHHO),
UCIOJIb3yeTCs [-CTATUCTHKA.

O0a KoJIH4eCTBEHHDIE. HpI/I PpaHXXUPOBAHUU KOJIMYCCTBECHHBIX BXOIHBIX MoJIeH AJ1s KOJIMYEeCTBEHHBIX MOJIeH
Ha3HA4YCHUS UCNOJIb3YETCsl [-CTATUCTUKA HA OCHOBAHUHU KOPPEJIILUOHHOTO KOC-)(I)(bI/IIII/ICHTa.

Cnenku moaenen Bbibopa BO3MOMHOCTEN

Crrenku Moiesielt BRIOOpa BO3MOXKHOCTEH BBIBOISAT BaXXHOCTH KaK/IOTO BXOTHOTO TIOJIS IS BRIOPAHHOTO TOJIS
HA3HAYCHUS IO PAHXHPOBAHHIO, BRITOJIHEHHOMY Y3JIOM BEIOOpA BOZMOXKHOCTEN. [lepeuncisroTes Takxe U MOJIA,

9KpaHUPOBAHHBIE JO PAHXUPOBaHUS. JIOMOIHUTEILHYIO HHPOPMAIIMIO CMOTPHTE B pasjesie | V3en BoiOopa

(Y1)

Bo3MmoxkHOCTei” Ha cTp. 53|

I1pm 3anycke MOTOKa, COAEPIKAIIETO CJIETIOK MOJIEJIN BEIOOPA BO3MOXHOCTEH MO/IEI b IEUCTBYET Kak QUIIbTD,
COXPaHSIOMHUI TOJIEKO BEIOPAHHBIC BXOIHBIC ITOJIS, KAK 3TO 0003HAUCHO IPU TEKYIIIeM BBIOOPE Ha BKJIagke Moieb.
Hanpumep, MoxHO BBIOpaTh BCE MOJIS, PAHXXAPOBAHHBIC KaK BaXKHBIE (O/THA U3 OMIUI MO YMOYAHUIO), AT
BPYYHYIO BHIOpATh MMOAMHOXKECTBO ToJIelt Ha BKiIagke Mopeinb. [ToJie Ha3HAUeHHS TakKe COXPAHSIETCs, HE3aBHCHMO
OT BapuaHTa BbIOOpa. Bee ocTanbHbIE OIS NCKITFOYAFOTCSI.

OWIbTPOBaHWE OCHOBAHO TOJILKO HA MMEHH IOJIS; HAIPUMED, €CJIU BBIOPAHBI BXOIHBIC [TOJIS 603DACT U JOXO,
OyJzleT coxpaHeHo JIF00oe MoJie, y KOTOPOTo OJHO U3 9TUX UMEH. DTa MOJE/Ib He U3MEHSET PAaHXKUPOBAHUS TOJIeH Ha
OCHOBAHUM HOBBIX HAHHBIX; OHA IMTPOCTO q)HﬂpryeT I10JId 11O BbI6paHHI)IM UMEHaM. HO3TOMy HYXHO C
OCTOPOXHOCTBIO MIPUMEHSITh 3Ty MOJIEJTb K HOBBIM WJI U3MEHEHHBIM JTAHHBIM. [1pr COMHEHUSX PEKOMEHTyeTCS
MOBTOPHO CTCHEPUPOBATH MO,

PesynbTaTbl Mogenu Bbibopa BO3MOMHOCTEN

Ha Bxmagxe Momens cienka Moiesm BeiOop BO3MOXKXHOCTEH paHT W BaXXHOCTD JJIS1 BCEX BXOTHBIX MOJIEHt BBIBOISATCS
Ha BEpXHEH MaHeJH, ¥ 3TO MMO3BOJIIET BaM BBIOPATD MOJIS 711 QHIIbTPOBAHHUS, MICHIOJIB3YSI HEPEKITFOYATEIIN B JIEBOM
crozbue. [Tpu 3amycke mOTOKa COXpaHSIIOTCS TOJIBKO BEIOpAaHHBIE MOJIS; OCTAJIbHBIE OJISI OTOPACHIBAIOTCS.
BapuanTs! BeIOOpa MO YMOJYAHUIO OCHOBAHBI HA OMIUSIX, 3aTaHHBIX JIJIS y3JIa MOCTPOCHUS MOJEJIH, HO BbI MOXETE
BBIOPATH JONOJHUTEIbHBIE MOJISl MJIM OTMEHUTD UX BHIOOD HY)XHBIM BaM 00pa3oM.

Ha nykHelt naHesM nepeunciIsitoTes BXOIHBIE M0JIs, HCKJIFOUSHHBIE U3 PAHXKHUPOBAHMS U3-3a IPOLEHTHOM 10J11
3HAYCHUI OTCYTCTBYSI MUIM IO IPYTOMY KPUTEPHIO, 33JaHHOMY Ha y3Jie MoesmpoBanus. Kax u mis
PaHXMPOBAHHBIX IIOJIEH, BBl MOXETE BHIOPATh BKJIFOUCHAE MJI OTOPACBIBAHUS TUX MOJIEH, MCIOJIb3YsI
TIEPEKITIOYATEIH B JIEBOM CTOJIONE. JIONOTHITEBHYIO HHDOPMAIHIO CMOTPHTE B paszele [TlapaMeTphbl Moiesei
BBIGOPa Bo3MOXKHOCTel” Ha cTp. 54|

* YT0o06bI OTCOPTUPOBATH CHKMCOK IO CTOJIOIY PAHra, UMEHHU MOJIsl, BAXXHOCTHU WJIK HHOMY JPYTOMY U3 BBIBOAMMBIX
CTOJIOIOB, IIEJKHUTE 110 €ro 3aroJIoBKY. MM ucnosib3yiiTe NaHe b HHCTPYMEHTOB, BBIOCPUTE HYKHBIH 2JIEMEHT
u3 cniucka COPTHUPOBATH 110 U C HOMOIIBIO KHOMOK CO CTPEJIKAME BBEPX-BHU3 U3MEHUTE HAPABIICHUE
COPTUPOBKHU.

* TIpu mOMOIIM MAHEIM HHCTPYMEHTOB MOXHO BKJIFOUUTH UJIH BBIKJIFOUYMTH BCE HOJIST K OTKPBITH JIUATIOTOBOE OKHO
BKJTFOUU TS MOJIS, T/Ie MOXHO OTOOPATH MOJIS 110 PAHTY WJIM BAXHOCTHU. Pacimputh BEIOOP MOXKHO, yAepKUBAsI
krasumy Shift v Ctrl mpy mesTike mo moJjisiM, a ¢ HOMOIIBIO KJIABHUIIH TAOYJIIIUNA MOXXHO BKJIFOYATh U
BBIKJTIOUATH IPYIITY BHIOPAHHBIX MOJIEH. J{ONOHATEIbHYIO HEGOPMALIMIO CMOTPHTE B paszejie [ Beibop moeii mo

* B nosicHeHuu noj1 TabMIel BBIBOISITCS 3HAYEHHU S TIOPOTOB VISl PAHXKUPOBAHKSI BXOHBIX MOJIEH KAK BAXKHBIX,
MOTPAHUYHBIX MJIM MAJIOBAXKHBIX. DTH 3HAYCHHUS 33/IAF0TCS B PEXKUME MOJICIMPOBAHUS. [[OMOHUTEIBHYIO
uHGOPMALIIIO CMOTPHUTE B paszesie [ ‘Onmun BeI6opa BO3MOKHOCTel” Ha cTp. 55

Bbi6bop noneit No BaxHOCTH

ITpu ckopuHTe TaHHBIX C HCIOJIB30BAHUEM CJIETIKA MOJIe M BeIOOp BO3MOXKHOCTEN OYIyT COXpaHEHbI BCe MOJIS,
BBIOpPAHHBIE U3 CIIUCKA PAHXUPOBAHHBIX MJIM SKPAHUPOBAHHBIX MOJIEH, OTMEUEHHBIX MEPEKIFOYATEIIIMHI B JIEBOM
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croJibne. OctabHble oIS OyAyT oTOpoIeHbl. YTOOBI U3MEHUTH BEIOOD, MOYKHO UCIOJIb30BATh NaHE b
HUHCTPYMEHTOB VI JOCTYIIa K JUAaJIOTOBOMY MOJIFO HpOBepI/ITb 0JId, rA€ MOXHO BI)I6paTI) IIOJIA IO paHry Ui
Ba)XHOCTHU.

Bce mapkupoBannbIe moJist. BeIOupaet Bee moJisi, OTMEUEHHbBIE KaK BaXKHbIE, TOTPAHUYHBIC UJTH HE BasKHBIE.

MaxkcumaJjibHoe 4iciio noJjei. [To3BoJisieT BLIOpATh 7 ePBBIX MOJIEH HA OCHOBAHUM BaXXHOCTH.

BAJKHOCTb 00JIbIIIE YeM. BLI6I/IpaCT BCE IOJIS C BAXKHOCTBIO 0OJIBIIIE YKa3zaHHOr' o mopora.

FeHepupoBaHue dpunbTpa U3 Moaenu BbiIbopa BO3SMOKHOCTEMN

Ha ocHoBaHNM pe3ysIbTaTOB MOJAEIN BbIOOp BOZMOXKHOCTEN BBl MOKETE UCTIOJIH30BAThH AUAJIOrOBOE OKHO
[enepupoBath GUILTP U3 BO3MOXKHOCTH, YTOOBI CTEHEPUPOBATH OJIMH UJIM HECKOJIBKO y3J10B PUIIbTP, KOTOPbIE
BKJIFOYAIOT MJIM UCKJIFOUAIOT IIOJMHOXECTBA MOJIEH HA OCHOBAHUM BA)XHOCTH OTHOCUTEIBHO 3aJAHHOTO HOJIS
HazHa4yeHHs. XOTsI caM CJIETIOK MOJIEJI MOXHO HCIIOJIb30BaTh KaK (GUIIbTP, JaHHAS ONIMs oOecreunBaeT THOKOCTh B
9KCIIEPIMEHTUPOBAHUHY C PA3JIMYHBIMU ITOIMHOXKECTBAMI MOJIeH 0€3 KONMMPOBaHUS NI N3MeHeHust Mojesm. [Tose
Ha3HAYEHHS BCET/Ia COXpaHseTcsl (UIbTPOM HE3aBUCUMO OT BBIOOPA €TO BKJIFOUECHUS NJIH NCKITFOYCHHUS.

Bx/110unTh/MCKMI0NTH. BB MOXeTe BRIOpaTh BKJIFOUEHHE MM MCKIJIFOUSHHUE MTOJIeH, HAIPUMED, BKIIFOYUTH IEPBBIE B
crnucke 10 mosie UM UCKJTFOUUTD BCE MOJISI, OTMEUEHHBIE KaK HE BaXKHBIE.

BBIﬁpaHHl)Ie noJis. BkjroyaeT MiIm UCKJIFOYAEeT BCe 10JId, BbI6paHHI)Ie B HACTOALICC BPEMS B Ta6J'II/IIIe.
Bce oTmeuenHble moJis. BbI6I/IpaCT BCC OJIA, IOMCUYCHHBIC KaK BAXXHBIC, IOT'PAHUYHBIC UJIM HE BAXKHBIC.
MakcumaJjibHoe 4icj10 nojei. [To3posser BLI6paTL IICPBLIC 1 MOJIEH B CIIUCKE HA OCHOBAHUM BAKHOCTH.

BaJKHOCTh 00.IbIIe YeM. BeiOnpaeT Bce moJts ¢ BaXXHOCTBIO, OOJIbIIEH 3aJaHHOTO TOpora.

Y3en BbifiBNIeHUA aHOManumn

Mopenu BbISIBJIEHUSI aHOMAJIUH CITyKaT /151 OOHapyKEeHUsI BLIOPOCOB, HEOOBIYHBIX HAOJIIO/IEHN B TaHHBIX. B
OTJIMYMHU OT JPYTUX METOIOB MOJECIMPOBAHMS, 3AMUCHIBAIOIINX IPAaBUJIa KACATEILHO HEOOBIYHBIX HAOIIOIEHUH,
MO/ICJIM BISIBJICHUSI aHOMAJINH 3aMUCHIBAIOT MHQOPMAIIHIO O YepTaX HOPMAaJIbHOTO MOBEICHUS. DTO IaeT
BO3MOYKHOCTBh HAXOJHUTh JTaKe TaKue BEIOPOCHI, KOTOPBIC HE OTBEUYAIOT U3BECTHBIM CXEMaM, B 3TO OCOOCHHO
IIOJIE3HO B TAKHUX 00JIACTSX, KaK BBISBJICHHAEC MOIICHHNIECTBA, e IOCTOSHHO HOSBJIISTIOTCS HOBBIE CXEMBI.
BrrsBIIcHHNE aHOMAJHH - HEKOHTPOJIMPYEMBII METO/, TO €CTh IJIs Hero He TpedyeTcss Habop oOydyaromux JaHHBIX C
M3BECTHBIMHU CIIyYasiM{ MOIIIEHHIYECTBA B KAYECTBE OTIPABHON TOYKH.

B oTyimunu OT TpaAMIIMOHHBIX METOJIOB MOUCKA BEIOPOCOB, T/Ie OOBIYHO OTCJICKUBAETCS BCETO JIUIIL OJHA WJIH JIBE
MepeMEHHBIX B OJTHOM IPOCMOTPE, METO/I BBISIBJICHUSI aHOMAJINil CIOCOOEH UCCIeOBATEH OOJIBIIIOE YUCIIO TOJIEH,
BBISIBJISISL KJIACTEPBI UJIM paBHONPABHBIE I'PYIILI, B KOTOPBIE NONAAAI0T CXOAHbBIE 3aAMUCH. 3aT€M, YTOOBI BHISIBUTD
BO3MOKHBIC AaHOMAJIAH, KAK/IYIO 3aICh CPABHUBAIOT C APYTUMH 3aIUCSIMH TO¥ ke paBHONPABHOU rpymnmbl. Uem
JTaJIbIIle OTCTOUT HAOIIFOIeHNe OT HOPMAJIBHOTO IEHTPa, TEM BEpOsITHEE, YTO 3TO HeoOBIUHBIN cirydyait. Hampumep,
aJITOPUTM MOJXET PA3JIOKUATH 3aIKCH IO TPEM KJIacTepaM U 3aTeM MMOMETHUTH (hJIarOM Te 3aIHCH, KOTOPhIE
0Ka3aJIICh JaJIeKW OT IEHTPOB KJIACTEPOB.

Kaxmoit 3anmcu nmpucBanBaeTCs MHACKC AHOMAJILHOCTH, PABHBIN OTHOIIIEHUIO MOKA3aTeNsl OTKJIOHEHHS OT TPYIIIBI K
cpeHeMy 3THX [Toka3aTeJelt 1o JaHHOMY KjacTepy. UeM 0oJbIle 3TOT UHAEKC, TeM OO0JIbIIIe OTKJIOHEHHE IO
cpaBHEHUIO co cpeHUM. [Ipr OOBIYHBIX 0OCTOSTENLCTBAX HAOIIOACHUSI C UHAEKCOM aHOMAJILbHOCTH MeHbIle 1 1a u
BILIOTH J10 1,5 He cile/lyeT CUuTaTh aHOMAJIUSIMU, IOCKOJIbKY UX OTKJIOHEHHE OJIM3KO K CpeAHEMY UJIU JIMILb
HEeMHOTruM OoJibliie cpegHero. OqHako HaOJIFOACHHUSI, Y KOTOPBIX 9TOT MHJEKC MPEBLIIAET 2, MOXHO CYUTATh
OCHOBATEJIbHBIMU KaHAUJATAMHU B aHOMAJIIH, IIOCKOJIBKY X OTKJIOHEHHE KaK MIHIMYM BIBOE IPEBBIIIACT CPEIHEE.
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BrisBiienne anomanmit - 3TO HCCJIeI0BATEILCKII METOMI, HpeIIHa?:Ha‘IeHHbIﬁ JJIs 6BICTp0FO BBISIBJICHUS] HEOOBIYHBIX
Ha6J'[I-OZ[CHI/II71 nJm 33.HHCCI>II, KOTOPBIC CTAHOBATCA KaHAUAATAMU IJIA HaJbHEHINero aHaanu3a. BeISBISAIOTCS JIUIH
nHoago3purtelbHble HA AHOMAJIUU CJIyvaun, U TPUCTAJIbHOC UCCIIEAOBAHUEC MOXET TaKOIr o poJa cnyqaﬁ NOATBEPAUTH
WJIX HE TIOATBCPAUTD. )Zlame €CJIM 3aIliCh OKa3aJiaChb HOHYCTHMOﬁ, BbI BCC XK€ MOXCTC 3a0KPAHUPOBATL €€ OT
OCTAJIbHBIX JAHHBIX ITPU NOCTPOCHUN MoOJeJIeH. KpOMC TOTO, €CJIK aJITOPUTM HCOJHOKPATHO BbIAACT JIOKHBIC
aHOMaJIM1, 9TO MOXKET YKa3bIBaTb Ha OH_II/I6Ky njm apTC(baI(T B IIpongecce c6opa JAaHHBIX.

OO0patuTe BHUMAHNE HA TO, YTO BBISBJICHUE AHOMAJIM OOHAPYXUBAET HEOOBIYHbIE 3AITICH NN HAOJIIOICHUI
MIOCPEACTBOM KJIACTEPHOTO aHAJIN3a, OCHOBAHHOTO Ha HA0OPE MOJICH, BBIOPAHHBIX B MOIEJIM O€30THOCUTEIILHO K
KaKOMY-JII0O KOHKPETHOMY IIOJIIO Ha3HAYEHHS (3aBUCHMOMY MOJII0) MIIH HPOBEPKHU, KAKOE OTHOIIECHNE UMEIOT 3TH
HOJIS1 K TIOIO3PUTEbHBIM CTPYKTYpPaM, KOTOPBIE Bbl ILITAETECH NIpeAcKka3aTh. 110 3TOi mpuunHe eCTh CMBICI
UCIIOJIb30BATh BBISIBJICHHE AHOMAJIAI COBMECTHO ¢ OTOOPOM MOKa3aTesiel NI MHOW TeXHOJIOTHel SKpaHUPOBAHUS
UJIM paHXUpoBaHus nojeit. Hampumep, npu noMory otéopa nokasartesaeit MOXHO ONpeleuTh Haubojiee BaXKHbIe
IOJIs1 IO OTHOILIEHUIO K 33JaHHOMY NTOJIFO HA3HAYEHUSs, 4 3aT€M UCNOJIb30BATh BBISIBJICHUE AaHOMAJIUN, YTOOBI HAUTH
110J1s1, HanboJiee HEOOBIYHBIE 110 ITUM MOJISIM. ([pyroii moaXo[ - MOCTPOUTH MOJIEJIb IEPEBA PELICHUH U 3aTeM
U3yYNThH OINOOYHO KJlacCH(PUIIMPOBaHHBIE 3AKMCH KaK NOTEHIMabHbIe anoMamu. Ho Takoi MeTox OyneT TpyaHo
BOCIIPOM3BECTH WJIM aBTOMATU3UPOBATH B OOJIBIINX MacCIITa0aX.)

IIpumep. [1pu npoBepke rpaHTOB HA Pa3BUTHUE CEJILCKOTO XO3SHCTBAa HA BO3MOJXKHBIE CIIy4ad MOILICHHUYECTBA
06Hapy>I<eHMe AHOMAJIMM IOMOTa€eT BBISIBUTH OTKJIOHEHUS OT HOPMBI, BBIJCJIASA aHOMAJIBHBIC 3aITUCH, Tpe6yI-OH_[I/IC
JanpHelero ucciaenoanus. OcoOeHHBIN HHTEPEC MPEACTABIISIOT 3aBKH HAa I'PAHTBI, B KOTOPBIX 3aMpallluBaeTCs
Hecopa3MepHO 00JibIIast (MM CIMIIKOM MaJleHbKasl) CyMMa Jiist pepMBbl yKa3aHHOTO THIA U pa3Mepa.

TpeboBannsi. OHO UJIM HECKOJILKO BXOJAHBIX noJieil. OOpaTuTe BHUMAHKE HA TO, YTO B KA4€CTBE BXOJIHBIX HOJIeH
MOTYT UCIOJIB30BATECS TOJBKO MOJIS, JJIs1 KOTOPHIX 3a/1aHa poJib BX0/IHOe IpH ITOMOIIH y3JIa UCTOYHHUKA WJTA THIIA.
IMons HazHaveHus (3agana posis Haznavyenue momm Q6e) HTHOPUPYIOTCS.

JocrounctBa. OT™Meuast HaOIFOAEHNS, KOTOPBIE He COOTBETCTBYFOT H3BECTHOMY HaOOPY IMPaBIIIL, B
HIPOTHUBOIOJIOKHOCTE TeM, KOTOPBIE COOTBETCTBYIOT 3TOMY HaOOPY, MOJIEJIH BBISIBJICHUS] AHOMAJIMK MOTYT
UACHTU(HUIMPOBATH HEOOBIYHBIE HAOIFOACHNS, JaXKe €CJIM UX HEOOBIMHOCTD HE YKJIAbIBAETCS B PAHEE BHISIBJICHHbIE
3aKOHOMEpHOCTHU. [1pu UCnoIb30BaHUU B COYETAHUM C BLIOOPOM (DYHKIMI BBISIBJICHHE aHOMAJIUii IO3BOJISIET
MPOBEPATH OOJIbIINE OOBEMBI JAHHBIX JJIS CDABHUTEILHO OBICTPOro OOHAPYKEHUS 3alUCel, PeACTaBIISIOIINX
HauOOJIbIINI HHTEpEC.

Onuun moaenen BbiABNEeHUA aHOMaNun

Nms Mmoaemn MoXHO CTeHEPUPOBATH UM MOJEJI aBTOMATHYECKH HAa OCHOBE TOJIs1 Ha3HaueHus vy noJist ID (6o
THIA MOJEJH B CIIyYae, eCJIM HUKaKOe U3 ITUX MOJIeH He 3a/1aH0) MO0 3aJaTh O0JIb30BATEIECKOE UM,

Onpenenmb 3HAYeHHe OTCeYeHHs /IJIsi AHOMAJIMM HA OCHOBe. 3a/1aeT METOM, I/ICHOJ'II:?)yCMLIﬁ JJIL onpeaciCHus
3HA4YCHUS OTCCUYCHU S, IPU KOTOPOM CJICAYET OTMEYATh dHOMAJINU. ﬂOCTyHHBI CJICAYIOIINE MapaMETPhI:

*  MuHHMAJIBHBIH YPOBEHb HHAEKCA AHOMAJIBHOCTH. 3aJaeT MUHIMAJIbHOE IIOPOTOBOE 3HAUCHHE TSI OTMETKH
aHoMasmil. BynyT oTMeueHsl 3anucy, OTBEYarole 3TOMY OPOTY UJIM MPEBBIIIAIOIIUE €TO.

* TIlpouent HanboJ/iee aHOMAJIBLHBIX 3anuceil B JAHHBIX 00y4eHnsl. ABTOMATHIECKH YCTaHABJIMBACT TOPOT HA YPOBHE,
IIPH KOTOPOM OTMEYAeTCs 3aTaHHBIA IPOIEHT 3anuceil B 00yJaromux JaHHBIX. [10JTydeHHbIi B pe3yabTaTe mopor
OTCEYEHHS BKJIFOUAeTCS B MOJIeJIb B KauecTBe mapameTpa. OOpaTtute BHUIMAaHUE HA TO, YTO 3TA ONIHUS ONpEIeIseT,
KaK 3aJIaeTCsl IOPOTOBOE 3HAUCHNUE, A He (PaKTUUECKHI IPOICHT 3alnceld, OTMeYaeMbIX IPH CKOPHHTE.
DakTHYECKHE PE3YJIbTAThl CKOPUHTA MOTYT OBITh PA3JIMYHBIMH B 3aBUCHMOCTH OT TaHHBIX.

* UYucso HanGojiee aHOMAJIBHBIX 3aMHcell B TaHHBIX 00y4YeHHsl. ABTOMAaTHYECKH YCTaHABIIMBAET IIOPOT Ha YPOBHE,
IIPH KOTOPOM OTMEYAETCs 3aTaHHOE YHCIIO 3amucell B 00y4yaromux JaHHBIX. [10JIy4YeHHBIH B pe3yIbTaTe MOpor
BKJIFOYAETCSI B MOJIEJIb B KauecTBe mapaMmeTpa. OOpaTuTe BHUMAHUE HA TO, YTO 3TA OIIIHUS ONMPENEIIeT, KaK
3aJ1aeTCsl MOPOTOBOE 3HAUCHHUE, A He KOHKPETHOE YUCIIO 3aNucelf, OTMeYaeMBbIX TP CKOpHuHTa. PaKkTHYeCKue
Pe3yIbTaThl CKOPUHTA MOTYT OBITh PA3JIMYHBIMU B 3aBUCUMOCTHU OT JAHHBIX.

Hpumeanue: Hezasucumo ot TOr' 0, KaK OIIp€AC/IACTCs 3HAYCHUE OTCCUCHU I, OHO HE BJIMACT HA UCXOOAHOC 3HAYCHHUC
HHACKCA aHOMAJIbHOCTH, BBIBOAUMOC IJIA KaXXJI01 3aIuCH. Omno IIPOCTO 3a0a€T MOPOTI, IPU KOTOPOM 3alluCu
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OTMEYAIOTCs KaK aHOMaJIbHbIE IIPH OLIEHKEe MJIM CKOpUHTe MoJesi. Ecim B maybHeifineM Bbl 3aXOTHTE IPOBEPUTH
OoJIblee UM MEHbIIee KOJIMYEeCTBO 3AIUCei, BOCIOJIL3YHTECh y3JI0M BRIOpaTh aJis onpenesnieHus nongHadbopa
3anuceil mo 3HavYeHuro uHaekca anomansroctTu ($0-AnomalyIndex > X).

YucJio noJieit anoMa il K oT4eTy. 3aaaeT YHCJIO BBIBOJAMMBIX B OTUETE MOJICH Kak YKa3aHue, NoYeMy KOHKPETHas
3alich OTMEYCHA Kak aHOMaJIbHas. B oTueTe BBIBOJATCA CaMbI€ aHOMAJIbHBIC ITIOJISA, TO €CTh JEMOHCTPUPYIOIIIUE
HanOoJIbIIee OTKJIOHEHHE OT HOPMAJIbHOT'O 3HAYCHU S ITOJIA OJIA KJIACTEPa, KOTOPOMY HAa3HAUYCHA 3alliCh.

JlononHuTenbHbIe ONUUN BbIAABIEHUA aHOManumn

UtoO0bl 32aTh ONIUY JJ151 MPOMYIIEHHBIX 3HAYSHUH U IPYTUe apaMeTPbl, BKJIFOUATE PeXUM Jl0N0oJHATEILHO HA
BKJIagike J{ONMOJIHUTEIIBHO.

ITonpasounbli ko3dduuuent. 3HaueHNe, UCNOJIb3yeMoe 1151 0aJTaHCHPOBAHUS OTHOCUTEILHOI'O Beca, IPUCBOCHHOTO
HENPEPBIBHBIM (YMCIIOBOI TUana30H) U KATErOprajIbHBIM MOJISIM ITPH BBIYUCIICHUN PACCTOSHUS. YeM BBhIIIe 3TO
3HAYEHHE, TeM CHJIbHEE BJIMSHIE HENPEPHIBHBIX MOJIEH. DTO 3HAUEHHE TOJDKHO ObITh HEHYJIEBBIM.

ABTOMATHYECKH BBIYHC/ISTH YHCJIO PABHONPABHBIX rpymin. OOHApYXeHnEe AaHOMAJIMI MOXKET UCIOJIb30BATHCS IJIsI
OBICTPOro aHaIM3a GOJIBIIOrO KOJIMYECTBA BOBMOXKHBIX PEIIeHHUT O BEIOOPY ONTUMAJILHOTO YUCIIA PABHOINPABHBIX
TPYII IS 0OYYAFOIINX JAHHBIX. [[nana3oH penieHnit MOKHO PACIIMPUTh WM CY3UTh, 3a1aB MUHIMAJILHOE 1
MaKCHMAaJIbHOE YUCJIO PABHONMPABHBIX rpymil. [1pu OOJIBIIMX 3HAYCHUSIX CHCTEMAa CMOXKET UCCIICI0BAThL OoJIee
UIMPOKUH MHANIA30H BO3MOXKHBIX PEIICHHIA, OTHAKO 32 3TO NMPUACTCS PaCIJIAYABATHCS BO3pACTAaHHEM BPEMEHHU
006paboTKH.

33LlaTl> YHCJ/I0 PABHOIIPABHBIX I'PYIIIL. Ecmm BEI 3HACTC, CKOJIbKO KJIACTEPOB HYXXHO BKJIFOUYUTH B MOJICJIb, BbI6CpI/ITC
OTY OIIOUIO U BBCAUTC YHMCJIO PABHONIPABHBIX I'PYIIII. BbI60p 3TOU ONIUM OOBIYHO MIPUBOOUT K IMOBBIIICHUIO
OpOU3BOAUTEIILHOCTH.

YpoBenb 1 Ko3QpuiMenT myma. DTH MapaMeTPbl ONPEAEIISIOT, Kak 00padaThIBAIOTCS BHIOPOCH BO BpeMst
JIByX3TanHoi kjacrepusanuu. Ha nepBoii cranuu nepeBo CBONCTB KJIACTEPOB UCIOJIb3YETCS ISl CKATUSI TAHHBIX C
OUYEeHb OOJIBIIIMM KOJIMYECTBOM OTAEJIBHBIX 3aMHCel 10 MPHEeMJIEMOr0 YHCia KJIacTepoB. DTO IEPEBO CTPOUTCS HA
OCHOBE MEP CXOJCTBA, U KOI'JA Ha y3JIe AepeBa CKAIJIMBAETCS CIUIIKOM MHOTI'O 3allUCEH, OH PACLICILIAETCS Ha
JouepHue y3iel. Ha BTopoM 3Tamne Ha TepMUHAIBHBIX y3J1aX AepeBa CBOUCTB KJIacTepa HAaUMHAETCS HepapXUYecKast
kyactepusanys. O6paboTka IIyMOB BKJIFOUEHA HA IEPBOM IPOXO/IE MO JaHHBIM U BBIKIIFOYEHA HA BTOPOM MPOXOJE.
HabroneHns B KJ1acTepe IIyMOB ITOCJIE IEPBOTO MPOX0/1a MO JAHHBIM Ha3HAYAFOTCS OOBIYHBIM KJIACTEPaM BO
BTOPOM IIPOXOJE.

* Vposenb myma. Yxaxute 3Ha4eHue oT 0 go 0,5. DToT napaMeTp NpUMEHUM, TOJIBKO €CJIU AEPEBO CBOICTB
KJIACTEPOB 3aIl0JIHsIETCs Ha (pa3e pocTa, TO eCTh OHO He MOXET OO0JIbIle IPUHUMATh HAOJIFOICHNS B
TEPMUHAJILHBIH y3€JI 1 HIKaKOi TEPMUHAJIBHBIN y3€JI He MOXET OBITh pacIleIlIeH.

Ecnm nepeBo CBOMCTB KJIACTEPOB 3AMOJIHEHO U JIJIsl YPOBHS 1IyMa 3a/1aHo 3HaueHue 0, mopor OyaeT yBeJIMYeH u
JilepeBo OyAeT MepecTpOeHO Mo BceM HaboneHusIM. [Tocie okoH4aTeIbHOro pa3OueHus Ha KJjIacTephl, 3HAUCHUS,
KOTOpPBIE HE MOTYT OBITh IPUIIUCAHBI K KJIACTEpaM, ToMeuaroTcsl kKak BelOpockl. Kitactepy BeIOpocoB gaeTcs
naeHTH(GUKannOHHEI HoMep —1. Kitactep BRIOPOCOB He BKJIFOUCH B YHCIIO KJIACTEPOB, TO €CTh €CIIN 3a0aTh N
KJIacTepoB 1 00pabOTKy IIyMa, alTOPUTM BBIIACT 7 U OJUH KJacTep mryma. Ha mpakTuke yBeJImueHHE 3TOTO
3HAYCHHS JAET aJITOPUTMY OOJIbIIIe CBOOOIBI, YTOOBI IIOMECTUTh HEOOBITHBIE 3AIHCH B JIEPEBO, a HE IPICBANBATh
HX OTICILHOMY KJIaCTepy BHIOPOCOB.

Ecnu 1epeBo CBOMCTB KJIACTEPOB 3aMOJIHIETCS ¥ YPOBeHb ImyMa 6ostblie 0, 3T0 IepeBo OyAeT NepecTpOeHO Mocie
HNOMEIIEHNsI JAHHBIX U3 Pa3PeKeHHBIX TEPMHUHAILHBIX 9JIEMEHTOB B HX COOCTBEHHBIN TEPMHUHAJIBLHBII 3JIEMEHT
mryma. TepMUHAJIBHBIN 9JIEMEHT CUMTASTCSl Pa3PEeKEHHBIM, €CJIM OTHOILIECHNE YHCIIa HAOIIOCHUH B TAKOM
9JIEMEHTE K YMCITy HaOJII0JeHUH B caMOM OO0JIBIIIOM 3JIEMEHTE MeHbIe YpOBHs Iryma. [Tocie Toro, kak nepeBo
IIOCTPOEHO, BEIOPOCHI OYyT MOMEIIEHBI B iepeBo cBoiicTB kiactepoB (CK), eciu 310 Bo3MoxHO. B npoTuBHOM
CJIy4ae BBIOPOCHI OTOpAChIBAIOTCS JJIS1 BTOPOH (ha3bl KJIaCTepU3aINH.

* Koaddumuent myma. Onpe/esisier 4acTh MaMsITH, BbIICJICHHOM 1151 KOMIOHEHTA, KOTOPBIN TOJKEH
HCIOJIB30BaThCS T Oydpepuzanuu myma. Bozmosxxublie 3Hauenus: ot 0 no 0,5. Ecym BKJIFOYeHNE TaHHOTO
HaOJIIOIeHUs] B TEPMUHAJIbHBIN 3JIEMEHT JIepeBa IACT MJIOTHOCTb, MEHBIIYIO IIOPOrOBOI'O 3HAUCHU S,
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TePMUHAJILHBIN 2JIEMEHT HE paciierisieTcs. Ecim mIOTHOCTH MPEeBHIIIaeT HOPOT, TEPMUAHAJILHBIN 2JIeMeHT Oy et
paclIeruieH, U B IepeBe CBOMCTB KJIACTEPOB MOSIBUTCS HOBBIM MaJleHbKHH kJIacTep. Ha mpaxTuke yBeinueHne
3TOr0 INapaMeTpa MOXeT 3aCTaBUTh AJITOPUTM ObICTpee CTPEMHUTHCS K OoJiee IPOCTOMY AEPEBY.

3anoHUTH nponyuieHHbIe 3HAYCHHUSA. Z[J'IH HECIPEPBIBHBIX noJjiei 3aMeHsieT MMPONYHICHHBIC 3HAYCHU A HA CPECAHUC I
I1OJIA. Z[J'IH KaTeropuaJibHbIX noJien IMpONYIIECHHBIC KATCTOpUU O6LCHI/IH$IIOTC$I 1 paCCMATPUBAIOTCA KaK JOIIyCTUMAsA
KaTeropus. Ecmu otximrounTh 9Ty OIIIHIO, JIFOOBIE 3aIUCH C IpOoNyIEHHBIMHA 3HAYCHUAMU 6y,£[yT HUCKJIFOYCHBI U3
aHaJm3a.

Cnenku mogenen BbiABJIEHUA aHOManun

Crenku MojieJieil BBISIBJIEHUSI aHOMAJIMI COAEPKAT BCKO MHPOPMAIINIO, 3aXBAYEHHYIO MO/IEJIBIO BBISIBJICHUS
AHOMAJIMH, a Takxke HHPOPMAIUIO0 00 00YUYAIONIMX JAHHBIX U IIPOIECCE OLEHKH.

ITpu BeINOJIHEHUM TOTOKA, COAEPIKALIETO CICMOK MOJIEJIU BISIBJIEHUSI AaHOMAJIUH, K TOTOKY JOOABJISIOTCSI HOBbIE
1I0JIs1 B COOTBETCTBUHU C ONLUSIMU, BELIOpaHHBIMYU HA BKJIajke [lapamMeTphl B ciienke MoJiesu. JJonoIHUTEeIbHYIO
HH(DOPMAIUIO CMOTPUTE B pasjielie |“HapaMeTpH MOJIeJIEH BBISIBJICHUS aHOMam/Iﬁ”l Hosbie umena noJieit
OCHOBBIBAFOTCS Ha HA3BAHUM MojieJ ¢ pedukcom $O, kak MOKa3aHO B CIIEAYIOIICH TaOJIuIe.

Tabnuua 6. leHepupoBaHue MMEHHU HOBOIO MOJIA.

Vms noas Onucanue

30-Anomaly ITose hmara, ykaseiBarolee, siBJISCTCS JIM 3aIUCh
AHOMAJILHOIA.

80-AnomalyIndex 3HaveHNEe HHAEKCA aHOMAJILHOCTH [JIST 3AIINCH.

830-PeerGroup 3amaeT paBHONPABHYIO IPYNILY, KOTOPOW HA3HAYCHA 3AIHUCh.

3O-Field-n Wmst n-ro u3 noJieit ¢ Hanb OJIbIIUMH AHOMAJILHOCTSIMH 10

OTKJIOHEHHIO OT KJIACTEPHON HOPMBL.

$O-FieldImpact-n WHaexc OTKIIOHEHNS IEPEeMEHHOM ISl OJIsl. DTO 3HAUYCHHUE
BBIpAXKaeT OTKJIOHEHHE OT HOPMAJIbHOTO 3HAYEHHUS TTOJIS TSI
KJIacTepa, KOTOPOMY HAa3HAUEHA 3AMHNCh.

MoxHO (He00513aTeIbHO) MOJABUTh OIIEHKH JIJIsI HEAHOMAJIbHBIX 3alKCel, YTOOBI pe3YJIbTATHI JIerde YNTANCh.
JonoyiHuTeNIbHY 0 MHOOPMAIIAIO CMOTPUTE B pa3ielie |“HapaMeTpLI MO/IeJIEN BbISIBJICHUS aHOMam/II‘ZI”I

Moapo6bHocTH Moaenel BbiABNEHUA aHOManNum

Ha Bxmagxe Momens 1t creHeprupoBanHoit Moaer OOHapyXeHHe aHOMAaJINi BBIBOIUTCS HHPOPMAIHUS O
pPaBHONPABHBIX I'PYMIIAX B 3TOW MOJIEIIH.

O6paTI/ITC BHUMAHHUC HA TO, YTO BBIBOAMMBIEC PASMEPDBI U CTATUCTUYCCKHUEC TOKA3aTECJIM PaBHOIIPABHBIX I'PYIIIL - 3TO
OIICHKHN Ha OCHOBC o6yqa}omnx JAaHHBIX, KOTOPBIC MOT'YT HECKOJIBKO OTJIMYATbhCA OT q)aKTI/I‘{eCKI/IX PE3YJIbTATOB
CKOpUHIa, JaXe €CJIN OHU BBINOJIHAJIMCH HAa TEX K€ JaHHBIX.

CBoaKa moaeneun BbiABJIEHUA aHOMaNIUN

Ha BKJIaAJIKC CBO,Z[Ka JJIS1 CJIETIKA MOJIEJIU BBISIBJICHUSI aHOMAJIUI BBIBOAUTCS I/IH(l)OpMaLII/IH O MMOJIIX, MapaMeTpax
INOCTPOCHUSA U ITPOIECCC OLICHKU. BeiBoauTcs Takke 4uciio PaBHOMNPABHBIX I'PYIII BMECTE CO 3HAYCHUEM OTCCUCHU A,
HCIIOJIB3YEMBIM JIJIA OTMETKHU 3aMKUCe KaKk aHOMAJIbHbBIX.

MapameTpbl Mmoaenen BbiABIEHUA aHOMaNun

Bxunagka [TapaMeTpsl cIykUT JJIs 3a1aHUS ONLUIT OLIEHKHU CJIeNKa MOAEIIH.

ITomeuaTs aHOMAJIbHBIE 3aNHCH KAK 3az[aeT, KaK aHOMAJIBHBIC 3aIlMCHU 06p3621TI>IBaIOTC$I B BBIBOJIC.
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*  ®uqar u unaexc Coznaet noJie ¢iiara co 3HaueHueM True AJIst BCEX 3aIiceil, MPEBBILIAOLINX TOPOTOBOE 3HAUCHHUE,
KOTOPOE 3aJI0KEHO B MOJIeITH. J{JIs1 KaK 0¥ 3aIHMCH B OT/ICJIbHOM I10JI€ BHIBOMTCS TAKXKE HHICKC aHOMAJIbHOCTH.
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* Toabko ([).Har COSHH.CT II0JIC q)nara oe3 BBIBOJIA4 MHJICKCA AHOMAJILHOCTH JJIS1 KQXKI0M 3aIKMCH.

* Toabko HHIEeKC BEIBOIUT MHIEKC aHOMAIBHOCTH O€3 co3aaHus moJis (Jiara.

Yucio anoMaJIbHBIX NOJIeH B 0TYeTe 3a/:[aeT YHCJIO BBIBOJMMBIX B OTUETE MOJIEH KaK YKa3aHue, NouYeEMy KOHKpPETHAA
3aIuch OTMEUYeHa Kak aHoMajIbHas. B oTuere BBIBOJATCA HanboJiee aHOMAaJIbHbIC II0JIsA, TO €CTh ACMOHCTPUPYIOIIUC
HanOoJIbIIIee OTKJIOHEHHE OT HOPMAJIBHOT O 3HAYCHUA ITOJIA IJIA KJIaCTEpa, KOTOPOMY Ha3HAUYCHA 3aIUCh.

OTkI0HATH 3anucH Beibepute »Ty oniuro 4151 oTOpaceiBaHus Bcex HeanoMabHBIX 3amuceif U3 MOTOKA, YTO
IIOMOTI'aeT COCPEIOTOUUTHCS Ha MOTEHIMAJILHBIX AHOMAJIUSAX B HIDKEJISKAIUX y3Jax. [[pyroif BapuaHT - oTOPOCUTH
BCe AHOMAJIbHBbIE 3AI1CH, YTOOBI OFPAaHUYUTH JaJIbHEHIINI aHa M3 3aMUCSIMU, KOTOPBIE B JAHHON MOJEIHN He
OTMeEYeHbI KaK MOTEHIUAIbHbIE AHOMAJIIH.

IMpnmeuanue: 113-3a HEOOIBIINX PA3IMUAN B OKPYTIICHAN (PaKTHUECKOE YHCIIO 3aMICei, OTMEUCHHBIX U OLICHKE,
MOXeET He COBIAAATh C YHCIIOM 3aIuceil, OTMEUEeHHBIX IIpU OOYUEHUHN MOJIEIIH, JaKe eCIIM UCTIOJIB3YIOTCS Te XKe
JTAaHHBIE.

I'enepupoBath SQL nuis 310i Moaemu Korga ncnosb3yroTes JaHHBbIE, XpaHsIuecs B 60a3e naHublX, koa SQL MoxHO
nepenaBaTh 0OpaTHO B 6a3y JAHHBIX JJIs1 BBINOJHEHUS], YTO OOECIEUNBAET BHICOKYIO MPOU3BOAUTEILHOCTh MHOTUX
onepauui.

BriOepute oHy U3 CIIeIYIOIINX OMIUI T yKa3aHUs, KaK BEIIOJHsCTCS TeHepupoBanue SQL.

* Ilo ymo4annio: BeINOJIHATH OLEHKY NPH MOMOIIIH a/1aNTepa CKOPHHTA CepBepa, eCJIM OH YCTAHOBJIEH; B MPOTHBHOM
cayuae - B mpouecce [Ipu coennHeHnu ¢ 6a30if JaHHBIX C YCTAHOBJIEHHBIM aaNTepOM CKOpUHra remepupyet SQL
IIpY IOMOIIIX 3TOTO aIalTepa U CBI3aHHBIX (DYHKIUIL, 3aJaHHbBIX MoJib3oBaTeseM (user defined functions - UDF), n
OIICHMBAET Ballly MOJIe/Ib B 0a3e MaHHbIX. Korma agantep CKOpHUHTa HEIOCTYIIEH, 3Ta OIS BBHIOJIHSIET BEIOOPKY
BaIllMX JaHHBIX M3 0a3bl MAHHBIX Ha3aJ U ux ckopuHr B SPSS Modeler.

* Cxopunr BHe 6a3b1 JaHHBIX Eciii BeIOpaHa 3Ta OMIMS, BBINOJHSAETCS BHIOOPKA BAIIMX JAHHBIX U3 0a3bl JaHHBIX
Hazaj u ux ckopunr B SPSS Modeler.
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[naBa 5. Y3nbl aBTOMaTU4eCcKoOro moaenupoBaHu

V35161 aBTOKJIACCU(UKAIINY OLIEHUBAIOT U CPABHUBAIOT HECKOJILKO PA3JIMYHBIX CIIOCOOOB MOJIEIUPOBAHUSL, TTO3BOJISIS
BaM UCHBITATb Pa3HOOOpa3HbIE MOIXO0/IbI B OJHOM 3aIyCKe MOJIEIMPOBaHus. Bbl MoXeTe BLIOpATh UCHOJIb3YeMBbIe
QJITOPUTMBI U KOHKPETHBIE ONINK JIJISI KaXKJI0T0 U3 HUX, B TOM YHUCJIE COYETAHUS, KOTOPbIE B MHBIX CIIy4asiX ObLIM Obl
B3aMMHO HCKJTFovYaromuMu. Hammpumep, BMecTo BRIOOpa OJTHOTO M3 BApUAHTOB HellpoceTH (OBICTPOTroO,
JUHAMHIYECKOTO WJIM YCEUCHHOTO) BBl MOXKETE UCIIBITATD BCE U3 HUX. DTOT y3€JI HCCIIeqyeT BCe BO3MOXKHBIC
COYeTaHMS ONINN, PAHXIPYET MOJIEIN-KaHINIATH HA OCHOBAaHUH 33 JaHHOT'O BAMU ITOKA3aTeJIsl 1 COXpaHsIeT
JIyYIIIe MOJIEJIH JJISl ICIOJIb30BAHMS IPH CKOPHUHTE WJIH JJIS TaJIbHEHIIIero aHaIn3a.

Br1 MoxeTe BI)I6I/IpaTI:. U3 TPEX Y3JI0B ABTOMATUYCCKOTO MOACTIUPOBAHN A, OCHOBBIBASACH HA HOTpC6HOCTHX aHaJm3a:

=

. V3en aBTokJIaccu(PUKAIIMK CO3AET M CPABHUBAET HECKOJILKO Pa3JIMUHBIX MOJCJIEH 111 IBOUYHBIX
ia BBIXO/IHBIX JIAHHBIX (J1a UJIM HET, YIHAET KJIMEHT WJIM OCTAHETCS U TaK JlaJjiee), YTO MO3BOJISIET BHIOpATh
% JTyYIIAA TOIXOA U1l JAHHOTO aHaJm3a. [lomnepkuBaeTcss HECKOJIBKO aJrOPUTMOB MOJCIMPOBAHUS,
YTO JIeJIaeT BO3MOXKHBIM BBIOOD XKeJIaTeJIbHBIX AJIS1 MCIOJIb30BAHUS CIIOCOOOB, KOHKPETHBIX OIIIMIA 15T
KaXXI0TO U3 HUX ¥ KPUTEPUEB CPABHEHUS PE3YJIbTATOB. DTOT y3eJI FeHepupyeT Habop Mo/ieieit Ha
OCHOBE 3aJJaHHBIX ONIIMIA ¥ PAHXXUPYET JIYUIIUX KAaHAUIATOB B COOTBETCTBUHU C 3aJJAHHBIMU BaMH
KPUTEPUSMHU.

V3es1 aBTOHYMEpALUK OLEHUBAET U CPABHUBAECT MOJIEJH VISl BBIXOAHBIX JAHHBIX B KOJIMYECTBEHHOM

ﬁ YHCJIOBOM /IMANa30He PH IIOMOIY HECKOJIbKUX Pa3HbIX CIOCOOO0B. DTOT y3es paboTaeT aHAJIOIUIHO

* JIPYTHM y3J1aM aBTOKJIACCU(HUKAIINY, JOMYCKask BBIOOP aJITOPUTMOB JIJIsl KCIOJIb30BAHUS U

9KCIEPUMEHTUPOBAHKE C HECKOJIBKUMU KOMOUHAIMSIMHE OMIHIA TIPH OTHOM IIPOXOJIE€ MOICIHPOBAHUSI.
TMoanepxuBaemble aJIrOPUTMBI BKJIFOUAIOT B ce0s1 HelipoceTH, nepeBo C&R, CHAID, muneiinyro
perpeccuto, 0000IIEHHYIO JINHEHHYIO PErPECCHIO 1 MEXaHU3MBbI OIIOPHBIX BEKTOPOB (Support vector
machines, SVM). MoieJin MOXHO CpaBHUBATH HA OCHOBE KOPPEJIAIMH, OTHOCUTEILHOM OIIMOKY UJTH
YUCIIA UCTIOJIb3YEMBIX IEPEMEHHBIX.

V3e1 aBTOMaTHYECKOH KJIaCTEPU3alii OLCHUBACT U CPABHUBAET MO/JIENN KJIACTEPHU3AlINY,
@J UACHTU(DUIUPYIOIIUE TPYIIIBI 3aMUCEeH CO CXOAHBIMU XapaKTEPUCTUKAMU. DTOT y3eJl paboTaeT

* AQHAJIOTUYHO JIPYTUM y3JIaM aBTOMAaTHYECKOT O MOJIEJIMPOBAHHUS, JOIYCKAasl IKCIEPUMEHTUPOBAHUE C
HECKOJIbKMME KOMOWHAIIMSMH OIIHIA IIPH OJHOM IPOXO0JAe MOAETMpOoBaHMs. MoaeIn MOXHO
CPaBHMBATH IIPH IIOMOIIM 0A30BBIX [TOKa3aTesel, MBITasiCh GHILTPOBATH U PAHXHUPOBATH C UX
UCIIOJIb30BAHUEM IIOJIEBHOCTh MO/IEJIeH KJIAaCTepU3alUK U IPEJOCTABUTD IOKA3aTeb HA OCHOBE
Ba)XHOCTH KOHKPETHBIX MOJICH.

.Hy‘HJJI/IC MOICIN COXPAHAOTCA B OJHOM CJICIKE MOI[CJICI‘/’I, 4TO IMO3BOJIACT NPOCMATPUBATE U CPABHUBATH O3TU
MOACIN U BI)I6I/IpaTI), KaKue U3 HUX 6yL[yT HUCIIOJIb30BATHCA IPU CKOPUHTE.

* TosbKO [JI ABOWYHBIX, HOMHHAJILHBIX M YUCJIOBBIX IIOJICH HAa3HAYCHUS BBl MOXKETE BEIOPATH HECKOJIBKO MOIeIIeH
CKOPHHTa ¥ KOMOWHUPOBATH OIIEHK! B OJHOM aHcamOJie Mofesneit. [Ipr koMOMHIpOBaHNH MPEICKA3aHIA OT
HECKOJIbKUX MOJIeJIell MOXXHO M30eXaTh OTpaHNYCHNUH, HaKJIaJBIBAEMBIX Ha OTAEJILHYIO MOJIEJIb, X YaCTO
MOJIYYUTh B pe3yjibTaTe 00Jiee BHICOKYIO OOIIYIO TOYHOCTD, Y€M MOYHO ObI OBLJIO JOCTUTHYTH B JIFOOOM
eIUHUYHON MOJIEIIN.

M I[OHOJ'IHI/ITeJ'IbHO BbI MOXCTC BbI6p’dTb HOHpO6HOC NU3YYCHUC PE3YJIbTATOB U TCHEPUPOBAHUC Y3JI0B
MOACTIUPOBAHUA UJIA CIICIKOB MoOJIeJIeH ISt Jr000# U3 WHAWUBUOYAJIBHBIX MOHCHCﬁ, KOTOPYIO BbI XOTUTE
HCIIOJIB30BATh WJIM U3YyYaThb AdaJICeC.

Mouenu 1 BpEMs BBIIIOJIHCHU A

B 3aBucumoctu ot Ha6opa JAHHBIX U YHCJIa MOJIeJeit y3J1aM aBTOMAaTHYCCKOIO MOACJIMPOBAHUSA OJIs BBIIIOJIHCHU A
MOXCT HOTp€6OBaTLCH HECKOJIBKO YaCOB MJIM JaXE 0oJIbIIIE. HpI/I BLI60pC O O6paTI/IT€ BHUMAHHUEC HA
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KOJIMYECTBO MOjIejIel, KoTopble co3atoTcs. C MpakTHYECKOU TOUKH 3PEHUS Y BAC MOXET BOSHUKHYTH JKeJIAHHUE
3allJIAaHAPOBATDH 3AIlyCKU MOJCIIMPOBAHUSA HA HOYHOC BPEMA UJIU HA BBIXOJHBIC, KOT'JTa CUCTEMHBIC PECYPChI MOTYT
OBbITH MeHee 3aTpeOOBaHBI.

* [lpu HEOOXOAMMOCTH MOXHO MCHOJIb30BATh y3ei Pa3men nim y3en BeiOopka 115 cokpareHus: KoJInIecTBa
3ammceif, BKJIFOUYCHHBIX B HaYaJIbHBIN 0Oyuaronuit mpoxos. ITocte cyxeHus BbIOOpa A0 HECKOJIBKUX
MOJIeJIeH-KaHIUAATOB MOXHO BOCCTAHOBUTD IOJIHBIN HAOOP TAHHBIX.

* J17151 COKpAIICHUS KOJIMIECTBA BXOIHBIX MOJICH HCIOJIBL3YITE BRIOOP BOZMOKHOCTEH. J{OMOTHUTEIBHYIO
HH(pOPMAIUIO CMOTPUTE B pa3ielie |“Y3en BBIOOpA BO3MOJXKHOCTE#” Ha CTP. 53I Jpyroit BapuaHT - UCHOJIB30BATH
HavaJIbHBIEC 3aIyCKH MOJCIMPOBAHUS TSI MACHTU(DUKAINH OJIEH W ONINiL, KOTOPBIE 3aCIyKUBAIOT JAJIbHEHIIIETO
usyuenus. Hanpumep, ecim Jrydime U3 BBIMTOJIHSAEMBIX MOJIEJIEl HCIOIB3YIOT TPU OJMHAKOBBIX MOJIS, 3TO SIBHOE

YKa3aHuC Ha TO, YTO 3THU MOJIA CJICAYET COXPAHUTDL IJId OKOHYATEJIbHOI MO/IEJIH.

* Ecm XOTHUTEC, MOXHO OIrPaHUYUTH BPEMS, 3aTPAYUBACMOC Ha OLUCHKY KaXJI0M MOJIeJIM U 3a1aTh IIOKa3aTeJIn
OLICHUBAHMS, UCIIOJIb3YEMBIC IJI1 O6C.HCIIOB21HI/I$[ 1 paHXXUPOBAHUSA MOJEJICH.

MapameTpbl anroputMa AnA y3na aBTOMaTUUECKOro MmoaennmpoBaHua

JUtst KaX0r0 TUTIA MOJIEIU €CTh CBOM HACTPONKM MO YMOJTYAHUIO; BbI TAKKE MOKETE U3BMEHUTD 3TU OMIINH,
OTJIEJILHO JJIS1 KaX0T0 THna Moaesu. KoHKpeTHbIe Oniuy No00HbI JOCTYIHBIM B OTACJIBHBIX y3J1aX
MOJICJIMPOBAHUSI C TOM pa3HUIIEH, YTO BMECTO BbIOOpA TOW MJIM MHON HACTPONKU MOXKHO, B OOJIBIIIMHCTBE CJIyYaes,
BBIOpATh NPUMEHEHUE JIFOOOT0 YKcia HacTpoek. Hanpumep, npu cpaBHEHUU MO/JIeJieil HeipoceT MOKHO BbIOPATD
HECKOJIbKO Pa3HBIX METOJIOB O0YUCHHUS, 1 ONPOOOBATH KK IbIi, MICIIOJIb3YSI UJIH HE UCIIOJIB3Ys HaYaJIbHOE 3HAYCHUC
TeHepaTopa ICeBIOCIyYaHbIX Yrcell. BynyT HCIOIb30BaHBI BCe BOBMOXKHBIE COUETAHNS BEIOPAHHBIX OIIIIMIA, YTO
JTaeT BO3MOXXHOCTB JIETKO CTeHepHPOBATH MHOKECTBO Pa3JIMYHBIX MOIesel 3a oauH 3amyck. OgHako cobromaiire
OCTOPOXXHOCTB, BRIOMPAsl HECKOJIBKO 3HAUYCHHUH, TOTOMY 4TO YHCJIO MOIesIeit MOXET OBICTPO BBEIPACTH.

YUToObl ONIMHU JJ1s1 KaXI0T0 TUIIA MOJIEIIH

1. Ha y371e aBTOMaTHYECKOTO MOJIEIIMPOBAHNS BEIOEPUTE BKJIAAKY JlOMOIHUTEIBHO.

2. UtoObl BLIOpATh TUN MOJEJIM, CHAYAJIA LIEJIKHUTE 1o cToso1y Ilapamerpsl Moaesm.
3. B BeimagaromieM MeHo BeIOepuTe 3a1aTh.
4

B mmanoroBom oxue IlapameTpsl aaropuTMa BrIOeprTE ONINH B CTOJIONE Onmun.

Hpumeltayue: Z[OHOJ'IHI/ITQ]'ILHBIG OIIUUN JOCTYIHBI HA BKJIAIKE I[OHOJ'IHI/ITCJ'IBHO JAUAJIOTOBOT'O OKHA HapameTpu
ajiropurma.

I'IpaBuna OCTaHOBKU ANA y3Jia aBTOMaTU4eCKoro moaennmpoBsaHua

HpaBI/IJ'[a OCTAHOBKHU [JIs Y3JIOB aBTOMATHUYCCKOTIO MOJCJIMPOBAHMA OTHOCATCA K BBIITOJIHEHUIO BCETO y3JId, 4 HE K
OTACJIbHBIM MOJCJIAM, KOTOPBIC CTPOATCS 3TUM Yy3JIOM.

Orpannyuts odiee Bpems BbinoJHenus. (ToJbko 17151 Mojiesieii HeiipoHHo# cetu, k-cpennux, Koonena,
JIBYXIIIAarOBOM, OTIOPHBIX BEKTOPOB, K OJmkalImx cocesieid, OaiiecoBckoii ceTu u mepeBbeB C&R) OcTanaBmBaeT
BBINOJIHEHHUE TIOCJIE 33/IAHHOTO YMCJIA YACOB. B CIIenok Moiesm BOWAYT Bce MO/ISIIN, CTeHEpUPOBAHHbBIE HA TAHHBIN
MOMEHT; OCTAJIbHbIE MOJIEJIU CO3/IaHbI HE OYIYT.

OCTaHOBHTH, KaK TOJILKO OYIYT MOJIY4eHbI I0NyCcTUMBIE Moie/ M. OCTaHABIMBAET BBINOJHEHNE, KOT/1a MOJIE/Ib
YAOBJIETBOPSET BCEM KPUTEPUSIM, 3aJaHHBIM Ha BkJajke OTOpachiBaHue (1711 y3JIOB aBTOMATHYECKOM
KJIacCH(DUKAIINU M AaBTOMATHYECKOM KJIACTEPHU3AIlNK) WK Ha BKJIagke Mosesb (115 y3Jia aBTOMATHIECKOM
HyMepaiun). JOnOTHATETBHYIO HHPOPMAIMIO CMOTPHTE B pas/esie [“Onmuy oTKI0HeH s Y312l
heroktaccudukan” Ha crp. 71| JlononHITeIbHYI0 HHOPMAIINIO CMOTPHTE B pa3elie |“OHLII/II/I 0oTOpachIBaHMS
3J1a aBTOKJIACTEpHU3AlUU Ha CTP. SOl
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y3en aBToKknaccupukaumm

V3en aBTOKIaCCU(BHUKAIINY OLICHUBAET M CPABHUBAET MO/ICJIH JIJIS1 HOMUHAJIbHBIX (HA00p) U OMHAPHBIX (1a/HET)
00BEKTOB HA3HAUECHHUS, HCIOJIb3Ys HECKOJIBKO PA3JIMYHBIX CIIOCOOO0B, YTO MO3BOJISIET UCIIBITATh PA3HOOOPA3HBIE
MIOAXO/IbI IPH OJHOM 3aITyCKe MOJIEJIMPOBaHus. Bl MoXeTe BEIOpAaTh UCIOJIb3YeMbIe aJITOPUTMBI U
SKCNEPUMEHTUPOBATH C HECKOJIBKIUMU coueTaHussMU onuuil. Hanpumep, BMeCTO TOro 4ToOb! BEIOUPATH MEXTY
croco6amMu pauaIbHOM 6a3UCHON (BYHKINY, TIOJIMHOMUAILHBIM, CHTMOHIHBIM U JIMTHEHHBIM 117151 SVM, MOXXHO
onpoOOBaTh BCE U3 HUX. DTOT y3€JI HCCIIEAYEeT BCe BO3MOXKHBIE COUETAHNUS ONINHN, PAHXXUPYET MOJIEJIN-KAH U 1AThI
Ha OCHOBAHWHM 33/IaHHON BaMU MEPBI ¥ COXPAHSET JIYHIIIIe MOJIEJIN JIJISl HCIIOJIb30BAHMS DU CKOPUHTE WJIN TIPH
NasbHeiieM aHasm3e. JJONOTHUTENbHYIO HHGOPMAITHIO CMOTpPHTE B paseie ([1aBa 5, “V31bl aBTOMAaTHIECKOTO|
MoempoBanu”, Ha cTp. 63|

ITpumep
YV KOMIIaHUU IO PO3HUYHOU TOProBJIE €CTh XPOHOJIOTMUECKUE JAHHBIE, OTCIIEXKUBAIOIINE IPEIJIOKEHUS,
CIEJIaHHbIE 1151 KOHKPETHBIX NOKyIATEJIEH B IPOLLIbIX KaMIIaHUsX. Tenepb KOMIIaHus XO4eT JOCTUYb
60J1ee BEITOJHBIX PE3YJIbTATOB, TOAOUpas IPABUIbHbBIE IPEAJIOKEHUS OIS KaXKI0r0 U3 MOKyMaTeseil.

Texnnueckue TpedOBaAHUS
[Tosnie Ha3HAUeHUS ¢ ypoBHEM n3Mmepenust Homunans nm Daar (¢ 3agannoit possio Haznavenne) u mo
KpaiiHeil Mepe 0JIHO BXOAHOE ToJIe (C 3aJaHHOi poJsibro Boa). 171 mosist durara nmpeamosaraeTcst, 4To
3aJaHHOE /JIs1 TTOJIsl HA3HAYCHUS 3HA4YeHUe [rue IPeCTaBIIsIeT ONAlaHNe TP BBIYUCICHUN 10X0/1a, POCTa
7 CBSI3aHHOHM CTATUCTUKH. Y BXOJHBIX MOJIEH MOXET ObITh YPOBEHb U3MepeHus: Ko.iuuecreenHulii Niu
Kareropuaawnwiii ¢ TeM OrpaHUYEHUEM, YTO HEKOTOPBIE BXOAHBIC JAHHbIE MOT'YT HE MOJIXOAUTD JJIsI
HEKOTOPBIX THIIOB MoJieJieil. Hanpumep, y mOpsIxoBBIX 10JIEH, UCIOJIb3YEMBIX KaK BXOJIHbIE B MOJEIISX
nepeBa C&R, CHAID n QUEST, nospkHa ObITH YncioBasi (2 HE CTPOKOBAs) CUCTEMa XPAHEHUS, U OHU OyIyT
UTHOPUPOBATHCS ITUMH MOJEIISIMY, €CIIM 3a/1aHO NHOE. AHAJIOTUYHO, B HEKOTOPBIX CITydasix
KOJIMYECTBEHHbIE BXO/IHBIE ITOJISI MOTYT OBITH JUCKPETU3UPOBAHBL. DTO Te e TPeOOBAHUS, YTO U IIPH
UCIIOJIb30BAHNY OTAEIIBHBIX Y3JI0B MOJIEJIMPOBAHNS; HAIPUMED, MOJIeJIb OaifecoBCKoi ceTn paboTaeTr
OIMHAKOBO TPH TeHEPHPOBAHNH 1 U3 y3J1a baifecoBckas ceTh, 1 U3 y371a ABTOKIIAcCH(DUKAIIMSL.

IToast yacTOTHI H Beca
YacToTa 1 BeC UCTOJIb3YIOTCS LISl TPEIOCTABIICHHS TOMOJTHUTEIFHOM BAaXHOCTH HEKOTOPBIM 3aIMUCIM IO
CPaBHEHUIO C OCTAJIbHBIMHU, TaK KakK, HAPUMED, M0JIb30BATEIb 3HAET, YTO HAOOP JAaHHBIX COOPKHU
HEJIOCTATOYHO MPE/ICTABIISET pa3 el 3alOHEHUS POAUTEILCKUX 3JIEMEHTOB (BEC) MJIM OJTHA 3aIUCh
IPEeJICTABIIIET HECKOJIbKO UICHTHYHBIX HaOroAeHuit (yacToTa). Ecim 3a1aH0 moJie 4acTOThI, OHO MOXKET
ucnoJib3oBaTbest moaensimu aepeBa C&R, CHAID, QUEST, cnucka perienuit u 6aitecoBckoit cetu. [Toste
Beca MoeT ucnoJib3oBaTbest moaesiMu C&RT, CHAID u C5.0. Ipyrue Tunsl Mojesieii OyayT
UTHOPUPOBATH 3TH HOJISL, HO B JIFOOOM CJIy4ae MOCTPOSIT CBOM Moeii. [0 4acTOTH 1 Beca
HCTIOJIB3YIOTCS TOJIBKO JJIS TOCTPOCHUS MOIesIell M He paccMaTPHBAIOTCS NIPH OICHKE MJIA CKOPUHTE
Mozesieit. JIomoJHUTETbHYI0 HHPOPMAIIMIO CMOTPHTE B pas3feie |“HCHO.HL30B&HI/IC MOJIel YaCTOTHI M Beca’

IIpeduxcor
Ecmi nojicoenmunTh y3es1 TabJMIbI K CIIENKY JUIs y3J1a ABTOKJIaccuuKanysi, B Ta0JIMIE MOSBIISETCS
HECKOJIbKO HOBBIX MEPEMEHHBIX C MPe(UKCaAMU, KOTOPBIE COaepXKaT $.

VMeHa creHeprpOBaHHBIX TP CKOPUHTE TIOJICH COCTOST U3 UMEHH OJIsI HA3HAYCHUS CO CTAHAAPTHBIM
npedukcomM. Momenm pa3HBIX TUIOB UCTIOJIB3YIOT pa3Hble HA0OPHI MPEPHKCOB.

Hamnpuwmep, npedukcst $G, $R, $C ucnonp3yroTces a1st npeacka3anuii, CreHepupoBaHHbIX, COOTBETCTBEHHO,
000011IeHHO JIHeHHO! Moiebio, Mozesibio CHAID u monenbto C5.0. $X 00ObIvHO reHepupyercs npu
nomoru ancam6Jts, a $XR, $XS u $XF ucnosb3yrorest B kayecTBe NPe(hUKCOB B CIIy4asix, I M0JIe
Ha3HAYEHHMS - HEIPEPHIBHOE, KATErOpHaibHOE MM (DJIArOBOE COOTBETCTBEHHO.

$..C - mpeuKchl 3TOr0 BUA UCTOJB3YIOTCS IS JOCTOBEPHOCTH MPEICKA3aHNIl KATErOpUabHOrO TUIIA UK
tuna (aar; Hanpumep, npedurc $XFC ucnosb3yercst 1Jis JTOCTOBEPHOCTH MpecKka3aHuii (uiara ancaMOJIsl.
IMpedukcot $RC u $CC ucnosb3yrorest A1 OJJHOTO MPeICKaA3aHUs TOCTOBEPHOCTH, COOTBETCTBEHHO, IS
mopeym CHAID u moneu C5.0.
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NMoaneprusaemblie TUNbLI Moaenen

K noanepxuBaeMbIM TUIIAM MOJIejiell OTHOCATCS HeitpoceTH, nepeBo C&R, QUEST, CHAID, C5.0, joructuyeckast
perpeccusi, CIUCOK pelieHuit, 6aiiecoBckas ceThb, IUCKpUMUHAHT, Omkaiiiue cocenu, SVM, nepeo XGBoost u
XGBoost-AS. JJonoJIHUTeIbHYI0 HHOOPMAIIAIO CMOTPUTE B pa3ieiie |“£[ononHHTenLHLIe ONIUHU y3na|
hBTOKIaccHbuKamuu” Ha cTp. 67}

Onuuu moaenen y3na asToKnaccudpuKaumm

Ha Bxmagxe Monens y3/1a ABTOKIacCH(PUKAINS MOKHO 3aJaTh HECKOJIBKO CO3/1aBaeMbIX MOJIEIIeif BMecTe ¢
KPUTEPHSIMH, UCTIOTIB3YEMBIMH JI51 CDABHEHHS MOJIETICH.

Hms mogemm MOXHO CreHepupoOBaTh UMs MOJIEIM aBTOMATUYECKH HAa OCHOBE I0JIs1 Ha3HaueHus uim noJist ID (smbo
THUIIA MOJEJIH B CJIy4ae, €CIM HUKAKOe U3 3TUX IoJIeil He 3a1aH0) MO0 3a1aTh I0JIb30BATEIILCKOE UMSL.

Hcnoan3oBath Pa3/Ja¢/ICHHbIC TaAHHbBIC. Ecmm OIPCOCIICHO II0JIE pa3aciia, 9Ta OIIIUA rapaHTUPYET, YTO OJIA
IMOCTPOCHUSA MOJCTIA 6y}lyT HCIOJIb30BATLCA JaHHBIC TOJIBKO U3 pas3acja O6y‘ICHI/Iﬂ.

Co3nanne moaeeii pacmensenusi. CTpOUT OTAEIBHYIO MOJIEJb ISl KaXKI0TO BO3MOXKHOT'O 3HAYEHHM I BXOJHBIX
0JIeii, 3 JaHHBIX KaK II0JIsL pacllenyieHus. JJonoIHuTeIbHYy 0 HHPOPMAIHIO CMOTpHTE B pasneste| TlocTpoenue]
Mo ieJteit paciierienus” Ha cTp. 29|

PanxxupoBath Mo/1e/M, HCNOJIbL3YS. 3a/1a€T KPUTEPUH, UCIIOJIb3yEeMbIe ISl CPABHEHUS U PAHXXUPOBAHUS MoeJiel. B
YKCJIO OMIHUN BXOJST 00IIasi TOYHOCTb, IJIoIa b noJ kpuBoit ROC, npuObLiib, pocT u KosmuecTBo noJieid. Obpature
BHHMAaHHUE Ha TO, YTO BCE ITU U3MEPEHUS OyAyT JOCTYIHBI B CBOJHOM OTYETE HE3ABUCUMO OT TOTO, YTO 3/IeCh
BBIOpAHO.

Ipumeuanue: 15 HOMUHAIBHOTO (HAOOP) MOJISI HA3HAYEHMS B KAYECTBE PAHXUPOBAHUSI MOXKHO BBIOPATH TOJILKO
O0uyro TouHoCTh 1 Unc10 noJieii.

ITpu BbIYUCIICHUN IPUOBLIIN, POCTA U CBSI3AHHOM CTaTUCTUKHU NPEANOIaraeTcs, YTo olpeaesIeHHOe I HOJIs
Ha3HAUCHUd 3HaYeHue Jrue MpeACTaBIIgeT NonagaHue.

* OO0was TouHocTh [TponeHTHAS HOJIS 3aNKCel, IPABUIIBHO NPEICKa3aHHBIX MOJIEIIBIO, 10 OTHOIIEHHIO K 001IeMy
YHCJIy 3aIIUCEH.

* Ilnomaas noa kpuBoit ROC Kpusas ROC npegocTtapiiser MHACKC ISl IPOU3BOAUTEIILHOCTH MOAEN. UeM BhIIIIe
9Ta KpHUBas JIOXKHUT HajJ 0a30BOi JIMHUEH, TEM TOUHEEe KPUTEPUI.

* Ilpubbutb (kymyasTuBaas)) CymMMa NpUOBLIEH IO BCeM KYyMYJISITUBHBIM MPOLIEHTIUISIM (OTCOPTHPOBAHHBIM B
TepMUHAX JOCTOBEPHOCTH TS IIPEeICKAa3aHNUs1), BRIYNCIICHHAS] HA OCHOBAHIY 3a/TAHHBIX KPUTEPHEB CTOMMOCTH,
noxona u Beca. OOBIYHO IPUOBLIL HAUMHACTCS OKOJIO HYJIS IJIs1 BEpXHEH MPOLEHTIIIN, YCTORINBO YBEIMIABACTCS,
a 3aTeM yMeHbInaeTcs. I Xopolei Mo/1e M TprObLIN MTOKaXyT XOPOIIIO BEIPAXKEHHBIH MUK, KOTOPBIA BXOIUT B
OTYET BMECTE C MPONEHTHIIBIO, B KOTOPOH OH oTMedaeTcs. [l Moiesm, He Jarolneil nHpopMarm, KpuBas
npuObLIN OYJET OTHOCUTEJILHO POBHOMN, MOXET PACTH, YMEHBINIATHCS UM UJTH HA OJHOM YPOBHE B 3aBUCUMOCTH
OT MPUMEHEHHOM CTPYKTYPhI CTOUMOCTD/TOXOI.

* TMoabem (kymyasTusnblil) Kosdduument nonaganus B KyMyJIITHUBHbIC KBAHTHJIN 110 OTHOIIEHUIO KO BCEi
BBIOOPKE (3716Ch KBAHTHJIM COPTUPYIOTCS MO IOCTOBEPHOCTH TNpeckazanuii). Hanpumep, 3Hauenne 3 s
[OIbEMA B BEPXHEH KBAHTHIIM O3HAYAET, YTO KO3(h(HUIMEHT monananus 34ech B TP pa3a 6oJiblie, 4eM IJIs
BBIOOPKH B 11eJI0M. J1J1s1 XOpoIieit MOAesu OAbeM JOJDKeH OBITh 3aMeTHO Ooutbiie 1,0 11 BepXHUX KBAaHTUIICH, a
3aTeM pe3KO MajaTh J0 3HaueHus okoJjio 1,0 ais HikHuX KBaHTHIIeH. Jlis Moaerny, He narolei nHbopManuy,
3HAYEHUE MoJbeMa OyaeT moBcroay okoJo 1,0.

* KoumiecTBo noJieii Pamxupyet Mo/esm Ha OCHOBAHUY KOJIMYECTBA UCIIOJIB3YEMBIX BXOIHBIX MTOJICH.

PanzknpoBath Moie/H, NpuMeHHB. EcTi HCTIOJIB3YIOTCS pa3esibl, MOXKHO 3a1aTh, KAK UMEHHO PAHXXUPYIOTCS
MO/IeJIM, HA OCHOBaHMHU 0OyvaroIero Habopa JaHHBIX UM HaOopa TecTupoBaHus. [ 60bnx HAOOPOB AAHHBIX
HCIOJIb30BaHME Pa3/iesIa AJIs IPeABAPUTEIbHOTO IPOCMOTpa MOJEJIEH MOXKET CYILIECTBEHHO HOBBICUTh
IIPOU3BOAUTEIHHOCTb.
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Yuc1o nenogib3yemMbIX Mojelieid. 3a1aeT MakCuMallbHOE KOJIMYECTBO MOJIeJIeid, KOTOPbIe OYAYT MEPEUNCIICHbI B
CJICTIKE MOJIEJICH, CO3/1aBacMbIM Y3JI0M. BBICIIIHE 10 paHTy MOIE/IN IEPSUUCIIAIOTCS B COOTBETCTBHH C KPUTEPHUEM
PAHXUPOBAaHUA. O6paTI/ITC BHMMAHMEC HA TO, YTO YBCJIMYCHUC 3TOI'0 OIrPpaHNIMBAIOIICTO 3HAYCHU S MOXET IMIOHU3UTDH
MPOU3BOAUTENILHOCTh. MaKkcuMaJIbHOE pa3pelleHHoe 3HaueHue - 100.

BbruncauTh BaKHOCTh NPETUKTOPOB. JJIsl MoIeJield, MPOU3BOASIINX COOTBETCTBYIONIYEO MEPY BaXKHOCTH, MOXHO
BBIBECTH AWAaTrPAMMY, TIOKa3bIBAIOIIYI0 OTHOCUTEIHHYIO BaXKHOCTD KaXKIOTO IIPEAUKTOPA MIPH OIIEHKE MO/ICIII.
OO6BIYHO BaM MOTpeOyeTCsl HAIPABUTH YCUIIHS 110 MOACIIMPOBAHHIO HA pACCMOTPEHUE HANOOJIee BaXKHBIX
MIPEINKTOPOB, OTOPACHIBas MM HTHOPUPYS HaMMeHee BakHble. OOpaTuTe BHUIMAaHUE HA TO, YTO BAXXHOCTH
MIPEIUKTOPOB MOXKET YBEJIMYUTH BpeMs 00cueTa HEKOTOPBIX MOJIeJIel, TO3TOMY 3Ta XapaKTePHCTHKA HE
PEKOMEHIyeTCs, €CJIM BbI IPOCTO XOTUTE MTPOBECTH OoJiee MUPOKOE CpaBHEHNE Cpear pa3HbIX Mojieseil. BaxHocTh
CTAHOBUTCS OoJiee MOJIE3HOM, KOT1a BHI YK€ Cy3UTe CBOIf aHaIM3 10 HeOOJIBIIOTO KOJIMYECTBA MO IeJIel, KOTOpbIe
HYXHO OYIeT U3y4uTh O0Jiee 1oapoOHO. JJONOHUTEIbHYO HH(POPMAIIMEO CMOTPUTE B pa3z:ene
fipeankTopa” Ha cTp. 44}

Kpurepun npudsrmn. I1pumeuarue. Tonpko T (hIIaroBeIX NOJei Ha3HAYeHUS. [IpuOBLTL paBHA JOXOIY KaXKIOM
3aIHCH 32 BBIYETOM €€ CTOMMOCTH. [1prObLIHM AJIst KBAHTHIIM - IPOCTO CyMMa MPHUOBLIeH 1T BCeX 3alceil B
KBaHTIIM. [Ipennoaraercs, YT0 MpHOBLIA IPUMEHSFOTCS TOJIBKO K HOMAJAHUSIM, 4 CTOMMOCTH - KO BCEM 3aIHCM.

*  CroumocTH. 3a7aiiTe CTOMMOCTb, CBSI3aHHYIO C KX 10 3amichro. JJIsi CTOMMOCTH MOXHO BEIOPATH OMIIH
®uxcuposannas v [epemennas. J[J1s pUKCHPOBAHHBIX CTOMMOCTEM 3a1aiiTe HYXHbIE 3HaYeHus. J1J1st
[ePEeMEHHBIX CTOMMOCTEH HAXXKMUTE KHONKY BrIGOp mosielt, 4ToObI BeIOpaTh noJie croumocteit. ([t auarpamm
ROC nosie CTouMOCTH HETOCTYITHO. )

*  IIpubbLIb. 3aMaliTe MPUOBLIH, CBSI3aHHYIO C KaXKIIOH 3aIIChI0, IPEICTABIIAIONIEH monaaanue. s ctoumoctn
MOXHO BBIOPaTh onnun Pukcuposannas v [epemennas. [ GUKCUPOBAHHBIX MPUOBLICH 3a1aliTe HYXHbIE
3HaveHus. []J11 mepeMeHHBIX TPHOBLICH HaXKMHUTE KHONIKY BuIOOp mosieit, 4TOOBI BLIOpATh moJie mpuobLIa. ([l
nuarpamM ROC noste TIpuobLIbL HETOCTYITHO. )

* Bec. Ecim 3anucu B Balnx JaHHBIX NPEACTABIISIIOT HECKOJIKO OJIOKOB, MOXKHO UCIIOJIb30BATh YACTOTHBIE Beca,
4TOOBI CKOPPEKTHPOBATH PE3yJIbTATHI. 3a/1aiiTe BeC, CBI3aHHBIN C KA I0H 3aMIChI0, HCIOJb3Ysl PUKCHPOBAHHbIE
i [epemennbie Beca. J{11 GUKCHPOBAHHBIX BECOB 3aJaliTe 3HAUCHNE Beca (KOJIMIECTBO OJIOKOB Ha 3amuch). Jis
MIEPEMEHHBIX BECOB HAXXMUTE KHONIKY BBIOOD 10JIel, 4TOOBI BBIOpaTh MoJie BecoB. (st mmarpamM ROC nosie Bec
HEIOCTYITHO. )

Kputepnn nogbema. [lpumeuanue. Tosbko niist GiaroBbIx mosieit Ha3HAUYeHUs. 3a/1a€T NPOLEHTUIIb, KOTOpast OyaeT
HUCIOJIb30BATHCA AJI41 BBIYUCJIEHUI noabreMa. O6paTI/ITe BHUMAaHHUEC HA TO, YTO 3TO 3HAYCHUC MOXHO U3MCHUTDH U IIPpU
CPABHEHUH Pe3yJIbTATOB. JIOMOTHATEBHYIO HHPOPMAIIMIO CMOTPHTE B pasee [“CIIenky aBTOMATH3HPOBAHHBIX|
Moserneit” Ha cTp. 80|

JononHutenbHble onuuu y3na aBTounaccmlmuauuu

Ha Bxmagxe JJomOJHUTEIBHO Y3714 aBTOKJIACCU(UKAIIII MOKXHO TPAMEHUTD pa3/ie (€CIM 3TO JOCTYITHO), BEIOPATh
UCIIOJIB3YEMBIN aJITOPUTM U 3a71aTh IPaBUJIA OCTAHOBKH.

Beioepute Moesn. [To ymordaHuio U1 TOCTPOCHUS BBIOPAHBI BCE MOJIEJIN; HO €CJIU Y Bac ecTh Analytic Server, Bbl
MOXETe OTPAaHUYUTLCSI TEMH MOJEJISIMHU, KOTOPbIE MOXeTe 3allyCTUTh B Analytic Server u 3a1aTh A1 HUX JIMO0

MIOCTPOEHUE MOJIeJIeH PACHICIIEHHS, JINOO TOTOBHOCTH K 06paboTke 60IbIINX 00bEMOB JAHHBIX.

IMpnmeuanne: JlokanpHOE MOCTpOeHUE MOAeIeit Analytic Server B peXuMe aBTOMAaTHYECKON KIaCCU(pUKAIIN HE
TIO/I/TEPKUBACTCSI.

Hcnonb3yemble Moesi. VIcnoib3yiTe NEpeKIIFoYaTes B CTOJIONE ClieBa, YTOObI BHIOPATH THUIIBI MOIEIIeH
(amropuTMBI) IS BKIJIFOUEHUS B CpaBHEHME. UeM OOoJIbIlie TUIOB BBl BHIOEpETE, TeM OO0JIbIlle MOJIeNiel Oy1eT CO3/1aH0

1 TeM OoJIbllle BpeMEeHHM 3aiiMeT ux oopaboTka.

Tun moaemu. [Tepevuciisier JOCTyNHBbIE aJITOPUTMBI (CMOTPUTE HUXKE).
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IMapamerpnl Moxesn. [11s1 KaXK10T0 THIA MOJEIM MOXHO UCIOJIb30BAThH 3HAYCHHS 10 YMOJYAHUIO UJTH HAXKATD
KHOIIKY 33}]3Tb, ‘{TO6BI BLI6paTb OIIIMU OJI1 KAXJO0T'0 THUIla MOI[eJ'ICfI. KOHKpCTHBIe OIIIUHM aHAJIOTUYHBI JOCTYIIHBIM
Ha JPYrux y3jax MOACIUPOBAHMSI, OJHAKO 376Ch MOHO BBIOPATh HECKOJILKO OMIUI UJTH UX KOMOUHAIIMIA.
Hanpumep, npu ucrnosp30BaHAU MoJieIeil HelipoceTeil BMECTO BBIOOpa OTHOTO M3 IIECTH CIOCOO0B 00yUeHHU S
MOJXHO yKa3aTh BCE U3 HUX, YTOOBI IPH OJHOM MPOXOJIC OOYIHUTh MIECTh MOJICIICH.

KosmuectBo Moaesei. COIEpKUT KOJIMIECTBO MOJEJIEH, CO3TaHHbIX JUISI KaXXI0T0 aJrOPUTMAa Ha OCHOBE TEKYIIHX
napaMeTpoB. I1pn KOMOMHHPOBAHUY ONIUA KOJMIECTBO MOJIEJIE MOXKET OBICTPO BO3PACTATh, IOITOMY
HACTOSITEJIbHO PEKOMEHIYETCSI OCOOEHHO BHUMATEJILHO CJICAUTD 34 3THM 3HAYECHUEM, B YaCTHOCTH, IPU
WCIIOJIb30BAHNH OOJILIITNX HAOOPOB JAaHHBIX.

Orpann4uTh MaKCHMAJIbHOE BpeMsl, YXOo/siiee Ha nocTpoenne oaHoii Mmogemm. (Tosbko 1 monenei K-cpenaux,
Koonena, nByxiaroBoii onenku, SVM, KNN, OaitecoBckoit ceTu u cnucka perieHuit). 3aaaeT npeaeabHoe
MaKCHMaJIbHOE BpeMsl Ha Kax Iy MoJiejib. Hanpumep, eciii HeKOTOPOil KOHKPETHON MOJEJIU MOTpedyeTcs
HEOXHIAHHO OOJIBIIOE BpeMs Ha 0OyYeHHEe U3-3a KAKOTO-TO CJIOKHOTO B3aMMOIENHCTBUS, 3a0€PKKa BHIIIOJIHEHHUS
MIOJIHOT'O IIPOXO0/Ia MOJIEIIMPOBAHMS MOXKET OBITh HEXEJIATEIIBHOM.

IIpumeuanue: Ecim mosie Ha3HAYEHNS HOMHUHAJIBbHOE (HaOOp), onmus CIUCOK pelIeHnit HeqOCTYIHA.

NMoanepxusaemble anropuTmbl

V3es1 MexaHu3Ma onopHbIX BeKTOpoB (Support Vector Machine, SVM) no3BoJisiet kiaccubuinpoBaTh
JIaHHBIC 10 OAHOI UM ABYM Ipymnam 0e3 nepeobyuenus. SVM xopolio paboTaer ¢ HIUPOKUMHI
HaOOpaMH JaHHBIX, B YACTHOCTH, B CJIy4ae OYeHb OOJIBIIOTO YHCIIA BXOIHBIX MOJIEH.

V3en k 6rmxaiimux coceneit (k-Nearest Neighbor, KNN) cBs3bIBaeT HOBOe HaOJIIOIeHUE C KaTErOpHeii
WM 3HAYEHHEM k 0ObEKTOB, OJIMKANIINX K HEMY B IPOCTPAHCTBE MPEIUKTOPOB, TE k - 3TO LEJI0e
yucy1o. [TomoOHbIe HAOIFOIeHUS OJIM3KYU APYT K APYTY, & HEMOX0XKKe HAOIF0IeHH S, HA000POT, yIaJIeHbI
ZpyT OT Apyra.

JMCKpUMUHAHTHEI aHATIN3 eJlaeT 6oJiee CTPOTHE MPEANOI0KEHHS, YeM JIOTHCTHYECKAsT PErpeccus, HO
OH MOXET OBITh HEHHOW aJIbTepHATUBOM NI JONOJHEHNEM K aHAJIM3Y JIOTHCTHYECKOM perpeccum,
KOT'/Ia 3TH IPEIIOJIOKEHUSI OKA3bIBAIOTCS MPABUIIbHBIMH.

V3en BaiiecoBckast ceTh MO3BOJISIET IIOCTPOUTH BEPOSITHOCTHYIO MOJIE/Ib, KOMOUHUPYsI HAOJIFOJaeMble 1

ffn 3alUCaHHBIC CBEJCHHS C OYCBUIHBIMU C TOYKH 3PEHHUS 3IPABOTO CMbIC/IA JAHHBIMU, YTOOBI YCTAHOBUTD
IpaBJI0NO0100Ue BOSHUKHOBEHHS COOBITHIA. DTOT y3€JI B OCHOBHOM PabOTAaET C YCHJICHHBIMU JIEPEBOM
HauBHBIMH OaifecoBckumiu ceTsimu (Tree Augmented Naive Bayes, TAN) 1 moJtHEIME MapKOBCKIMH
CeTsIMHU, KOTOPbIE U3HAYATILHO UCHOJIb3YIOTCS JIs1 KJIACCH(UKALIUH.

V3es1 cnucka perieHuit onpeessieT MoArpyIbl UM CETMEHTBI, KOTOPbIE MOKA3bIBAIOT 00JIee BHICOKOE
i 60Jiee HU3KOE MPaBJI0NO0I001e 1T JAHHOTO OMHAPHOTO Pe3yJIbTaTa II0 CPABHEHUIO C TOJTHOU
COBOKYNMHOCTBHI0. Hampumep, BBl MOTJIN ObI HCKATH KJIMEHTOB C HU3KOI BEPOSITHOCTHIO OTTOKA HJTH C
BBICOKOI1 BEpOSITHOCTBIO OTKJIMKA HA KaMIIAaHHIO. BBl MOXeTe BKJIFOUUThH CBOU 3HAHMS O Ou3Hece B
MO/IeJIb, 100aBJIsis CBOU COOCTBEHHBIE 10JIb30BATEIILCKUE CETMEHTHI U IIAPAJLJIEJIbHO IPOCMATpUBAs
aJIbTEPHATHBHBIE MOJIEJIH, YTOOBI CPABHUTH Pe3yJIbTAThI. MOJIEJIN CIIACKA PEIICHUN COCTOSAT U3 CIIICKA
paBuJjl, B KOTOPOM KaX/10€ IPaBUJIO UMEET ycJIoBHeE U ciaeacTBue. [IpaBuia npuMeHstoTes no
oYepenid, U epBOE NMOAXOASIIEE IPABUIIO ONPEAEIISIET PE3yIbTaT.

o »
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QLEST

Jloructuyeckast perpeccus - 3T0 CTATUCTHYECKUIA METOT ISl KJIACCU(PUKAIINY 3alHCell HA OCHOBAHUA
3HAYEHMI BXOJHBIX MoJieit. OHa aHAJIOTMYHA JIMHEHHON Perpeccuu, HO JIOTUCTUYECKAsT Perpeccust
UCIIOJIb3YET KaTeropuajbHbIE M0JIs1 HA3HAYSHUSI BMECTO YHUCJICHHBIX.

V3en CHAID reHepupyeT AepeBbsl pelICHU, UCTIOJIb3Y sl CTATUCTUKY XU-KBAAPAT AJIS ONpe/IeIICHUs
ONTUMaJIbHBIX paciuemieHuil. B otymune ot y3i10B gepesa C&R u QUEST, CHAID mosxet
TeHEPUPOBATH HE TOJLKO OWHAPHBIE IEPEBbS, TO €CTh Y HEKOTOPBIX PACIICIIICHIA MOXET OBITh
OoJtble IBYX BeTBEW. BXOIHBIE OIS M OJIe HA3HAYEHHSI MOTYT OBITh KOJIMYECTBEHHBIMH (YHACIIOBOI
JMana3oH) uiM kateropuajbubiMu. McuepnbiBaroumii CHAID - 3to moaudukanus meroga CHAID,
IpU KOTOPOM IPOAEJIbIBAETCS OoJlee THIaTeIbHAS pab0Ta [0 U3YYEHUIO BCEX BO3MOXKHBIX
pacILenJIeHTi 115l KaKI0ro IPeARKTOpa, HO 9TO TpedyeT OOJIbIe BPEeMEHH 1711 BBIYUCIICHUI.

V3en QUEST npenocraBiisieT MeTO1 OMHAPHOU KJIacCU(DUKAIIMU ISl TOCTPOCHUS ACPEBbEB PELLICHUI,
pa3paboTaHHBI 1711 yMEHbIIIEHUSI BpeMEHH 00paboTKH, TpeOyeMOoro /i aHam3a OOJIbIINX JePEBbEB
C&R, npu 0JTHOBpEMEHHOM TOJIaBJICHIH OOHAPYKEHHOTO B CIOCO0AX JIEPEBhEB KJIACCU(DUKAIINU
MIPEIIIOYTEHHS BXOAHBIX MOJIEH, JOMYCKAIOUINX OOJIbIe pacllenyieHid. BXoqHble moJII MOTYT OBITh B
YHCJIOBOM AMarna3oHe (KOJIMYECTBEHHBIMH), HO 10JIe HA3HAUCHUS JOJDKHO OBITH KaTeropuajibHBIM. Bee
pacliuensieHus: OuHapHBbIe.

V3ex gepesa xiaccudukanuy u perpeccun (Classification and Regression, C&R) renepupyet nepeBo
PeILeHHH, TO3BOJISIFOLIEe IPEICKA3hIBATD MJIM KJIACCU(UIUPOBATH Oy ayle HAGIIOJCHUSI. DTOT METO.
UCIOJIb3YEeT PEKYPCUBHOE pa3zesIeHHe, YTOObI PACIENINTh 00yYaroIe 3alMCH HA CETMEHTBI, Ha
KaXOM I1are MUHIMHU3UPYS HEOJTHOPOIHOCTD, IIPHYEM Y3eJI IePEBa CYMTACTCS ““dUCTBIM”, €CJTH BCE
100% HabJIFOACHMIA B y3JIe ONAJAr0T B KOHKPETHYIO KaTETOPHUIO [OJIs Ha3HAYeHHs. BXoaHbIe Mo u
HOJIS HA3HAYEHUSI MOTYT OBITH U3 YMCJIOBOT'O IUANA30HA WM KATErOpUaIbHBIMU (HOMUHAJILHBIMH,
HNOPSAKOBBIMU WM (hJlaraMu); BCEe PaCIICIJICHUs OMHAPHBI (TOJILKO JIBE IO PYIIIIBI).

V3es C5.0 cTpouT uiM JepeBo peleHuid, uiid Habop npaBuil. DTa MoJesIb padoTaeT, pa3aeiss
BBIOOPKY Ha OCHOBAHWUM 3HAYEHHUS B IIOJIE, TAFOIIET0 MaKCUMAJIbHBIN MH(POPMAIIMOHHBI BBIMIPHIII HA
Kax1om yposue. [Toste Ha3HAYeHHsI JOJDKHO OBITh KATErOPUAIbHBIM. Pa3perieHo HeCKOJIbKO
pas3/esieHuit Ha MOArPYIIIBI, U TAKKUX MOATPYII MOXET ObITh OOJIbIIE ABYX.

V3en HelipoceTeil NCHIOJIB3yeT YIPOIIEHHYIO MOJIeIb 00paboTKN HHYOPMALUH YeJIOBEYECKIMM MO3TOM.
Heiipocetn paboTaroT, 00CUUTHIBASI OOJILIIIOE KOJIMIECTBO CBSI3AHHBIX MEXAY CO00# 0OpabaThiBaeMbIX
3JIEMEHTOB, KOTOPbIE NPEICTABIISIOT A0CTPAKTHYIO BEPCUIO HelipoHOB. HelipoceTu - 3T0 MoIIHbIE
CPeACTBAa OICHKU OOINX (PYHKIIMOHAIBLHBIX 3aBUCUMOCTEH, TPEOYIOINe MUHUMAJILHBIX 3HAHU
CTATUCTHKU U MATEMATHKH [JIsl UX O0yUYEHUs ¥ IPUMEHEHUSI.

Moenmm TMHEeHHOR perpeccun nNpeACKa3bIBaAOT 3HAUYCHUSA HEIPEPBIBHOT'O LEJIEBOI'O MMOJIA HA OCHOBE
JIMHEHHBIX B3aMMOCBSI3eH MEXAY HEJIEBBIM MMOJIEM U OJHUM HJIX HECKOJIBKUMU NMPEAUKTOPAMU.

V3es1 auHetHOTO MexaHu3Ma onopHbIX BekTopoB (Linear Support Vector Machine, LSVM) no3sosisiet
KJ1accu(UIMPOBATh TAHHBIE [I0 OJHOM UM IBYM IpynnaM 0e3 nepeodbyuenns. Moxaeias LSVM
JIMHEWHAas! ¥ XOPOIIO paboTaeT ¢ MMPOKUMHU HAOOpaMy JaHHBIX, B YACTHOCTH, B CIIy4ae OYeHb
GOJIBIIIOTO YHCIIA 3ATUCEH.
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V3en ciyualiHBIX AepeBbeB aHAJIOTHYEH cyliecTByromeMy y3iry C&RT; ogHako y3em ciyvaitHbIX
JIEPEBLEB CKOHCTPYUPOBAH 151 00pabOTKH OOJIBIIIOr0 00beMa JAHHBIX C IEJIbEO CO3aHUs OJTHOTO

, JiepeBa U BHIBOJIUT KOHEYHYIO MOJICJIb B CPEICTBE MPOCMOTPA BbIBOIa, 1o6aBieHHOM B SPSS Modeler
Bepcun 17. V3el ciryuaiiHbIX JepEeBbEB TEHEPUPYET JICPEBO PEIICHUN, KOTOPOE UCTIOIB3YETCS JIJIS
npeAcKa3aHus Ui KJIacCupUKanuy Oyaymux HabIroeHuH. DTOT METO HCTIOJIb3YET PEKYPCUBHOE
pasnesieHue, YTOOBI PACIICTHTh OOYYAFOIINE 3aUCH Ha CETMEHTBI, HA KaXIOM II1are MUHUMU3UPY S
HEOJTHOPOJHOCTbD, IIPUYEM y3eJI JIepeBa cuuTaeTcs yucrsim, eciau Bee 100% HabmroneHuit B ysiie
MOMAJAOT B KOHKPETHYIO KATETOPHIO II0JIs Ha3HAYCHUS. BXOIHbIE MOJIS M OJIS HA3HAYCHUSI MOTYT
OBITH U3 YHMCJIOBOTO IMANA30HA WJIM KaTerOpHaIbHBIMU (HOMUHAJIbHBIMHE, IIOPSAKOBBIMU HJTH
(aramm); Bce pacuienieHust OMHAPHBI (TOJILKO JIBE HOATPYIIIbI).

V3en nepeBbeB-AS anasioruyeH cyuectsyrouemy y3iny CHAID, ognako y3en nepeBbeB-AS

\ }KDF CKOHCTPYHMPOBAH M1 00pabOTKH GOJILIIIOT0 00beMa JaHHBIX C IIEJIBIO CO3/IaHUsI OJTHOTO JIepeBa 1

\ BBIBOJIUT KOHEUHYIO MOJIEJIb B IPOrpaMMe MPOCMOTpa BbIBOAA, 1obaByieHHOl B SPSS Modeler Bepcuu
17. DTOT y3es reHepupyeT IepeBO PEILICHH ¢ UCIOJIb30BaHUEM cTaTUuCTUKU Xu-kBaapat (CHAID) nis
onpeJiesIeHus! ONTUMAJIbHBIX paciuerienuii. Takoe ucnosibzoBanue CHAID moxeT crenepupoBaTh
HeOMHAPHBIE IEPEBbs, TO €CTh Y HEKOTOPHIX PACHICIIICHII MOKET ObITh OOJIbIIIE IBYX BETBEH.
BxonHbIe n0J1s ¥ OJIe HA3HAYCHUSI MOTYT OBITH KOJIMYECTBEHHBIMHU (YMCIJIOBOI TMANa30H) MU
kateropuaibHeiMu. McuepnbiBaromuit CHAID - ato mogudukanus merona CHAID, npu koTopom
IpOJeJIbIBACTCS OOJiee TIIATEIbHAS paboTa 10 U3YYCHUIO BCEX BO3ZMOXKHBIX PACHICIUICHHN IS
KaXXI0r0 NPeAUKTOPa, HO 3TO TpebyeT OOJIbIe BPEeMEHH 17151 BHIYUCIICHUIA.

Aunroputm epeBo XGBoost© - yiyuieHHast peau3anus aJropuT™Ma rpaJiieHTHOro OyCTHHTa ¢

m MO/IEJIBIO JIepeBa B KauecTBe 0a30BOM. AJITOPUTMBI OYCTUHIA UTEPATUBHO 00YYarOT cIadble
KJIACCU(UKATOPHI U 3aTeM JOOABJISIFOT HX K UTOTOBOMY CUJIIbHOMY Kitaccupukatopy. JepeBo XGBoost
- OYeHb TMOKHIl aITOPUTM, IPEIOCTABIISIONINNA MHOTO TAPaMETPOB, KOTOPbIE MOTYT MTOKA3aThCs
Ype3MEepPHBIME OOJIBIINHCTBY HOJIb30BaTeNeH, moaTomy y3e lepeBo XGBoost B SPSS Modeler
HpPe/ICTaBIIICT OCHOBHBIE BOZMOXKHOCTH ¥ Yallle HCIOJIb3yeMbIe HapaMeTphl. DTOT y3eJl peal30BaH Ha
si3pike Python.

AnroputMm XGBoostO - 310 yinyumeHHas peam3anus aIropuT™Ma rpaueHTHOTO OyCTHHTA.
AJropuT™MbI OYCTHHIA UTEPATUBHO OOYHAIOT CJIa0ble KJIaCCU(PUKATOPHI U 3aTEM JOOABJISIOT UX K
UTOTOBOMY CHJIbHOMY kjaccudukatopy. XGBoost - oueHb THOKHI aJrOPUTM, TPETOCTABIISIOIIHIA
MHOT'O IIApaMeTPOB, KOTOPBIE MOTYT IIOKa3aThCsl Ype3MEPHBIMH OOJILIITMHCTBY MOJIH30BATEIEH,
noatomy y3esa XGBoost-AS B SPSS Modeler npeacraBiiseT OCHOBHbIE BO3SMOXHOCTH U Yalle
UcnoJib3yemble mapamMeTpbl. ¥Y3esn XGBoost-AS peann3oBaHn Ha s3bike Spark.

IMpnveuanne: Ecom BeIOpaTh [epeBo-AS mist 3amycka Ha cepBepe Analytic Server, eMy He yAacTcst HOCTPOUTH
MO/IeJIb TP HAJIMYUH y3J1a Pa3/IeIOB B BOCXOISIIEM NOTOKe. B 3TOM ciIyuae /I BBIIOJHEHUS pabOTHI y3I1a
aBTOKJaccHpUKAIK Ha cepBepe Analytic Server mpu moMoIIM APYTUX y3JI0B MOJIEJIMPOBAHUS OTMEHUTE BEIOOD
tuna moaesieit JlepeBo-AS.

CToumocTM oMBoUHON Knaccuduxaumm

B HEKOTOPBIX KOHTEKCTaX ONpeesieHHbIe BUIbI OLINOOK 00XOIATCS MOJIb30BaTeI0 JOpoXxe Apyrux. Hanpumep,
MOXET 0Ka3aThCs 00Jiee JOPOTOCTOSIIMM KJIaCCH(PUIUPOBATh IPETEHICHTA HA KPEIUT C BLICOKAM YPOBHEM PHCKA,
KaK ¢ HU3KUM ypOBHEM pHCKa (OJIMH BU]T OIIUOKH), YeM KIIACCU(UIUPOBATH MIPETEHACHTA HA KPEIUT C HU3KAM
YPOBHEM PHCKa PUCKOM KaK C BBICOKIMH YPOBHEM prcka (Apyroi Bux ommokn). CTOMMOCTH OMIUOOYHON
KJIACCH()UKAIINH MTO3BOJIAIOT 3a1aTh OTHOCHTEIHHYIO BaXXHOCTD PA3JIMIHBIX BUIOB OIIMOOK IpeCKa3aHusl.

CronmocTr ommOOYHON KIIaCCU(UKAIIUH - 3TO IIO CYIIECTBY Beca, IPUMEHseMbIe K KOHKPETHBIM HCXOaM. DTH Beca
(bakTOpHU3yIOTCSl B MOJIEJIb M MOTYT (paKTHUYECKH U3MEHHUTD Mpe/ickazanue (B Ka4yecTBe crocoda 3aiuThl OT

JIOPOTOCTOSIIUX OMUOOK).

3a uckroueHreM moaesieir C5.0, ctomMocTr ommMOO0YHOM KITaccu(UKAIUY IPU CKOPUHTE MOJIeJIei He MPUMEHSIFOTCS,
¥ IIpY PAHKUPOBAHUY VI CPABHEHUH MOJIeJici BO BHUMAaHME He MPUHAMAIOTCS. Moelb, BKIToYaromas B ceOs
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CTOMMOCTH, HC MOXET JaTh MCHBIIIC OH.II/I6OK, 4YE€M Ta, KOTOopas HE PAHXUPYCTCA U HE MOXET PAHXKXHUPOBATHCA XOTh
CKOJ’II)-HI/I6yZ[I> BBIIIC B CAMHUIIAX O6LHCI71 TOYHOCTH, HO, CKOPEC BCErO, OHA 6y)1eT BBIIIOJIHATBHCH JIYUIIC HA ITPAKTUKE,
IIOCKOJIBKY B Hel 3aJI0KEHO npeayCMOTPEHHOC CMEIICHUEC B IOJIL3Y MeHee JOPOIroCTOAWUX OIIUOOK.

Martpuua ctouMocTelt HOKa3bIBA€T CTOUMOCTD ISl KAXJ0T0 BO3MOXKHOI'O COUETaHUsI MpeACKa3aHHOH! U
JIeCTBUTEJIbHOU KaTeropuii. [To ymMoIuaHUIO IS BCEX CTOMMOCTEH OIIMOOYHOM Kiaccu(UKaIiy 3a1aeTCst
3HavyeHue 1,0. UHToObI BBECTH MOJIb30BATEIILCKUE 3HAUCHUS CTOMMOCTEM, BhiOepuTe Mcnoib30BaTh CTOMMOCTH
OIMO04HOI KJaccH(UKAINMN ¥ BBEIUTE B MATPHILY CTOUMOCTEH HY)KHbIC BAM 3HAYCHUS.

UToObI N3MEHUTH CTOMMOCTD OIINOOYHON KiIaccu(UKAINY, BEIOEPUTE T4EHKY, COOTBETCTBYIOIIYIO HY)KHOMY
COYETAHMIO NPEICKa3aHHOTO U JEHCTBUTEIFHOTO 3HAYCHHH, YAAJINTE CYIIECTBYIOIIEE COIEP)KaHUE STYCHKU 1 BBEIUTE
JUIS Hee JKeJlaeMyIo CTOMMOCTh. CTOMMOCTH He SIBJISIFOTCS aBTOMATHYECKH CUMMeTpuiHbIMU. Hanpumep, ecm a1
CTOMMOCTH OIIMO0YHOM kaccupukammu 4 xak B 3anath 3Hauenne 2,0, y CTOMMOCTH OIMO0YHO# Kitaccudukanuu B
Kak 4 Bce paBHO OyJeT 3Ha4YeHHe N0 yModanuto 1,0, moka Bbl HE U3MEHHUTE TAKXKE U €r0 SIBHBIM 00pa3oM.

Onuun OTKNOHEHUA y3na aBToOKNnaccupuKaumm

Ha Bxmagke OTKIIOHEHHE Y314 aBTOKJIACCU(PHUKAIINA MOKXHO aBTOMATHIECKH OTKJIOHITH MOJEIN, KOTOPhIE He
COOTBETCTBYIOT OIIPEICIEHHBIM KPUTEPHSIM. DTH MOAEIIM HE OYAYT MEPEUNCIISATHCS B CBOTHOM OTHETE.

Mo3HO 3aaTh MUHUMAJIbHBII TOPOT JIJIT O0IIel TOYHOCTH U MAKCUMAJILHBIN MOPOT JIJIS YUCIIA UCTIOJIb3yEeMBIX B
MoOJIeJIu TIepeMeHHBIX. Kpome 3Toro, A1 (pJIaroBbIX MoJiel HAa3HAUYEHHSI MOXHO 3a/1aTh MUHUMAJIbHBIN OPOT JJI5
noabema, NpUObLIY U MJIOIIAAN O] KPUBOH; OIbeM U NPUOLLIIbL ONPEEIISIIOTCS, KaK 3a/1aHO Ha BKJIaJ ke Moieb.
JlonoTHUTEIbHYIO HH(POPMALIUIO CMOTPHUTE B pa3jesie |“Onu1/11/1 MoJIeJIel y3J1a aBTOKJIacCU(pUKaIuu’” Ha CTP. 66I

JIOTOTHUTEILHO MOXHO CKOH(UTYPUPOBATD Y3€JI [IJIs1 OCTAHOBKHU BBIIOJIHEHUSI IIOCJIE TeHEPUPOBAHUS IEPBOA
MOJIEJIH, KOTOpas YAOBJIETBOPSET 3aJaHHBIM KpUTepusiM. JIONOJHUTEIbHYIO HHPOPMAIHIO CMOTPHUTE B pa3/ieie
[TIpaBuIa OCTAHOBKHM JUISl y3J1a ABTOMATHYECKOTO MOICIMPOBAHHs” Ha CTp. 64

Onuun napameTpoB y3na aBTOKﬂaCCMq)VIHaLIVIVI

Ha Bxuajxe [Tapamerpsl y3i1a aBTOKJIaCCH(DUKALMHE MOXHO HPEIBAPUTENILHO CKOH(PHUTYPUPOBATH OIIIMU BPEMEHU
OILIEHKU, TOCTYIHBIE JJIS1 CJIETIKA.

OT1duiIbTPOBBIBATH M0JIsl, FeHEPUPYeEMbIe MO/IeJIsIMH ancaM0Jieil. Y 1ajisieT U3 BhIBOJIA BCE JIONOJIHUTEIbHBIE M10JIS,
CTeHEpUPOBAHHBIC OTICJILHBIMH MOJCIISIMA, CHA0XKAFOIIUMU TAHHBIMHE TOJIe aHcaMOJIs. Brirrounte 3TOT
NepeKIFoYaTelh, €CJIM BAaC MHTEPECYET TOJbKO OObEIUHEHHAS OIIEHKA BCEX BXOIHBIX MOJIejIeld. Y 0eIuTech, 4YTO 3TOT
MIEPEKJIIIOYATEIIb BBIKIIFOYEH, €CJIM BBl XOTUTE, HAIPUMED, IPUMEHNUTH Y3€JI AaHAJIN3a UM Y3€JI OLICHKHU J1JIS1 CPABHEHUS
TOYHOCTH OOBEIMHEHHOM OLIEHKH C TOYHOCTBIO KaX IO M3 BXOAHBIX MOJEIICH.

Y3en aBTOHyMepauuu

VY3es1 aBTOHYMepauuy OLlEHUBAET M CPABHUBAET MOJIEJIH JIJIS1 KOJIMYECTBEHHBIX M0JIeil HAa3HAYEHUS YUCIIOBOTO
JIMana3oHa, CIOJIb3Ysl HECKOJIbKO PA3JIMYHBIX CHOCOOOB, YTO MO3BOJISIET UCHBITATH PAa3HOOOPAa3HbIE MOIXO/bI IPH
OHOM 3aIyCKe MOJICJIMPOBAHUS. BBl MOkeTe BBIOpATh UCMIOJIB3YEMBbIE aJITOPHTMBI U IKCIEPUMEHTUPOBATE C
HECKOJILKIMI COYCTaHUSIMU Omwii. Hanmpumep, MOXHO Ipeicka3aTh CTOMMOCTB JKIJION HEIBIKIMOCTH PH
MTOMOIIX MoJieJieit HelipoHHOM ceTH, JmHelHol perpeccun, C&RT u CHAID, uToOBI yBUIIETD, Kakas padoTaeT
JIy41ie, a TakXke MOompoOOBaTh pa3JIYHbIE KOMOWHAIINY CITIOCOOOB MOIIArOBOM, MPSIMO M OOPAaTHOM PETPECCHH.
DTOT y3eJ1 UccieayeT Bce BO3MOXKHBIE COUSTAHUS OMIUM, PAHKUPYET MOJIEJIN-KAH/IUIATH HA OCHOBAHUH 33/IaHHOTO
BaMH I10Ka3aTeJIs ¥ COXPAHSET JIyUIIne MOJEJIH [IJISl UCIIOJIb30BAHUSL IPH CKOPUHIE MJIM JUISl IaJIbHEHIIIero aHaJm3a.
%)nom{menbﬁy}o uHMOPMALIIO CMOTpPHTE B paszese|[1aBa 5, “V3ibl aBTOMATHUECKOI0 MO IMPOBaHH", Ha CT |

ITpumep
MYHI/IL[I/IHEU'II/ITCT XoveT 0oJjiee TOYHO OLOCHUBATDL P€aJIbHBIC HAJIOTM HAa HEABMXUMOCTD U HY>XXHBIM O6p2130M
KOPPECKTUPOBATDH 3HAYCHUS 1O KOHKPECTHBIM 00BeKTaM HCABMXKHUMOCTHU 6e3 H606XOIII/IMOCTI/I HUCCIICO0BATH
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9TU 00BEKTHL. VcHob3ys y3esI aBTOHyMepanny, aHaJIUTAK MOXKET CT€HepUPOBATh U CPABHUTH HECKOJIBKO
MoJieJiell, MPeICKa3bIBAIOIINX CTOUMOCTD HEIBIDKUMOCTH HA OCHOBAHHMHM THIIA CTPOESHHMSI, COCEICTBA,
pa3MepoB U IPYrux U3BECTHBIX (PAKTOPOB.

Texnnveckne TpeOOBAHNS
YV Bac 10JDKHO OBITH TOJILKO OJHO I0JIC Ha3Ha4YeHHs (¢ 3aaHHOI posibio Ha3navenne) n ovH 1
HECKOJIbKO NPETUKTOPOB (B 3a1aHHON poJibio BBox). [Tosie Ha3HAUYeHNS TOJDKHO OBITH KOJIMYECTBEHHBIM
(umrciI0BOI MUana3oH), HAIPUMEP, 803pAcT WA 40X04. Y BXOAHBIX MOJIEH MOXET OBITh YPOBEHb H3MEPEHHS
KommuectBennslil nim KaTeropuaibHblil ¢ TEM OrpaHUYEHUEM, YTO HEKOTOPBIE BXOJHBIE JAHHBIE MOTYT HE
HOJIXOANTH JJISI HEKOTOPBIX THIOB Mozenelt. Hanpumep, moaemm nepeBa C&R MoryT HCnosis30BaTh
KaTeropHuajbHBIE CTPOKOBBIE MTOJIS B KAUECTBE BXOIHBIX, a JIs MOJIEJICH JIMHEIHOMN perpeccuu ux
HCTIOJIb30BATh HEJIb3$, M TaKHe MOJIsl OyAyT HTHOPUPOBATHCI. JTO Te e TpeOOBAHUS, YTO U IPH
UCNOJIb30BAHUHU OTAEJIBHBIX y3JI0B MoAeuposanus. Hanpumep, moneas CHAID pabotaeT oguHaxoBO Ipu
rerepupoBanuy u u3 y3iaa CHAID, u u3 y31a ABTOHyMepaluu.

IMonst yacToTHI U Beca
YacToTa U BeC HCHOJIb3YFOTCS [T PeAOCTaABIICHNS TONIOJHUTEIBHON BaXXKHOCTH HEKOTOPHIM 3aIHCSM IO
CPaBHEHUIO C OCTAJILHBIMU, TaK KaK, HAIpUMep, 0JIb30BaTelb 3HAET, YTO HA0OP JaHHBIX COOPKHI
HEIOCTATOYHO MPEICTABIIIET Pa3/aesl 3aM0THEHUS POAUTEIILCKIX 2JIEMEHTOB (BEC) MM OJTHA 3aIUCh
IIPECTaBIIIET HECKOJIbKO NACHTHYHBIX HaOmoaeHnit (vacToTa). Ecomm 3agano moJte 4acTOTh, OHO MOXET
ncnoJb3oBaThes anroputmamu aepeBa C&R u CHAID. IToste Beca MOXET UCIIOJIL30BAThLCS AJITOPUTMAMHU
C&RT, CHAID, perpeccuu u 060011IeHHO JTMHEHHON perpeccuu. Jpyrue Tunsl Mojeneit 6yayT
UTHOPUPOBATH 3TH HOJISL, HO B JIFOOOM CJIy4ae MOCTPOST cBoM Moaeiu. IToJig 4acToThI U Beca
UCIMOJIb3YIOTCS TOJIBKO JJIsl HOCTPOEHUS MOJIes el U He pacCMaTPUBAIOTCS IPHU MPOBEPKE MJIM CKOPUHTE
Moesied. JlomoTHuTe Y0 HHPOPMAIIHIO CMOTPHTE B pa3ieie |“I/Icnonb3OBaHI/Ie 10JIeH 4acTOThI U Beca’]

Ilpedmxcoi
Ecmm moacoeAMHUTD y3eI1 TaOJUIB K CIIETIKY [JIS y3J1a aBTOHYMEpAIllid, B TAOJINIE MOSBIISETCS HECKOJIBKO
HOBBIX IIEPEMEHHBIX C NpeduKcaMu, KOTOpbIe coaepxar $.

VMeHa creHepupOBaHHBIX IPU CKOPUHIE MOJIEH COCTOAT U3 UMEHU I10JISI HA3HAYEHUSI CO CTAaHAAPTHBIM
npeduxkcom. Mozenu pa3HbIX TUIIOB UCIOJIb3YIOT pa3Hble HA0OPHI MPE(PUKCOB.

Hanpumep, npedukcet $G, $R, $C ucnonb3yroTcst 11st npeicka3anuil, CreHepupOBaHHbBIX, COOTBETCTBEHHO,
00006111eHHOM JIHHEHHON Moaelbio, Moaeiibio CHAID u moaenbio C5.0. $X 00bIYHO reHepHpYyETCS IIpU
nomoru ancam6irs, a $XR, $XS u $XF ucnonb3yrorest B kayecTBe Ipe()UKCOB B CIIy4Yasix, I IOJIe
HA3HAYCHHUS - HEMPEPHIBHOE, KATErOpUaIbHOE WM (hJIaTOBOE COOTBETCTBEHHO.

$..E - npeduxchl 9TOT0 BUAA UCHOJIB3YIOTCS IJIs JOCTOBEPHOCTH NOJIeil Ha3HAYEHH S HETPEPLIBHOTO THIIA;
Hanpumep, npedpuxc $XRE ucnosb3yeTcst 1151 TOCTOBEPHOCTH HEMTPEPHIBHOTO NPe/ICKA3aHUsl aHCAMOJISI.
$GE - aTo npedukc a1 OAHOTO MPECKA3aHUS TOCTOBEPHOCTH /I 0O0OIICHHOM JTMHEHHOM MOTEITH.

I'Ion,nepmMBaeMble TUNbl Moaenen
K nognepxuBaeMbIM THIIAM MOJIeJIel oTHOCATCs HelfipoceTH, nepeBo C&R, CHAID, perpeccusi, 06001eHHAS

JIHelHas perpeccus, ommkaitimme cocenu, SVM, ymaelinas XGBoost, GLE nu XGBoost-AS. J[onoJHATEIbHYIO
nHGOPMALIIIO CMOTPHUTE B paszeJie [ ‘Onmun sKcnepTa y3/1a aBToHyMepamuu” Ha cTp. 74|

Onuun mopenen y3Jia aBTOHyMepauuu

Ha Bxiagxe Mojesb y3j1a aBTOHYMEpAaIud MOXKHO 3a7aTh YUCJIO COXPAHSIEMBIX MOJIEJIeH U KPUTEPUH JIJISI
CpaBHEHUs MOJIeJIei.

Ums MO/J1€e/IH MoxHO CICHEpUPOBATH UM MOJCIIN ABTOMATUYCCKH HAa OCHOBE ITIOJISI HA3HAYCHU S UJIA I1OJIsA 1D (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJie He 3a,£[aHo) 0o 3a1aThb NIOJIb30BATCIIBCKOC UMHI.

Hcnonib30BaTh pa3jiesieHnble TaHHbie. Eciii onpe/esieHo moJie pas/iesia, 3Ta OIS FapaHTUPYET, YTO IS
[IOCTPOEHUSI MOZEIIH OY/IyT UCIIOJIb30BATHCS JAHHBIE TOJILKO U3 pa3/ieiia 0O0yYeHus..
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Co3nanne moaeeii pacensenusi. CTpOUT OTAEIBHYIO MOJIEJb IJIS KaXXI0TO BO3MOXKHOT'O 3HAYEHHU S BXOJHBIX
I0JIei, 33 JaHHBIX KaK II0JIs pacluenyeHus. JJonoJHuTeIbHy 0 HHOpMAaIHIo CMOTpHTe B pasneste| TlocTpoenue)
Mo eteit pacierienus” Ha cTp. 29|

PaH)Kl/lpOBaT]) MO/1€e/IH, HCIIOJIb3Y 1. 3a,[[a€T KpUTEpUU, UCIIOJIL3YEMBIC 1JI1 CPDABHCHUS MOJIeJIeH.

* Koppeasuns. Koppesnsmun [Tnpcona mexay HaOI0gaeMbIM B IPEACKa3aHHBIM MOJIEIbIO 3HAYSHUEM IS KaXK 01
3anucu. KoagdunueHt koppeasauun - 3To Mepa JMHEHHOH CBSI3U MEXTy ABYMS IepeMEHHBIMH, IpU 3TOM OoJiee
0JIM3KKE K eIMHMIE 3HAYCHUSI COOTBETCTBYIOT OoJlee CHIIbHOM Koppessinuy. (3HaueHust Koaduuuenrta
KOppeJISIUY U3MEHSIOTCS B uana3oHe oT —1 npu abcoIroTHO oTpulaTeIbHON B3aUMOCBSI3U A0 +1 mpu
abCOJIFOTHOM MOJIOKUTEIIbHOM B3aMMOCBsI31). 3HaueHne 0 yka3blBaeT Ha OTCYTCTBUE JIMHEHHON CBS3H, B TO BPEMsI
KaK MOJIEJIb C OTPULATEIbHBIM K03(h(HhUIMEHTOM KOppeIsy OyieT paHXXUPOBAaThCs HA CAMOM HH3KOM YPOBHE).

* Yucuo noJeii. KommyecTBo moJieit, NCNOJIb3yeMbIX B MOJIEIM B KaYeCTBE MPEIUKTOPOB. BriOOp Moieeii ¢
MEHBIIIM KOJIMYECTBOM MOJIEH MOXET YIPOCTUTh MOATOTOBKY TAHHBIX M B HEKOTOPBIX CIIYYasiX MOBLICUTH
MPOU3BOAUTEIILHOCTD.

* OrtHocuTebHas oumoKka. OTHOCHTENIbHAS OIIMOKA - 3TO OTHOIICHNE TUCTIEPCUH HAOJIF0JaeMbIX 3HAYCHUH TPH
OTKJIOHCHMHU OT NPEACKA3aHHBIX MOJEJIbIO K JUCIIEPCUU Ha6ﬂ}0uaeme 3HAYeHU I IIpU OTKJIOHCHUU OT CPCIHETO.
C npakTHYeCcKOi TOUKU 3PEHUSI OTHOCUTEJIbHAS OIIMOKA TOKA3hIBAET, HACKOJILKO XOPOIIO paboTaeT MoJIesb O
CPaBHEHHMIO C MO/IeJIbI0 null 1T MOCTOSIHHBII YJIeH, KOT/1a B KauecTBe MpeCcKa3aHusi BO3BPAIaeTCsl IPOCTO
CpejiHee 3HAYEHHUE MOJIs Ha3HayeHus. [IJ1s1 XOpoleil MOJIes i 3TO 3HaYeHNe JI0JDKHO ObITh MeHblie 1, 0603Hauas
JIYYIIYIO TOYHOCTHh MO/IEJIU [0 CPABHEHUIO C MyCTOM MO/IeJ1bi0. MOJIe/Ib C OTHOCHTEIILHOM OInOKoii H60JibIte 1
MeHee TOYHas, YeM IyCTas MOJIENIb, HO3TOMY Oecrosie3na. J1jist Mojiesieil TMHEHHON perpeccu OTHOCUTEIbHAS
ommbka paBHa KBaaApaTy kKodhunueHTa KOppessauu 1 He 100aBIIseT Kakoh-mmoo nHpopmanmu. s
HEJIMHEeWHBIX MOJIeJiell OTHOCUTEJIbHAS OLIMOKA He CBsi3aHa ¢ KOAPPUIIMEHTOM KOPPEJISIUY U MIPEJOCTABIISET
JIOTIOJIHUTEJILHYIO MEPY JUJIsl OLIEHKH PadOThl MOJICIIN.

PaH)Kl/lpOBaTb MoeJ/id, IPpUMEHUB. Ecimm UCHOJIb3YIOTCA pa3aCJibl, MOXKHO 3a/1daTh, KaK UMEHHO PAaHXUPYIOTCA
MOA€CJIM, Ha OCHOBaAHUU 06yqa}0mero pasaciia JaHHbIX UJIM UCTIBITATCJIbBHOTO pa3aciia. ,ZI.]'IFI 0OJIbIINX Ha60pOB
JaHHBIX UCIIOJIb30BAHUC pa3aciia AJid MPEABAPUTECIIBHOIO IIPOCMOTpa MoOJeJIel MOXeT CYLICCTBCHHO IIOBLICUTH
IpOU3BOAUTEIIbBHOCTD.

Yuc1o nenogib3yemMbIX Mojelieid. 3a1aeT MakCuMallbHOE KOJIMYECTBO MO/IeJIeid, KOTOPbIe OYAYT MEePEUHCIICHbI B
CJIeNKe MojieJIeil, Co3/1TaBaeMbIM y3JIOM. BbICIINE IO PAHTY MO/IENIU NIEPEUHUCIISIFOTCS] B COOTBETCTBUY C KpUTEPUEM
pPaHXXUPOBaHUS. YBEJIMYEHUE 3TOTO MpeJiesia I03BOJIUT CPABHUBATH PE3YJIbTaThl OOJIBIIErO YMCIIa MOJIEIEeH, HO
MOJET NOHU3UTH MPOU3BOAUTEIHLHOCTE. MakcuMabHOe pa3peiieHHoe 3HaueHue - 100.

BbruncuTh BakKHOCTb NPeUKTOPOB. JIJ1s1 Moiesielt, MPOU3BOASIINX COOTBETCTBYIOILIYIO MEPY BaXKHOCTH, MOXHO
BBIBECTH JUATrPAMMY, TIOKa3bIBAFOIIYIO0 OTHOCUTEIBHYIO BaXXHOCTD KaXXIOTO IIPEAUKTOPA MIPH OIIEHKE MOJICIIH.
OO6BIYHO BaM MOTpeOyeTCsl HAPABUTH YCUITUS 110 MOACIIMPOBAHHUIO HA pACCMOTPEHUE HANOOJIee BaXKHBIX
MIPEeIUKTOPOB, OTOPAChIBasi MM HTHOPUPYS HaMeHee BakHble. OOpaTuTe BHUIMAaHUE HA TO, YTO BaXXHOCTH
MIPEIUKTOPOB MOXKET YBEJIMYUTH BpeMs 00cueTa HEKOTOPBIX MOJIeJIel, TO3TOMY 3Ta XapaKTepPUCTHKA HE
PEKOMEHIYeTCs, €CIIM BBl IPOCTO XOTUTE MPOBECTH OoJiee MHUPOKOE CpaBHEHNE Cpear pa3HbIX Mojetell. BaxHocThb
CTAHOBUTCS Oo0Jiee MOJIe3HOM, KOT1a BHI YK€ Cy3UTe CBOI aHaIM3 10 HeOOJIBIIOTO KOJIMYECTBA MO IeJIel, KOTOpbIe
HY>XHO OyAeT u3y4nTh 6oJjiee HoapoOHO. JlonoJIHUTEIbHYIO HHPOPMAIIMIO CMOTPUTE B pa3zxeﬂe
fipenkTopa” Ha cTp. 44}

He xpanuth Moesm, eciim. 3aaeT IOPOTOBbIe 3HAYCHUS ISl KO PUIUCHTA KOPPEIISIAN, OTHOCHTEIILHOM OIIHOKA
7 KOJIMYECTBA UCIOJIb3YeMBIX moJieit. Mojenn, KoTOpBIM He yIaeTCsl YAOBJIETBOPUTD JIFOOOMY U3 3TUX KPUTEPHUEB,
OyIayT OTOPOIICHEI B He OYOYT HePEYNCIIATHCS B CBOJTHOM OTYETE.

* Koa¢dumuent koppesiun Menbine YeM. MuHIMaJIbHAST KOPPEJIuY (10 aOCOIFOTHOMY 3HAYEHUIO) JIJIS1 MO/IEJIH,
4TOOBI OHA BKJIFOYAJIACh B CBOJHBIN OTUET.

* YncJo Henodib3yeMbIX moJieii 00/bme YeM. MakcuMalIbHOE YHCIIO 1oJIel, KOTOphbIe MOKHO HCIOJIb30BaTh B JIF000M
MOJIEJIH, YTOOBI OHA BKJIFOYAJIACh B CBOAHBIN OTYET.

*  OTHOCHTEIbHAS OIIMOKA 00JIbIIe YeM. MakcuMaJibHasi OTHOCHTEJIbHAS OIIMOKA [JIS JIF000M MOJEIH, YTOOBI OHA
BKJIFOYAJIACH B CBOJIHBIN OTYET.
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JIOTOTHUTEIbHO MOXHO CKOH(UTYPUPOBATD y3€JI [IJIs1 OCTAHOBKHU BBIIOJIHEHHS [IOCJIE TeHEPUPOBAHUS NIEPBOi
MOJIEJIU, KOTOpasi YAOBJIETBOPSET 3aJaHHBIM KpUTepusiM. J{oNOJTHUTEIbHYIO HH)OPMAIIUIO CMOTPUTE B pa3ieiie
f‘HpaBHna OCTAHOBKM JIJISI y3JIa aBTOMATHYECKOTO MOJIEJIMPOBAHUS Ha CTP. 64l

Onuum aKcnepTa y3na aBTOHyMmepauum

Ha BKJIaAJIKE 3KCHCpT y3Ja ABTOHyMCpaHI/IH MOXKHO BbI6paTb HCIHOJIb3YEMBIC aJITOPUTMBI U OIIIUHU U 3a4aThb
InpaBuJIa OCTAHOBKH.

BoiGepure Mmoaean. [To yMoT4aHUIO 7151 IIOCTPOCHUS BRIOPAHBI BCE MOJIEIIN; HO ecJii ¥ Bac ecTh Analytic Server, BbI
MOXETe OIPAHMYUTHCS TEMH MOJEJISIMHU, KOTOPbIE MOXeTe 3alycTuTh B Analytic Server u 3a1ath JJ1s1 HUX JT160
MOCTPOEHUE MOJIeJIel pacIienyieHnsi, MO0 TOTOBHOCTh K 00paboTke 60IbIINX 00bEMOB JAHHBIX.

IIpumeuanune: JloxanbHOe nOCTpoeHne Mozesielt Analytic Server B pexxuMe aBTOMAaTHYECKOW HyMepaluu He
MO PKUBACTCS.

Hcnosib3yemble Mojies. VIcrnosib3yiTe NEPEKIIFOYATENH B CTOJIONE ClIeBa, YTOOBI BBIOPATH THUIIBI MOIEIIEH
(asiropuTM™MBbI) [T BKJTFOUEHHS B cpaBHeHHe. UeM OoJbllie TUIIOB Bbl BBIOEpETE, TEM 0OJIbIIe MOJIesielt OyIeT CO3/1aH0
1 TeM OOoJIbIlle BpeMEHH 3aiiMeT UX 00paboTKa.

Tun moem. [TepednciseT JOCTYNHbIE AITOPUTMBI (CMOTPUTE HIDKE).

ITapametpsl Moaesm. [{J1st KaX0r0 TUIIA MOJIESIM MOXHO MCHOJIb30BAThH 3HAYEHUSI 10 YMOJIYAHUIO WJIM HAXATh
KHOIKY 3aaTh, 4TOOBI BEIOpATH ONIMK JIJI KaXKI0ro Tula Mojiesieil. KoHkpeTHble oniuy aHaJOTUYHbl JOCTYIHBIM
HA APYTUX y3J1aX MOACIMPOBAHMUS, OHAKO 3/16Ch MOKHO BBIOPATh HECKOJILKO O WITH X KOMOWHAIIMIA.
Hanpumep, mpu ucroIp30BaHAN MOEIIeH HelipoceTeit BMecTO BEIOOpa OHOTO U3 IIECTH CHOCOOOB 00YICHHS
MOJXHO yKa3aTh BCE U3 HUX, YTOOBI IPH OJHOM MPOXOJIe OOYIUTH IIECTh MOJIEIICH.

Kom4ectBo mojeneii. CoaepXuT KOJIMIECTBO MOJIEJIEH, CO3TAaHHBIX ISl KaX0T0 aJIrOPUTMa Ha OCHOBE TEKYIIHUX
napameTpoB. [Ipr KOMOMHMPOBAHUY OMIUHI KOJIMYECTBO MO/JIEJIEH MOXET OBICTPO BO3pacTaTh, IOITOMY
HACTOSITEJILbHO PEKOMEHIYETCSl OCOOEHHO BHUMATEJILHO CJICIUTH 32 9TUM 3HAYEHHEM, B YACTHOCTH, IPU
UCIOJIb30BAHUM OOJILIINX HAOOPOB JAHHBIX.

OrpanunTh MaKCHMAaJIbHOE BpeMsi, YXo/Isiilee Ha NocTpoeHune oauoi Moaeu. (ToJmbko 11t Moaeneit K-cpennux,
Koonena, nByxmaroBoii onenku, SVM, KNN, 6aifecoBckoii ceTr 1 ClucKa perieHunii). 3agaeT npeaeabHoe
MaKcHMaJIbHOE BpeMsl Ha KaXayro MoJielb. Hampumep, eciin HEKOTOPO#t KOHKPETHOM MoAe) I NOTpedyeTcst
HEOXUTAHHO OOJIBIIIOE BpeMs Ha 00yUeHHUe N3-32 KAKOT0-TO CJIOKHOTO B3aUMOJICUCTBUS, 3a/IePKKa BBHITIOJTHEHUS
MOJTHOTO TIPOX0da MOJIETTMPOBAHUS MOXKET ObITh HEXeJIaTeIHbHOM.

I'Ion.qepmu BaeMbie anropuTtmsbl

V3eu HeiipoceTell UCIOJIb3YeT YIPOILICHHYIO MOEJIb 00pad0TKN HHPOPMAIUK YeJTOBEYECKMM MO3TOM.
% Heiipocetu paboraroT, 06cunThIBask 60JIBIIOE KOJIMYECTBO CBA3aHHBIX MeX Ay co00ll 06pabaThIBaeMbIX
f 3JIEMEHTOB, KOTOPbIE IPEJICTABIIIIOT aOCTPAKTHYIO BEPCHIO HellpoHOoB. HeitpoceTu - 3T0 MOLIHBIE
CpelcTBa OLEHKH OOLIMX (yHKIMOHAJIBHBIX 3aBUCUMOCTEH, TpeOyIolne MUHUMAJIbHBIX 3HAHUI
CTATUCTHKA U MAaTEMATHKH JIJIsl UX 0OyUeHHUs ¥ IPUMEHEHNSI.

V3ex gepesa xiaccudukanmu u perpeccun (Classification and Regression, C&R) renepupyet nepeBo

ﬁ)iET PpeLlIeHu, TO3BOJISAFOIIEE IPEICKA3BIBATH UJIH KJIACCHPHUIUPOBATH OYAyIIHEe HAOTFOACHNUS. DTOT METOM
UCIIOJIb3YeT PEKYPCUBHOE pa3zelieHue, YTOObI pacIienUTh O0yJaroIIye 3alUCH Ha CETMEHTHI, Ha
KaXIOM [I1are MUHUMHU3HUPYST HEOAHOPOTHOCTD, TPUYEM y3€JI IepPeBa CYMTACTCS ““YUCTHIM”, €CJIA BCE
100% naburofenuit B y3Jie nonagaroT B KOHKPETHYIO KATErOPHUIO MOJIsl Ha3HAYeHUsl. BXoaHbIe moJIs u
[OJISI HA3HAYEHHS MOTYT OBITh M3 YHCJIOBOTO AMANA30HA MM KaTerOpHabHBIME (HOMHAHAILHBIMU,
HNOPSAKOBBIMU MM (hJIaraMu); BCE pACIICIICHUs] OMHAPHBI (TOJIKO JIBE IO PYIIIIBI).
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V3en CHAID renepupyeT nepeBbs pellieHHi, UCTIOIb3Y sl CTATUCTUKY XU-KBAAPAT ISl ONpeIeIeHIs
ONTUMAJIBHBIX pacuienyenuii. B otiuune ot y3ioB aepeBa C&R u QUEST, CHAID moxet
TeHEPUPOBATH HE TOJILKO OUHAPHBIC JIEPEBbS, TO €CTh Y HEKOTOPBIX PACHICIIIICHII MOXET OBITh
6oJIblIle IBYX BeTBEW. BXOTHBIE OJIS ¥ TIOJIe HA3HAYEHHSI MOTYT OBITh KOJIMYECTBEHHBIMU (YHUCIIOBOI
JMana3oH) uiM kateropuajbHbiMu. McuepnbiBatormiit CHAID - 310 Mmoaudukanus metoga CHAID,
pU KOTOPOM TIPOJIEIIBIBAETCS GoJIee TIaTeIbHAS paboTa MO U3YYEHHIO BCEX BO3MOXKHBIX
paclemieHuii s KaXXI0ro MpeJuKTopa, HO 3TO TpedyeT 00JIbllie BpEMEHU /1JIs1 BBIYUCIICHUH.

Jluneitnas perpeccus - 5To 06I_H€HpI/IH5{TI)II71 CTATUCTUYECKUI METO/T O6pa6OTKI/I JAHHBIX 1 BBIMUCJICHUS
Hpe}ICKHS'd.HI/Iﬁ Ipu NOATOHKE HpﬂMOi/'I JIMHUU UJIA TIJIOCKOCTHU, MUHUMU3UPYIOIIUX PA3HOCTU MEXKIY
NPEACKAa3aHHBIMU U q)aKTI/I‘{eCKI/IMI/I BBIXOIHBIMU 3HAYCHUSAMMU.

O0o00611IeHHas JIMHEeWHAsSE MOJIEJIb PACIIUPSET OOIYIO JIMHEHHYIO MOJIEJIb, TAK YTO 3aBUCUMAS
MepeMeHHAas CYMTACTCS JIMHEHHO CBSI3aHHOMU ¢ (paKTOPaMH U KOBapHaTaMu Yepe3 3aaHHYIO (BYHKIIAEO
cBs3u. boee TOro, Mojielb IONMycKaeT HaJIM4Ue y 3aBUCUMO# IEpEeMEHHOU pacipe/iesIeHus,
OTJIMYAIOIErOCsl OT HOpMaJibHOTro. OHA BKJIFOYAeT B ce0st PyHKIMOHAIbHBIE BO3MOXKHOCTU GOJIBIIOrO
KOJIMYECTBA CTATUCTHYECKUX MOJEJIEH, B TOM YHCJIE JIMHEWHOW PErpeccuul, JIOTUCTUIECKON pPerpeccui,
JIOTJIMHEHHBIX MOJIEJIei 1T KOJINYeCTBA JAaHHBIX M HHTEPBAJI-IICH3YPUPOBAHHBIX MOIeJIcii BBIKUBAHMUSI.

V3exn k 6rmxaiimmx coceneit (k-Nearest Neighbor, KNN) cBs3bIBaeT HOBOE HaOJIIOIeHUE C KAaTETOpHei
WK 3HAYEHHEM k 0ObEKTOB, OIMKANUIINX K HEMY B MPOCTPAHCTBE MPEIUKTOPOB, TE k - 3TO LEJI0e
yucy10. [TomoOHbIe HAOIFOIeHKUS OJIM3KY APYT K APYTY, & HEMOXO0XKKe HAOIFOIeHH S, HA000POT, y1aJICHbI
JApyr OoT Apyra.

V3en MexaHN3Ma OMOPHBIX BeKTOpoB (Support Vector Machine, SVM) nmo3BoJisieT kiaccuuupoBaTh
JIAaHHBIE IO OJTHOM UJTM IBYM I'pynnam 0e3 nepeodyueHusi. SVM xopoio paboTaeT ¢ HUPOKUMU
HabOpaMu JaHHBIX, B YACTHOCTH, B CJIy4ae OYeHb OOJIBIIIOTO YHCIIA BXOIHBIX MOJICH.

Mogenu JIMHEHHOM perpeccuu NpeICcKa3blBalOT 3HAYCHNS HEIPEPHIBHOTO LIEJIEBOTO MOJISI HA OCHOBE
JIMHEHHBIX B3aUMOCBSI3€il MEX /1y 1[eJIEBBIM II0JIEM U OJIHUM MJIM HECKOJIbKUMHU HPEIUKTOPAMHU.

V3e1 auHEtHOTO MexaHu3Ma oNopHBIX BekTopoB (Linear Support Vector Machine, LSVM) no3BossieT
KJIACCH(UIUPOBATH TaHHBIE IO OAHON WM JBYM I'pynnam 0e3 nepeodyuenus. Moaens LSVM
JIMHEWHAs ¥ XOPOIIO paboTaeT ¢ MIMPOKUMHU HAOOpaMH JAHHBIX, B YACTHOCTH, B CITy4ae OYeHb
60JIBIIIOrO YUCIIa 3aIUCEH.

V3e ciyvaliHbIX AepeBbeB aHAJIOIMYEH cyliecTByromemy y3i1y C&RT; ogHako y3en ciayyaiiHbIX
JIEPEBbEB CKOHCTPYUPOBAH ISl 00pabOTKH GOJIBIIOT0 00BheMa TAHHBIX C IEJIbI0 CO3AaHUS OTHOTO
JiepeBa ¥ BBIBOJIUT KOHEUHYIO MOJIEJIb B CPEJICTBE MPOCMOTpa BbIBOAA, no0aBieHHOM B SPSS Modeler
Bepcuu 17. V3e ciiydaifHbIX JepeBbeB I'eHEPUPYET ASPEBO PELICHUH, KOTOPOE UCIOIb3YeTCs JJIs
npezcKa3aHus Ui KJIacCUPUKANu Oy ayIuX HAOIFOIeHUNA. DTOT METO] UCOJIb3YET PEKYPCUBHOE
pasjesieHre, 4TOObI PACIIENUTh 00yYAaFOIIHe 3aIUCH HA CETMEHTBI, HA KaXOM IIare MUHUMU3UPYS
HEOJHOPOIHOCTD, IPHYEM Yy3eJI AePeBa CUUTaeTCs uucToim, eci Bee 100% HaOIroaeHuit B y31e
nonagaroT B KOHKPETHYIO KAaTEIOPUIO I1OJIA HA3HAYCHUA. BXOZ[HI)IG IIOJIA U IIOJISI Ha3HAYCHU A MOTYT
OBITh U3 YHACJIOBOTO IMANa30HA WJTH KATErOpUaIbHBIMU (HOMUHAJILHBIMHU, IIOPSIKOBBIMHA T
(bmaramm); Bce pacuielieHns OMHAPHBI (TOJIBKO J1BE MOATPYIIIHI).
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V3en nepeBbeB-AS aHaJIoruyeH cyiiectByromemy y3iy CHAID, ognako y3ei nepeBbeB-AS

\ }'{br\ CKOHCTPYHUPOBAH [JI1 00pabOoTKH O0JILIIOr0o 00beMa JaHHBIX C 1IEJIbI0 CO3/IaHUs OJITHOTO JiepeBa U

\ BBIBOJWUT KOHEYHYIO MOJIENIb B IpOrpaMMe IIPOCMOTpa BbIBOJIa, fobasieHHoi B SPSS Modeler Bepcun
17. DTOT y3eJ1 reHepupyeT AepeBO PEIICHUH ¢ UCTIOIb30BaHKeM cTaTucTHkH Xu-kBaapaTt (CHAID) st
onpe/iesIeHus] ONTUMAJIbHBIX paciierienuid. Takoe ucnosibzoBanue CHAID MoxeT crenepupoBaTh
HeOUHAPHBIE IEPEBbs, TO €CTh Y HEKOTOPBIX paclIelIeHU MOXeT ObITh OOJIbIlIe IBYX BETBEH.
Bxopanble moJis ¥ mOJIe HAa3HAYECHUSI MOTYT OBITh KOJIMUECTBEHHBIMU (UMCIIOBOM AWANA30H) UIIH
kateropuasibibiMu. McuepnbiBatonmii CHAID - ato moauduxkamus metoga CHAID, npu xoTopom
npoJeJiplBaeTcs OoJiee TIATEIbHAS paboTa 110 U3YYCHUIO BCEX BO3ZMOKHBIX PACILICIUICHUH [1J1s
KaXI0r0 IPeAUKTOPa, HO 3TO TpedyeT OOJIbIe BPEeMEHH JIJ1s1 BBIYUCIICHUIA.

Agroputwm Jlnneitaeit XGBoost© - yiyurieHHas peayu3anys aJropuTMa rpaJieHTHOro 6ycTuHra ¢

% JIMTHEHHO! MOJIEJIbIO B KauecTBe 6a30BOU. AJTOpUTMBI OyCTHHIA UTEPATHBHO O0YYAIOT CJIadble
KJIacCH(UKATOPHI ¥ 3aTeM T00ABIISIOT UX K HTOTOBOMY CHIIbHOMY KilaccudukaTopy. ¥3en JInneiHsIit
XGBoost B SPSS Modeler peasm3oBan Ha s3bike Python.

Mogens GLE (generalized linear engine - 00001IeHHBIN JTMHEHHBIH MeXaHH3M) 0000IIaeT JIMHEHHYIO
MO/IeJIb TAaKUM 00pa3oM, YTO y 3HaUCHUIT HA3HAYCHHS MOXET ObITh OTJIMYHOE OT HOPMAJILHOTO
pacupesiesieHre 1 OHO OyIeT JIMHEHHO CBsI3aHO ¢ (paKTOpaMHU M KOBapHaTaMH Yepe3 3a/1aBaeMyo
(DYHKIMEO CBSI3H, TaK YTO HAOJIFO/ICHUS MOTYT OBITh CKOppeIMPOBaHHBIMEU. OOOOIIEHHBIC JIMHEHHBIE
CMelIaHHbIE MOJIEJIM BKJIFOUAIOT IIMPOKHA HAOOp MoeJieil, HaYMHASI OT MPOCTON JIMHEHHOW perpeccuu
U KOHYas! CIIOXKHBIMI MHOTOYPOBHEBBIMU MOJIEJISIMY IS HE HOPMAJILHO PAcClpeesIeHHBIX JaHHBIX C
HOBTOPHBIMA H3MEPEHUSIMU.

Anroput™M XGBoostO - 3T0 yiy4leHHAs peaim3anus aIropuT™Ma rpaueHTHOTO OyCTHHTA.
AJIrOpUTMBI OYCTHHIa UTEPATUBHO OOYHAIOT CJIa0ble KJIACCU(PUKATOPHI U 3aTEM JOOABJIAIOT UX K
UTOTOBOMY CUJIbHOMY Kitaccupukatopy. XGBoost - oueHb rubkuit aropuT™, NperoCcTaBISIFOIINR
MHOT'0 apaMeTPOB, KOTOPBIE MOT'YT IIOKA3aThCsl YPEe3MEPHBIMU OOJIBIIINHCTBY NOJIb30BATEIICH,
noatomy y3esa XGBoost-AS B SPSS Modeler npeacraBiiseT OCHOBHBIE BO3MOXHOCTH U Hallle
ucnoJib3yemele napaMmeTpsl. ¥Y3ea XGBoost-AS peanmzoBan Ha s3bike Spark.

Onuuu napameTpoB y3na aBTOHyMepauuu

Ha Bxmamke [TapameTpsl y371a aBTOHYMEPAIIMN MOKHO IIPEIBAPUTEIILHO CKOH(PUTYPUPOBATDH ONIIUU BPEMEHI
OIICHKH, IOCTYIHEIC JJIS CIICTIKA.

OT1duiIbTPoBHIBATDH NOJISA, FeHEPHPYEMbIE MO/IeJISIMA aHcaMOJleil. YV jasisieT U3 BbIBOA BCE JOMOJIHUTEIIbHBIC OJIs,
CTCHEPUPOBAHHBIC OTACJIbHBIMU MOJICIIAMU, CHa6)KaI-OIJ_lI/IMI/I JAaHHBIMU I10JIC aHCH.M6J'[H. BximrounTe 3TOT
HEPEKJII0YATEelIb, €CJI BAC MHTEPECYET TOJILKO 0ObeIMHEHHAS OlIEHKA BCEX BXOHBIX MOJIesell. Y O0eauTech, 4TO 9TOT
MePEKJTIOYATE b BHIKJIFOUCH, €CJTM BBl XOTHUTE, HAIPUMED, IPUMEHUTD y3€JI aHAJIN3a UJIH y3eJI OIICHKH JIJIsl CPaBHCHUS
TOYHOCTH OOBEIMHEHHON OIIEHKY C TOYHOCTBEO KaXJIOU U3 BXOJHBIX MO/IeIICH.

BobruncauTh cpeHeKBaIPATHYHYIO OHMOKY. Ecii moJte Ha3HAYEHNS KOJIMIECTBEHHOE (YUCIIOBOI TUANa30H), IO
YMOJYAHUIO 3aITyCKAaeTCs BBIUMCIICHAE CPETHEKBAIPATUYHON OIIMOKH TSI OIPEAeSICHAS PA3IHIAN MEXTY
M3MEPEeHHBIME UJIH OICHEHHBIMH 3HAYCHUSIMH U IEHCTBUTEIILHBIMI 3HAUCHUSIMY, a TAKKe JUISI IEMOHCTpALlnH,
HACKOJIHKO 3TU OLIEHKH COBIIAJIH.
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y3en aBTOKNnacTepusauum

V3el aBTOKJIACTEPU3AINH CPABHUBAET M OLIEHMBAET MOJIEJIM KJIACTEPU3AINH, KOTOPBHIE BBISBIISIFOT TPYIIIBI 3aMUcCei
CO CXOIHBIMH XapakTepucTukaMu. [107006HO ApyruM y3;1aM aBTOMATUYECKOTO MOJIEJIMPOBAHUS, 3TOT Y3€JI MOXHO
UCIOJIb30BATh JIJI1 ONPOOOBAHNS HECKOJILKUX COYETAHUHN OMIUHI 32 OJIMH 3aIyCK MOJIEJINPOBaHUs. MOJIeIl MOXHO
CpaBHUBATH IIPH HOMOIIU 0A30BBIX MTOKA3ATEJICH, MBITASICh GUIBTPOBATh U PAHKUPOBATH C UX UCHOJIb30BAHUEM
MOJIE3HOCTh MOJIEJIEN KIJIACTEPU3ALMU U IPEAOCTABUTH IOKA3aTeJb HA OCHOBE BAXXHOCTH KOHKPETHBIX MOJICH.

Mopenu KJacTepu3alyy YacTo CIYXaT ISl OOHAPYKEHHsI TPYIII, KOTOPbIe MOXKHO UCIOJIb30BATh KaK BXOTHYIO
“HOOPMAIIIO IS TasbHeiero anam3a. HanpuMep, mycTs Hy)XHO BBISIBUTB IIeJIEBBIE TPYIITEI KJIMEHTOB C YYETOM
JeMOoTpapUIeCKNX XapaKTePUCTHK, TAKUX KaK JOXO/I, MJIM C YIETOM YCIIyT, KOTOPBIE OHU IPHOOPETAIIH B IPOIIIOM.
DTO MOXHO ClIeJIaTh, HE 3HAs 3apaHee O TPYNIax U UX XapaKTepUCTUKAX -- MOXKHO He 3HATh, CKOJILKO TPy
KeJaTeJIbHO BBISIBUTH, U IO KAKMUM OCOOEHHOCTSIM. MOIeNn KJIaCTepU3AINH YaCTO HA3BIBAIOT MOIEJIIMU 00yUeHUS
0e3 yuuTeJisl, MOCKOJIbKY B HUX HE UCIOJIb3YeTCs MOJie HA3HAYSHUsSI U OHU HE BO3BPAILAIOT KOHKPETHOE
IpeJcKa3aHue, KOTOPOEe MOKHO OIEHUTh KaK UCTUHHOE UJIH JIoKHOe. O IIEHHOCTU MOJEJU KJIacTepU3aluy Cy AT IO
€€ CIIOCOOHOCTH BBISIBJISITh MHTEPECHBIE IPYIIIbI B JAHHBIX U PeAjiaraTh M0JIe3HbIe ONUCAHMS ITUX TPYIIIL.
JlonoTHUTEIbHYIO HHPOPMALIAIO CMOTPHUTE B pa3jeiie |FnaBa 11, “Mopernu xjractepusanuu’, Ha CTp. 24ll

Tpe6oBaunnsi. OTHO I HECKOJILKO ITOJIEH XapaKTepUCTHK, IPEACTABIISIOMINAX HHTEpeC. B oTmunm oT apyrux
MoOJeJIeH, B MOAEJISIX KJIacTepu3aluyi HET OJIel Ha3HAYEHU s, IOCKOJIbKY HE J1€JIAeTCs KOHKPETHBIX IPEICKA3AHMIMA,
KOTOPBIE MOXHO OIIEHUBATH KaK MCTHMHHBIE WJIU JIOKHBIE. BMECTO 3TOT0 3/1eCh MIIYTCS TPYIITbI HAOIFOIEHUA,
KOTOPBIE MOTYT OBITh CBSI3aHBI APYT C APYyroM. Tax, B MOJIE I KJIacTepHu3aluy HeJlb3sl MpeAcka3aTh, Kak JAHHBII
KJIMEHT OTHECETCS K HEKOTOPOMY IpeJIokeHuto. Ho mpu moMoIu MoJiesn KJacTepu3ainuy MOXHO HAa3HAYUTh
KJINEHTOB B IPYIIBI HA OCHOBE CKJIOHHOCTH BECTH ce0sl TeM WJIM UHBIM oOpa3oM. [1oJist Beca u 4acTOTHI He
HCHOJIb3YIOTCSL.

Ioas HOpMHpPOBAHMSA. XOTs 1IoJIe Ha3HAYCHHS HE HCIOJIB3YETCH, BBl BCC XK€ MOXCTC YKa3aTh OJJHO MJIM HECKOJIBKO
MOJIEH OLEHKHA Ipu CPaBHCHUU MOJEJICH. Tlone3nocts Momem KJIACTCpU3allMd MOXKET OLCHUBATLCA IO TOMY,
HACKOJIbKO XOPOIIO HUJIX IJIOXO KJIACTECPHI PA3JIMIAOTCS 110 OTUM ITOJIAM.

NMoaneprusaemblie TUNbLI Moaenen

IMoaaepKkuBaeMble TUIILI MOJIEJICH BKJIFOYAIOT B Ce0s1 IBYX3TAITHYIO MOJIEN b, MOENb k-cpenux, Moiesib KooHena,
One-Class SVM u K-Means-AS.

Onuuu moaenu ysna aBTOMaTUYECKON KnacTepusauum

Ha Bxiagxe Mogenb y3i1a aBTOKJIACTEPU3ALMY MOKHO 3aJaTh YUCJIO COXPAHSIEMBbIX MOJIEJIEN U KpUTEPUH JIst
CpaBHEHUSI MOJEJIEN.

Hms moaem MOXHO CreHepHpOBaTh UM MOJIEIM aBTOMATHYECKH HAa OCHOBE IOJIs Ha3HaueHus uitu noJtst ID (smbo
TUIAa MOJIEJI B CJIy4ae, €CId HUKAKOe U3 9TUX HOJIel He 3aaH0) JIM0O0 3aJaTh I0JIb30BATEIbCKOE UMSI.

Hcnoan3oBaTh Pa3J1e¢/JICHHBIC TAHHBIC. Ecmm OIIPEACIICHO ITOJIE pa3aciia, 9Ta OIIUA rapaHTUPYET, YTO OJIA
IIOCTPOCHUA MOJEIA 6y,£[yT HCIOJIb30BATLCS JaHHBIC TOJIBKO U3 pa3acja O6y"ICHI/I9L

PaH)KﬂpOBaTI) MO/1€JI1, UCII0J/Ib3Y1. 38.,E[aCT KPUTEPUH, UCITIOJIB3YEMBIC IJIs1 CDABHCHUSA U PAHXXUPOBAHUA MOJEJICH.

° Cl/lJny)THaﬂ Mepa. Tloxa3zatein OOJHOBPEMCEHHO CLCIJICHHOCTU BHYTPH KJIACTCPOB U PA3ACJIICHHOCTU MEXIY
KJIaCTCpaMHu. Z[OHOJ'IHI/ITSJ'IBHy}O I/IH(I)OpMaIII/IIO CMOTPHUTE HUXKEC B pa3aciic Cu/lyQTHaﬂ mepa pansicuposaruA.

* Yucso kaacrepos. Uuciio kj1acTepoB B MOJCIIH.
* Pa3mep HanMeHblllero KJjacrepa. Pazmep HauMeHbIIEro KjacTepa.
* Pa3smep nHauGosbuiero kiaacrepa. Pazmep HauboJibliero kjiacrepa.

* Hanmenbmii k1actep k HanboJbmeMy. OTHOIIIEHUE pa3Mepa HAMMEHBIIIETO KjlacTepa K pa3Mepy HauOOJIbIIero
KJlacTepa.
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* Baknocts. BaxxaocTs nosist Onenka Ha Britaake Ioas. OOpaTute BHUMaHKE HA TO, YTO 3TO MOXXHO BBIYUCIIUTD,
TOJILKO eCJIv 3aJ1aHo 1moJjie OueHka.

Pan:xknpoBath Moje/m, npuMennB. Ecii CHONIB3YIOTCS pa3/iesibl, MOKHO 3aJaTh, KaK UIMEHHO PAHXHUPYIOTCS
MO/JIeJ M, HA OCHOBaHMHU 00Oyvarollero Habopa JaHHBIX UM HaGopa TecTupoBaHus. [ 60yb1nX HAOOPOB AAHHBIX
HCIIOJIb30BAHUE pa3/iesia AJIs Ipe/IBApUTEILHOIO IPOCMOTPA MO/IEJIEH MOXKET CYIIECTBEHHO MOBBICUTh
IIPOU3BOAUTEIHHOCTD.

Yucsio coxpansieMbIX MojIedeil. 3a/1aeT MaKCHMaJIbHOE KOJIMYECTBO MOJIEJICH B CIIENKE, CO3IAHHOM 3TUM Y3JIOM.
Bpicine o paHry MO/JIeJIu MEPEUHCIISIFOTCS] B COOTBETCTBUY C KpUTEpUEM pamxupoBaHus. OOpaTuTe BHUMAaHKUE HA
TO, YTO YBCJIMYCHUEC DTOI'0 OIPAaHNYMBAOIICTO 3HAYCHU S MOXKET IMIOHU3UTH MPOU3BOJUTEIIBHOCTD. MakcumMaJibHOE
paspeniennoe 3navyenue - 100.

CutyaTHas Mepa paHXUPOBaHUS

Mepa parxupoBaHus 10 yMoI4aHuto, CUJlysT, IMEET 3HaUYeHHe N0 yMoJdaHuto 0, MOCKOJIbKY IPU MEHBILIUX
3Ha4YeHUS (T.€. OTPUIATEIIHFHBIX) CPETHEE PACCTOSIHAE MEX Ay HAOIFOJeHIEeM U APYTAMH TOYKAMH TOTO K€ KjIacTepa
6oJIbIIIe, YeM MIHAMAJILHOE CPeTHEE PACCTOSIHUE IO TOYEK B IPYIHX KiacTepax. Takum oOpa3oM, MOZEIH C
OTPHUNIIATEIHLHOM CUITY3THOI MEpOii 3aBeIOMO TOJDKHBI OBITH OTOPOIIIEHBI.

ITo cyTu Mepa paHKHUPOBaHHUS - 3TO MOAU(PUIIMPOBAHHBII CUITY3THBIN KO DHUIIUEHT, COYSTAIOIIUH B ceOe MOHSITHUS
CIIEIJICHHOCTHU BHYTPH KJIacTepa (COTJIaCHO KOTOPOMY HNPeANoYTeHHEe OTAAETCSI MOIEIISIM, COZepKAIUM TECHO
CIIEIUICHHBIE KJIACTEPHI) U Pa3EJICHHOCTH MEX/1y KjacTepaMu (COTJIACHO KOTOPOMY IIPEANOYTEHUE OTIAeTCsI
MOJIEJISIM, COAEPXKAIINM B BBICOKOM CTelIeHn 000COOJICHHBIE KJtacTepbl). CpemHuUit CHIIY3THBIM KOI(DDUIUEHT - 3TO
MIPOCTO Cpe/THEee O BCeM HAOJIFOACHUSM IS CIICAYFOIIEH (hOPMYITI, BEIYMCIIACMOH [T KaXXI0TO HAOIIFOICHUS:

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

re A - pacCTOsTHHE OT HAOJIIOICHHS 1O IEHTPOUIA TOTO KJlacTepa, K KOTOPOMY OTHECEHO TaHHOE HaOJIro/ieHne, a B
- MUHMMAJIbHOE PACCTOSIHUE OT 3TOr0 HAaOJIIOIEHHS 10 IIEHTPOUI0B OCTAJIbHBIX KJIACTEPOB.

CuityaTHBIN K09 DUIUEHT, KaK U ero cpejiHee, MOXeT ObITh OT -1 (Ioka3aTelib OYeHb MJI0X0i Moaesn) 10 1
(moxazaTesib O4€Hb XOPOLIel MOJIesn). Y cpeTHEeHHE MOXKET BBIIOJIHSATHCS KaK HA YPOBHE I'eHepasIbHOM
COBOKYITHOCTH HaOJIFOLIeHUI (UTO JaeT IreHepajibHyo CHIIyITHYEO Mepy), TAK M Ha YPOBHE KJIACTEPOB (YTO HaeT
CHJIy3THYIO Mepy kJiactepa). [T BBIYUCIICHUS! PACCTOSIHMN MOTYT UCIOJIb30BATHCS EBKJIMAOBEI PACCTOSHUSL.

Onuuu SKcnepTa y3na ABTOKNacTepusauma

Ha Bxiamke OkcnepT y3y1a ABTOKJIACTEPU3ALUS MOXHO IPUMEHUTH pa3OueHune (ecji OHO TOCTYIHO), BEIOPATH
aJITOPUTM KJIACTEPU3ALUHK ¥ 3a1aTh [IPABUJIA OCTAHOBKH.

Boi6epure Mogemm. [1o yMoIT4aHUIO JIJTS IIOCTPOCHUS BBIOPAHBI BCE MOJICIIN; HO €CJIU ¥ Bac ecTh Analytic Server, BBl
MOJXETe OTPAHUIUTHCS TEMHU MOICIISIME, KOTOPBIE MOXKETe 3aMyCTUTh B Analytic Server u 3a7aTh U1 HAX OO

IIOCTPOCHUC MoaeJie PpaClCIlJICHU A, 100 rOTOBHOCTH K O6pa6OTK€ 00JIBIINX 00BEMOB JAaHHBbIX.

IIpumeuanue: JlokanapHOE MOCTpOeHNE MoAeeit Analytic Server B pexuMe aBTOMAaTHYECKOH KJIaCTepU3alny He
[OIICPKUBACTCSL.

Hcnonb3yembie Moeu. Mcnob3yiTe nepektoyaTesid B CTOJIOIE CieBa, YTOObI BRIOpATh THUITBI MOJIejei
(asropuTMBI) JUTs BKJTIOYCHUS B cCpaBHEHME. UeM 0OoJIbIlle TUIOB BhI BHIOEpETE, TeM OOJIbIle MOEIICH OYIeT CO3/TaHO
1 TeM OoJIblle BpeMeHH 3aiiMeT X o6paboTka.

Tun moaemu. [lepednciisier TOCTYIHBIE aJITOPUTMEBI (CMOTPUTE HUXKE).

l'[apameTpu MOJ€EJIH. I[JIH KaXXI0ro tTuna Moaejm MOKHO HCIIOJIb30BATH 3HAYCHUS 110 YMOJIYaHUIO UJIM HAXaTh
KHOIIKY 3aZlaTl>, YTOOBI BI:I6paT]> OMNIMHU JJIS KaXXA0r0 TUIA MOJIEJICH. KOHerTHHe OIIMUHN aHAJIOTUYHBI TOCTYIIHBIM
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Ha JIPYTUX y3JIaX MOAEJIMPOBAHMS, OJJHAKO 3/1€Cb MOKHO BbIOpATh HECKOJIBKO ONIUIT MM MX KOMOMHALIUH.
Hanpumep, npu ucnosb30BaHUU MOJIENIEl HelfpoceTell BMECTO BBIOOpa OJHOTO U3 HIECTH CIOCOO0B 00y4eHNU s
MOJHO yKa3aTh BCE U3 HUX, YTOOBI IPU OJHOM IIPOXOJIe OOYIHUThH LIECTh MOIEJIEH.

Komm4ectBo moaeneii. Coaep>XUT KOJIMIECTBO MOJEJIEH, CO3TAHHBIX JIJISI KAXA0T0 aJIrOPUTMA HA OCHOBE TEKYILIHX
napaMeTpoB. [1pn KOMOMHAPOBAHUY OMIUI KOJMIECTBO MOJIEIIE MOXET OBICTPO BO3PACTaTh, HOITOMY
HACTOSTEJIFHO PEKOMEHIYeTCs 0OCOOCHHO BHUMATENIBHO CIIEANTH 3a 3THM 3HAYCHUEM, B YACTHOCTH, IIPU
HCIIOJIb30BaHUN OOJIBIINX HAOOPOB JaHHBIX.

OrpaHn4uTh MaKCHMAJIbHOE BpeMsl, YXO/isiliiee Ha nocTpoenne oaHoii Moaes. (Tosbko s Mmozeneit K-cpennux,
Koonena, nByxmaroBoii oneaku, SVM, KNN, 6aifecoBCKO# ceTu U CiucKa perieHuit). 3agaeT npeaeabHoe
MaKCHMaJIbHOE BpeMs Ha KaXayro MoJiesib. Hanpumep, eciii HEKOTOPOi KOHKPETHON MOJEI MOTpedyeTcs
HEOXUJIAHHO OOJIBIIIOE BpeMs Ha 00y4eHHE 13-32 KAKOTO-TO CJIOKHOTO B3aMMOJICHCTBUS, 3a/IepiKKa BBIMOTHEHUS
MIOJIHOT'O IPOXO0JIa MOJICJIUPOBAHNS MOXKET OBITh HEXEIATSIIBHOM.

I'Io.qnepmu BaeMbie airopuTtmbl

V3exn K-cpequnx xiracTepusyeT HaOOp TAHHBIX B OT/IEJIbHBIE TPYIIBI (FJIH KIJIACTEPEI). DTOT METO.

(% onpeznessieT GUKCHPOBAHHOE KOJIMYECTBO KJIACTEPOB, HTEPAIIMOHHO PACHPEEIISET 3aIICH 110
KJIacTepaM M HACTPAMBAET EHTPHI KJIACTEPOB, MOKA JaJIbHEHIINE yTOUHEHUS O0JIee He YITyUIlaloT
MO/eJb. BMecTo moneITky mpejicka3aTh BBIXOJAHOE 3HAUECHHE A-Cpe/THIE UCIIOJIL3YIOT IPOLECC,
Ha3bIBAEMBIIl HEKOHTPOJIMPYEMBIM 00y4YeHHEM, YTOOBI OOHAPYXKUTH CTPYKTYPHI B HAOOpEe BXOMHBIX
HoJeit.

V3en KooHeHa reHepupyeT THII HeHPOCETU, KOTOPYIO MOXHO MCIOJIb30BATh JJIs KJIACTepU3alun

Habopa JaHHBIX B OT/IeJIbHbIE Ipymibl. Korja ceth nojHOCThIO 00yUeHa, MOX0XKKE 3aIUCH JT0JDKHBI

O OBITH OJIM3KO IPYT OT ApYra Ha BBIXOIHOU KapTe, a OTJIMYAFOIINECS 3AIICH TOJDKHBI OBITH CUIIBHO
pa3aesieHsl. [1o KoJmuecTBY HaOIFOICHHI, 3aXBAYSHHBIX KaX/JIbIM HEHPOHOM B CJICTIKE MOJICJIA, MOXHO
ONPEJIEIUTh CUIIbHBIE HEUPOHBI. DTO MOXKET AATh MPECTABJIEHUE 00 ONpaBJIaHHOM KOJINYECTBE
KJIaCTEpOB.

*l

V3en JIByXIIaroBelii HCIOJIB3YeT METO/I ABYXIIATOBO KilacTepusanuy. Ha nepBoM miare npoBoAnTCS
HEPBBII MPOXOI IO JaAHHBIM, IPU KOTOPOM He0OpaOOTaHHBIE BXOJIHBIE TaHHBIE CKUMAIOTCS B
yIpaBJIsieMblil Ha0op noakjIacTepos. Ha BTopom 1mare ucnoJib3yercs crocod nepapxuyeckon
KJIaCTepU3aLH JIJIs Bce OOJIBIIEro CIMSHIS IIOAKJIACTEPOB B KPYIHBIE U ele 6oJiee KPYIHBbIE KJIaCcTepHlI.
V IByXIIATOBOTO METOJIA €CTh MPEUMYIIECTBO aBTOMATHYECKOW OIIEHKH ONITUMAJILHOTO YHCIIa
KJIACTEepPOB U151 0Oyvaromux JaHHbIX. OH MOXeT 3 ek TUBHO 00PadATHIBATH MOJISI CMEIIIAHHBIX TUIIOB
1 GoJibIIne HAOOPBI JaHHBIX.

V3en One-Class SVM wucnosib3yeT HEKOHTPOJIMPYEMBIid aJITOPUTM O0YYeHHS. DTOT Y3€7I MOKHO
g UCIOJIb30BATH [JIsl OOHAPY)eHus: HOBU3HbL. OH OyIeT 00HAPYKMBATH HEPE3KYFO IPAHUILY TAHHOTO
b Habopa BIOOPOK, YTOOBI 3aTeM KJIACCU(PUIMPOBATL HOBBIC TOUKM KaK MPUHAIJICKAIIME K ITOMY
Habopy Wi HeT. DTOT y3esa moaeupoBanust One-Class SVM B SPSS Modeler peann3oBaH Ha s3bIke
Python, u 115 Hero TpebyeTcs OnbmmoTexa Python scikit-learn®©.

K-Means - 310 oauH 13 HauboJIee YacTo UCHOJIb3YEMBIX aJITOPUTMOB KiacTepuszanuu. OH
pacnpe/esisieT TOYKH JaHHBIX MO 3aJaHHOMY YUCITy KjacTepoB. Y3en K-Means-AS B SPSS Modeler
peaym3oBaH Ha si3bike Spark. [Togpo6HOCTH 06 anroput™Max K-Means cMoTpuTe B pasjeiie
|https://spark.apache.org/docs/2.2.0/ml-clustering.html| OGparute BHIMaHuE HA TO, 4TO y3eT
K-Means-AS aBTOMaTHYEeCKH IPUMEHSET JJIs1 KATETOPUIHBIX IEPEMEHHBIX YHUTAPHOE KOJUPOBAHMUE.
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Onuun OT6paCbIBaHMH y3J5ia aBTOKNnacrtepusaunmn

Ha Bxiagxe OTOpackiBanue y31a ABTOKJIACTEPHU3AIMS MOXHO 3a/1aTh aBTOMAaTUYECKOe OTOpacChIBAHUE MOJIEJIeH, He
OTBEYAIOIINX ONPEACSICHHBIM KPUTEPUIM. DTH MOJEJIN He BOXIYT B CIUCOK CJIENKa MOIEIIN.

MoxHo YKa3aTb MUHUMAJIbHOC 3HAYCHUE CHHy3THOﬁ MEPBI, YUCJIO KJIACTEPOB, Pa3MCPLI KJIACTEPOB U BAXKHOCTh
IIOJIA OLUCHKH, UCIIOJIB3YEMOI'O B MOACIIN. CI/IJ'Iy3THaH MeEpa, YUCJIO KJIACTEPOB U pasMeP KJIIACTECPOB ONPEACIIAIOTCS
TEM, YTO 3aJdaHO B Y3JIC MOACIIMPOBAHMS. HOHOHHI/ITGHBHYIO I/IH(i)OpMaL[I/I}O CMOTPHUTC B pa3aciie ‘OHL[I/II/I MOOCJIN

[y3J1a aBTOMATHYEeCKOIl K1acTepu3amun’ Ha cTp. 77|

JOTOJTHITEIEHO MOKHO CKOH(OUTYPHUPOBATH y3€JI JJI1 OCTAHOBKH BBINOJIHEHHS ITOCJIE TEHEPHPOBAHUS EPBOIt
MOJIEJIU, KOTOpasi YAOBJIETBOPSET 3aJaHHBIM KpUTepusiM. J{oNoJTHUTEIbHYIO HH)OPMAIIUIO CMOTPUTE B paseiie
[TIpaBrIIa OCTAHOBKH JUIS y3J1a ABTOMATHYECKOTO MOIEIAPOBAHHs” Ha CTp. 64

Cnenku aBTOMaTU3NpPOBaAHHbIX Mmoaenen

Korpaa BeinosiHsieTcs y3eJ1 aBTOMAaTUYECKOI0 MOAEIMPOBAHMS, TOT y3€JI OLICHUBAET MOJIEIN-KaHAUAATHI 10 BCEM
BO3MOXHBIM KOMOWHAIMSM ONIUH, pAHXHAPYET BCE MOICIN-KAaHAUIATH HA OCHOBAaHWUH 33/ TAHHBIX BAMHU
oKa3aTesieil ¥ COXpaHsET Jy4IlIue MOJIEIM B CJIENKE COCTABHONX aBTOMATU3UPOBAHHON MOJEIN. DTOT CJIETIOK
MOJIEJIM Ha CaMOM JeJie COACPKUT HaOop Moieseil (0QHY M HECKOJIBKO), CTEHEpUPOBAHHBIX Y3JI0M, KOTOPBIE
MOJHO IPOCMAaTPHUBATh WM BEIOMPATH [1JI1 CKOPUHTA HHAWBHUIYAIbHO. JIJIs KaXKI0 MOIeIIN epeuNCIIIeTCs ee THIl
U BpeMS$ IOCTPOEHHMSI, a TAK)Xe HECKOJIKO APYTUX HOoKa3aTeleil, COOTBETCTBYIOUINX THITY MOJIen. TabmIry MOXHO
OTCOPTHUPOBATH 110 JIFOOBIM U3 3TUX CTOJIOIOB 111 OBICTPOrO MOUCKA CAMBIX HHTEPECHBIX MOEIICH.

* J171 mpocMOTpa JIF0OO0TO U3 CIIENKOB HHANBALYAJILHBIX MOJEIICH ABAX /B! IIEJIKHUTE IO 3HAYKy cienka. OTcroaa
MOJHO CT€HEPUPOBATH y3€JI MOJACIMPOBAHUS IS ATOW MOJIEJIN Ha XOJICT IIOTOKA MJIM CKOIMPOBATH CJICTIOK
MO/IeJIM Ha TAJIUTPy MOJIesIe.

* MuHnm300paxxeHus rpauKoOB JAIOT OBICTPYIO BU3YAJLHYEO OLCHKY IS KaXKOTO TUIIA MOJIEJIH, YTO IIOAPOOHO
omnrcaHo HIKe. UTOOBI CreHeprupoBaTh NOJHOPA3MEPHBIH I'paduK, ABAXKIBI IIEJIKHATE 10 MIHAN300 PaKEeHHIO.
IMonHOpa3MepHBIN TPadUK BHIBOIUT IO THICSYM TOYEK, & €CJIM B HAOOPE TAHHBIX TOYEK OOJIbINe, OYIeT
UCIIOJIB30BaThCS BBIOOPKA. (TopKo 11 AuarpamM paccessHus. ['paduk reHepupyeTcss HOBTOPHO NMPH KaXI0M
BBIBOJIC, TIO3TOMY JIFOOBIE U3MEHEHUS B JAaHHBIX IJIA HOJ'[L?;OBaTeIICfI, HUCIIOJIB3YIOIIUX PE3YJIbTAThl HPOTrPaAMMBI,
TaKMe KaK U3MEHEHHE CJIy4aliHON BHIOOPKY MJIM pa3jielia, BCAKUil pa3 OyAeT BBIIJISIIETh KaK IEPepUCOBKa
JarpaMMBbl paccesiHUsl, eCJIM He BhIOpaHa onuus 3aaaTh Ha4aJbHOE 3HAYeHHe reHepaTopa NceBA0C Iy aiiHbIX
quce).

* Hcnosb3yiiTe naHeIb HHCTPYMEHTOB, YTOOBI TOKA3aTh UJIM CKPBITh KOHKPETHBIE CTOJIONEI HA BKJIaake Moenb
UJIN UBMCHUTH CTOJ'I6CI_I, I/ICHOJ’II)?)yeMI)Iﬁ JJIs1 COpTI/IpOBKI/I Ta6ﬂI/ILU)I. COpTI/IpOBKy MO>XXHO UBMCHUTH TAKXC,
IIEJIKHYB IO 3ar0JIOBKaM CTOJIOLOB).

* Hcnosb3yiiTe KHONKY Y JAJIMTh ISl OKOHYATEIILHOTO YAAJICHUS BCEX HEUCIOJIB3YEMBIX MOJIEIICH.

* UT0OBI HN3MEHHUTH IOPAOOK CTOJ'I6L[OB, IICJIKHUTE IO 3aroJIOBKY CTOJ'I6I.Ia U NIEPETALIUTE €TI0 B HY>)KHOC
IIOJIOKCHUC.

* Eciu ucnosip3yroTest pasaesibl, MOKHO BHIOPATH IPOCMOTP PE3yJIbTATOB IJIs pa3iesia O0yueH s WK pa3zeia
UCTBITAHUN OPU UX TPUMEHUMOCTH.

KOHerTHLIC CTOJ'I6LII>I 3aBUCAT OT TUIIA CPABHUBACMBIX MOHeHCﬁ, qTo HO,Z[pO6HO OIIMCAHO HMXKCE.

BunapHbIe o1 Ha3HAYCHUS

* J1ns OMHAPHBIX MOJIejIell MUHII300pakeHre rpaduka IMOKa3bIBaeT pacupeaesieHne (pakTHICCKUX 3HAUCHHH C
HAJIO)KEHHBIMU TIpe/ICKa3aHHBIMU 3HAUYCHUSIMU, YTOOBI TaTh OBICTPOE BH3yaIbHOE 0003HAYCHHUE, CKOJIbKO 3amuceit
OBLIO IPABUIILHO MIPEICKA3aHO B KaXIOW KaTETOPHN.

* Kputepun paHXUPOBAHUS COBINAAIOT C OMIUSIMU Ha y3JIe MOACIMPOBAHNS aBTOKJIACCU(DUKAIIUH.
JonoyHuTebHY 0 HHOOPMALIAIO CMOTPUTE B pa3elie |“Onu1/m MoJIeJIell y3J1a aBToKJIaccCu(puKayu’ Ha CTP. 661

* Jlms ompeiesieHIsI MAaKCHMAaJIBHOTO JIOXO0/1a COOOIIaeTCs TakXkKe O MPOLEHTHIIE, B KOTOPOIl TOCTUTaeTCst
MaKCUMYM.
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* J171 MHTErpUPOBAHHOTO MOABEMA MOXXHO C IIOMOIIBIO TAHEIM HHCTPYMEHTOB U3MEHUTDH BEIOPAHHYO
MPOIICHTUJIb.

HomunanbHbIe OIS HaA3HAUYCHUS

* JIu1ss HOMUHAJILHBIX (HA00P) Moielieit MUHUN300pakeHre rpaduka MOKa3bIBaeT pacipeaesicHne GakTHIeCKuX
3HAYEHUN C HAJIOXKECHHBIMU npeaACKa3aHHBIMU 3HAYCHUAMU, ‘ITO6I)I JaThb 6I)ICTpOC BU3YAJIbHOC O603Ha'leHI/Ie,
CKOJIbKO 3aITiceii ObLIO MPaBUIIbHO MPEACKA3aHO B KAXKOW KaTerOpuH.

* Kputepun pamxupoBaHUs COBIA/IAIOT C ONMIMSIMHU Ha y3JI€ MOJICJIMPOBAHNUS aBTOKIacCH(DUKAIIMH.
JIONOJHATEIbHYI0 MHYOPMAIIHIO CMOTPHUTE B paszese [ “Onuun Mojienel y3/1a aBTokiaccudukanmn’ Ha cTp. 66|

KosmuecTBeHHbIE T10JIS HA3HAYEHUS

*  JIJ151 KOJIMIECTBCHHBIX (YMCIICHHBIN IMANa30H) MOEJICH rpaduK BEIBOIUT MPEICKA3AHHBIC 3HAYCHMS B
3aBUCHMOCTH OT HAOJIFOTaeMBIX JJIS1 KaXK 0¥ MOJiesH, YTOOBI JaTh OBICTPOE BU3yaJIbHOE 0O03HAUEeHUE
KOppeJsnuit Mexay HuMu. J1J1s1 Xopolieid MOJe/d y ToYeK rpaduka JOJDKHA ObITh TCHACHIUS KJIACTCPU3AIMN
BJI0JIb IMATOHAJIM, a HE IPOM3BOJILHOTO pa30opoca 1o rpaduxy.

* Kputepun pamxupoBaHUs COBIA/IAIOT C OMIMSIMHE HA y3JI€ MOJICJIMPOBAHUS aBTOHYMepaluu. J{OMOIHUTEIbHYIO
uHOPMAIIIO CMOTpHUTE B paszerie [ ‘Onmun Moeteii y31a apTonyMepamun” Ha crp. 72}

ITonst Ha3HAYEHMS KJIacTepa

* J171s1 XJIaCTepHBIX MoJiejiell Ha rpaduKke BRIBOOUTCS KOJIMYECTBO TOUEK B 3aBUCUMOCTH OT KJIacTepa IS KakIoi
MOJIEJIH, YTOOBI AaTh OBICTPOE BU3yaIbHOE 0003HAYCHUE PACIIPEICIICHUS KIIACTEPOB.

* Kputepun paHxupoBaHus COBIAAAIOT C ONIUSIMU Ha y3Jie MOJEJIMPOBAHUS ABTOKJIACTEpU3AIUH.
JlonoJTHUTEbHY 0 MHOOPMAIIAIO CMOTPUTE B pa3elie |“Onunn MOJEJIX y3J1a aBTOMATUYECKOHN KJjlacTepu3anu’
Ha cTp. 77

Bre16op Mopesneit aj1st ckopuHTa

Crosben Mcnoan3oBaTh? M03BOJISIET BaM BEIOpATh MOJAEIH, KOTOPBIE OYAyT UCHOJIb30BATHCS IPU CKOPUHTE.

* Tompko 1y OMHAPHBIX, HOMUHAJIBHBIX U YMCIJIOBBIX MOJICH Ha3HAUYCHHSI BBl MOXXETEe BHIOPATH HECKOJILKO MOIeIIeit
CKOPHHTAa 1 KOMOWHUPOBATH OIEHKH B CJIETIKE OHOW KOMOWHIpOBaHHOM Moaemi. [Ipn koMOnHIpOBaHUT
IIpeCKa3aHuii OT HECKOJIBKUX MOJIEJIe MOXHO N30eXaTh OrpaHUICHHH, HAKJIAIbIBAEMBIX HA OTICJIbHYIO
MO/JIeJIb, U Y4CTO MOJIYUYUTh B Pe3yJIbTaTe 00Jiee BLICOKYIO OOIIYIO TOYHOCTh, YeM MOKHO OBl ObIJIO TOCTUTHYTH B
JIF0001 eTMHUYHON MOJIEIIH.

* J171s1 XJIaCTepHBIX MoJiejielt OTHOBPEMEHHO MOXHO BBIOPATh TOJILKO OJIHY MOJIeIb CKOpHHTA. [1o yMoTiaHutIo
IepBOY BEIOMpaeTCs caMasi BBICOKO PAHXIPOBAHHAS MOJIETIb.

FeHepupoBaHue y3noB U moaenen

Bu1 MoxeTe CI'CHEPpUPOBATH KONMIO CJICIKA COCTaBHOM aBTOMaTI/I3I/IpOBaHHOI71 MOACJIN UJIA y3€JI aBTOMATUYECCKOT O
MOJCJIUPOBaHUsA, HA KOTOPOM OHaA ObLIa co3aaHa. DTO MOXET OBITh IMMOJIE3HO, HAITPUMEP, €CJIN Y BAC HET UCXOJHOTO
IIOTOKA, B KOTOpOM OBLI IIOCTPOCH CJICIIOK aBTOMaTI/ISI/IpOBaHHOﬁ MOJCIIN. Kak BapuaHT, MOXHO CICHEPUPOBATH
CJICIIOK WUJIKA Y3€JI MOACTIMPOBAHUS IJIA Jr000i U3 UHIUBUOYAJIbHBIX MO,E[eJ'ICfI, MNCPCUYUCIICHHBIX B CJICIIKE
aBTOMaTI/ISI/IpOBaHHOﬁ MOICIIN.

CJlennok aBTOMaTHU3UPOBAHHOTO MOAEIIMPOBAHUS

B Mmenro Co3aaTh BbibepuTe DyHKT Mo/e/b Ha NAJATPY, YTOOBI 100aBUTH CIENOK aBTOMATH3UPOBAHHON MOJIENIN HA
nayuTpy Moaenu. CreHepipOoBaHHYIO MOEJIb MOXXHO COXPAHUTD UJIH UCNOJIb30BaTh, KAk €CTh, O€3 BO3BPAILICHUS B
MOTOK.

Kak BapuaHT, MOXHO BEIOpaTh B MeHI0 Co3/1aTh NyHKT I'eHepHpPOBaTh y3e.1 MOAeHPOBAHHUS, YTOOBI T0OABUTH y3€II

MOJIEJIMPOBAHUS HA XOJICT IIOTOKA. DTOT y3eJI MOXXHO HCIOJIB30BATh JJIs1 MOBTOPHON OIEHKH BHIOpPAHHBIX MOt
0e3 MOBTOPEHMS 3aIIyCcKa BCETO IMKJIA MOJCIMPOBAHMAS.
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Crenok HHANBUAYATHHOTO MOIEIIMPOBAHUS

1. B menro Mojesib IBaXX/IbI IIEJIKHATE IO HY>)XHOMY MHIMBHAyaJIbHOMY cienky. Komus sToro cienka
OTKPBIBACTCS B HOBOM JTHAJIOTOBOM OKHE.

2. B wmenro Co3gath HOBOTO JUAJIOTOBOTO OKHA BhIOEpUTE MyHKT Moae/b HAa NAJIMTPY, YTOObI 100aBUTH CJIETIOK
aBTOMATH3UPOBAHHOW MOJIEJIM HA AJMTPy Moienu.

3. Kak BapuaHT, MOXHO BbIOpaTh B MeHI0 C03/1aTh HOBOTO JMAJIOTOBOTO OKHA MYHKT I'eHepHpoBaTh y3e
MO/IeJIMPOBAHHSI, YTOOBI T00ABUTH y3€JI MOJEJIMPOBAHMS Ha XOJICT IIOTOKA.

FeHepupoBaHue Anarpamm oLeHK!

Toibxo JJIA 6I/IHaprIX MoOJgeJIeH. MoxHO CICHEpUPOBATh JUAaIrpaMMbl OLICHKH, OGCCH@"II/IBa}OH_II/Ie BO3MOXHOCTB
OLOCHKU U CPABHCHUSA HpOI/ISBOHI/ITCHLHOCTeﬁ BCEX MOJIEJIEH. I[I/Ial“paMMLI OLCHKU HCAOCTYIIHBI IJI MO,Z[G.Heﬁ,
CICHCPUPOBAHHBIX HA Y3JIaX aBTOHYMEpPAIIUU NJIM aBTOKJIACTCPU3aAllhU.

1. Bcronbue Hcmoavzo6ars? cienka aBTOMATH3MPOBAHHON MOJIEIIN aBTOKJIACCU(DUKAINH BEIOCPUTE MOJIEIIH,
KOTODbIE Bbl XOTUTE OLICHUTD.
B mento Co3nate BeiOepuTe MyHKT Juarpammel oneHkn. [TosBUTCS nuajioroBoe okHO JlmarpamMMa OIEeHKH.

Bribepute THO muarpaMMBbl U IpYyTHe HYKHBIE OIIIHAML.

FpadpuKmn oueHKn

Ha Bxiagxe Mojiess ciienka aBTOMAaTU3UPOBAHHON MOJIEII MOXHO JIETAJIM3UPOBATH MHPOPMAIINIO JJIs1 BEIBOJA
WH/IVBU/TyaJIbHBIX TPA(UKOB IS KOXKION U3 MOKa3aHHBIX MOJIesIei. [{JIs CIIenKOB aBTOKJIACCU(BUKAIUY U
ABTOHYMepalluy Ha BKJIagke ['paduk BEIBOIUTCS U IpadyK, U BAXKHOCTb IPEAUKTOPOB, OTOOPAXKAFOIINE Pe3yIbTaThI
BCceX KOMOMHMPOBAHHBIX MOJIejiel. JIONOJHATEIbHYIO HHPOPMAIUIO CMOTPUTE B pa3ielie |“Ba)KHOCTI: npe/:[I/II(Topa”|

s aBTOKIaccurKanmy MOKa3bIBaeTCs rpaduK pacupeaeseHus], a A1 aBTOHYMEPAIiH - MyJIbTATpauK (Takxe
M3BECTHBIN KaK IarpamMMa paccesHus).
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[naBa 6. [lepeBbA peLueHUn

Moaenu nepeBbeB peLLeHUN

Moyenu AepeBbeB PelleHn i CIIyKaT IS CO3IAHUS CUCTEM KJIacCU(BHUKAINYT, KOTOPbIE MPECKA3bIBAIOT M
KJIacCupUIUPYIOT Oyaylne HaOJIFOIEeHUST HA OCHOBE HAOopa pemraromux npabuil. Ecim naHHble pa3iesaioTes Ha
HMHTEPECYIOIIIe BacC KJIACCHl (HAIPUMEP, CCYIbI BBICOKOTO ¥ HU3KOI'O PUCKA, HOMIMUCYUKY U HE-ITOAMUCYUKH,
TOJIOCYIOIIME U HETOJIOCYIOIIUE UJIM TUIIBI OaKTepHit), MOKHO UCIOJIb30BATh CYIIECTBYIOIINE TaHHBIE JJIS
MOCTPOCHUS PABIII, KOTOPHIE MOXHO MPUMEHSITh JIJIsI KJIACCH(DUKAIIMU CTAPBIX ¥ HOBBIX HAOJIIOICHUIA C
MaKCHMaJIbHOM TOYHOCTHI0. HampuMmep, MOKHO OCTPOUTH ACPEBO, KIIacCU(UIMPYFOIIee KPSAUTHBIC PUCKH UITH
HaMEpEeHHe MOKYIKUA Ha OCHOBAHUU BO3PACTA U APYTUX (DAKTOPOB.

Taxoif moIX01, KOTOPBI HHOTAA HA3BIBAIOT 8b16040M IPAgU.ld, 001a1aeT HECKOJIbKUMH IPENMYIIeCTBAMH.
Bo-nepBrIX, poriecc paccyXACHUs, CTOSIIIA B OCHOBE MOJIEIIH, BUACH BaM IIPH IPOCMOTPE IepeBa. DTO BaXKHOE
OTJIMYME OT CHOCOOOB THIIA YéPHOTO AuUKd, B KOTOPOH BHYTPEHHIOIO JIOTUKY OBIBACT TPYIHO MOHSTH.

Bo-BTOpBIX, IpolIeCC aBTOMATUYECKU BKJIFOYAET B CBOU MPaBUjIa TOJBKO T€ aTpUOYThI, KOTOPBIE HA CAMOM JeJie
HMMEIOT 3HAYCHUE IPU NPUHSITUH pellieHus. ATpUOYThI, KOTOPBIC HE BHOCSAT BKJIa/ia B TOYHOCTH JIepPeBa,
UTHOPUPYIOTCS. DTO MOXKET J1aTh OYEHB IOJIC3HYIO HHOPMAIUIO O TAHHBIX M HO3BOJISAET COKPATUTDH JAHHBIC 10
peJIeBaHTHBIX IOJICH TIepe]T TPSHUPOBKOM IPYroro MeTo1a 00yUeHHs, TAKOT0, KaK HeiipoceTh.

CIlenku MoJIeJH JiepeBa pelieHnit MOKHO npeoopasoBaTh B coopanue npaswt [F-THEN (nabop npasu.t), koTopoe BO
MHOTHUX CITy4asix naetT nHpopmaiuio B 6oJiee moHATHOU opMme. [Tpe3eHTanus aepeBa pelieHnii 0COOEHHO TOJIe3Ha,
KOT'/1a BBl XOTUTE MOCMOTPETh, KAK aTPUOYTHI B JAHHBIX IIOMOTYT BBINOJHUTE pasduerue Wil pacujeriieHue BCei
COBOKYITHOCTH Ha [IOJIMHOXECTBA, PeJICBAHTHBIC 151 poOJieMbl. BeiBox y3i1a JlepeBo-AS oTimMvaeTcs OT BbIBOIA
JIPYTHX y3JIOB IepeBa PEIICHUIA, TAK KaK OH BKJIFOYACT CIMCOK IMPABKJI HEIIOCPEICTBEHHO B CJICTIOK, O3
HEoOX0MMOCTH co3aanns Habopa npasul. [1pe3eHTanus Habopa NpaBuJI MOJIE3HA, €CJIH BBl XOTUTE IOCMOTPETh
KaK KOHKPETHBIC TPYIITBI 3JIEMEHTOB COOTHOCSITCSI C KOHKPETHBIM 3akJiroueHueM. Hanpumep, ciiemyroliee mpaBuiio
JAET mpoghuie JIS1 TPYIIBI aBTOMOOUIIEH, KOTOPBIX CTOUT MOKYHATh:

IF tested = 'yes'

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

AnropuTmbl NOCTPOEHUA AepeBa

Jutst xj1accu(pUKaIMOHHOTO M CETMEHTAIMOHHOIO aHAJIN34a IOCTYIIHO HECKOJIBKO aJIrOPUTMOB. Bee 9TH ajiropuTMbl
BBIIIOJIHSIFOT B OCHOBHOM OJHO U TO XK€ - IPOCMATPHUBAIOT BCE MOJIST M3 HAOOpa JaHHBIX, YTOOBI HANTH TO IOJIE,
KOTOpOE JaéT HAMJTYYIIYIO KJIACCU(DUKALIMIO MJIA HAMIyYIlIee IpeacKa3atue myTeM pa30ueHus JaHHbIX Ha
MOATPYIIEL. DTOT MPOIECC MPUMEHACTCS PEKYPCUBHO, MOATPYIIBI pa30MBAIOTCS HA BCE MEHBIIINE U MEHbIIINE OJIOKH
IO TeX IOp, IIOKa IEPEBO He OYAET 3aBepIICHO (YTO 3aAETCs ONMpPeIeICHHBIMEI KPUTEPUSIMHU OCTAaHOBKH). IToJis
HA3HAYCHUS U BXOJHBIC MOJIs, KCIOJIb3yeMbIC IPU IIOCTPOCHUH JIEPEBa, MOTYT ObITh HENPEPHIBHBIME (UHUCIIOBOM
JIIATa30H) WK KaTerOPUIHBIMY, B 3aBUCMOCTH OT MCIOJIb3YyeMOT0 aJroput™a. Ecim noJie Ha3HaueHuUsI
HENPEPBIBHO, TEHEPUPYETCS IEPEBO PErPECCUU; €CIIH KE MOJIC HAa3HAYCHUS KATErOpUtHOE, TCHEPUPYETCS IEPEBO
KJIACCU(UKAIIHH.

V3ex gepesa xiaccudukanuy u perpeccuu (Classification and Regression, C&R) renepupyet nepeBo
ﬁiET PpeLLEeHHI, TO3BOJISIOLIEe IPEICKA3bIBATD MJIM KJIACCU(ULUPOBATH Oy aylLHe HAOIIOJeHUSI. DTOT METO.
UCIOJIb3YEeT PEKYPCUBHOE pa3jesieHue, YTOObI PACIENNTh 00yYarolie 3alMCH Ha CErMEHThI, Ha
KaXXJIOM IIare MUHIMHU3UPYsI HEOTHOPOTHOCTb, IPHYEM y3eJI IepeBa CUMTASTCs ““UUCThIM”, €CJIH BCe
100% nabiroeHmit B y3J1e HONAIAl0T B KOHKPETHYIO KaTErOPHUIO IOJIsI Ha3HAYeHHs. BxoxHbIe OIS 1
HOJI1 HA3HAYEHUSI MOTYT OBITH U3 YHMCJIOBOT'O IUANA30HA UM KATErOpUaIbHBIMU (HOMUHAJILHBIMH,
HOPSAIKOBBIME WM (yIaraMu); Bce pacilenieHus: OuHapHbI (TOJIBKO JBE HOATPYIIIbI).
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\ V3en CHAID renepupyet AepeBbsl pellIeHAH, UCTIOJIb3YsI CTATUCTUKY XU-KBAAPAT IS ONpeIeIICHIS
)T:«% ONTHMAJIbHBIX paciiemienuit. B otymune ot y3i0B nepesa C&R u QUEST, CHAID moxet
TeHEPUPOBATH HE TOJILKO OWHAPHBIC JIEPEBbS, TO €CTh Y HEKOTOPBIX PACHICIIIICHHI MOXET OBITh
6oJIbIIIe IBYX BETBEW. BXOTHBIE OJIS ¥ IOJIe HA3HAYEHHSI MOTYT OBITh KOJIMYECTBEHHBIMH (YHCIIOBO
JMana3oH) uiM kateropuajbHbiMu. McuepnbiBatonumiit CHAID - 3o Mmogudukanms metoga CHAID,
IIPU KOTOPOM MPOJIesIbIBaeTCst 6oJiee TInaTebHas paboTa M0 H3yIEHUIO BCEX BO3MOKHBIX
pacILenIeHuH 1S KaskAoro IpeAUKTOopa, HO 3TO TpedyeT OoJIblile BpeMEHU JJIs1 BBIYUCIICHUI.

V3ex QUEST npenocrasisieT MeTO I OMHAPHON KJIaCCU(DUKAIIMN JIJIsl HIOCTPOCHHUS IePEBbEB PEIICHUIA,
pa3paboTaHHBI! 7151 yMEHBIIEHHSI BpeMeHN 00paboTKy, TpedyeMoro It aHaIm3a OOJIbIINX JEPEBLEB
C&R, npu 01HOBpEeMEHHOM I10JIaBJICHUN OOHAPYKEHHOT'O B ClOcOo0aX AepeBbeB Kiaccupuranuu
HIpeANoYTeHUs] BXOAHBIX [0JIeil, JOMyCKaroIMX 6oJIblile paciiuenieHuili. BxoaHble noJis MOTryT ObITh B
YUCIJIOBOM JAnana3oHe (KOJIMYeCTBEHHBIMHE), HO TT0JIe Ha3HAYEHHS JOJDKHO OBITh KaTeropruaIbHBIM. Bee
pacuienyieHus: OUHAPHBIE.

QLEST

V3en C5.0 cTpouT Ui IepeBO pelIeHU, NI HA0Op MpaBWI. ITa MOCJIb paboTaeT, pa3aesss
C})I\ BBIOOPKY Ha OCHOBAHUM 3HAYEHHUS B MOJIE, JAFOIIET0 MaKCUMAJIbHBINA HH()OPMAIIMOHHBIH BHIMTPHIII HA
3.0 KaX70M ypoBHe. [Tojie Ha3HAYeHHU S JOJDKHO OBITH KATETOPUAJIbHBIM. Pa3perieHo HeCKOJIbKO
pas3/esieHuii Ha MOATPYIIIBI, U TAKKUX MOATPYIIT MOXET ObITH OOJIbIIE ABYX.

V3en nepeBbeB-AS aHnasioruyeH cyiectByromemy y3iy CHAID, ognako y3en nepeBbeB-AS

\ }'{br\ ] CKOHCTPYHMPOBAH 111 00pabOTKH OOJILIIIOr0 00beMa JaHHBIX C IIEJIbIO CO3/IaHUs OJTHOTO JIepeBa 1

\ BBIBOJIUT KOHEUHYIO MOJIEJIb B IPOrpaMMe MPOCMOTpa BbIBOAA, 1obaByieHHOi B SPSS Modeler Bepcun
17. 3TOT y3es reHepupyeT IepeBO PEIICHH ¢ UCIOJIb30BaHUEM cTaTUCTUKK Xu-kBaapaT (CHAID) nis
onpeJiesIeHus ONTUMAJIbHBIX paciuerienuii. Takoe ucnosibzoBanue CHAID moxeT crenepupoBaTh
HeOMHAPHBIE IEPEBbs, TO €CTh Y HEKOTOPBIX PACLICIIICHUH MOKET ObITh OOJIbIIIE IBYX BETBEH.
BxopHbIe m0JIs ¥ TOJIe HA3HAYEHUSI MOTYT OBITH KOJIMYECTBEHHBIMHE (YMCIJIOBOI TMANa30H) MU
kateropuaibHeiMu. McuepnbiBaromuit CHAID - ato mogudukanus merona CHAID, npu koTopom
IpOJeIIbIBACTCS OOJiee TIIATEIbHAS paboTa 10 U3YYCHUIO BCEX BO3ZMOXKHBIX PACIICIUICHUN IS
KaXXIO0r0 NPeAUKTOPa, HO 9TO TpedyeT OOJIbIe BpeMEHH 17151 BHIYUCIICHUIA.

p V3en ciyvaliHbIX AepeBbEB aHAJIOTHYEH cylecTByromemy y3iy C&RT; ogHako y3es ciayyaitHbIX
’ : JIepeBbEeB CKOHCTPYUPOBAH AJIs1 00pabOTKH 00JIBIIOT0 00bEMa JAHHBIX C IEJIbIO CO3AaHUs OJHOTO

' , JiepeBa ¥ BEIBOJIUT KOHEYHYIO MOJIEJIb B CPEJICTBE IPOCMOTPA BBIBOJIA, 1obaBiieHHOM B SPSS Modeler
Bepcun 17. Y3en ciyuyaliHbIX AepeBbEB T€HEPUPYET AEPEBO PEIICHUN, KOTOPOE UCTIOIB3YETCs IS
IpeAcKa3aHus Ui Kjaccupukanuy Oyaymux HabroaeHui. DTOT METO UCIIOJIb3YeT PEKYPCUBHOE
paszeseHue, YTOObI paclenUTh OOYYAOIIUe 3aUCH Ha CETMEHTHI, HA KaXI0M I1are MUHUMU3UPYS
HEOTHOPOTHOCTD, IIPHYEM Y3eJI AepeBa CUUTaeTCs uucToim, ecii Bee 100% HaOIrOIeHUIT B y3I1e
HOMAJAar0T B KOHKPETHYIO KaTErOPHIO IOJIS Ha3HAYCHUS. BXOAHbIE OIS U IOJIsl HA3HAYCHUSI MOTYT
6blTb U3 YUCJIOBOT'O JUana3oHa UJIM KaTEropuajJbHbIMU (HOMI/IHaJ'I])H])IMI/I, NOPAAKOBBIMU UJIA
(maramMm); Bce paclieIieHHst OMHAPHBI (TOJIBKO J1BE HOATPYIIIE).

O6wue cnocobbl aHanu3a Ha OCHOBe AepeBbeB
Hiokxe mpuBeieHbI HEKOTOPBIE O0IIME TPIMEHEHHS aHAIM3a Ha OCHOBE JCPEBBEB!
Cermentayus VineHTuuumupoBaTs TeX, KTO, BO3MOXXHO, BXOJUT B OIPE/ICICHHYIO IPYIIILY.

Crparugpuxayus HazHaunTh HAOIFONCHUS B OJTHY U3 HECKOJIBKUX KATETOpHUil, HAIPUMED, B TPYIITY BEICOKOTO,
CpEIHEeTO TN HA3KOTO PHCKA.

Ipencraszanue Co3aaTh IpaBIIa U UCHOJIB30BATH UX IS TpeIcKa3aHus Oyaymux coosTuid. [Iporno3upoBanue

MOJXeT TakXe 03HAYaTh IMONBITKH CBA3ATh IIPEICKa3bIBaeMble aTPHOYTHI CO 3HAYCHUSIMH HEKOTOPBIX HEMPEPHIBHBIX
IEPEMEHHBIX.
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Coxpawenue 1anubiX u IKpanuposanue mepemeHnslx BpIOpaTs moje3Hoe MoAMHOXKECTBO IPEIUKTOPOB U3 OOJIBIIIOTO
Habopa MepeMEeHHBIX JJIS UCIIOJIb30BAHMS TP HOCTPOCHUN (DOPMAIBHON TapaMeTPUIECKON MOIEIH.

Hnpentuguxayus e3aumoseiicréus U neHTnUIMpPOBATH B3aUMOCBS3H, KOTOPBIE IPUHAJIEKAT ONPeIeSIeHHON
MOATPYIIe, ¥ yKa3aTh UX B (hopMasIbHOI NapaMeTprUIecKoi MOIEIH.

CauAanue KaTeropuil u JUCKPeTU3AYU HeIPePbIsHbIX mepemerHblx [1epeKoInpoBaTh KATETOPHH IPEAUKTOPA TPYII H
HETIpePHIBHBIC IEpeMEHHbIE C MUHUMAJIBHOH OoTepeit HHPOpMAaIUIL.

MHTepaKTuBHbIN NOCTpOUTENDb AepEBbEB

BB MOXeTe aBTOMATHYECKH CTEHEPHPOBATH MOJIEJIb IEPEBA, IPH HTOM aJITOPUTM BBHIOMpAET HAMIIyUIIIee
pacIIeruieHIe Ha KaX/I0M YPOBHE, UJIM e B3STh yIIpaBJICHUE HA ce0s M UCNOJIb30BATh HHTEPAKTUBHBIN TOCTPOUTEIH
JiepeBa, Ipu MOMOIIY BaIllUX 3HAHUN 0 OM3HEce YTOUHS WM YIpolas JepeBo NMepes COXPaHEHUEM CJIETIKA MOJIEIH.

1. CosnaiitTe HOTOK 1 0OABbTE B HETO OJMH M3 y3JI0B AepeBa perieHuii: JlepeBo kiaccuukaiuu u perpeccum,
CHAID umn QUEST.

IIpumeuanne: HTepakTHBHOE MOCTPOEHNE AEPEBBEB HE noAaepxuBaercs 11 Jepea-AS u nepesbes C5.0.

2. Ortxkpoiite y3es u Ha BKiIanake [1osis BeIOepuTe OIS HA3HAYCHUS U IPEIUKTOPA, 4 TAKXKe 3a/1aifiTe HeOOXOANMBIE
JIOTIOJTHUTEJIbHBIE ONIuy MoaeiH. [ToapoOHbIe MHCTPYKIUK CMOTPHUTE B TOKYMEHTAINH 10 KaXIOMY Y31y
HOCTPOEHHUS JepeBa.

3. Ha manem Lesm Bryiagxu Onumm NOCTPOSHUS BEIOEpUTE 3aMyCTHTh HHTEPAKTHBHBII Ceanc.

4. Haxmute kHONKY 3amycK, 4TOOBI 3aIlyCTUTh IOCTPOUTEb 1€PEBLEB.

BeiBomuTCS TEkyImee epeBo, HAYMHAS OT KOPHEBOTO y3J1a. BBl MOXeTe pelakTHpOBaTh U yCeKaThb BETBH JepeBa 110
YPOBHSIM U 00pamaTthcs K ”HPOPMAIUH IO BEIUTPBIITY, PICKAM U CBI3aHHON MH(OpPMANHU 10 TOTO, KaK
CreHepUpOBATh OJHY HMJI HECKOJIbKO MOIEIEH.

KommeHTapum

» Jluis y3510B nepeBbeB Kitaccudpukanun u perpeccur, CHAID u QUEST y J1ro6bIX OPSIAKOBBIX TOJIEH,
HCIIOJIb3YEMBIX B MOJIEJIH, JOJDKHA OBITh YHCIIOBAas CHCTEMa XpaHeHus (He cTpokoBas). [1pr HEOOXOIMMOCTH ISt
7X IpeoOpa30BaHUsI MOXET UCIOJIH30BATHCS Y3€JI MOBTOPHON KIIaCCU(BIKAIIH.

* (HeobOs3aTermpH0) MOXHO C HOMOIIBIO TIOJIs pa3/ieIeHuUs pa3/Ie/IuTh JaHHbIC Ha 00YYAFOIIYIO0 BEHIOOPKY 1
TECTOBYIO BEIOODKY.

* [ToMuMO UCTIOTL30BAHUS TOCTPOUTEIIS IEPEBBEB, MOXHO TaKXKe CTE€HEPUPOBATH MOJIEJIb HETOCPEJACTBEHHO U3
y3J1a MOJIeJIMPOBaHUS, KaK U ¢ npyrumu monessimu IBM SPSS Modeler. JonosiHuTeIbHYIO HHGOPMALIHIO
CMOTpPUTE B pa3fesie |“Hel'[0Cpe,Z[CTBeHHOC IIOCTPOCHUE MOJIEJIH JiepeBa’ Ha CTP. 96I

HapawunBaHue n yceueHue aepesa

Bxutagka moctpouTtens nepeBbeB [Iporpamma mpocMoTpa mMo3BOJISIET IPOCMATPUBATH TEKYIIee IePEeBO, HAUYMHAS OT
KOPHEBOT'O y3JIa.

1. s HapauBaHus JepeBa BLIOEPUTE U3 MEHIO:
Jlepeso > Hapactutb 1epeso

CucreMa OCTPOUT AEPEBO, PEKYPCUBHO BHIOJHSS PACIEeIIeHAE KaK10i BETBH, IIOKa He OyIeT JOCTUTHYT
OJIVH WJIA HECKOJIbKO KPUTEPUEB OCTAHOBKHU. B KaX10#1 TOUKe pacIienieHns] aBTOMAaTHYECKH BhIOUpaeTCs
HAWTYYIINA TPeIUKTOP HA OCHOBE MCIOJIB3YEMOTO METO/1a MOACIUPOBAHMS.

2. [pyroii BapuaHT - BEIOpaTh HapacTuTh 0/IMH YPOBEHb JiepeBa, YTOOBI TOOABUTHL OANH YPOBEHbD.
3. UtoO6bl 100aBUTL BETBb MO/ ONPEIEICHHBIM Y3JI0M, BbIOEpUTE 3TOT y3eJ1 U Bbioepute HapacTuTh BeTBb.

UToO6BI BEIOPATH IPEAUKTOP, MCHOIB3YEMBIil TS pacIlelieHns, BeiOepuTe TpeOyeMblil y3eJl, 3aTeM BbIOepuTe
HapacTuTh BeTBb € 0.1b30BaTe/IbCKHM pa3je/ieHneM. J10noIHUTEIbHYI0 MHPOPMALIUIO CMOTPUTE B pa3/ielie

A 99

[Onpenenenne nop3oBaTenbCeKkuX paciienyeHnii” Ha crp. 86

9]

YT00BI yceub BeTBb, BEIOCPUTE y3€J1 U BEIOEpHUTE Y IAJMTh BETBb, YTOOBI OUNCTUTH BLIOPAHHBIN y3€I1.
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6. UYUToOBI yoaquTh U3 AepeBa HIKHUM YPOBEHb, BHIOEPUTE Y 1AJUTH OHH YPOBEHb.

7. Tombko s nepeBbeB Kiaccupukanuu u perpeccun u gepeBbeB QUEST: BriOepute HapacTuth 1epeBo u yceub,
9TOOBI IPOBECTH YCEUCHHE HA OCHOBE aJITOPUTMAa CTOMMOCTH-CIIOKHOCTH, KOTOPBI HACTPANBAET OLEHKY
PHUCKOB, YIUTHIBASI KOJIMYECTBO KOHEYHBIX Y3JI0B, YTO OOBIYHO MTO3BOJISIET YIPOCTUTH AEPEBO. [{OMOIHATEILHYEO
rHPOPMAIIIO CMOTPHUTE B pa3iesie |“V3en JiepeBa KJIaCCU(PUKAIIMU U perpeccuu’’ Ha CTP. 9Sl

ITpocMoTp npaBuI paciiensienus Ha BkJjaake [Iporpamma npocMotpa

ITpu npocMoTpe npaBuJil paciieryieHus Ha BkJajake [Iporpamma npocMoTpa KBaJpaTHbIE CKOOKH O3HAYAIOT, YTO
coce/lHee 3HAUeHUE BXOJUT B JUANA30H, a KPYIJIble CKOOKH - UTO COCe/IHee 3HAU€HUE UCKJIFOUEHO U3 Arana3oHa.
Taxum oOpa3om, Beipaxkenue (23,37] o3HavaeT "0oT 23 UCKITIOYUTETILHO 10 37 BKIIOYUTEILHO", TO €CTh OT JFOOOT0
3HaYeHUs, MpeBbImaroniero 23, mo 37. Ha Bkiagke Moelb 9TO ke yciIoBUe OYAET BBITJIAIECTh CIICAYIOIIIM
obpazom:

Age > 23 and Age <= 37

IIpepsiBanne HapanmBaHus AepeBa. UToOBI IpepBaTh ONEpaIiio HapallluBaHUs AepeBa (HapuMep, ecii OHa
3aHUMAaeT OOJIbIIe BpEMEHH, YeM IIPEANoIarajaock), HaXMUTe KHONKY OCTaHOBHUTH BBHIITOJIHEHNE HA MTAHEN
MHCTPYMEHTOB.

o

Pucyrok 28. KHorika OcTaHOBUTb BbIMOTHEHNE

JTa KHOIIKAa JOCTYIIHA TOJIbKO BO BpEMs HapallluBaHud JCPEBa. Ona ocTaHaBJIMBAET TEKYILYIO OIICpalUuIO
HapallliBaHHUA B TeKyHleﬁ TOYKE, OCTAaBUB Ha MCCTC BCEC YK€ I[O621BJ'ICHHI)I€ Y3JIBI, oe3 COXpaHCHUA U3MEHEHMH 1
3aKpbITHA OKHA. HOCTpOI/ITCJ'IL AEPEBLEB OCTACTCA OTKPBITBIM, ITIO3BOJIAA CTCHEPUPOBATHL MOJICIIb, O0OHOBHTH
JAUPECKTUBBI NI OKCIIOPTUPOBATH BBIBOJ B HY’)KHOM (I)OpMaTC.

Oon peaeneHue noJsib3oBatesibCKUX pacu.lennel-mﬁ

Hunanorosoe okHO OnpenesnTs pa3/ieseHue MO3BOJISIET BEIOPATH MPEAUKTOP U 3a1aTh YCIOBUS IS KaXKI0TO
pacIleIIeHHs.

1. B mocTpouTtesie nepeBbeB BEIOEPHUTE y3eiI Ha BKJIaAKke [IporpaMma mpocMoTpa U BEIOEPHUTE B MEHIO:
JlepeBo > HapacTuTh BeTBb € 10J1b30BaTEILCKHM paciienjieHneM

2. Bribepute TpeOyeMblil IPEIUKTOP B BHIIAAAIONIEM CIIUCKE MM HAXXMUTE KHONKY IIpeaMKTOopb! A1 TpocMOTpa
101poOHON MHGDOPMALIUHU O KAXKIOM NpeaukTope. JonoJHITEIbHYI0 HHYOPMALIUIO CMOTPUTE B pas3ielie
[“TIpocMoTp mompo6HOI mHGOpMAIHH 0 MpeauKTOpax’ Ha cTp. 87|

3. Bbl MOXeTe IPUHSTH YCJIOBUS O YMOTYAHHIO TS KaXKIOTO paclienyieHus win Bbiopats Ilosb3oBaTenbekue,
4TOOBI 3a7aTh TpeOyeMble YCIOBUS IJIS1 PACIICIIIICHUSI.

° HJ’I?I HECIPECPBIBHLIX ITPEAUKTOPOB ("II/IC.HOBLIX ,ZlI/IaHaSOHOB) MOXKHO 3a1aTh B ITIOJIAX Peaalcmponan, SHAYCHUSA
Juana3oHa quamna3soH 3Ha‘ICHI/II71, KOTOPBIC 6yIIyT MonagaTh B KaXXAblif HOBBIN y3eI1.

e JIi1s KaTeropuyeckux NpeauKTOPOB MOXHO 3aJaTh B OJIsIX PelakTupoBaTh 3Hauennsi HaGopa i
PenakTupoBaTh NOPSAKOBBIE 3HAUEHHS KOHKPETHBIC 3HAUCHNUS (VI IUANIA30H 3HAYCHUH B CITyuae
TMOPSIIKOBOTO MPETUKTOPA), KOTOPBIE OYIYT COOTBETCTBOBATH KaXIOMY HOBOMY V3IIy.

4, BI)I6epI/ITe Hapacmrb, YTOOBI 3aHOBO HapacTUTb BETBb C UCNIOJIL30BAHUEM BbI6paHHOFO npeauKTopa.

OOBIYHO AEPEBO MOXHO PACHICIHUTH C UCIIOJIB30BAHUEM JIFOOOTO MPEIUKTOPA HE3ABUCHMO OT IPABUJI OCTAHOBKHU.
EnmHCTBEHHBIE HCKITFOYEHUS - KOTIa y3eJI SIBJISIeTCS OMHOPOIHBIM (TO ecTh 100% cirydyaeB monagaroT B OJUH U TOT
e KJIaCC HA3HAYEHUSI, U TO3TOMY PACIICIUISITh HEYEr0) UM KOT/(a BHIOPAHHBIN IPEAUKTOP SIBJISIETCS] KOHCTAHTOM
(HEeT KpUTEpHS TSI pACIIEIIICHNS ).

ITponymennblie 3Hauennst kKak. Tosbko mist nepeBbeB CHAID: eciin 17151 BLIOpaHHOTO MPEIUKTOPA €CTh MPOMYITIICHHbBIE
3HAYEHUs, IPU ONPENEJICHUU NOJIb30BATEIbCKOIO PACILIEIJICHUS Y BAC €CTh BO3MOXKHOCTh HA3HAYUTh UX
oIpe/iesIeHHOMY J1ouepHeMy y3ity. (s aepeBbeB kiaccudpukanmu u perpeccuu u aepeBbeB QUEST nponyienHbe
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3HA4YeHUS] 00pabaTHIBAFOTCS C MCIOJIb30BAHUEM CYPPOraToB, KaK 3TO ONPEeJIeHO B aJITOpUTMe). [ONOTHUTEIbHYTO
uH(bOPMALIIO cMOTpHTE B pasese|TIoapo6HOCTH paciienieHust i cypporathi’| )

MpocmoTp noapo6HON nHGopmaumMm o NpeauKTopax
B JAUAaJIOIOBOM OKHE BbI6paTb OPECAUKTOP BBIBOAUTCA CTATUCTUKA O JOCTYIHBIX NPEAUKTOPAX (I/IJ'II/I, KakK UuxX uHoraga
Ha3bIBAIOT, "KOHKYPEHTaX"), KOTOPhIE MOXHO MCHOJIH30BATh IS TEKYIIETO pa3ic/ICHUsI.

* Jnsa CHAID u ucuepnsiBatoux CHAID, nj1s kaxa0ro kaTeropuyeckoro NpeukTopa BHIBOAUTCS CTATUCTHKA
XH-KBAJIPAT; €CJIU IPEAUKTOP SIBJIAETCS YHCIOBBIM AMANAa30HOM, BEIBOAUTCA CTaTUCTHKA F. CTaTuUCTHKA
XH-KBaJpAaT - 3TO NOKa3aTeJIb HE3aBUCHMOCTH MOJIsI HA3HAUEHUS OT MOJIs pa3fesieHus. Boicoknii mokasartess
CTAaTUCTHKHU XHU-KBAJPAT OOBIYHO COOTBETCTBYET O0JIee HU3KOIl BEPOSITHOCTH, YTO O3HAYAET, YTO BEPOSITHOCTD
HE3aBHCUMOCTH 3TUX ABYX HOJIEH IPYr OT Apyra HEBBICOKA — MOKA3aTellb XOPOLIEro pasaesicHus. Takxke
BKJIIOYEHBI CTETICHN CBOOOIBI, TAK KAK OHH YIUTHIBAIOT TOT (DAKT, YTO TPOMHOMY Pa3EJICHUIO IPOIIE UMETh
OOJIBIIYIO CTATUCTUKY U HU3KYIO BEPOSITHOCTD, 4Y€M ABOHHOMY pa3/IeJICHUIO.

* Jlns nepeBbeB kinaccudukanuu u perpeccur 1 QUEST BbIBoaMTCS yITydIlieHre TS KaXAO0TO MpeaukTopa. Yem
0oJIBIIIe YIIy4IIeHNE, TEM BHIIIE CHIDKCHAE HEOJHOPOIHOCTH MEXIY POOUTEIILCKAM U TOUEPHAM Y3JIAMHE MPH
HCIIOJIb30BAHAN JAHHOTO npeaukTopa. (OQHOPOAHEIHM y3€I - 3TO y3eJl, B KOTOPOM BCE CIIyYau MOMAJa0T B OOHY
KaTeTOPHIO Ha3HAYEHMS; YeM HIKE HEOJHOPOAHOCTH II0 BCEMY JEPEBY, TEM JIyHUIlle MOAEIb ITOIXOOUT IS
JaHHBIX.) JIpyruMHu CJI0BaMu, BBICOKOE 3HAUYEHNE YIIYUIIIeHns OOBIYHO 0003HAYaeT pa3esieHne, HoJIe3HOe IS
JepeBa sToro tuna. [TokazaTesb HEOTHOPOIHOCTHU 3a/1a€TCS B y3JIe IOCTPOEHUS I€PEBa.

Moapo6bHocTU pacLlenneHns U cypporarhbl

s mpocMoTpa moapoOHO nHpOopMAaIK O pacIielyIeHUH 71 JJF0OO0T0 y3J1a MOXKHO BEIOPATh 3TOT y3eiI Ha
BKyanke [Iporpamma nmpocMoTpa 1 HakaTh KHONKY HH(GOPMAINH O PACIICIIICHUN C TPABOH CTOPOHBI TAHEIIH
AHCTPYMEHTOB. [10SBUTCS HCIOIb3yeMOe MPABUIIO PACIIEIUICHHSI BMECTE C COOTBETCTBYIOIIEH CTATUCTHKON. J11s
KaTeTOPHUIECKIX IePEBhEB KJIACCH(UKAIINN W PETPECCHU BBIBOIUTCS YIIYUIICHNE U acconranus. ACConmanus - 3T0
Mepa COOTBETCTBUS MEXy CYpPPOTaTOM M MEPBUYHBIM MOJIEM PACIICTIJICHUS], T/Ae “HAMTYUIIHiA~ CyppoTraT OOBIYHO
TOT, KOTOPBI HanOOoJIee TOYHO BOCIIPOU3BOIUT MOJIE pacileruieHus. s JepeBbeB KacCu(PUKAIUU U PETPECCUU U

QUEST BBIBOISITCS TaKXkXe BCE CyppOTaThl, HCIOJb3yeMble BMECTO NIEPBUYHOIO MPEIUKTOPA.

Uto0bl OTpeAaKTUPOBATH pa3iefieHue A1l BHIOPAaHHOTO y3J1a, MOXKHO IIEJIKHYTh MO 3HAYKY C JIEBOW CTOPOHBI
MAHEJIA CyppOTaTOB, YTOOBI OTKPHITH TUAJIOTOBOE OKHO OmpenesnTh paciiervieHue. (s yckopeHus onepanun
MOJHO BEIOPATB CYyppOTaT B CIICKE IIEpe]] TeM, KaK IIEJIKHYTh IO 3HAYKY, YTOOBI BEIOPATH €0 B KAYECTBE
MIEPBUYHOTO TOJISI PACIICIUICHHSL. )

Cypporatbl. Tam, rie OHI TPAMEHUMBI, BCE CypPOTATHI AJIs MOJIS IEPBUYHOTO PACIICIUICHHS OKA3BIBAFOTCS IS
BBIOpaHHOTO y3Ja. CypporaTsl - 3TO aJIbTepHATUBHBIE IIOJIS1, HCIOJIb3YeMble, €CIIM IEPBUYHOE 3HAYCHUE IPETUKTOpa
OTCYTCTBYeT JJIs JaHHOU 3amucu. MakcuMajibHOe KOJIMYECTBO CyppOTaToOB, Pa3pelIeHHBIX IJI JAHHOTO
paclIerUIeHns, 3aJaeTcsl Ha y3Jie IOCTPOEHUS IepeBa, HO UX (PaKTHUECKOE KOJIMUECTBO 3aBUCUT OT OOYUaIOIIUX
JaHHBIX. B 00mem citydae, uem Go0JIblile JaHHBIX IPOMYIIEHO, TeM 00JIbIlIe BO3MOXKHBIX CyppOraToB OyAeT
HCHOJIb30BaHo. 151 Apyrux Mojesel AepeBa pelieHnii 3Ta BKIaaKa mycra.

IMpnmeuanue: [ BKIIFOUEHMS B MOJIEJIb CyppOTATHI JOJDKHBI OBITH onpezelieHbl Ha (a3e o0yueHus. Ecim B
oOyuarorieil BRIOOPKe HET MPOIYIIEHHBIX 3HAUCHH, HUKAKIe CYypPpOTaThl OIpeAeIeHbI He OYyIyT, W BCE 3aIUCH C
MIPOIYIIICHHBIMH 3HAYECHUSIMU, BCTPEUCHHBIE IIPU IPOBEPKE MJIM CKOPUHTE, aBTOMATHYECKH MOIAAYT B JOUEPHHAN Y3
¢ MaKCUMAaJIbHBIM YHCIIOM 3amnuceil. Ecim mpennosaraeTcs, 4To Ipu MPOBEPKE U CKOPUHTE OYIyT BCTPEUATHCS
MIPOMYIIEHHbIE 3HAYCHU S, yOeAUTECh, YTO M B OOYUAIOIIel BHIOOPKE eCTh MPONYIICHHbIE 3HaYeHUs. [JJ1sl 1epeBheB
CHAID cypporaTbl HeJJOCTYITHBI.

HecMoTps Ha TO, 4TO CypporaThl He HCIOJb3YoTCs 1t AepeBbeB CHAID, mpu onpenesieHuy ojIb30BaTeIbCKOTO
PpAacIIIeIUIeHNS eCTh BO3MOXXHOCTh HA3HAUYUTD UX ONPEICIICHHOMY JOoYepHEMY y3J1y. JJonoHITEbHY 0 HH)OPMAIIHTO

2H)

CMOTPHUTE B pasjiesie |“OnpeueneHHe M0JIb30BATEJILCKUX PACHIEIJICHUI HA CTP. 86l
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HacTpoliika npocmoTpa aepeBa

Ha BxJagka noctpoutens aepeBbeB IIporpamma mpocMoTpa BEIBOAUTCS TeKylee Aepeso. [To ymodanuio Bce
BETBHU B JIEPEBE PACKPBITHI, HO IPH HEOOXOUMOCTH BBl MOXETE PACKPHIBATh U CBOPAYNBATDH BETBHU, a TAKXKe
HAcCTpauBaTh JpYyrue napameTpsl.

* [llenxHUTE IO 3HAKY MUHYC (—) B HIXKHEM [IPABOM YIJIy POIUTEILCKOTO y3J1a, YTOOBI CKPBIThH BCE €T0 T0YEPHIE
y37blL. [llesKHITE IO 3HAKY IUTFOC (—) B HIDKHEM IIPABOM YIUIy POAMTENIECKOTO Y3J1a, YTOOBI OKA3aTh ero
JIOYEPHUE Y3JIBL.

* Ilpu momory MeHro [TpocMOTp 1Tl TaHEIM HHCTPYMEHTOB MOXXHO M3MEHSATHh OPHUEHTANINIO BEIBOA (CBEPXY
BHU3, CJIEBA HAIIPABO WJIN CIPaBa HAJIEBO).

* Haxwmurte kHonky "Iloka3aTb METKH MOJICH U 3HAYEHUI" HA TJIABHOM MMaHEJIM UHCTPYMEHTOB, YTOOBI TOKA3aTh
WM CKPBITh METKH TIOJICH 1 3HAUCHU.

° I/IcnonmyﬁTe KHOIIKH C I/I306pa)KeHI/ICM YBCJIMYUTECIIbHOTO CTCKJIA JJId HpI/I6J'[I/I)KeHI/IH W yJgaJICHUd J€peBa, Ui
HaXXMHUTE KHOIIKY KapThl A€PEBA C npaBoﬁ CTOPOHBI NAHCJIM UHCTPYMCHTOB IJI1 IPOCMOTpa JuarpaMMbl I€pPEBa
HEJIMKOM.

* Ecium ucnosb3yeTcst noJie pa3/iesieHns, MOXKHO NEPEKJIIoYaTh OKHO MPOCMOTpA JiepeBa MEX/1y pa3/iesioM
00yueHus u pasaesioM tectupopanus (IIpocmotp > Pasnmen). Korja BeIBoIUTCS TeCTOBAst BRIOOPKA, IEPEBO
MOHO IPOCMATPHUBATh, HO HEJIb3s peakTHpoBaTh. (TekyImii pa3ies BRIBOAUTCS B OJIOCE COCTOSHUS B
HIDKHEM IIPABOM YTJTy OKHA.)

» Jlis npocMoTpa noApoOHOCTEH TEKYIIEro pas3/aeseHusl HAKMHUTE KHONKY HH(pOpMAaIMK O paciierieHn (KHOIKa
"i" B TaJIbHEM IPAaBOM KOHIIE MAHEIM HHCTPYMEHTOB). JIOMOHUTEIbHYIO HH(POPMAIIMIO CMOTPUTE B pa3/ieie
[“TToapoGuOCTH paciienenns i cypporaTsr” Ha cTp. 87|

* B xaxaoM y3Jie MOXHO IPOCMAaTPUBATh CTATUCTHKY, TUATPAMMBI WM U TO, ¥ IPYroe (CMOTpUTE HUXKE).
ITpocMOTp CTAaTUCTUKU U JUArpaMM

Crarncruka Y3J10B. L[J'IH KaTEropruiCCKOro 1mnoJjs Ha3Ha4uYCHUs Ta6m/ma B KaXX0M Y3JIC IOKA3bIBACT YUCJIO U
MIPOLCHTHYIO JOJIFO 3alucen B Kaxa0i KaTeropuu, a TaK>Xe IIPOLUCHT BCel BBI60pKI/I, KOTOPOMY COOTBETCTBYET 3TOT
y3¢eI1. I[JIH HEMIPEPBIBHOTO ITOJIA HA3HAYCHU S (‘{I/ICJIOBOFO Z[I/IaHaSOHa) Ta6m/1ua IIOKa3bIBACT CPEAHEC 3HAYCHUC,
CTaHAAPTHOC OTKJIOHCHHUEC, YUCIIO 3amnuceu u MNPEACKA3aHHOC 3HAYCHUEC MOJIS HA3HAYCHUA.

Jlnarpammsl y3710B. [lnarpamMma 1 KATeTOPHUYECKOT0 MOJISI HA3HAUCHHMS - 3TO CTOJIOUATAas AMarpaMma MPOIEHTHBIX
JloJIelt B KaX 0| KaTeropuu moJist HasHaueHus. [lepen kaxxaoii CTpokoit B TaGJIuIe BRIBOJUTCS 0Opasell IIBeTa,
COOTBETCTBYIOLIUH LBETY, IPEACTABJISAIOIIEMY KaX/yH0 U3 KaTErOpuid 01 HAa3HAUYEHUS Ha AuarpaMmax Ajisi 3TOro
y371a. luarpaMma [j1s1 HEIpepbIBHOTO MOJIsl Ha3HAYEHUs (YUCJIOBOrO AUANa3oHa) - 3TO TUCTOrpaMMa MoJIs
HA3HAYCHUs I 3allUCEd B 3TOM Y3JIE.

PocT

Ha Bxiiagxe Belurpsli BBIBOAUTCS CTATUCTUKA [1JISI BCEX KOHEUHBIX y3JIOB AEPEBA. BHIMIPBILI IOKA3BIBAET,
HACKOJIHKO CpelHee 3HAUCHHE MJIHM IPOHOPIHS B 3aJaHHOM y3JIe OTJIMYAETCS OT OOIIero cpenHero 3HayeHuns. B
o61meM ciryyae, 4eM 0oJIbIle 3Ta pa3HHLA, TeM IOJIe3Hee AePEeBO B KaUueCTBE MHCTPYMEHTA JJIS IPUHSTHUS PEIIeHUIA.
Hampumep, 3nauenne naaekca uim "pocrta” 148% s y31a yka3bIBaeT, UTO JIJISI 3aMUCEH B 9TOM y3Jie BEPOSITHOCTD
MONACTh B KATETOPUIO HA3HAYEHUS] IPUMEPHO B MOJITOPA pasa BhIIIIE, YeM JIJIsl BCero Habopa MaHHbBIX.

s y3710B nepeBbeB kiaccudukanun u perpeccun © QUEST, rae 3aaHo MHOXKECTBO IIPEIOTBPAIIICHHS
CBepXOOyUYCHUsI, BBIBOJUTCS IBA MHOXKECTBA CTATUCTHKH:

* MHOXECTBO HapalllUBaHUs JepeBa - 00ydaroIias BEIOOPKa 32 UCKIIFOYEHHEM MHOXECTBA NPEeI0TBPAILECHUS
cBepxoOy4eHus

* MHOXECTBO NIPEIOTBPAIICHUS CBEPXO0yICHIS

JU1st Ipyrux HHTEPAKTUBHBIX AepeBbeB kiaccudukanuu u perpeccun 1 QUEST, a Takske 11t BceX HHTEPAKTUBHBIX
nepeBbeB CHAID BLIBOIUTCS TOJIBKO CTATUCTUKA MHOXECTBA HApAILLUBAHUS JAepeBa.

Bxknanka Beiarpeiin no3Bosiser:
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* BbIBOIUTH CTATUCTHKY MO y3J1aM, KyMYJISITUBHYIO CTATUCTUKY MJIM CTATUCTUKY 10 KBAHTHJISIM.
* BbIBOAUTH BBIUTPHIII UK TPUOBLID.

* Ilepexsrouathbes MEXAY peXUMaMU IPOCMOTpa TAaOJIUI U IUATrPaMM.

* BuiOupaTh kaTeropuro Ha3HaAYeHUS (TOJLKO [T KATETOPUYECKUX Ha3HAYCHHUIA).

M COpTI/IpOBaTb Ta6m/1uy B ITOPAAKE BO3pACTaHUA UJIA y6I)IBaHI/I$[ IIpoHcHTa UHCKCA. Ecmm BBIBOJUTCA CTATUCTUKA
JJI1 HCCKOJIbKUX Pa3a€JIOB, COPTUPOBKH BCErAa IPUMCHSAROTCS K o6yqa}omel71 BbI60pK€, a HE K TECTOBOI BLI60pKC.

B o61mem ciiyuae BEIOOD, CIEIaHHBIN B TA0JIMIE BHIMIPHIILA BCEr1a OOHOBIISIETCSI B OKHE MPOCMOTPA JepeBa, U
HaobopoT. Hanpumep, ecim BEIOpATh CTPOKY B TaOJMIle, COOTBETCTBYIOIINH y3eJ OyIeT BHIOpaH U B IepEBE.

Knaccu¢puKaunoHHbIN BbIUTPbILL

I[J'IH JCPCBLEB Icnaccu(bmcaunn (aepeBLeB C KaTeFOpI/I‘IeCKOﬁ nepeMeHHoﬁ Ha3Ha‘1€HI/I$[) IPONCHT MHACKCA BbIUTPbIIIA
IIOKa3bIBACT, HACKOJIBKO CHJIBHEC ITPONOPIUA BBI6paHHOI71 KaTeropuu Ha3Ha4C€HUA B KaXXIOM Yy3JIC OTJIMYACTCA OT
0O0IIIel TPOTTOPITHH.

CraTHucTHKa 1O y3JI1aM

B 3TOM pexknmMe npocMoTpa B TaOJIHIE BEIBOJUTCS 110 OJTHOM CTPOKE IJIS KaXK10ro KOHeYHoro y3ja. Hampumep,
ecJIi OOIIN OTKJIMK Ha KaMIIAHUIO IPSIMOM MOYTOBO pacchliiku cocTaBuil 10%, Ho 20% 3amuceil, momaBIINX B y3€J
X, IaJM MOJIOXUTEIbHBIN OTKJIMK, IPOLEHT UHAeKca AJIsl JaHHOTO y3J1a - 200%, 4To TOBOPUT O TOM, YTO JJIs
PECIOHJICHTOB U3 3TOH IPyNIbl BEPOSTHOCTh MOKYIKHU B 1BA pa3a BBIILE 10 CPABHEHUIO ¢ OOIIUM YUCJIOM
PECIIOH/ICHTOB.

s y3710B nepeBbeB kiaccudukamun u perpeccunt # QUEST, rae 3a1aH0 MHOXECTBO IPEIOTBPAILICHAS
CBepX0OyUYeHNsI, BBIBOJUTCS 1B MHOXXECTBA CTATUCTHKH:

* MHOXECTBO HapaIlUBaHUs JepeBa - 00yYaroIIasi BRBIOOPKA 32 HCKIIFOYSHUEM MHOXKECTBA IPEIOTBPAICHHS
CBEpXOOyUeHU S

* MHOXECTBO IIPEIOTBPAIIEHUS CBEPXOOYyIeHHS

JI1st Ipyrux HHTEPaKTUBHBIX AepeBbeB kiaccudukanuu u perpeccur 1 QUEST, a Taxike U1 BceX HHTEPAKTUBHBIX
nepeBbeB CHAID BbIBOAMTCS TOJIBLKO CTATUCTUKA MHOXKECTBA HapalllUBaHUs IepeBa.

Vi3abl. ID Tekyiero y3ia (kak OH BBIBOJUTCS HA BKJIake [IporpamMma npocMoTpa).

V3es: n. O011iee YKMCIIO 3aMUCEH B 3TOM Y3JI€.

V3ea (%). [TponeHT Bcex 3amuceil B HAOOpe TaHHBIX, TOMAAAIONINIA B 9TOT y3eJl.

Bomrpsim: n. Yucio 3amnuceii ¢ BEIOpaHHOI KaTeropueil Ha3HAUYeHMsI, TONAJAIOIIUX B 9TOT y3ei. VIHbIMH clioBamu,
CKOJIbKO 3aITiceil U3 Beex 3amnuceil B Habope JaHHBIX, MOMNA/IAONINX B KATETOPUIO HA3HAYEHMUSI, HAXOJIATCSI B 9TOM

y3Je?

Bomrpsim (%). ITpomeHT Bcex 3ammceil B KaTeropruu Ha3HAUYEHHS [0 BCeMY HA0OPY TaHHBIX, HONAJAIOIIHNN B 3TOT
y3ed.

OTBet (%). [IponeHT 3anuceii B TeKyieM y3Jie, NONaa0lINid B KaTeroputo HazHaueHusl. OTKJIMKH B 9TOM
KOHTEKCTE MHOTI' A Ha3bIBAIOTCA "MomaganusMu’ .

Hugexc (%). [TponeHT oTKIMKA 715 TEKYIIETO y3J1a, BRIPAaXXeHHBIH KaK IPOLEHTHAS T0JIS OT MPOLEHTA OTKJIINKA IS
Bcero HaOopa maHHbIX. Hampumep, 3HaueHne namekca 300% ykassIBaeT, 4TO IS 3aMHCeil B 9TOM y3J1e BEPOSITHOCTh

NONAacCThb B KATCITOPHUIO HA3HAYCHUA B TPU pa3a BbIIIC, YEM IJIA BCETO Ha6opa JAaHHBbIX.

CymMMapHas CTaTUCTHKA
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B pexume npoctopa CymMmMapHO B TaOJIMIIE BBIBOIUTCS IO OJHOMY y3JIy B CTPOKE, HO CTATHCTUKA SBJISIETCS
KyMYJIATUBHOHN M OTCOPTHPOBAHA B MOPSIKE BO3PACTaHUS WM YOBIBaHUS IPOIEHTa nHAeKkca. Hanpumep, ecu
IPUMEHSETCS] COPTUPOBKA 110 YOBIBAHMUIO, y3€JI C HAUBBICIINM IPOIEHTOM MHIEKCA BEIBOAUTCS HEPBBIM, a
CTAaTHUCTHUKA B MOCJIEYIOIIUX CTPOKAX ABJISIETCS KyMYJISTUBHOI JJIs1 3TOI CTPOKM M MPEABIAYILUX CTPOK.

KyMyJIaTHBHBIN IPOLEHT WHAEKCA YMEHBIIASTCS CTPOKA 332 CTPOKOIT o Mepe T0OaBIIeHHs y3JI0B O Bce OoJiee
HU3KAMU IPOLEHTAMHA OTKIIKa. KyMyISITHBHBIN HHACKC IS TOCIIeIHEH cTpoku Beeraa paBeH 100%, Tak kak B 3TOI
TOYKE BKJIFOUCH BECb HAOOP TAHHBIX.

KBantnmm

B aToM pexume npocMoTpa Kaxaas CTpoKa TabJMIbI IPeACTaBIIsAeT KBAHTUIIb, a He y3eJl. KBanTtuim - 310
KBapTUJIX (Y€TBEPTH), KBUHTHIIM (TIAThIE), AN (AECSAThIE), BATHHTIIIN (JBaaThIe) UM HIPOLEHTHIH (COThie). B
OJHOM KBaHTUJIE MOT'YT BBIBOAUTHCS HECKOJIBKO Y3JIOB, €CJIH JJISl TOJIy4eHHsI 3TOrO IPOLEHTA TpeOyeTCsl HECKOJIbKO
y3JI0B (HapuMep, €CJIM BBIBOASTCS KBApTUJIM, HO BEPXHHUE J1Ba y3J1a copepkat Menee 50% Bcex cirydaeB). OctaTok
Ta0JIMIBI KyMYJISITUBEH, M €TO MOXXHO HHTEPIPETUPOBATH TAKUM XK€ 00pa3oM, Kak B KyMYJISITHBHOM PEXHMe
IIPOCMOTDA.

an6bl.l1VI KnaccudpuKaumm n Bo3sBpat UHBECTULIMI

1 gepeBreB KiIaccUpUKAIMA MOXHO Tak)Xe TPOCMATPUBATh CTATUCTUKY BBIMTPHIIIA B TepMHUHAX NpUObLIH U ROI
(return on investment, Bo3BpaT uHBecTULMI). B nuanoroBom okne OnpesenTh JOXOAbl MOXHO 38/1aTh TOXO/IbI U
pacxoabl A1 KaXI0H KaTerOpHH.

1. Ha Bryagxe Bomrpsiin HaxxMute KHOMKY [Tpubbuth (MOMeYeHHY 0 Kak $/$) Ha maHeIn HHCTPYMEHTOB, YTOOBI
OTKPBITh IMAJIOTOBOE OKHO.

2. BBemure 3maueHUS J0XO0O0B U paCcxoa0B AJIsd Kaxoun KaTCropuu noJisi Ha3HA4YCHUA.

Hamnpumep eciu oTipaBka MouYTON NpeiIokKeHHs KaXI0My 3aka3uuky cTouT BaMm 0,48 noJiiapos, a 10OX0/1 OT
HOJIOKUTESILHOTO OTKJIMKA COCTABJIAET 9,95 M0OUIapoB 11 TPEXMECSIYHOMN MOAMUCKH, TO KaXIbIil OTKJIMK HeT CTOUT
BaM 0,48 moynapoB, a Kaxablii OTKJIMK a puHOCUT BaM 9,47 nosutapos (To ectb 9,95 —0,48).

B taGimne BeIArphIa NPHOBLIb BBIYUCIIIETCS KaK CyMMa JIOXOJ0B MUHYC PacXOIbl AJIs KaX 0! 3aIUCH B KOHEYHOM
y3ie. ROI - 310 061ast npuObLIbL, OACICHHAS HA OOIIMe pacxoabl AJIs y3Jia.

Kommentapuu

* 3HavyeHUs NPUOBLIN BJIMSIOT TOJIBKO Ha cpeHue 3HaYeHus npuobm 1 ROI B Tabiue BHIMTphIIIA, KaK Ciocob
MPOCMOTpPA CTATUCTUKH B TEPMUHAX, OOJIee MPUMEHUMBIX K BallleMy YPOBHIO okynaeMocTH. OHU He BJHMSIOT HA
OCHOBHYIO CTPYKTYpY AepeBa Mojean. He Hao myTaTh NPUOBLIL CO CTOMMOCTBIO HeNPaBUILHO
KJIaccu(pUKaImm, KOTOpasi yKa3bpIBaeTCs B y3Jie MOCTPOCHUS JiepeBa M (pakTopu3yeTcs B MOJEIb Kak Cloco0
3aAIUTH OT JOPOTOCTOSIINX OITHOOK.

M CH@HI/I(bI/II(aIII/II/I HpI/I6LIJ'II/I HE COXPAHAKOTCA MEXKAY CCAaHCAMU UHTCPAKTUBHOT'O IOCTPOCHUA ACPECBA.

PerpeccuBHbIN BbIUIPbILL
1 aepeBbeB perpecuu MOXXHO BEIOPATh IPOCMOTP MO y3JIaM, CYMMAapPHBII TPOCMOTD MO y3J1aM U MPOCMOTP
KBaHTWIEH. B Tabmuie Oy1yT moka3zaHbl cpeiHUe 3HaYeHusl. J{uarpaMmbl TOCTYIHBI TOJBKO /IS KBAHTHJIEH.

Aunarpammbl BbIUrpbilua
Bmecto Ta6.]'II/H_[ Ha BKJIaAKE BBII/IrpLILH MOXHO BBIBOIUTb AUArpaMMBbI.

1. Ha Bxyagke Boiurpsim Beibepute 3Hau0k KBaHTUIIM (TpeTHii 3HaYOK CJIeBa HAa NaHEJIM UHCTPYMEHTOB).
(AnarpamMMbl HETOCTYIHBI JIJIs1 CTATUCTHKH 110 y3JIaM ¥ CYMMAapHOW CTaTHCTHUKH. )

Bribepute 3Ha40K J{marpaMmel.

B BBINAIaroIIEM CIIMCKE BHIOEPUTE HYKHBIC €AMHAIBI U3MEPEHUS IJIs BEIBOAA (IPOLECHTHIIN, ICIUJIN U TaK
nasee).

4. Boi6epute Bomrpoim, OTkimk um Poct, yTo6b! H3MEHUTH OKA3aTeb 1S BBIBOJA.
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JuarpamMma BeIUTpbIIIA

JuarpamMma BBIUTPBIIIA TPEICTABIISAET 3HAUEHUS U3 CTOJIONA Boiurpoius (%) Tabauubl. BeIMTphIII onpeiesisieTes: Kak
OTHOIIEHHE YUCJIa TONAIaHNii Ha KaKIOM JISJIEHUH HIKAJIbl K OOILIeMY YHCTy TONaJaHuil B epeBe C
HCIIOJIb30BaHUEM CJICAYIOMIEH (hopMYyIIBL:

(4ucio monmagaHUi HAa MHKPEMEHT / oOInee yuciio nonaaanmii) X 100%

OTa AuarpaMma HarJISIHO WLTIOCTPUPYET, HACKOJIBKO IMUPOKO MO AepeBy HYKHO MPOM3BOIUTE IIOUCK [T Habopa

JAaHHOT'O ITPOLCHTA BCEX NnonagaHumn. I[I/IaFOHa.HbHaH JIMHUS MOKA3bIBAET OXKUAAEMbIA OTKJIMK J1J11 BCEU BbI60pKI/I,

ecm ObI MOJIEJTh HE UCMOJIb30BaJach. B 3TOM cilydae mokas3aTesib OTKJIMKA ObIT Obl KOHCTAHTOM, TaK Kak

BEPOSTHOCTh OTKJIMKA JJIsSI OJTHOTO KJIMEHTA Takas e, Kak JJ1st Apyroro. [is ynBoenus codpaHHoi nHpopManmu

HY>XHO OBl OBLIIO OIPOCUTH BABOE OoJibliie Jrosielt. KpuBas muHus 0603HayaeT, HACKOJIbKO MOKHO MOBBICUTH
OTKJIMK, BKJIFOUUB TOJILKO T€X KJIMEHTOB, KOTOPbIE HA OCHOBAHUY BBIMIPBIIIA PAHXUPYIOTCS B MAKCUMAJIbHBIX
npoueHTIWIsIX. Hanpumep, BKIIFOYHB B pacchbUIKy BepxHUe 50%, M0OXHO ObI ObLII0 coOpaTth OoJtbIie 70%
MOJIOKUTEIIbHBIX OTKJIMKOB. UeM Kpyde KpuBasi, TeM OOJIbIIIe BBIUTPHIII.

Huarpamma pocrta

Juarpamma pocTa IpeJCTaBIseT 3HAUSHNS U3 cTonona Hugexc (%) Tadauimpl. ITa AMarpaMma CpaBHUBAET

MIPOIICHTHYIO JTOJIFO 3aMHCEH B KaXJOM MHKPEMEHTE, MPEACTABIISIFOIINX OO0 monaganus, ¢ o0IIel MpOIeHTHON

JoJIel monajanuii B o6yqa}omeM Ha6ope JAHHBIX, C UCIOJIb30BAHUEM cnez[y}omeﬁ q)OpMy.HLII

(4ucITo momagaHuii Ha MHKPEMEHT / YHCJIO 3amuceil Ha HHKpeMeHT) / (001iee Yrciio nonagaHuii / odlee Yuciio
3amnucei)

Z[I/Ial"paMMa OTKJIMKaA

JuarpamMma OTKJIMKA MPEJCTABIISET 3HAUSHUS U3 cToona OTrauk (%) Tabmuibl. OTKIIMK - 9TO MPOLEHT 3anucei Ha
HHKPEMEHT, KOTOPbIE 0Ka3aJIUCh MMOMAaTaHUSIMHU, C UCIOJIb30BaAHUEM CIIEYIoIIeH HopMyIIbL:

(4MCII0 OTKJIMKOB HA MHKPEMEHT / YnCIIO 3anuceil Ha mHKpeMmeHT) X 100%

Bbli6op Ha OCHOBe BbIMrpbilla

B ANAJIOTOBOM OKHE BBI60p Ha OCHOBEC BBIUT'PBIIIA ITO3BOJIACT aBTOMATUYCCKU BbI6paTb KOHCYHBIC y3JIbI C
HAWTYYIIMM (VJIM HAUXYIIM ) BBIUTPBIIIIEM Ha OCHOBE 3aJJaHHOTO MTPaBIJIA WJIA TIOPOTOBOTO 3HAYCHNUS. 3aTEM
MOXHO HA OCHOBE CIEJAHHOTO BEIOOpA CreHepUPOBATh y3eJ1 Boibop.

1.

Ha Bximagke Berurpbimn BEIOEpUTE TPOCMOTP 110 Y3J1aM MJIA CYMMAapHBIH TPOCMOTP, a TAKXKe KaTerOPHEO

Ha3HAYCHHS, HA OCHOBE KOTOPO JOJDKEH OBITH ceslaH BEIOOD. (BEIOOp OCHOBAaH Ha TEKyIIeM BBIBOJIE TaOIAIIBI

¥ HEJOCTYIICH JJIs1 KBAHTHJICH. )
Ha Bxytagke Boiarpbiin BeIOEpUTE B MEHIO:
W3mennts > BpiOpaTh KOHeUHbIE Y3.Ibl > BbI00p HA 0CHOBE BBLIMIPbILIA

ToJbKo BbIOpaTh. MOXKHO BBIOPATH COOTBETCTBYIOIIHE Y3JIbI 1114 HECOOTBETCTBYIOIINE y3JIbl — HAPUMED,
4TOOBI BEIOPATH gce 3amucu, Kpome Bepxaux 100 3anmceit.

ComnocrasJjienne no mul)opMaunn BbIMI'PbILIIA. CorocTaBiisieT ¥Y3JIbl HA OCHOBE CTATUCTUKHU BBIMI'PbIIIA OJIsA
TeKyIJ.[efI KaTCropuu Ha3HAYUCHH A, BKJIFOYAs:

* V3J1BI, I'/ie BBIMTPBIII, OTKJIMK UM POCT (MHIEKC) COOTBETCTBYET 3aIAHHOMY MTOPOTrOBOMY 3HAUCHUIO —
HanpuMep, OTKJIMK 6oJblie b0 paBeH 50%.

° BerHI/IC 71 Y3JIOB Ha OCHOBEC BBIUTPhIIIA IJIA KATETOPUN HA3HAYCHU .
M BerHI/IG y3JIbl 4O 3aJaHHOT'O YrCJia 3aIucei.
M BerHI/Ie Y3JIbI 40 3aAaHHOTO NPOUEHTA JaHHBIX O6y‘IeHI/Iﬂ.

Haxxmute kHonky OK, 4ToO6b1 0OHOBUTH BBIOOD Ha BkJIajke [Iporpamma mpocMoTpa.
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4. UYtoObl co31aTh HOBBIH y3e1 BoIOOp HA OCHOBE TEeKyIIero BbIOOpa Ha BKJIaake [IporpaMmma mpocMoTpa,
BbiOepuTe ¥Y3ea Bbioop B MeHio ['eHepupoBaTh. JIONOJHUTEILHYO HHPOPMALIUIO CMOTPUTE B pa3zelie
[“Tenepuposanue y35108 usTpa u Be60pa” Ha cTp. 95|

IIpumeuanue: TToCKOIbKY (PaKTHIECKH BBl BEIOWpACTE y3JIbI, @ HE 3aMUCH WJIH IIPOICHTHI, HE BCETJa MOXHO JOCTHYb
WA IbHOTO0 COOTBETCTBHS KPUTEPHEO BhIOOpa. CHCTeMa BBIOUpPAET IMOJIHBIE Y3JIbI 0 3aIaHHOTO YPOBHSI.
Hanpumep, ecim BeIOpaTh BepxHUE 12 cirydaeB, n3 KOTOPHIX 10 HAXOAATCS B IEPBOM Y3JIe, 4 B - BO BTOPOM y3JIe,
OyZIeT BBIOpaH TOJIbKO HEPBBIA y3el.

Pucku

Pucku nmoka3sIBaroT BepOSITHOCTh HENPABUIIbHOI Kitaccudukanuu Ha ro6oM yposHe. Ha Bkitagke Pucku BeiBoanuTCes
TO4YeYHas OIEHKA PUCKOB U (JJI KATErOPUYECKUX BBHIBOJOB) TaOJIMIIA HEMPABUILHBIX KJIACCU(PHUKAIIHA.

M Z[.J'IH YHUCJIOBBIX HpeHCKa3aHI/II7I PHUCK - 3TO 06"beIII/IHeHHa$I OIICHKA JUCIICPCUU B KAXXKIOM U3 KOHCYHBIX Y3JI0B.

e JI71s1 KaTeropuuecKuX NpeAcKa3aHuili PUCK - 3TO MPOMOPIHUS HEPABUIHLHO KJIACCH(DUAIIMPOBAHHBIX CIIy4aeB C
MIOTIPABKOI Ha alpUOPHBIC BEPOSITHOCTHU WJIA HA CTOMMOCTD HEPABUJILHON KIIaCCU(BUKAIIH.

COXpaHeHMe MOﬂeﬂeﬁ AepeBbeB N pe3ysibTaToB

EcTp HECKOJIBKO CIOCOOOB COXPAaHEHMS MJIM 3KCIOPTA Pe3yIbTATOB CEAHCOB HHTEPAKTUBHOTO MIOCTPOCHHS I€PEBHEB,
B TOM YHCJIE!

* T'emepupoBaTh MOJEIL Ha OCHOBE TekyIero nepesa (I'enepupoBats > I'eHepupoBaTh MOEJIb).

° COXpaHI/ITI) JUPCKTUBLI, UCITIOJIb30OBAHHBIC JJI HaApAlllUBAHU TCKYHICTO ACPEBA. HpI/I CJICAYIOIIIEM BbLINNOJIHCHUN
y3J1a IOCTPOCHUA ACPEBA TCKYIICC ACPEBO 6yH€T ABTOMATHUYCCKH HapalllCcHO 3aHOBO, BKJIFOUas BCE OIPECACIICHHBIC
BaMHU IOJIb30BATCIIbCKUE pA3JCJICHUA.

* DKCHOPTUPOBATH MHGOPMALIMIO MOJIEJIN, BRIUIPHIIIA U PUCKOB. JIONOJIHUTENIBHYIO HHGOPMAIIIO CMOTPHUTE B
paszese[“dxcnopT nHpOpMAIIHE MOIEH, BRIATPHIIA U PACKOB” Ha cTp. 94|

B IIOCTPOUTEJIC ACPEBLEB UJIU B CJICIIKE MoaeJiei JCPEBBEB BBl MOXECTC!

* CrenepupoBath y3ei PuiabTp wim y3ea Beioop Ha OCHOBE TeKyIero aepesa. JonoHuTebHY0 HHGOPMAIUEO
cMoTpuTe B paszeie|TenepupoBanne y3;108 huasTpa u BEIGopa” Ha cTp. 95

* CreHepupoBaTh CJIEIIOK HaOOpa MpaBWJI, IPEACTABIIIOMUI CTPYKTYPY AepeBa Kak HaOOp NMpaBMJI, KOTOPbIE
ONpeICIIAIOT KOHECUHBIE BETBH JIepeBa. JJONOJHUTEIbHYIO HHYOPMALNIO CMOTPUTE B pa3zesie r‘rCHCpI/IpOBaHI/Iel

~99

[sa60opa npasun u3 nepesa pemennii” Ha crp. 95}

* Kowme 3T0r0, TOJIBKO IJI CIENKOB MOJIEJIeH AepeBheB, BBl MOKETE SKCIOPTUPOBATE Moiesh B popmate PMML.
JlonoTHUTEIbHYIO HHPOPMALIUIO CMOTPUTE B pasjesie |“Ham/ITpa MoJeJIei” Ha CTP. 41[ Ecmm Monens comepxut
M0JIb30BAaTEJIbCKHE PACIICIITICHNs], OHU He COXpaHsIoTCs B akcoptupyeMom PMML. (Beparee, camo paciiensienue
COXpaHseTCsl, HO TePsAeTCS HHPOPMAIHS, YTO OHO MOJIb30BATEJILCKOE, @ He BEIOPAHHOE aJITOPUTMOM).

* CrenepupoBaTh AHAarpaMMy Ha OCHOBAaHHHU BBIOPAHHON YaCTH TEKYILETo AepeBa. [lpumeuanue: 310 padboTaeTt
TOJIBKO JJISI CJISIKOB, IPUCOEINHEHHBIX K IPYTUM y3JIaM B IOTOKE. JIONOJHUTEIbHYIO HHPOPMALIIIO CMOTPHTE B
pasnene |“FeHepHpOBaHHe rpaduxoB” Ha CTP. 126l

Ipumeuanue: CaMo HHTEPAKTUBHOE AEPEBO HEBO3MOXKHO COXPAHUTh. UTOOBI HE MOTEPSIThH BRIIIOJIHEHHYIO padboTy,
CreHepupyiiTe MO/es b U/UJIM OOGHOBUTE TUPEKTUBBI I€PEBa 0 3aKPHITHS OKHA HOCTPOUTEIIS IEPEBLEB.

I'eHepMpOBaHue Moaesnin U3 NoCTpouTesia AepeBbeB
UToOBI CreHepupoBaTh MOJIEIIb HA OCHOBE TEKYIIIErO AEPEBA, BHIOEPHUTE B MEHIO IIOCTPOUTEIS I€PEBLEB:

I'enepupoBath > Mogein
B nuanorosom oxHe I'eHeprupoBaTh HOBYIO MOJEJIb MOXHO BBIOPATH CJIEYIOIIME ONIIN:

Nmsa MO/J1€eJIH. MoxHO 3a4aTb UMs CaAMOCTOSATCIIbHO UJIM aBTOMATUYCCKU IT'CHEPUPOBATH UM HAa OCHOBE UMCHU Yy3JIa
MOJCJIUPOBAHUS.
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Co3aatb y3eJ Ha ... MOXHO TOOABHUTH y3eJ B TpeOyeMoM MoJI0KeHUH - Bbioepute XoJicT, [Tamurpa GM wm O6a
NOJIOKEHHS].

BriIloYMTH THPeKTHBBI JepeBa. UTOOb! BKJIIIOYNTD B CTEHEPUPOBAHHYIO MOJIEJb JUPEKTUBLI U3 TEKYIIErO AepeBa,
BKJIFOYUTE 3TOT NMEPEKIOYATEIb. DTO MO3BOJUT NEPEreHEPUPOBATH AEPEBO MPU HEOOXOAUMOCTH. JlONOIHUTETLHYIO
HH(OPMAIUIO CMOTPUTE B pa3jielie |“£[I/IpeKTI/IBb1 pocTta aepeBbeB’

IdupeKTusbl pocTta AepeBbEB

B nupexTuBax aepesbe miist mozeseit gepeBa C&R, CHAID u QUEST 3anarotcs ycioBus nocje10BaTEIbHOTO
HapaIlUBaHUS YPOBHEH nepeBa. [JupeKTUBBI IPUMEHSFOTCS NP KaXKIOM 3aITyCKe MHTEPAKTHBHOTO OCTPOUTEIIS
JIepeBbEB U3 y3JIa.

* Camoe HaJIe’)KHOE HCIOJIb30BAHUE TUPEKTUB - B KAU€CTBE CIIOCO0A 3aHOBO CT€HEPUPOBATH AEPEBO, CO3AAHHOE B
Ipe/IbLIYIIEM HHTEPAKTUBHOM ceaHce. JJONOoJIHUTEIbHY 0 HHOOPMAIIUIO CMOTPUTE B pa3z[ene
[mipexTuB nepesa” Ha ctp. 94 KpoMme TOro, IUpeKTHBbI MOKHO PeIaKTHPOBATH BPYUHYO, XOTS 3TO TpeOyeT
OCTOPOXHOCTH.

* JIMpEeKTUBHI CYILIECTBEHHO 3aBUCST OT CTPYKTYPHI JepeBa, KOTOPYIO OHM ONUCHIBarOT. [ToaToMy sroboe
HU3MEHEHNE B MCXOHBIX JAHHBIX UJIM ONLUSX MOJEIMPOBAHUS MOXET IPUBECTH K olnOke Habopa JUPEKTUB,
KOTOPBIH 10 3TOr0 BBINOJHSAICA ycnenmHo. Hanmpumep, eciu Ha OCHOBE U3MEHMBIIUXCS JAHHBIX aJITOPUTM
CHAID npeBparaeT pa3/iejicHie Ha IBe TPYIIIBI B pa3IeJicHIEe Ha TPU TPYIIIHL, JIFOObIE TUPEKTHBBI, OCHOBAHHBIC
Ha IPOIUJIOM pa3/eJIeHUH Ha IBE TPYIIBI, 3aBEePIIATCS HEYOATHO.

Ilpumeuanue: Ecm BBIOpaTh HEMOCPEICTBEHHOE TeHEpUPOBAHUE MOIeIH (0€3 MOCTPOUTES AepeBa), BCE TUPEKTUBBI
JiepeBa UTHOPUPYIOTCS.

PenakTtupoBanue 1UpeKTUB

1. YtoOBI IPOCMOTPETh UM OTPEIAKTHPOBATH COXPAHEHHBIC TUPEKTHUBEI, OTKPONTE y3eJI MOCTPOCHUS AepeBa 1
BBIOepUTE Manesb Llesh Ha Britaake ONIuu MOCTPOSHMS.

2. Bribepute 3anycTHTh HHTEPAKTHBHBIN CE€aHC, YTOOBI BKIIFOUUTH 3JICMECHTHI YIIPABJICHNS, BKIIFOUATE
nepexsroyaTests Mcnoab30BaTh JMPEKTHBLI IepeBa U HAXKMUTE KHONKY JIMpeKTHBBI.

CHHTAKCHUC TUPEKTUB

JMpeKTUBHI 3a/1a10T YCJIOBHS ISl pOCTa JIepeBa, HAUMHAS ¢ KOPHEBOTO y3ja. Hanpumep, 4TOObI HAPACTUTH IEPEBO
Ha OJIUH YPOBEHbD:

Grow Node Index 0 Children 1 2
ITockosbKy IPeIUKTOPHI HE 3aaHbI, AJITOPUTM BBIOUpAET HAMJTyyUlllee PaCIlelICHHE.

O6paTuTe BHUMAaHUE HA TO, YTO IIEPBOE PACIICIUICHUE BCET/Ia JIOJDKHO BBINOJIHATLCSA HA KOopHEBOM y3Jie (Index 0) u
JUTsE 000MX JOYEPHUX Y3JIOB JOJDKHEI 33/1aBaThCs 3HAYCHUS MHICKCOB (B TaHHOM ciiy4ae 1 u 2). Byaer Hemonyctumo
3agatb Grow Node Index 2 Children 3 4, moka k KOpHEBOMY y3JIy He IpHUpAIleH y3ei 2.

UTOoOBI HAPACTUTH ACPEBO:

HapacTuTb pepeso

YTtoOBI HapaIUBaTh U COKpaIaTh AepeBo (ToabKo aepeBo C&R):

Grow_And_Prune Tree

YT006kI 3a4aThb NOJIb30BATCIJIBCKOC PACHICIIJICHUE AJIs1 HCIPECPBIBHOI'O MMPEAUKTOPA:

Grow Node Index © Children 1 2 Spliton
( "OBPA30BAHUE", Interval ( NegativeInfinity, 12.5)
Interval ( 12.5, Infinity ))
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UTOOHI pacmienuTh 0 HOMUHAJIEHOMY IPEANKTOPY C ABYMS 3HAUCHHUSIMU:

Grow Node Index 2 Children 3 4 Spliton
( "non", Group( "0.0" )Group( "1.0" ))

YTo0bI PaCli€iiTh 110 HOMUHAJIbHOMY NPEAUKTOPY CO MHOTUMHU 3HAYUCHUAMMU!

Grow Node Index 6 Children 7 8 Spliton
(' "OPTAHM3AUMK", Group( "2.0","4.0" )
GY‘OUp( "0.0","1.0","3.0","6.0" ))

YTo0B!I pactienuTh MO MOPSAKOBOMY NPEAUKTOPY:

Grow Node Index 4 Children 5 6 Spliton
( "OETW", Interval ( NegativeInfinity, 1.0)
Interval ( 1.0, Infinity ))

Ipumeuanue: TTpu 3aJaHUN TTOJIH30BATEJILCKUX PACIICIVICHUN YYUTHIBAETCS PETUCTP OYKB B MMEHAX moJieit u
3HaveHusx (O6PA30BAHUE, MOM, OETU u 1.1.).

HupextuBsl 11 nepeBbeB CHAID

Hupextusl 115 nepeBbeB CHAID ocoGeHHO 1yBCTBUTEIBHBI K U3MEHEHUSIM B TAHHBIX UJIA B MOJIEJIH, TIOCKOJIBKY, B
otsmunu fepeBbeB C&R u QUEST, He orpannveHbl HCHOJIb30BaHUEM OMHAPHBIX paciienjenuit. Hanpumep,
CIIeAYIOIINI CHHTAKCUC KAXKETCs JOMYCTUMBIM, HO 3aBEPIIUTCS HEYIaYHO, ECJIM AJITOPUTM Pa300beT KOPHEBOM y3eJl
6oJiee, 4eM Ha J1Ba JOYEPHUX:

Grow Node Index O Children 1 2
Grow Node Index 1 Children 3 4

B nepese CHAID y y37ma 0 MmoxkeT oka3zaTbcesl 3 WM 4 TOYEpHUX y3J1a, ¥ TOT/Ia BTOpasi CTpOKa CHHTaKCUCa
3aBEPIIUTCS HEYTauHO.

Wcnonn3oBanue JUPEKTUB B CHCHAPHUAX

Z[I/IpeKTI/IBbI MOXHO TAaKXC BCTpauBATb B COCHAPHHU, UCIIOJIb3Y TpOI7IHLIG KaBBbIYKH.

N3meHeHne AUPEKTUB AepeBa

UTOOHI COXpaHUTH paboTy, CIEJAHHYIO B CEAHCE HHTEPAKTUBHOIO IOCTPOCHNUS AepeBa, MOKHO COXPaHUTh
JIUPEKTHUBBI, UCIOJIb30BAaHHBIE /111 HOCTPOCHUS TEKYIIIEro AepeBa. B oTim4ue oT coxpaHeHus cienka MOJIeH,
KOTOPBIit HeJIb3s 3aTeM PeJaKTUPOBATh, 3Ta BOZMOXXHOCTb IT03BOJIIET EPETEHEPUPOBATH IEPEBO B €0 TEKYILEM
COCTOSTHHY JUJIS TaJIbHEHINIET0 pelakKTHPOBAHHUS.

YUTOOBI N3MEHATH TUPEKTHUBHI, BRIOEPUTE B MEHIO IIOCTPOUTEIIS IEPEBHEB:
®aiin > N3MeHnTh TMPEeKTHBBI
JMpEeKTUBBI COXPAHSIIOTCS B Y3JI€ MOJAEJIMPOBAHMUSI, UCIOJIb3YEMOM TSI co3/1aHus AepeBa ([depeBo kiaccuduxanuu u

perpeccun, QUEST uyu CHAID), 1 uX MOXHO UCIOJIb30BATh JIJIsl HTOBTOPHOT'O TeHEPUPOBAHUS TEKYIIIErO JepeBa.
JIOHOTHUTEIbHYEO HHGOPMAIIHIO CMOTPHUTE B pas/eie [ [upeKTHBBI POCTa AepeBbes” Ha cTp. 93|

AKcnopT uHpopmaumm moaenu, BbIMrpbillia U PUCKOB
W3 mocTpouTeis JepeBbeB MOXKHO IKCIOPTUPOBATH CTATUCTUKY MOJIEIIH, BEIUTPHIIIA U PUCKOB B popMaTax TeKCTa,
HTML wnm nzobpaxxeHui.

1. B oxHe mocTpouTeIIs AepeBbEB BRIOCPHUTE BKIIAJIKY UITH OKHO MPOCMOTPA, KOTOPOE BbI XOTHTE IKCIOPTHPOBATH.
2. BsibGepute B MeHIO:

®aiin > Jxcnopt
3. Bribepute nyxHbIi popmaTt (Teker, HTML wm JuarpamMmma) i BIOEpUTE B TOJIMEHIO KOHKPETHBIC 3JIEMEHTHI,

KOTOPBIC HY>XKHO OKCIIOPTUPOBATH.
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Tam, rae 3To IPIMEHUMO, IKCIIOPT BBIIOJIHSAETCS Ha OCHOBE TEKYIIIErO BEIOOpA.

Axcnopt B popmartax Texer i HTML. Bel MoxkeTe 3KCIOPTUPOBATH CTATUCTUKY BBIMIPHIIIA MJIA PUCKOB JJIS
00y4aroIIero Uiy TeCTOBOro pa3zesa (ecjii OHU ONpeAesIeHbl). DKCIOPT BBIIOIHAETCS HA OCHOBE TEKYILEro BIOOpa
Ha BKJIaJIKe BrIMrphIl — HampuMep, MOKHO BBIOPATh CTATUCTHUKY IO Y3J1aM, CyYMMAapHYIO CTATUCTUKY KJII
CTAaTUCTUKY IO KBAaHTUJISIM.

SxcnopT rpaduku. Bl MoXkeTe SKCIIOPTUPOBATH TEKYIIEe JePEBO, KAK OHO BBIBOUTCS HA BKyake [Iporpamma
MIPOCMOTPA, HJIK Ke IKCIOPTHUPOBAThH AUATPAMMBI BBIMIPBIIIIA sl 00YUAIOIIEro WM TECTOBOIO paszesia (eciiu OHU
onpenesensl). Jloctynabie popmatsl - JPEG, .PNG n .BMP. [171s BBIUTPBINIA SKCIOPT BBINOJIHSIETCS HA OCHOBE
TEKYILEero BbIOOpa Ha BKJIAJKe BBIMTPHIII (JIOCTYIHO TOJIBKO MPH IPOCMOTPE TUATPAMMEI).

FeHepupoBaHue y3noB ¢punbTpa U BbiGOpa

B oxHe mocTpouTeis AepeBhEeB WU P MIPOCMOTPE CIICTIKA MOJICIH JCPEBLEB PEIICHUI BRHIOCPUTE B MCHIO!
T'enepupoBath > ¥3ena ¢puibTpa

uau

> V3eJ BbIOOpa

V3ex puabTpa. ['eHepupyeT y3ei1, OTQUIbTPOBBIBAOIIMIA TTOJIsI, KOTOPHIC HE UCIOJIB3YIOTCS TEKYIUM JACPEBOM. ITO
OBICTPBI CIOCOO COKPATUTH HAOOP JAHHBIX, YTOOBI OH COAEPKAJI TOJILKO MOJIs, BEIOpAHHbIE AJITOPUTMOM B
Ka4yeCTBE BAXHBIX. ECITN eCTh y3ell THIA, PacoI0KESHHBIN BhIIIIE TAHHOTO y3J1a JIepeBa MPUHSTHS PEIICHU, JTFOObIe
OJIs € pOJIbE0 HasnaueHue TIEPeTAF0TCS TaIbIlle CIICTKOM Moien OuiIbTp.

V3en BbiOopa. ['eHepupyeT y3eu1, BRIOnparomuii Bce 3aicy, KOTOphIe NOMAgAroT B TeKyImui y3en. s aToit onmnn
HeoOXoanMMo, YTOOBI Ha BKJIaake [IporpaMmma mpocMoTpa Oblia BEIOpaHa MO MEHbBIIEH Mepe OJHa BETBb JIepeBa.

Crienox MoAe/I MoMeIaeTcsl Ha X0JICT IMOTOKa.

FeHepupoBaHue Habopa NnpaBun U3 Aepesa peLueHni

BbI MOXeTe CreHepupoBaTh CJICHIOK Habopa MpaBuJl, MPeJACTABIIIONIUN CTPYKTYPY AepeBa Kak HaOOp IpaBuUJI,
KOTOPBIE ONPEACISIIOT KOHEYHBIE BETBH JiepeBa. HacTo HAOOPHI MpaBMUJIa MOTYT COXPAHSIThH OOJIBIIYIO YACTh BaXXHOM
“H(pOpPMAIUK OT MOJTHOTO JIepeBa PeIIeH i, HO ¢ MEHee CJIOKHOW Moaesibio. Hanbosiee BakHOE OTJIMYME COCTOUT B
TOM, YTO IPH UCIOJIb30BAHNM HabOpa MpaBwJI K JITOOO# KOHKPETHOM 3aIUCH MOXKET MPUMEHSTHCS HECKOJIBKO
MpaBUJI UJIM HE IPUMEHATHCS NPAaBUJI BOBce. Hanmpumep, MOXHO YBUAETh BCe MpaBuUila, MPeACKa3bIBAIOIINE BbIXO
HeT, a OCJIe HUX - BCE NPaBUJIA, MPEJCKa3bIBAIOIINE Jd. ECiM MpUMeEHseTCsl HECKOJIbKO MPABUJL, KaXJ0€ MPABUIIO
MOJIy4aeT B3BELLIEHHBIN "roJIoc" Ha OCHOBAHUY I10KA3aTesIsd IOBEPUS, CBSI3AHHOIO C 3TUM IIPABUJIOM, U KOHEYHOE
MpeacKazaHue OnpeaesIsieTcs 00beIMHEHNEM B3BEIICHHBIX TOJIOCOB MPaBUJI, KOTOPbIE OBLIM IPUMEHEHBI K
paccMaTpuBaeMoit 3anuck. Eciv HUKakue npaBuiia He MPUMEHSLIACh, 3alCH TPUCBAMBAETCS IIPE/ICKa3aHue Mo
YMOJTYaHUIO.

IIpumevanne: BrimosHsIS cKoprHT HAO0Opa MPABUJI, MOXKHO 3aMETUTh PA3JIM4Us B CKOPUHIE IO CPABHEHHUIO CO
CKOPUHI'OM JIepeBa; OHA OOBSCHSAETCS TEM, YTO CKOPHHT KaXX/10if KOHEYHOH BETBH JEPEBA BLINOIHAETCS HE3aBIUCHMO.
OnHa u3 o0JacTei, T1e 3TO OTJIMYHNE MOXKET CTaTh 3aMETHBIM - 3TO CIIyYail HAJIMYKS B BAIIMX JAHHBIX 3HAYCHUH

OTCYTCTBHUS.

Habopbl mpaBUi1 MOXXHO CTEHEPUPOBATH TOJILKO U3 JICPEBLEB C KATETOPHUAILHBIMY ITOJIIMH Ha3HAYCHUS (a HE U3
JIEPEBbEB PETPECCHN).

B oxne IMOCTPOUTCIIA ACPEBLEB UJIM IIPU IIPOCMOTPE CJICIKA MOACIIN ACPCBLEB pemeHHﬁ BLI66pI/IT€ B MCHIO!

Co3aatb > HaGop npaBuJi
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HNms naGopa npaBui 3amaiiTe UMs HOBOTO CJIeTKa MO Habopa MpaBulL.

Co3zaaTthb y3eJ1 Ha YIIpaBJiseT IOJIOKEHHEM HOBOTO Cllenka Mojesu Habopa npasuil. Bertoepute Xoder, [Tamurpa GM
1 O0a noJ10KeHusl.

MunnmaibHoe YHCI0 IK3EeMILIAPOB 3aua171re MHUHUMAJIbHOC KOJIMYCCTBO 3K3EMILISAPOB (‘II/ICJ’IO 3annceﬁ, K KOTOPBIM
IPUMCEHSACTCA HpaBI/IJ'IO), JJI1 COXpAaHCHHUA B CJICTIKEC MOJCJIN Ha60pa npaBHJI. HpaBI/ma C HO,E[,E[Sp)KKOfI MCHBIIEC
BbI6paHHOFO 3HAYEHMS HE BKJIFOYAOTCSI B HOBBIM Ha60p IIpaBUJI.

MunumaabHas T0CTOBEPHOCTb 3a1aliTe MUHIMAJIBHYIO JOCTOBEPHOCTD JJIs IPABUJI, COXPAHSAEMBIX B CIIETIKE MOJEIIH
Habopa mpaBu. [IpaBuiia ¢ JOCTOBEPHOCTHIO MEHBIIIE BHIOPAHHOTO 3HAUCHUS HE BKJIFOUAIOTCS B HOBBII HaOOP
HIpaBIIL.

HenocpeacreeHHOe NOCTpOEeHUe MOAENU aepesa

BmecTo ncnosib30BaHUSI FHTEPAKTUBHOTO MOCTPOUTEIS IEPEBBEB BBl MOXKETE IIOCTPOUTH MOJIEJIb JepeBa peleHU
HEIOCPEICTBEHHO U3 y3JIa IIPY BBLIMOJHEHUH OTOKA. Takol MoIX01 HpUMEHSAETCS A1 OOJIBIITMHCTBA APYTUX Y3JI0B
noctpoenust mojenu. s moaeneii nepesa u aepeBa-AS C5.0, KOTOpbie HE TOAACPKUBACT MHTEPAKTUBHBIHM
MTOCTPOUTEJICH JIEPEBLEB, TOJILKO TAKOW METO/I U JOCTYIICH.

1. Cozpaiite noTOK M 100aBbTE OAUH U3 Y3JI0B AepeBa perienuit - nepeBo C&R, CHAID, QUEST, C5.0 wiu
nepeBo-AS.

2. B cayuae gepeBa C&R, QUEST umu CHAID BriOepute Ha nanenu Llenb Ha Bkjaake Oniuu NOCTPOCHUS OJTHY U3
rJ1aBHBIX Iesieil. Beioupas [TocTponTs o1HO AepeBo, yoenuTech, YTO B oJiec PeknM 3a1aHO0 3HAUCHIE
CreHepupoBaTb MoJeb.

B ciygae C5.0 Ha Bkiranke Mojenu 3aaaiite Tun BoiBoga /lepeBo perienuii.

Jlns moneneit HepeBo-AS Ha nanem OCHOBBI BKIaaAku ONIMK MOCTPOCHUS BBIOEPUTE TUII AJTOPUTM pocTa
JiepeBa.

3. BribepuTe noJist Ha3HAYSHUS] U IPEIUKTOPA U 3a1aiiTe TONOJIHUTEIbHbIE OMIIUU MOJIEIH, €CIIM HYXHO.
KonkpeTHBIC yKa3aHUSI CMOTPUTE B TOKYMEHTAIINH 110 HY>KHOMY y3JIy IIOCTPOCHHUS JIepeBa.

4. BbINOJIHUTE TOTOK, YTOOBI CTEHEPUPOBATH MOJIENb.

KomMmeHnTapuu o nocTpoeHun nepesa
* [lpu reHepupoBaHUM AEPEBLEB 3TUM METOJIOM JUPEKTUBBI IO POCTY JI€PEBHEB UTHOPUPYIOTCSI.

* B oboux METOJaxX CO3aaHUsA NCPECBHEB peH_IGHI/IfI, HHTCPAKTUBHOM U HCIIOCPEACTBCHHOM, I'CHCPUPYIOTCA CXOJHBIC
MOACIIN. Pazimume B OCHOBHOM B CTeleHI KOHTPOJIA Hal MPOLECCOM.

Y3nbl gepeBbeB peLieHun

V3as1 gepesa petenuit B IBM SPSS Modeler obecnieunBaroT JOCTYI K CIIETYIOIIAM aJITOPUTMaM IIOCTPOSHHS
JIEpEBbLEB:

* C&R Tree
* QUEST

* CHAID

* C5.0

* [epeBo-AS

* CiyvaitHble IepeBbs

A9

JIOMOHATEIbHY0 HHYOPMAIIHIO CMOTPHUTE B paszese[‘Moiesn epeBbes pemiennii” Ha crp. 83|

AJ'IFOpI/ITM])I CXOJHbI B TOM OTHOIIICHUHU, YTO BCE OHU CIIOCOOHEI IOCTPOUTH ACPEBO pemeHI/Iﬁ, PEKYPCUBHO
pacliCilIfgd JaHHBIE Ha BCC MCHBIINUEC IOAT PYIIIIBI. O,Z[HaKO €CTb U BAXXHBIC PA3JIN1US.
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Bxoanble noasi. Bxogabie moJist (IpeIuKTOPhI) MOTYT OBITH JIFOOOTO U3 CJIEAYIONINX TUIIOB N3MEPEHUIA:
HETIPCPBIBHBIC, KATETOpUAJIBHBIC, (bnarom)le, HOMUHAJIbHBIC U IMOPAIKOBEIC.

ITonst na3nauennsi. MoxHO 3a7aTh TOJILKO OJHO noJie HazHauyenus. s nepeBa C&R, CHAID, nepeBa-AS u
CIIy4aliHBIX JIePEBbEB MOJIC HA3HAUCHHSI MOXET OBITh HEIPEPHIBHBIM, KATETOPUAILHBIM, ()JIATOBBIM, HOMHHAJILHBIM
mwm nopsiakoBsM. i1t QUEST oHO MOKeT OBITh KaTeropHaIbHBIM, (hJIaroBbIM ui HoMuHaIBHBIM. i1 C5.0 mose
Ha3HAYCHUSI MOXET OBITh (hJIarOBBIM, HOMHUHAJIHHBIM UJIH OPAWHAIbHBIM.

Tun pacmennenus. 1 nepeBa C&R, QUEST u ciryyaliHBIX JepeBbeB NMOIACPKUBAIOTCS TOJIBLKO OMHAPHBIC
pacierieHus (To eCTh KaXIblil y3eJ1 IepeBa MOXKET OBITh paclIenyieH He 60Jiee YeM Ha J[Be BETBH). B oTmuue oT
Hux, CHAID, C5.0 u JdepeBo-AS noaaepxuBaroT paciienjenue cpa3dy Ha TpH U 0oJjiee BETBHU.

Metoa pacuensienusi. AJITOPUTMBI Pa3JIMYAIOTCS O KPUTEPUSIM MPUHSITUS pelleHuit o paciuenyienuu. Koraa nepeso
C&R mpenckasblBaeT KaTeropuajbHOE BBIXOAHOE M0JIE, UCIIOJIb3YETCSl TOT UJIM MHOW NoKa3aTelb aucnepcuu (1o
YMOJYAHUIO - KO3 dunueHT J>KUHMU, HO BBl MOXETE 3aJaTh U APYrol mokasaTeib). [J1s HenpephIBHBIX MOJIeH
Ha3HAYEHMS UCIIOJIb3YETCS METO/ HauMEHBIIEro cpeiHekBaapaTudHoro otkjaoHeHuss. CHAID u [lepeBo-AS
HCTIOJIB3YIOT KpuTepwii xu-kBaapat; QUEST ucnosb3yeT KpuTepuit Xu-KBaapat IJis KaTeropruaIbHBIX MIPEIUKTOPOB
¥ AWCIEPCUOHHBIN aHAJIN3 I HEMPEePhIBHBIX BXOAHBIX moJtelt. s C5.0 ucnomp3yeTcst mokazaTesb U3 TEOPHH
nHPOPMAITNH, HOPMAJIN30BAHHBINA TPUPOCT UHPOPMAIIIH.

O0paboTka nponyleHHbIX 3HA4eHHi. Bce aropuT™MBI 1OMyCKaloT MPOMYIIEHHbIE 3HAYEHUS B IOJISAX-IPEAUKTOPAX,
X0Ts o6pabaThIBaroT ux no-pasHomy. Jepeso C&R u QUEST ucnomns3yroT no Mepe HE0OOXOJUMOCTH CyppOTaTHbIE
IOJIsL IpeJcKa3aHuit A1s1 IPOBEACHUS 3aUCH C IPONYLIEHHBIMU 3HAYEHUSIMU 110 AepeBy Bo BpeMs o0yuenusi. CHAID
BBIJIEJIIET NPOIMYILEHHbIE 3HAYEHUS B OTAEJIbHYIO KaTETOPHUIO U pa3pellaeT X UCIOJIb30BaHNUe B IOCTPOSHUHN AepeBa.
C5.0 ucnosieayer MeTo1 APOOIICHNS, IPY KOTOPOM 4acThb 3allMCH MPOIYCKAETCs Yepe3 KakAyIo BETBb y3JIa,
BBINOJTHSIIOIIETO PACIIEIVIEHHE HA OCHOBE II0JIS C IPOITYLIEHHBIM 3HAYCHHAEM.

Coxpamenns. IepeBo C&R, QUEST u C5.0 nonmepXxuBaroT BO3MOXKXHOCTb CHavajla BLIPACTUTD JIEPEBO MOJTHOCTHIO,
a 3aTEM COKPATUTH €ro, yaaJIuB T€ PpaCHICTIJIICHUA HUXKHETO YPOBHS, KOTOPBIE HE BHOCAT CYHICCTBEHHOI'O BKJIaad B
TOYHOCTH JepeBa. OIHAKO BCE aJITOPUTMBI JIEPEBHEB PEIIICHUIA PEAYCMAaTPUBAIOT BO3MOKHOCTh OTPAHIUYUTH
MUHUMAJIbHBIN pa3Mep NOATPYIIbI, YTOOBI U30eraTh BeTBEH CO CIUIIKOM MaJIbIM YHCJIOM 3aluceil JaHHBIX.

HurepakTuBHoe nocrpoenne aepesbeB. 151 nepeBa C&R, QUEST u CHAID nopaepxuBaeTcst BO3MOXHOCTh
3aIyCTUTh HHTEPAKTUBHBINA ceaHC. B HeM MOXHO IMOCTPOUTH AEPEBO YPOBEHB 32 YPOBHEM, OTPEAAKTHPOBATD
pACIIETIEHUSI B COKPATHUTD JIEPEBO, MEpe/] TeEM Kak co3/1aTh ciienok moaenu. ¥ C5.0, lepeBa-AS u ciryuaitHbIX
JIepeBbEB HET MHTEPAKTUBHOM ONIINH.

Anpuopnbie BepositHocTH. [lepeBo C&R n QUEST noamepkuBaroT 3a/1aHle alpHOPHBIX BEPOSITHOCTEN IS
KaTeropuit Ipy NMpecKa3aHNK 3HAUSHUS KaTerOpUaJIbHOTO BBIXOHOTO MOJIL. ANIPUOPHBIE BEPOSITHOCTH - 3TO
OIIEHKHU OOIIel OTHOCUTEIBHON YaCTOTHI KaXK0M KaTerOopuu Ha3HAYEHUS! B COBOKYITHOCTH, U3 KOTOPOI U3BJIEKAIOT
obyuaromue naHHble. JIpyruMu CJI0BaMu, 3TO OLEHKH BEPOSITHOCTHU AJIsI KAXKI0TO BO3ZMOXHOTO 3HAYEHUS
Ha3HaYeHUsI, KOTOPbIE MOKHO MCIOJIb30BAThH AIPUOPHU, A0 TOTO, KaK Bbl OyeTe 3HATH YTO-JIM00 O MPEeAUKTOPHBIX
3HaueHusix. CHAID, C5.0, JlepeBo-AS u ciyuaiinble AepeBbs HE MOAIEPKUBAIOT 3a/1aHUS AIIPUOPHBIX
BEPOSATHOCTEN.

Haoops! npaBui. Henoctynast aiis epeBa-AS u cirydaitHbIX nepeBbeB. 1 Moeseli ¢ KaTeropuaibHbIMU TMOJISIMU
Ha3HAYCHUS y3JIbI IepeBa PEIIeHUH IpeIararoT ONIUIo CO31aTh MOIENb B opmaTe Habopa MpaBuJI, YTO HHOT A
yaoOHee ISl TOHUMAaHMS, YeM CJI0KHO# nepeBo peenuii. s nepesa C&R Tree, QUEST u CHAID moxHO
CreHepupoBaTh HAOOP MPABIII U3 UHTEPAKTUBHOrO ceaHca; 11 C5.0 3Ty onuuro MOXHO 3a7aTh Ha y3JIe
MoaenupoBanus. Kpome Toro, Bce MoAeN M AePEBbEB PELICHUI TAI0T BO3MOXKHOCTb CTEHEPUPOBATH HAOOP MPABUIT
U3 crrenka Mojesu. JIonoTHATE bHYI0 HHPOPMAIMIO CMOTPHTE B pas/eie ‘I eHepipoBanme HAG0PA MPABILT 13|

9

IuepeBa pelieHuii” Ha CTp. 9SI
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Y3en gepeBa KnaccudpuKaumm u perpeccum

V3en aepeBa kiaccudukanuu u perpeccun (Classification and Regression, C&R) - 3T0 0OCHOBaHHbII Ha
JIPEeBOOOPA3HON CTPYKTYPE METOT KlacCupukanuu u npeackasanus. Anasorndao C5.0, 3TOT MeTOT UCTIOJIb3YET
PEKYpPCHBHOE pa3ielieHre I PaCIleIUICHHs 00YYAFOIIMX 3alKCeil HA CErMEHTHI C HOXOKUMU 3HAYCHUSIMU
BBIXOJIHOTO 1oJisl. ¥Y3eu aepeBa C&R HaunHaeT paboTy ¢ IPOBEPKU BXOIHBIX MOJIEH, YTOOBI HAUTH HAMITy4llee
pacIIeruieHre, m3MepseMoe YMEHBIIICHIEM UHJIEKCa HEeOJHOPOTHOCTH MOCTIe paciieruieHus. Pacienienue
OTIpe/IeIIsAeT ABE IOATPYIIIBL, KaXaasi i3 KOTOPBIX MOCICA0BATEIHLHO JEJIUTCS Ha CIICTYOIINE IBE IO PYIIIBI i TaK
Jlaiee, IOKa He cpadoTaeT OIUH U3 KpUTEPHEB OCTAHOBKH. Bce paciensieHns OmHapHBI (TOJIBKO Ha JIBE MOATPYIIIIEI).

OTtceueHus

HepeBbst C&R npenocTaBisitoT BO3MOXHOCTE CHavyajla BEIPACTUTH JIEPEBO, a 3aTeM IIPOBECTH yCEeUeHUE HA OCHOBE
QJITOPUTMa CTOUMOCTU-CIIOKHOCTH, KOTOPBII HACTpAauBaeT OLIEHKY PHCKOB, YUUTHIBAs KOJMYECTBO KOHEYHBIX
y3JI0B. DTOT METOJ, JOMYCKAIOIINA OOJIBIION pOCT AepeBa 10 MPUMEHEHHS YCEUeHHsI HA OCHOBE 00JIee CIIOKHBIX
KPHUTEPHEB, MOXET IPUBECTH K AEPEBLSIM MEHBIIIEr0 pa3Mepa C JIydIINMH CBOXCTBAMU NIEPEKPECTHOM IIPOBEPKH.
VBeanueHne KOJIMIeCTBa KOHEYHBIX y3JI0B B OOIIIEM CIIy4ae YMEHBIIAET PUCK JUJIS TEKYINX (00yJaromux) JaHHBIX,
HO (haKTUYECKUI PUCK MOXKET yBEJIMINTHCS TP OOOOIIEHNN MOAEIH Ha CKPBITHIE TaHHbIE. PaccMOTprM
peaesIbHbIA cirydaid. [TycTb y Bac eCTh OT/IEIbHBIN KOHEUHBIN y3€JI Ha KaXKIyIo 3aIiuch B 00yJaromeM Habope.
Ornenka pucka coctaBuT 0%, Tak Kak Kaxxaas 3alich MIONA1aeT Ha CBOX COOCTBEHHBIN y3€JI, HO PUCK HEMPaBUIHLHON
KJIacCU()UKALUH 1T HeBUAMMBIX JaHHBIX (M3 HaOopa TeCTUPOBAHMS) NOYTH HaBepHsKa OyaeT OoJbIie Hyss. Jis
KOMIIEHCAIIUH 3TOT0 3 deKTa UCHOJIB3yeTCs aJITOPUTM CTOUMOCTHU-CIIOKHOCTH.

IIpumep. Komnanus kabeIbHOT0O TEJIEBUACHUS 3aKa3alla MApKETUHIOBOE UCCIIeIOBAHME JJIs1 ONpEAesIeHUs], KaKue
KJIMCHTHI KYISIT IOIIHACKY Ha CITy)KOY HHTEPaKTUBHBIX HOBOCTEH MO KaOeIbHOMY KaHaITy. MCcnob3ys qaHHbIE
M3YYCHUS, BBl MOXKETE CO34aTh HOTOK, B KOTOPOM IIOJIeM Ha3HAUYEHHS OyIeT HaMepeHHe KyMUTh OINCKY, a
MIPEeINKTOPHBIE MOJIS OyIyT BKIFOYATH B €01 BO3PACT, 1OJI, 00pa30BaHue, KATETOPUIO T0X0Aa, KOJIMIYECTBO
MIPOBOJIUMBIX B JICHBb Y TEJIEBA30Pa 4aCOB M KOJIMUECTBO JeTell. [Ipiumensis k moToky y3en aepeBa C&R, BBl cMoxeTe
MpeacKa3aTh U KJIACCU(PUIIUPOBATH OTBETHI JJIS MOJTyYSHNS] MAKCHMAJIbHOTO YPOBHS OTBETOB JJIs1 KAMIAHUY 110
MPOABIXKEHUIO 3TOU HOMUCKHY.

Tpe6oBanns. /{511 o6yuenus Mmoaenu aepeBa C&R BaM Hy)KHO OJIHO MJIM HECKOJIBKO BxoaHbix MOJIEH 1 POBHO OJTHO
nose Hasznauenus. BXxogHble MOJIS U IOJIE HA3HAYEHUS MOTYT OBbITh KOJIMYECTBEHHBIMU (YUCIOBON AMANA30H) WX
KaTeropuaJbHeIMH. [10J1s ¢ 3amanabIMy 3HaUeHUIMA O6a o HeT NTHOPUPYIOTCS. Y UCIOJIb3yEeMBIX B MOJEIIH
TI0JIeH JOJDKHBI OBITH MMOJTHOCTHIO KOHKPETU3NPOBAHBI TUIIBI, U Y JIFOOBIX OPSAKOBBIX MOJIEH (YIIOPSTOYEHHBIH
HabOp), UCNOJIb3yEMBIX B MOJEIIH, TOJDKHA OBITh YNCJIOBAs CUCTeMa XpaHeHus (He cTpokosast). [Ipn
HEOOXOIMMOCTH MOJKET HCHOJIb30BAThCS Y3€JI HOBTOPHOH KJIacCu(pUKAUHL.

JocrounctBa. Mozaemu nepesa C&R 10BOJIBHO YCTOWYMBEI K HAJMYHUIO TAKUX MPOOJIEM, KaK IPONYIIEHHbIE JaHHbIE
UM 60JIbIIOE KOJIMYECTBO BXOIHBIX MoJiel. OOBIMHO 3TUM MOJIENISIM JIsI OLIEHKH He TpeOyeTcs 60Jibliioe Bpems Ha
ob6yuenue. Kpome atoro, mogemu C&R mpoine 111 TOHUMaHuUS IO CPABHEHUIO C HEKOTOPBIMU APYTUMHU MOJIEIISIMU,
TaK Kak y MOJIy4aeMbIX U3 9TOIl MOJeI IPaBUJI €CTh HEMOCPEACTBEHHAs uHTepnpeTanus. B orim4aue ot C5.0,
nepeBo C&R MoxeT BKIIIOUaTh B ce0s1 M KOJIMUECTBEHHBIE, X KATETOPUAJIbHBIE BBIXOIHBIE MOJIS.

Y3en CHAID

CHAID (Chi-squared Automatic Interaction Detection - aBTOMaTHYeckoe 0OHAPYKEHHE B3aUMOIEHCTBHS
XH-KBAJIpaT) - 3TO METOJI KJIACCU(UKAIIUH [JIs1 IOCTPOEHUS IEPEBbEB PEIICHUH C UCIIOIH30BAHNEM CTATUCTHKH
XU-KBaapaT OJid HAXOXIACHUS ONTUMAJIbHBIX paCHlCHHCHHﬁ.

CHAID cravasia u3yyaeT TabJMIbI CONPSHKEHHOCTH MEX/Y KaXKIbIM U3 BXOJIHBIX MOJIeH 1 BBIXOAHBIMU JTAHHBIMU, &
3aTeM MPOBEPSET BAXKHOCTb, UCIOJIb3YSl KPUTEPHUIl HE3AaBUCUMOCTH XU-KBaJApaT. ECJin HECKOJIbKO U3 3THUX CBsI3ei
cratuctuiecku 3HaunMbl, CHAID BeIOMpaeT HanboJiee 3HaYMMOE BXOTHOE TIOJIe (HauMeHbIee 3HaueHue p). Ecim y
BXOJIHBIX TAHHBIX OOJIbINIE ABYX KATETOPUil, OHM CPABHUBAOTCS, U KATETOPUH, HE TOKA3BIBAOIIINE PA3IIMIMIA
BBIXOJHBIX JaHHBIX, CBEPTHIBAIOTCS. DTO JieaeTcs 0O beIMHCHNEM aphl KATEropuil, HOKa3bIBAIOIINX HANMEHee
3HAYMMOE pa3iimune. Takoi mporece CIMSHIS KaTerOpHid OCTAHABIIMBAETCS, KOT/Ia BCE OCTABIINECS KAaTETOpUHI

98 Vvam mojesnpoBanust IBM SPSS Modeler 18.1.1



OTJIMYAIOTCA HAa 3aJaHHOM YPOBHC TCCTUPOBAHUS. ﬂJ’[f{ HOMHUHAJIbHBIX BXOJHBIX MMOJIEH MOXHO O6'be,Z[I/IHI/ITb BCC
KaTeropuu; AJjid YIIOPpAJOYECHHOT O Ha6opa O6LC}Z[I/IHHI—OTC$[ TOJIbKO KOJIMYECCTBECHHBIC KATETOPpHUU.

HcuepnbiBaromuit CHAID - ato moaudukanus merona CHAID, npu koTopoii mpoaesbiBaeTcs 0oJiee TiiaTeIbHas
paboTa 1o u3y4eHuro BCceX BO3MOXKHBIX PACLICILIEHU 1711 KaXA0T0 NPEeIUKTOPpa, HO 3TO TpeOyeT OoJibllle BpeMEHU
JUTSL BEIYHCIICHUT.

TpeGoBanusi. BxogHbIe OIS ¥ TIOJIe HA3HAYSHHSI MOTYT OBITH KOJIMYECTBEHHBIMU I KaTErOpUAIbHBIMU; Ha
Ka)XOM YPOBHE y3JIbI MOKHO PACIIEIIISATH Ha ABE WJIM O0Jiee MOATPYHIL. Y JIFOOBIX MOPSIKOBLIX IOJIEH,
UCIIOJIB3YEMBIX B MOJIEJIN, TOJDKHA OBITH YHMCIIOBAs CHCTeMa XpaHeHHs (He cTpokosas). [Ipu HeoOXoaumocTH A1 UX
npeobpa3oBaHUsI MOXKET UCTIOJIH30BATHCS Y3€JI MOBTOPHON KIIaCCU(UKAIIHL.

JocrounctBa. B otymmaue ot y3i108 aepeBa C&R u QUEST, CHAID MoxeT reHepupoBaTh He TOJIBKO OUHAPHBIE
JIEpeBbsl, TO ECTh y HEKOTOPBIX PACILIEIIIEHUII MOXET ObITh 6oJIbllle ABYX BeTBel. [TIoaTOMY y TaHHOTO METOMA €CTh
TEH/ICHIIMSI CO3aHus O0Jiee MUPOKUX JEPEBBEB, YeM y MeTo10B OnHapHOTO pocta. CHAID pabortaer co Bcemu
THIAMHF BXOTHBIX JAHHBIX, 4 TAK)Ke MIPHHUMAET Beca HaOJIFOICHIIA U YaCTOTHBIE IepEeMEHHEIE.

Y3en QUEST

QUEST (Quick, Unbiased, Efficient Statistical Tree), To ecTh ObICTpOE, HeCMeIICHHOE, 3D (PEKTUBHOE CTATHCTHIECKOE
JIepeBO, - 3TO IBOMYHBIN METO/ KJIacCU(DUKAINY I HOCTPOCHUS AePEBhEB pelleHnid. [ 1aBHOM MoTHBaIMEH TPH
pa3paboTke 3TOro MeTo/1a ObLIIO COKpallleHue BpeMeHn 00paboTkH, Tpebyroleecs s OOJIbIINX aHAJIU30B AepeBa
C&R ¢ MHOTUMIU NepeMeHHbIMU UM HaOmoaeHuaMu. Bropoii nensto coznanug QUEST 6b110 coxpattieHue
0OHAPYXEHHO B METOJIaX AEPEBbEB KiIacCU(UKAINY TEHICHIMH IPeIOYTEHHS BXOAHBIX MOJIEH, TOITyCKAFOIINX
0o0JIBIIIE pacCIICTJICHUH, TO eCTh KOJIMYSCTBEHHBIX (YICIIOBOW qUaa30H) HOJIeH Uil MoJieit ¢ OOJBIITIM YUCIIOM
KaTErOpUN.

* QUEST ucnosib3yeT OCHOBaHHBIN HA KPUTEPUIX 3HAYMMOCTU HAOOP MpaBuUJ, YTOOBI OLEHUBATH BXOIHBIE MOJIS HA
y3Jie. B nesnsx Beioopa HeoO6XoAMMO NPOU3BECTH MO KpaifHelt Mepe OJIHO UCIbITAHUE JJIS1 KAXA0TO BXOJIHOTO MOJIS
Ha y3Jie. B orimune ot nepeBa C&R Bee paciuensieHus: He npoBepsitoTes, 1 B otmuue ot aepeBa C&R u CHAID
KOMOWHAIINY KaTETOPHIA TAK)KE HE MPOBEPSIFOTCS IIPU OLICHKE BXOTHOTO MOJIS U BEIOOpA. DTO YCKOPSCT aHAIIHN3.

* Pacmensienus OIIPEACIIAOTCA NPU 3aIyCKE aHaJIM3a KBAAPpaTUYHOTO JUCKPUMUHAHTA C UCIIOJIb3OBAHUEM
BLI6paHHI)IX BXOJIHBIX MOJICH 1J1s1 rpyiuii, C(bOpMI/IpOBaHHI)IX KaTeropusiM Ha3HAYCHU . 10T MCTOJ CHOBA
OPUBOJUT K NOBBIIICHUIO ITPOU3BOAUTEIIbHOCTHU IO CPABHECHUIO C UCUEPIBIBAOIINM ITOUCKOM (nepeBo C&R) JJ1d
OIPCOCIJICHUSA ONITUMAJIBHOTI'O PACIICIIJICHUS.

Tpe0oBanusi. BxomHbIe 011 MOTYT OBITH B YHCJIOBOM AHAaNa3oHe (KOJMYECTBEHHBIMHA), HO T10JI€ HA3HAYECHUS TOJDKHO
OBITH KaTeropHaJbHBIM. Bee paciiernsiennst Ounapasie. [1o1s Beca He HCMOB3YIOTCS. Y JIIOOBIX HOPSAAKOBBIX MOJIEH
(YynopsimoueHHbIH HAOOP), UCMOJIB3YEMBIX B MOJIEIIH, JOJDKHA OBITh YACIIOBAS CUCTEMAa XpaHEeHUs (He CTPOKOBas).
ITpu HEOOXOAMMOCTH ISl UX IPEeoOPa30BAHUS MOXKET UCIIOJIb30BATHCS Y3€JI MOBTOPHON KJIaCCU(UKALIUHL.

JocromnctBa. Kak u 8 CHAID, Ho B otymnuue ot aepeBa C&R, QUEST ucnosb3yeT cTaTUCTUYECKUE KPUTEPUU JIS
pelenusi, 6yJeT JI1 UCHOJIb30BaThCI HEKOTOPOE BXOIHOE HoJie. B 3TOM MeToe pa3aessitoTcsa TakKe BOIPOCHI
BbIOOPA BXOJHBIX MOJICH U paCILeTIeHHs, TaK KaK JJIs 3THX 3a]1a4 UCHOJIb3YIOTCS pa3Hble KpUTEpUH. DTO
otymyaetcst or CHAID, rae pe3ysibTaT CTATUCTHYECKOTO KPATEPHS, ONPEIeIISIFOIINI BEIOOP EPEMEHHBIX,
HCIIOJIb3YETCS | JJIs CO3/IaHUS paciuenyieHus. AHaorndHo, B nepeBe C&R u 17151 BBIOOpa BXOIHBIX MOJIEH, U [IJIST
OTIPEIEJICHNUS PACILETIIICHNS UCIIOJIb3YETCs TOKa3aTeIb N3MEHEHU ST HEOTHOPOIHOCTH.

Onuuu nonei ysna AepeBa peLleHUN

Ha Bxmagxe IToss ykassiBaeTcs, OyayT JIM NCIOJIB30BATHCS 3HAUCHHS POJIeH MoJIel, yke onpeesieHHbIe Ha
PACIOJIOKEHHBIX BBIIIE Y3JIaX, MM Ha3HAYCHUE NOJIeH OyIeT BHIIOJIHEHO BPYYHYFO.

Hcnoan3o0BaTh npegonpe/ieeHHbie PO DTa ONIKS UCIOJIb3YeT 3HAYCHUS POJIeH (Ha3HAYEeHU S, IPEIUKTOPHI U TaK
JlaJjiee) ¢ paclosIoKEeHHOT O BhIIe y3J1a T (M ¢ BKJIaJAKK THIIBI JIeXXallero BhIIIE y3J1a HCTOYHUKA).
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Hcnonib30BaTh M0J1b30BaTe/IbCKHE HA3HAYEHHS N10J1el. BriOeprTe 3Ty OmIuio, 4TOOBI BPYYHYIO Ha3HAYATh OOBEKTHI
HA3HAYEHUS, IPEAUKTOPHI U APYTUE POJIU.

IMons. Vicnosb3yiiTe KHOMKM CO CTPEJIKAMU JJIs1 HA3HAUYEHUSI BPYYHYIO 3JIEMEHTOB U3 3TOTO CIMCKA MOJISIM
Ppa3JIMYHBIX POJiel cipaBa Ha SKpaHe. 3HAYKU 0003HAYAIOT JOMYCTUMBIE YPOBHU U3MEPEHUS AJIs1 KaXK0TO MOJIs
poJ.

YToObI BbI6paTb BCC ITOJIS B CIMCKE, HAXKMUTC KHOIIKY Bce, HJIA XK€, YTOOBI BbI6paTI> BCC IIOJISA C 9TUM YPOBHEM
NU3MEPCHUA, HAXKMUTEC KHOIIKY JIA OTACIIBHOTO YPOBHSA U3MCPCHUS.

Lesb. BeiGepute 0/1HO oI B Ka4eCTBE HA3HAUCHHUS JJIS IPEICKA3aHuSI.

IIpeaukTopbI(BXOHBIE MOI51). BEIOEpUTE OTHO MJIM HECKOJIBKO MOJIeH Kak BXOJHBIE MOJIS I peACKa3aHusl.
Anamm3upyemsiii Bec. (Topko CHAID, C&RT u Trees-AS) UToOBI HCHOJIB30BATH HEKOTOPOE MOJIE KAK BEC
HAOJIFOJICHAH, YKaXKUTE 3TO MOJIe 37eCh. Beca HaOIFOACHWIT CITyXAT [T KOMIICHCAIINY PA3JIMIAN B IUCIIEPCUT

A3HBIX YPOBHE( BBIXOIHOTO 10U, JIONOHATE BHYI0 HHDOPMAIIMIO CMOTPHTE B pa3zese [Mcnosbs3oBanne noJei
HACTOTHI 1 Beca” Ha cTp. 33|

Onuuun NnocTpoeHua yana gepesa peLueHui

Ha Bxnanke [TapamMeTpbl KOHCTPYKIUH 3aJAFOTCS BCE OIIIMK JJIS MOCTPOSHUS Moied. M0XHO, KOHEYHO, IPOCTO
HaXaTb KHONKY BbINOJHATE, YTOOBI IOCTPOUTH MOJIEJIb CO BCEMH ONUUSMU 0 YMOJYaHHUIO, HO CKOpPEe BCETO BbI
3aXOTUTE HACTPOUTH KOHCTPYKIHUIO JIJI1 CBOMX COOCTBEHHBIX IIEJICH.

Bxrianka coaepXuT HECKOJIBKO PA3JIMYHBIX AHEJIEH, /1€ MOXKHO 3aJaTh HACTPOUKH, OTHOCSIIUECS KOHKPETHO K
BaIIel MOJEIIN.

Y3nbl AepeBbeB pemeHvu7| - LueneBblé NoKa3aTesnu

Hns y3nos Hepeo C&R, QUEST u CHAID na nanesnu LleneBnie mokazatenu BkjIaaku ONIMKI OCTPOSHUS MOKHO
BEIOPATH IIOCTPOEHIE HOBOW MOJIENN YA K€ OOHOBJICHHUE CyIIecTBYroIeil. Kpome Toro, 3a/aeTcs riiaBHas nelb
y3J1a: IOCTPOUTH CTAHJAPTHYIO MOJEITb, IOCTPOUTH MO/IEJIh MIOBBIIIEHHONH TOYHOCTH MJI CTAOMIIBHOCTH, TIOCTPOUTH
MOJIeJb T pabOTHI C OUYeHb OOJIBIIMMHI Ha0OpaMH JaHHBIX.

UTo BbI XOTUTE caenatb?

IMocTpouts HOBYIO Mojeb. ([To ymomuanuro) [Tpu Kax10M BBIIOJTHEHUH OTOKA, COIEPIKAIIETO 3TOT y3eI
MOJICJIMPOBAHUS, CTPOUTCS MMOJTHOCTBIO HOBAsI MOJIETb.

ITpoxoxuTh 00yueHue cymecTBykomeii Moae . [1o yMOTYaHAIO IPH Ka)X0M BBIIIOJTHEHUH y3J1a MOAEIINPOBAHHAS
CO3/1aeTCs MOJIHOCTHEIO HOBasi Mo/eNb. Ecii BeIOpaHa 9Ta onnus, oOy4eHne IpoIoJDKaeTCsl ¢ IocIeTHel Moaesy,
YCHEIIHO CO3aHHON y3JI0M. DTO TaeT BO3MOXKHOCTh CKOPPEKTHPOBATH MJIM OOHOBUTH CYIIECTBYIOIIYIO MOJIEIb 0€3
HEOOXOAMMOCTHU 00PAIATHCS K KCXOTHBIM JIAHHBIM, YTO MOXET BBINOJIHIATLCS 3HAUUTEJILHO OBICTPEE, TAK KaK B
MMOTOK BBOMSITCS TO.1bKO HOBBIC UM OOHOBJICHHBIC 3anucy. HGopManus o npeablayIieil MOIe M COXPAHSIETCS
BMECTE C Y3JIOM MOJICJIMPOBAHUSI, YTO MMO3BOJISIET UCMOJIb30BATh 9TOT BAPUAHT, AaXe €CJIM IPeab Ayl nugget
MO/IeJIM HeIOCTYIEH B notoke wiu [Tamutpe Moeseit.

Ipumeuanue: DTa ONIUS AKTUBUPYETCS, TOJILKO €CJIM B KaUeCTBe I BhIOpaTh IlocTponTth 0110 AepeBo (1s
nepeBa C&R, CHAID u QUEST), Co3aath cTaHIapTHYIO MOJAe/b (171 HepOHHOH ceTr U uHelHy0) nim Co3aaTh
Mo/1eJIb [IJIsl O4eHb (O0JIBIIOro HA0opa aAHHBIX.

KaxkoBa Balua rnaBHaf uenb?

* TlocTpouthb eaunn4Hoe JepeBo. Co3maeTcs eqMHNYHAS CTAHIAPTHAS MOJIeNb iepeBa pemreHnidi. CTaHIapTHBIE
MO/JIe I OOBITHO MPOIIIE I HHTEPIPETANNN U OBICTPEE OLIEHIBAIOTCS IO CPABHEHUIO C MOACIISIMH,
MTOCTPOCHHBIMU IIPH IPYTUX BapHaHTaX IeJIH.
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IIpumeuanne: UToObI UCIIOJIB30BATH 3Ty OMIMIO [IJIs1 PACILEIJICHHBIX MOJIesieit COBMeCTHO ¢ omiuei [1pomo/nknTh
00y'eHne CyuiecTBYIOLIe MoIe/H, HeOOXO0MMO Hamuue coequnenus ¢ Analytic Server.

Pexnm. 3amaeT MeTO, HCIIOJIF30BAHHEII [J1s1 TOCTpoeHNs Moae. CrenepupoBaTh Mo/ieJIb CO31aeT MOJEIIb
ABTOMATHYECKH IIPH BHIIIOJHECHUH TOTOKA. 3ayCTHTh HHTEPAKTUBHBIN CeaHC OTKPHIBAET IOCTPOUTEIb ACPEBLEB,
r7ie MOXHO IIOCTPOUTH JIEPEBO YPOBEHB 32 YPOBHEM, OTPEIaKTHPOBATE PACIICIJICHAS U COKPATUTD JIEPEBO, IIepes
TeM KaK CO3/1aTh CJICTIOK MO/IEJIH.

Hcnoan3oBaTh TUpeKTHBBI JAepeBa. BeiOepute oy onmmro, YTOOH 3a/1aTh TUPEKTUBBI HHTEPAKTUBHOTO
TeHEepUPOBAHUS AepeBa u3 y3ia. Hanpumep, MOXHO 3aaTh paCIIEIUIEHHS IEPBOT0 W BTOPOTO YPOBHS, U 3TH
yKa3zaHus OyIyT aBTOMAaTHYECKU IPUMEHSITHCS IIPH 3aIyCKe MOCTPOUTEIs epeBa. Kpome Toro, MoxHO
COXPAHUTh JUPEKTUBBI U3 CEAHCA NHTEPAKTUBHOTO MMOCTPOCHHUSI JIEpeBa, YTOOBI B OYYIIIEM BOCCO3/1aBATh TAKOE
xe epeBo. JomomHuTe Y0 nHpOopManuio cMoTpute B pasjese| Vi3aMeHenne nupekTuB aepeBa’” Ha CTP. 94l

* TloBBICHTH TOYHOCTH MOJAe M (6ycTHHT). BbIOEpuTE 3TY OMIIUIO, €CIIM HYKHO MCIOJIb30BATh TAK HA3bIBAEMBbIit
OyCTHHT, CrielnaJIbHbIA METO/I AJIsl IOBBIIICHUS] YPOBHSI TOYHOCTU MOJIesd. ByCcTHHT paboTaert, Mocje[0BaTesIbHO
co3/aBasi HECKOJIbKO MoJielieil. [lepBasi Mozesib CTPOUTCSI OOBIYHBIM 00pa30M. 3aTeM IPHU HOCTPOSHUU BTOPOIA
MOJIeI 0c000e BHUMAHUE yIEISICTCSI TEM 3aIKCAM, KOTOPBIC ObLIIM HEMPABUILHO KJIACCH(DUIIMPOBAHBI IEPBOA
MoJiesbio. TpeThst Moesb (POKYCHPYETCS Ha OIIMOKAaX BTOPOI MOJIEJIM U Tak aajiee. B koHeYHOM UTOTE
HAOJIFOICHU ST KJIACCU(UITUPYIOTCS C IPUMEHEHUEM K HIM BCEro Habopa MoJiesieli ¥ C UCIOJIb30BaHUEM
B3BEIIICHHOU MPOIIEYPhI TOJIOCOBAHMUSI, YTOOBI OOBEIMHATH OT/IC/IbHBIC IPEJCKa3aHus B OAHO oOiiee. BycTuHT
MOXET CYIIECTBEHHO MOBBICUTH TOYHOCTh MOJIEJTH JIePEeBa PEIICHUIA, HO OH TpebyeT Takxke OOJIbIIEro BpeMEHHU Ha
obOy4eHHe.

* TloBBICHTH CTA0OWJILHOCTH MOA€EIH (63ITHHF). BI)I6epI/ITe 9Ty ONIUIO, €CJIM HYKHO UCIIOJIb30BATHb TAaK Ha3bIBaE€MBbIit
OOITHHT (6yTCTpCH-aneFI/IpOBaHI/IC), CIIelUaJIbHBIM METO/I J1J1s1 MOBBILLICHUS CTaOMIIBHOCTH MOAECJIM 1
OpeaoTBpalICHUs CBerO6y‘{€HI/IH. Ora OIIUS CO3/1ae€T HECKOJILKO MOJIeJIeH 1 KOM6I/IHI/IpyCT UX IJId NOJIyYCHUS
GoJtee HaJCXKHBIX Hpe,[[CKaSaHPIfI. MO,Z[SJ'II/I, IIOJIYUYCHHBIC C UCIIOJIb3OBAHUEM 3TOM OIIIKUH, MOTYT 3aHATH OoJIblIIe
BPEMCHHU IJId UX IOCTPOCHUA U OLCHKH, YCEM CTAHOAPTHBIC MOACIIN.

* Co3gatb MOJeb I 04eHb 00/ILIIOro HA00pa JaHHBIX. BriGepuTe 3Ty onuutio npu padote ¢ 6a3aMu JaHHBIX,
KOTOPBIE TAK BEJIMKH, YTO X HEBO3MOXHO ITOCTPOUTD P ITOMOIIY OCTAJIbHBIX BAPUAHTOB IEJIM. DTa OMIIHS
HOJpa3IelisieT JaHHbIe Ha MEHbIINE OJIOKH M CTPOUT MOEIIHM JIJIsl OT/ACJIbHBIX OJIOKOB. 3aTeM aBTOMATHYECKA
BBIOMPAIOTCS HAMOOJIee TOYHbIE MOJIEIIH, U3 KOTOPBIX KOMOMHHUPYETCS eIMHBIN cilenok Moaesu. Ecim Ha aToM
9KpaHe BKJIFOYHTH NepekiirouaTess IIpoao/knTh 00yyenne cymecTBYIOLIei MOAeH, MOXHO BBIOJHATD
MHKPEMEHTHBIE OOHOBJICHUS MOJIEIIH.

IMpumeuanue: [ onmym oueHb OOJBINTUX HAOOPOB JAaHHBIX TpebyeTcst coeauHenue ¢ ceppepom IBM SPSS
Modeler

Y3nbl AepeBbeB peLleHn - OCHOBHbIE OMNuUuu
3anaiiTe OCHOBHBIE OIIIMU IIOCTPOEHUS I€PEBA PEIICHUH.

Aqroputm pocta aepesa Bribepute HyxHbiit Tun anroputMa CHAID. UcuepnsiBarommii CHAID - 570
moudukamus metona CHAID, nmpu koTopoii mposebiBaeTcs OoJiee TIIaTeIbHAs paboTa Mo U3YYCHHIO BCEX
BO3MOXKHBIX PACHICIIICHAH [IJTs1 KaXXAO0TO MPEIUKTOPa, HO 3TO TpeOyeT GoJIblile BpeMEHH JIJIS BEIYUCIICHAN.

MaxkcumaJbHas riyouna jaepeBa 3a1aiiTe MaKCUMAaJIbHOE KOJIMYECTBO YPOBHEH 1101 KOPHEBBIM Y3JIOM (TO €CTh
CKOJIbKO pa3 Oy/IeT peKypCUBHO pacIieljieHa BRIOOpKa). 3HaUEHNEe IO YMOJTYAHHIO - 5; 4TOOBI 3aJ]aTh APYTroe YUCTIO
ypoBHeii, BeiOepuTe Io/Ib30BaTEILCKOE 1 BBEIUTE 3HAYCHIE.

CokpalueHue (tTonbko ana C&RT u QUEST)

Cokpamatsb JepeBo /1151 u30eranusi ceepxnoronku CokpalleHue 1epeBa COCTOUT B YAAJICHUH PACLICIIICHI HUXKHETO
YPOBHS, KOTOPBIE HE BHOCST CYIIECTBEHHOTO BKJIAZIa B TOYHOCTH JiepeBa. COKpallleHre IepeBa YIPoIaeT ero,
o0JIeryast ero MHTEPIPETAIIO M, B HEKOTOPBIX CITydasX, yiay4mias odobienne. Ecim moTpedyeTcs moHoe 1epeBo
0e3 COKpaIIeHHUsI, OCTaBbTE 3Ty ONIHUIO HE BHIOPAHHOM.

* 3aaaTh MaKCHMAJILHYIO PA3HUIY B PUCKe (B CPe/IHEKBAAPaTHYHbIX OIMOKax) /[aeT BO3MOXKXHOCTh 3a/71aTh OoJiee
JmbepaibHOE MPABUIIO COKpalleHus. [IpaBuiio cTaHaapTHON OMUOKH pa3pelarT aJrOpuTMy BeIOpaTh
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IIpOCTeHiIIee AEPEBO C OLEHKOI prCcKa, OJIM3KO0H (BO3MOXHO, C IPEBBIIIEHAEM) K OLIEHKE PUCKA MUHIMAJILHOTO 110
PpUCKy moaepeBa. DTO 3HAUYEHHE ITOKA3bIBACT JOMYCTUMYIO BEJIMUMHY PA3JIMYHUS 110 OLIEHKE PHCKA MEXIY
COKpAIIeHHBIM JIEPEBOM U JIEPEBOM C HaMMeHbIIIeH olleHKoi pucka. Hanpumep, ecii 3a1aTh 2, MOXeT OBITh
BBIOPAHO JAEPEBO C OLIEHKON pHCcKa, KoTopas Ha (2 X cTaHAapTHAS oLINOKa) MIPEBBIIIAEeT OLEHKY PUCKa MOJHOTO
JlepeBa.

Maxkcumym cypporatoB. CypporaTsl - 3T0 METO 00pabOTKH MPOIYIIEHABIX 3HAUeHWA. JIJ15 KaXKI0TO PaCIeILICHAS
B JIepeBE aJITOPUTM HAXOIUT BXOTHBIE ITOJIS, HANOOJIee CXOAHBIE C BEIOPAHHBIM MOJIEM PACIIETUICHHSI. DTH HOJIS
HA3HAYAFOTCS cypporaramu TaHHOTO paciiemienns. Korma HyXKHO KJIacCHpUIAPOBATEH 3aIHCh, Y KOTOPOi
MIPONYILIECHO 3HAYEHHE NIOJIS1 PACILEIUIEHU ], AJIs1 PACIIEIJIEHNs] UCIIOJIb3YETCSl 3HAUYEHUE CypPOraTHOTO IOJIS.
VBenuueHne TaHHOTO 3HAYEHHUE MOBBIIIAeT THOKOCTh TP 00pabOoTKe MPOIYIIEHHBIX 3HAYSHUH, HO MOXET Takxke
YBEJIMYUTD PACXOJ MAMSTH U BPeMs O0yUIeHHSI.

Y3nbl gepeBbeB peLleHnUn - npasusia 0oCTaHOBKU

Ot OIIIIUM YIPABJIAOT TEM, KaK CTPOUTCAA ACPEBO. l_[paBI/ma OCTAHOBKHU ONPEACIIAIOT, KOrJa OCTAHOBUTH
paclIelIHIe KOHKPETHBIX BeTBell fepeBa. 3aaliTe MUHIMAJIbHBIE pPa3Mephbl BEeTBE! 11 IPeJOTBPAIeHUs
paclenyeHnii, CO34a0IuX OYeHb MaJIeHbKHe MOArpynnbl. MHHHMAIbHOE YHCJIO 3anHceii B POINTEbCKOIl BeTBH
IIpeAOTBpallaeT pacllelIeHNe, eCIIM KOJIMYECTBO 3amuceil Ha y3Jie U1l paclieluieHns (pogureasckom) Oynet
MeHbIIIE, YeM 3aJaHHOe 3Ha4YeHre. MHHIMAJIbHOE YHCJI0 3amiceii B J04epHeii BeTBU [TPEIOTBPAIaeT PaCIIeIIeHHUE,
€CJIM KOJIMYECTBO 3aMKceil B JIF00O0# BETBH MOCIIE PACIIEIIICHUS (JouepHeli) OKaXeTCs MEHbIIE 3aIAHHOTO 3HAYCHHUSI.

* Vcnosib30BaTh MPOLHEHTHYHO J0JII0 3aaiiTe pa3Mepsl B (opMe MPOLEHTHOMN T0JIU BCeX JaHHBIX OOYUYCHUSI.

* Hcnoab3o0BaTh a0COI0THOE 3HAYeHHe 3a/1aiiTe pa3Mephl Kak aOCOFOTHOE KOJIMYECTBO 3aINCEH.
Yanbl gepeBbeB peLleHui - aHcambnu

JlaHHBIE TapaMeTpPHI ONPENesIIOT MOBEIEHIE aHCaMOJIsl, KOTOPOEe UMEeT MeCTO, Korja Ha BkJjaake Llemm
3ampammBaeTcs O3ITUHT, OYCTHHT WJIM OYeHb OOJIbIINe HAaOOPHI aHHBIX. [lapaMeTphl, KOTOPBIE HE IPUMEHSIOTCS K
BBIOPAHHOM 11€JTU, UTHOPUPYIOTCSL.

Barrunr u ovens 0oJibime HA0OPBI JAHHBIX. DTO NPABUIIO, KOTOPOE MIPUMEHSIETCS IPH CKOPUHTEe aHCAMOJIsl, YTOObI
00BEeMHUTD IIPeCKa3aHHbIE 3HAUeHU 4151 0230BBIX MOJIEJIeH C [eJIbI0 BBIYUCIICHUS 3HAYSHUIl CKOpHUHTa IS
aHcaMOJIs.

* IIpunsToe N0 yMOTYAHHIO NPABUJIO 00beAMHEHHS /151 KATEropuaJIbHBIX NoJeil Ha3navenus. [Ipenckazanubie
3HAYEHUS JIJI aHCAMOJIS B CIIy4ae KaTeropuajbHBIX IIeJIEBbIX IEPEMEHHBIX MOXHO 00 bEIUHUTD, UCTIOJIB3Y I
roJIOCOBaHUE, HANOOJIBIIYIO BEPOSTHOCTD WJIM HAUOOJIBIIYIO CPEHIOIO BEPOSATHOCTL. 1'0/10cOBaHHe TO3BOJISIET
BBIOpATh KaTErOpuio, KOTOpask HauboJjiee 4acTo UMeeT HaubOJIbIIYIO BEPOATHOCTL B 6a30BBIX MOJIEIISIX.
Han6oabmas BepoSITHOCTh IO3BOJISICT BBIOPATh KATETOPHEO, KOTOPAsi IMEET HAMOOJIBIIYIO BEPOSITHOCTD CPeIu
Bcex 0a30BBIX Mojerieil. HanboJibimas cpeInsisi BEepOSTHOCTH II03BOJISIET BEIOPATH KATETOPUIO, KOTOpas MMeeT
HaMOOJIBIITYIO BEPOSTHOCTH IIPH YCPETHEHUN BEPOSITHOCTEH KaTeropuii 1o 6a30BbIM MOIEIISIM.

° Hpmmroe 0 YMOJIYMAHHMIO IIPABHJIO Oﬁ'belll/lﬂe]-ll/lﬂ JJI HEMPEPBIBHBIX noJjieil Ha3HAYeHHs]. HpCL[CKa?)aHHI)IC 3HAUYCHUA
JJIsL ancamMOJIs B CJIydac€ HCIPCPBIBHBIX HNEJICBBIX noJjiei MOT'YT OBITH BBEIYHCJICHEI C HUCIOJIb30BaHUEM CpE€aHETO
SHAYUYCHHUA UJIM MCAUAHBI IPCACKA3aHHBIX 3HAYECHUH JJIs 0a30BBIX MoOJeJIeH.

OO6paTuTe BHIMaHME Ha TO, YTO €CJIM LeJIb COCTOUT B TIOBHIIIIEHNHN TOYHOCTH MOJIEJIN, BEIOOD MpaBuiia 00 beTNHEHAS
urHopupyetcs. [1pn OycTuHTe BCeria NCIoJIb3yeTCs B3BEIIEHHOE PelleHNe O0JIbITTHCTBOM I'OJIOCOB ISl CKOPHHTA
KaTeropuajbHbIX NEJIEBLIX MOJIEH 1 B3BEIIEHHAS MeIMaHa ISl CKOPUHTA HEMPEPHIBHBIX LEJIEBBIX MOJIEH.

BYCTl/lHF | O3ITHHT. 33,[[21171Te YHUCJIO 0a30BBIX MoJeel 1is MMOCTPOCHU A, KOrAa HEJIbIO SABJIACTCA MMOBBIICHUEC

TOYHOCTHU HUJIN CTaGI/IJ'[I)HOCTI/I; JJIsL OS3ITHHTA 3TO YUCIIO 6yTCTpeH-BbI60pOK. Omno JOJIKHO OBIThH MOJIOXKUTEILHBIM
LOEJIBIM.
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Yanbl gepeBa C&R v QUEST - ctoumocTn n anpuopHbie BEPOATHOCTHU

CtoumocTu owumbouHom KnaccudpuKkaumm

B HEKOTOPBIX KOHTEKCTAX ONpeAesieHHbIe BUIbI OLINOOK 00XOIATCS MOJIb30BaTENI0 JOpoxe Apyrux. Hampumep,
MOJXET 0Ka3aThCs 00Jiee JOPOTOCTOSIINM KJIaCCH(PUIUPOBATh IPETEHICHTA Ha KPEIUT C BLICOKAM YPOBHEM PHCKA,
KaK ¢ HU3KUM ypOBHEM pHCKa (OJIMH BU]I OIIUOKH), YeM KJIACCU(UIUPOBATH MPETEHACHTA HA KPSIUT C HU3KAM
YPOBHEM PHCKa PUCKOM KaK C BBICOKMMU YPOBHEM prcKa (Apyroi Bux ommokn). CTOMMOCTH OINOOYHON
KJIACCH()MKALINH MTO3BOJIAIOT 3a1aTh OTHOCHTEIBHYIO BAXXHOCTD PA3JIMIHBIX BUIOB OIIMOOK IIpeICKa3aHuUsI.

CroumocTy OmuOOYHON KIIAaCCU(HUKAIUH - 3TO IO CYIIECTBY Beca, IpUMEHseMble K KOHKPETHBIM HCXOaM. DTH Beca
(bakTOpHU3YIOTCSl B MOJIENIb 1 MOTYT (paKTHUYECKH U3MEHHTD Ipe/ickazanue (B Ka4yecTBe croco0a 3aiuThl OT
JIOPOTOCTOSIIUX OMUOOK).

3a uckiroueHneM moaeieir C5.0, crouMocTr ommboYHON Kitaccu(pUKAIUK IPU CKOPUHTE MOJIEeJICH He MPUMEHSIFOTCS,
1 IpY PAHKUPOBAHWY WJIM CPABHEHUH MOJIeJIei BO BHUMAaHUe He MPUHAMAIOTCS. Moelb, BKITroYaromasi B ceOs
CTOMMOCTH, HE MOXET JTaTh MEHBIIIE OINOOK, YeM Ta, KOTOPasi He PAHKUPYETCS U He MOXKET PAaHXHAPOBATHCSI XOTh
CKOJIb-HAOYb BHIIIIE B AMHUIIAX OOIIEeH TOYHOCTH, HO, CKOpee BCETO, OHA OyAeT BBIMOJHATHCS JIy4Ille Ha MPAKTHKE,
ITOCKOJIBKY B HEH 3aJI0’KEHO MPEAYCMOTPEHHOE CMEIICHUE B MOJIb3Y MeHee JOPOroCTOAUUX OIHOOK.

Martpuia CTOuMOCTel OKa3bIBAET CTOMMOCTD JIJISl KaXJ0TO BO3MOXHOTO COYETAHMUSI TPEeICKA3aHHON U
JIEWCTBUTEIILHOM KaTeropuii. [1o ymMoJrdaHuro I BCeX CTOMMOCTEH OIMO0YHON Ki1accu(UKaMU 3a0aeTCs
3HauyeHue 1,0. UToObl BBECTHU MOJIb30BATEILCKUE 3HAYCHUSI CTOUMOCTEM, BbiOepuTe Menosib30BaTh CTOMMOCTH
OommMO04HOI KIACCH(PMKAIMHA U BBEIUTE B MaTPUIY CTOUMOCTEN HY>KHBIE BAM 3HAUCHUS.

UToOBI NI3MEHUTH CTOMMOCTD OIIMOOYHOH KJIacCH(UKAINH, BEIOEPUTE STUEHKY, COOTBETCTBYIOIIYIO HY)KHOMY
COYETAHUIO NPEJCKA3aHHOTO U JEHCTBUTEIHLHOTO 3HAYCHNH, YAAINTE CYIIECTBYIOIIEE COAEPKAHNE TUCHKN 1 BBEAUTE
JUJIS1 HEee JKEeJIAeMYI0 CTOMMOCTh. CTOMMOCTH He SIBJISIFOTCS] aBTOMAaTHYECKH CUMMeETpuuHbIMU. Hanpumep, ecim 1y1st
CTOMMOCTH oIIMO0YHOI Kitaccudukannu 4 kak B 3anaTh 3HayeHue 2,0, y CTOUMOCTH OINOOYHOHI KiIaccubukamm B
Kak A Bce paBHO OyJIeT 3HaUEHHUE MO yMoJyaHuto 1,0, moka BbI He U3BMEHUTE TAKXKE U €ro SIBHBIM 00pa3oM.

An PUOPHbIE BEPOATHOCTU

OTH ONIMYU MO3BOJIIIOT 331aTh APUOPHBIC BEPOSITHOCTH ISl KATETOPUil IpU NpeCcKa3aHNy 3HAUYCHUS
KaTEerOpHAJILHOTO BBIXOJIHOTO MOJISl. ANPHOPHbIE BEPOSITHOCTH - 3TO OLEHKHU OOIIEH OTHOCHTEIbHOM 4aCTOTHI
KaXXI0H KaTeropny Ha3HAYeHUS! B COBOKYITHOCTH, U3 KOTOPOI M3BJIEKAIOT 00y4alole faHHble. [IpyruMu CIIOBaMH,
3TO OLIEHKH BEPOSTHOCTH JJIS1 KAKAOT'0 BOZMOXKHOTO 3HAUYCHNU ST HA3HAUEHUS], KOTOPbIE MOXXHO HCIOJIb30BATh
arpuopu, 10 TOTO, KaK BBl OyJeTe 3HATh YTO-JIM00 O MPEAUKTOPHBIX 3HAUYEHUAX. ECTh TpH cocoba, Kak MOXHO
3aJ1aTh allpHOPHBIE BEPOSITHOCTH:

* Ha ocnoBe oﬁyqaloumx JAHHbIX. 2T0 onnus Mo yMOJIMaHHUIO. AHpI/IOpHBIC BCPOATHOCTH OCHOBAHBI HA
OTHOCHUTEJIbHON 4acTOTE KaT€ropusd B 06yqa}0umx JaHHBIX.

* Pasuble 17151 BceX KJIACCOB. ATTPHOPHBIE BEPOSTHOCTH JJIS1 BCeX KaTeropuii onpesesieHs! kak 1/k, e k - aTo
KOJIMYECTBO KATErOpHii Ha3HAYCHUSI.

* Tloub3oBaTesbekoe. Bel MokeTe onpeAeuTh anpUOPHbIE BEPOSITHOCTU IO COOCTBEHHOMY BbIOOpPY. HavanbHble
3HAYCHMSI AlIPHOPHBIX BEPOSITHOCTEH 3aJaHbl pABHBIMU JJIS BCEX KJIACCOB. BBl MOXkeTe 3aMEHUTDb BEPOSITHOCTU
KOHKPETHBIX KaTETOPHI Ha MOJIb30BATEJIbCKUE 3HAUCHHSL. UTOOBI CKOPPEKTUPOBATEH BEPOSITHOCTh KOHKPETHOI
KaTerOpHH, BEIOEPHUTE B TAOJIHIIE SUCHKY BEPOSTHOCTH, COOTBETCTBYOIIYIO HYKHOU KaTErOpHUH, YIAIUTE e¢
COZIeP)KAMOE M BBEUTE CBOC 3HAYCHUE.

CyMMa anpHOpHBIX BEPOSTHOCTEN IS BCeX KaTeropuii JobkHA ObITH paBHa 1,0 (ycsioBue HopmupoBkH). Ecim nx
cymMma He paBHa 1,0, BBIBOIUTCS MPeAyNPekACHNE C ONIMeld aBTOMATUIECKON HOpMaJIM3alluy 3HAYSHN. JTa
ABTOMATHUYCCKAA KOPPEKIHUA COXPAHACT NPpONOPHUN MEKAY KaTCropuiaMu, O6CCHC‘{I/IBa§[ BBITIOJTHCHUE YCJIOBUA
HOPMUPOBKH. DTy KOPPEKTUPOBKY MOXKHO BBINOJIHUTH B JIFOOOE BpeMsi, HaxkaB kKHONKy Hopmam3oBaTh. UT0oObB
BOCCTAHOBHTH B TAOJIMIC PABHBIC 3HAYCHUS JJIsl BCEX KATErOPUif, HAXXMUTE KHOIKY Y PaBHATD.

I'maBa 6. [lepeBbst perieHnit 103



CKoOppeKTHPOBATb ANPHOPHbIE BEPOSITHOCTH, HCNOJIb3Ysl CTOMMOCTH OIHMOOK KJaaccupukamun. [1pu momorn 31oit
OIIMK MOXXHO YTOYHSITH ANIPHOPHBIE BEPOSTHOCTH C YYETOM CTOMMOCTE#t OIMOOK Kiiaccudukanuu (3a1aHHOM Ha
BKJIaJIKe cTouMocTeit). TakuM 00pa3oM BBl MOXKETE 3aJI0KUTh HHPOPMAIMIO O CTOUMOCTHU HENOCPEICTBEHHO B
IIPOIECC POCTA JIEPEBBEB, UCIOJIL3YIOIINIT OKa3aTe b HeOAHOPOoAHOCTH OuHapu3anuu. (Koraa sta onuus He
BbIOpaHa, HHQOpMAIHSI O CTOMMOCTH UCHOJIL3YETCS TOJIBKO MPH KJIacCH(UKAIMU 3aNKCel M OLIEHKE PUCKOB JIIS
JIepeBbEB HA OCHOBE NOKa3aTeJIst OMHAPHU3ALHN.)

Y3en CHAID - ctoumocTtun

B HEKOTOPBIX KOHTEKCTAX ONpeesIeHHbIe BUIbI OIINOOK 00XOATCS MOJIb30BATENIO JOPOoXe Apyrux. Hampumep,
MOJXeET 0Ka3aThCs 00JIee JOPOTOCTOSIIMM KJIACCHPUIPOBATH IPETEHIEHTA HA KPEIUT C BBICOKUM YPOBHEM PHCKA,
KaK C HU3KUM YPOBHEM pUcKa (OJIMH BUJI OIIUOKHM), YeM Kj1acCu(UIUPOBATH IPETEHACHTA Ha KPEIUT C HU3KUM
YPOBHEM PHCKa PUCKOM KaK C BLICOKMME yPOBHEM pHcKa (Apyroii Bua omnoOkn). CTOMMOCTH OLIMOOYHOM
KJ‘IaCCI/I(bI/IKaIII/II/I MO3BOJIAIOT 3a1aTh OTHOCUTCIIbHYIO BA)KHOCTDH Pa3JIMYHBIX BUJOB OIHI/I6OK Inp€acKa3zaHus.

CrouMocT OO0 YHOMN KTacCu(UKAIUY - ITO MO CYIIECTBY Beca, MPUMEHSIEMble K KOHKPETHBIM HCX0/1aM. DTH Beca
(akTOpHU3YIOTCS B MOJIENIb U MOTYT (PaKTHUYECKH U3MEHHUTD Ipe/icka3anue (B Ka4yeCcTBe crocoda 3ainuThl OT
JIOPOTOCTOSIIMX OIIAOOK).

3a uckiroyeHneM mozaeseit C5.0, croumoctr ommbovHON Kilaccu(UKAUK IPH CKOPUHTE MOJIesIell He IPUMEHSFOTCS,
U [IPY PAHXUPOBAHUY UJIM CPABHEHUH MOJEJIell BO BHUMaHKe He IPUHUMAarOTCsl. Moiesib, BKJIIOUAroIas B ce0st
CTOMMOCTH, HE MOXET JaTh MEHbIIE OINOO0K, YeM Ta, KOTOPas HE PAHXUPYETCS] U HE MOXKET PAHKUPOBATHCS XOTh
CKOJIb-HHOY/b BBIIIIE B eIMHAIIAX OOIIEl TOYHOCTH, HO, CKOPee BCEro, OHa Oy/IeT BHINOJHATHCS JIyYllle Ha PaKTHKE,
MIOCKOJIbKY B Heil 3aJI05)KEHO MPEAYCMOTPEHHOE CMELICHUE B MIOJIb3Y MeHee JOPOTOCTOAUWUX OIIHOOK.

Martpuna cTonMOCTel OKa3bIBaET CTOUMOCTD JIJISl K&KAO0TO BO3MOXHOTO COUETAHNUS IPEICKA3aHHON 1
JIeCTBUTENIbHOI KaTeropuii. [To yMoTuaHUIO 151 BCEX CTOMMOCTEH OIMMOOYHOM KiIaccu(UKaIy 3a/1aeTCst
3HaueHne 1,0. YToObI BBECTH MOJIb30BATEIILCKHE 3HAUCHISI CTOMMOCTEH, BbIOepuTe Vcnoib30BaTh CTOMMOCTH
on004HOI KiIaccuUKALNN 1 BBEAUTE B MATPHILy CTOMMOCTEH HY>KHbIE BAM 3HAUCHHUS.

UToOBI U3MEHUTH CTOMMOCTD OIIMOOYHOI Ki1acCu(pUKAIINU, BHIOCPUTE SUCHKY, COOTBETCTBYIOIIYEO HY)KHOMY
COYETAaHMIO MTPEJCKA3AHHOTO U ICUCTBUTEJILHOTO 3HAUYCHUH, y1aJIUTE CYIIECTBYIOIIEE COIepKaHNE STUCHKHN U BBEIUTE
JUISL Hee JKeJlaeMyro CTOMMOCTh. CTOUMOCTH He SIBJISTFOTCSI aBTOMAaTHYECKH CUMMETpUYHBIMU. Hanpumep, ecim mist
CTOMMOCTH OIIMOOYHOM KJtaccudukanuu A kak B 3a1aTh 3HaYeHue 2,0, y CTOUMOCTH OITMOOYHOM Kiaccupukaryu B
Kak A Bce paBHO OyJieT 3HaUeHUE Mo yModaHuto 1,0, moka BbI He U3BMEHUTE TAKXXE M €r0 IBHBIM 00pa3oM.

Y3en gepeBa Knaccupukaumm u perpeccum - [lonosHUTENbHbIE ONUUU
JlonoIHUTEIbHBIE ONLKHU y3JIa CIIyXKAaT [l TOYHOU HACTPOMKHU IIPOLECCa IOCTPOCHUS IEPEBLEB.

MuHAMAaJIbHOE H3MEHeHHe HEOTHOPOHOCTH. 3aJaiiTe MUHIMAaJIbHOE N3MEHEHNE HEOTHOPOTHOCTH ISl CO3/TaHUS
HOBOT'O paclleIieHus B nepese. [1oHsITrE HeOJHOPOJHOCTH OTHOCUTCS K TOMY, B KAKOU CTENEHHU y MO PYIIIL,
OIIPEe/ICJICHHBIX JEPEBOM, IIUPOKUIT TUANA30H 3HAUYCHUM BBIXOJHBIX MMOJIEH B Kax 10 rpymme. s KaTeropuabHblii
moJIeit Ha3HAYEHMS y3eJI CIUTACTCS y3€JI IepeBa cunTaeTcs “dnucteiM”, ecm Bee 100% HaOIFOMeHNATH B y3I1€
MOTIAaTaf0T B KOHKPETHYIO KATETOPHUIO MOJIS Ha3HAUCHHS. “duCThIM ", ecm Bee 100% HaOIroIeHni B y3J1€ TOMa aroT B
KOHKPETHYFO KaTCTOPUIO NOJISI HA3HAYCHU . I_ICJ'IB MMOCTPOCHUA JEPEBA - CO3aaTh NOATPYIIIBI CO CXOJJHBIMU
BbIXO/IHBIMU 3HAYCHUAMU, APYTUMU CJIOBAMU, MUHUMU3UPOBATH HEOJHOPOAHOCTHU HA KAXKIOM Y3JIC. Ecim
HauJIyviee pacilernjacHue BETBU YMCHbIIAET HEOJHOPOJHOCTh MEHBIIEC, Y€EM Ha 3aIaHHYIO BEJIMYMHY, PACHICIIIICHUE
HE IPOU3BOIUTCS.

Mepa HEO/THOPOIHOCTH /Il KATCIrOPHAJIbHBIX noJjieil Ha3HaveHus. ﬂ.]'[ﬂ KaTeropruaJibHbIX NoJiel Ha3HAYCHU S 3a/1aiTe
METOI OJIAA UBMCECPCHUA HCOAHOPOAHOCTH ACPEBA. (Z[J'Iﬂ HEMIPEPBIBHBIX MoJjieii Ha3HAYEHM S 3TA OIS HUIHOPUPYCTCA,
d KaK 11oKaszaTejib HCOAHOPOAHOCTHU BCEraAa UCIIOJIb3YCTCA HaHMeHbIIHii KBajapart OTKJIOHCHI(IH.)

° I[)Kl/ll-lll - O6IHI/Iﬁ IIoKa3aTeCJIb HCOOAHOPOAHOCTH, OCHOBAHHBINA Ha BCPOATHOCTAX NPUHAAJIC)KHOCTHU K KaTCTOpUU
JJIs1 BETBU.

* bunapuzanus - noxazaTesb HEOJHOPOIHOCTU, ONTUMU3UPOBAHHBIN /1711 OWHAPHOTO PACIHICIIEHUS U C OOJIbIIIeH
BEPOSATHOCTHIO OOECTICUNBAIOIINN TPUMEPHO OJIMHAKOBBINA pa3Mep BETBEH pacIIenICHUSI.
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*  Ynopsii0oueHHOCTh J00aBIISIET TO OTPAHUYCHHE, YTO IPYIIUPYIOTCS TOJIBKO MAYIINE HOAPSI KJIACChl HA3HAUCHHUS,
4TO MPUMEHUMO TOJIBKO K MOPSIAKOBBIM MOJISIM Ha3HaueHus. Ecim 9Ta onius BeIOpaHa Ipu HOMUHAJILHOM MOJIE
HA3HAYEHUS, TO UCTIOJIb3YeTCS CTAHIAPTHBIN MOKa3aTes b OMHAPU3AINY IO YMOJYAHUIO.

MHo:xecTBO npeAoTBpalleHus cBepxo0yvenus. [1o sToMy alrOpUTMY 3alKUCU BHYTPEHHE Pa3/IEIIIOTCS Ha
MHOXECTBO IIOCTPOCHIS MOJIEJIeH M MHOXKECTBO IPeAOTBPAIICHIS CBEPXOOYUCHUS, CITyXkKalllee He3aBICUMBIM
Ha0OpOM 3amuceil TaHHBIX, UCTIOJIB3YEMBIM B LEJISIX OTCIICKUBAHUS OIIUOOK B XOJIe OOYUeHMS, YTOOBI HE TOMYCTHTh
ydeTa B MOJEJH CIIyYaifHbIX M3MEHEeHUH TaHHBIX. 3a/1aiiTe MPOIeHT 3anucell. 3HadeHne mo ymodaHuro - 30.

BocnpounsBectn pe3yabTaThl. 3a1aHUE CTAPTOBOTO YKCJIA F€HEPATOPA MICEBAOCITYYAHBIX YUCE TO3BOJIET
BOCIIPOM3BECTH PE3yJIbTATHL. 3a1aifTe 1IEJI0€ YUCIIO WK IeIKHUTE 10 ['eHepupoBaTh, 4TOOBI CrEHEPUPOBATH
NICeBJOCTyYaiiHOE 11eJI0e YHCIIO B Auanazone Mexay | u 2147483647 BKIIOUYUTEIIBHO.

Y3en QUEST - gononHutenbHbIe onuyuu
Z[OHOJ'IHI/ITCJ'ILHLIC OIIIHWH y3Jia CIyXXaT OJIA TOYHOU HaCTpOI7IKI/I nponecca NOCTPOCHUS JEPCBLECB.

YpoBeHb 3HAYHMOCTH ISl paciuensienns. 3a7aeT ypoBeHb 3HAUUMOCTH (aJIb(a) A5 Y3JI0B paCIIeIJIeHUs. DTO
3HAUYCHHUE JOJDKHO 6BITB oT O o ] VYV MeHbIINX 3HAYEHUI €CTh TEHACHOMA K CO3TaHNUIO ICPEBHEB C MCHBIIIUM
KOJIMYECTBOM Y3JIOB.

MHo:xecTBO npeAoTBpalleHus cBepxo0ydenus. [1o 5ToMy aJIrOpUTMY 3alKUCU BHYTPEHHE Pa3/IEIIIOTCS Ha
MHOXECTBO MMOCTPOCHUS MOJIeJIeld 1 MHOKECTBO IIPEJOTBPAIIIEHUs CBEpXOOYUYESHM S, CITyXkKalllee He3aBUCUMbIM
HaOOpOM 3amuceil TaHHBIX, UCITOJIb3YEMbBIM B IEJISX OTCJICKUBAHMS OIMMOOK B X0Jie 00YYEHUS, YTOOBI HE JOMYCTUTh
yueTa B MOJCJIH CIyYaifHBIX H3MEHEHWI TaHHbIX. 3a1aiiTe MPOIECHT 3anuceil. 3HaueHue o yMoJdauuro - 30.

BocnpounsBecTn pe3yabTaThl. 3a/1aHUE CTAPTOBOTO YKCJIA [EHEPATOPA MICEBAOCITYYAMHBIX YUCE TO3BOJISET
BOCIIPOM3BECTH PE3YJIbTATHL. 3a1aliTe 1IEJI0€ YUCIIO WK IIeIKHUTE 10 [ eHepupoBaTh, 4TOOBI CTEHEPUPOBATH
TICeBIOCITyYaliHOE 11eJ10€ YUCII0 B nuana3one Mexay 1 u 2147483647 BKIFOUUTENHHO.

Y3en CHAID - gononHuTtenbHbIe onuuu
HOHOJ‘IHI/ITCJ‘IBHHC OIIOWHM y3Jia CJIyXXaT OJIA TOYHOU HaCTpOﬁKH Inponecca NOCTPOCHUS JEPEBLECB.

YpoBeHb 3HAUMMOCTH [IJI51 pacienyienns. 3a1aeT ypOBeHb 3HAUNMMOCTH (asib(a) st Y3JI0B pacIIeIIeHus. DTO
3HAYCHHE TOJDKHO OBITh OT 0 10 1. V MeHBINX 3HAYCHMH €CTh TeHIECHINS K CO3JaHIIO AEPEBHEB C MEHBIIIM
KOJIMYECTBOM Y3JIOB.

YpoBeHb 3HAYMMOCTH A1 CJMsHUA. 3a7aeT yPOBEeHb 3HAYUMOCTH (ajb(a) IJIs CIUSHUS KaTeropuil. 3HaueHue
JIOJDKHO OBITh 60uibliie 0 1 He 60Jible 1. UTOOBI BOOOIIIE HE CIUBAThL KaTeropuHu, 3aaaiite 3Hauenue 1. s
HENPEPHIBHBIX MOJIEH Ha3HAYEHM S 3TO O3HAYAET, YTO YUCJIO KaTErOpHid 115 3TOI NepeMEeHHOM B UTOTOBOM JIEpPEBe
COOTBETCTBYET 3aJJaHHOMY YUCJIy MHTEPBAJIOB. DTa BO3MOXKHOCTb HepocTynHa 1iist McuepnsiBaromero CHAID.

CKOppeKTHPOBATH YPOBHH 3HAYHMOCTH, HCNOIb3Yys MeTo1 Bondepponn. Koppektupyer ypoBHI 3HAYUMOCTH IIPH
TECTUPOBAHUHU PA3JIMUHBIX COYETAaHUI KaTeropuii npenukTopa. Ilpu KOppeKTUPOBKE YPOBHEN YUUTHIBAETCS YUCIIO
HCIBITAHUM, KOTOPOE HAXOAUTCS B IPSAMOM 3aBUCUMOCTH OT YMCJIA KATETOPUM U TUIA U3MEPEHUI IPEAUKTOpA.
OOBIYHO 3TO BBITOJTHO, MOTOMY YTO MOMOTAET CAEPKUBATH YACTOTY JIOKHO-TIOJIOKUTEJIbHBIX pe3yIbTaToB. Ecim
9Ty OIIUIO BBIKJIFOYUTD, HOBBICUTCSI CHOCOOHOCTD aHAIM3a OTHICKUBATD MOJIMHHLIE pa3JIn4usl, HO IIEHON
MOBBIIIEHUS YACTOTHI JIOKHO-IIOJIOKUTEIBHBIX Pe3YyJIbTATOB. BhIKI/IIOUeHUE 9TOI ONIIMK MOXXHO PEKOMEHI0BATh, B
4ACTHOCTH, JJIs1 MaJIbIX BEIOOPOK.

JlonyckaTh pa3ouenne o0beIMHEHHbIX KaTeropuii B y3je. AiroputMm CHAID nbITaeTcs 00beIUHATH KATETOPUH,
4TOOBI MOJIYYUTDb IPOCTEIliee AepeBO, OMMCHIBAOIee MOAeIb. Ecii 9Ta onuus BeIOpaHa, OHa pa3peraeT CHOBa

pacIIeIsITh 00 beIMHEHHBIE KATETOPUH, €CJIN 3TO IPUBOANT K JIyUIIEMY PEIICHHEO.

Xl/l-KBaZIpaT JJIA KaTeropuaJibHbIX noJjieil Ha3HAYeHHs]. )1.]'[5[ KaTeropuaJibHbIX MoJieii Ha3HAYEHM ST MOXKHO 3a71aTh
MCTO/ BBIMUCIICHUA CTATUCTUYCCKOTO IOKA3aTEJId XU-KBaaApaT.
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* Tlupcona. 3ToT MeTOI obecnieynBaeT 0oJiee OBLICTPHIE BHIYUCIICHHUS, HO JIJISI MAJIBIX BBIOOPOK €ro CileayeT
UCIOJIb30BATh C OCTOPOXKHOCTBIO.

*  OTHOWIEHHEe HpaBLlOHOZ[OGl/lﬂ. 10T METO GoJree yCTOfI‘II/IB, YEM METOQ HI/IpCOHa, HO BBIYUCJICHUSA 3aHUMAKOT
0oJIbIIIe BPEMCHHU. 3T10 HpCHHO‘ITHTeHLHHﬁ MCETOA AJIA MaJIbIX BLI60pOK. ,[[J'IS[ HECIPCPBIBHBIX MOJIEH 3TOT METOJ,
HCIIOJIB3YETCA BCETAA.

MunuMasibHOe H3MeHeHHe 05KMAaeMbIX YacTOoT B s4eiikax. [1pu orieHke yacToT B siueiikax (Kak JAJIsI HOMUHAJIBHOU
MOJIEJI, TaK ¥ JUJIsl MOJIEJIN HOPSIIKOBBIX HOMEPOB 3(h(HheKTOB CTPOK), UCHOJIL3YETCS TPOLElypa UTepanuii
(31CHIIOH), KOTOPBIE CXOSATCS K ONTUMAJILHOMN OLIEHKE, UCIIOJIb3YEMON B KPUTEPUH XU-KBAIPaT IPH KOHKPETHOM
paciierieHny. DNCUJIOH OLIEHUBAET BEJIMYMHY U3MEHEHUH, HEOOXOUMBIX JJIsl HPOJOJDKEHNS UTEPALNI; eCIIn
BEJIMYMHA U3MEHEHHS U3 NTOCJICAHEN UTepalii MEHbIIIE 3aJaHHOrO 3HAUEHN S, UTepalluyl IpeKkpalnaroTcs. Ecmm
BO3HHUKAIOT NPOOJIEMBI CO CXOAMMOCTBIO AJITOPUTMAa, MOXKETE YBEJIMYNTh 3TO 3HAUYCHUE WJIN YBEJIMUUTH
MAaKCUMAaJIbHOE YUCJIO UTEPALUH 10 CXOAUMOCTH.

MaKCHMyM uTepauuﬁ 10 CXOIUMOCTH. 3aL[aCT MaKCUMaJIbHOC YUCJIO HTCpaHHﬁ, IIOCJIE KOTOPOT'O OHU
OpeKpamaroTCsd, 1aXe €CJIM CXOAUMOCTb HE JOCTUTHYTA.

MHo:xecTBO NpeAoTBpalleHus cBepxo0y4enus. (DTa ONuus JOCTYNHA TOJLKO MPU UCIOJIb30BAHUN UHTEPAKTUBHOTO
MOCTPOUTEJIS IepeBbeB.) [10 3TOMY aIrOpuTMYy 3aIuch BHYTPEHHE PAa3Ie/IFOTCS HA MHOKECTBO MTOCTPOCHHUS
MOJIeJIeil I MHOXECTBO IIPEIOTBPAILCHHS CBEPXOOYUEHU S, CITyKalllee He3aBUCUMbBIM HAaOOpOM 3aluceil JaHHbIX,
HCIIOJIb3YEMBIM B IIEJISTX OTCIIC)KABAHUS OIIMOOK B X0/1¢ OOyUeHUs, YTOOBI He JOMYCTUTH yUeTa B MOJEIIN CITyIaifHbIX
M3MEHEHWI TaHHBIX. 3a/1aiiTe MpoNeHT 3anuceil. 3HaUeHne N0 yMoTIaHuto - 30.

BocnpouspecTH pe3yabTaThl. 3aJaHUE CTAPTOBOIO YHCIIA TeHepaTOpa ICeBAOCTYIalHBIX YHCEN HO3BOJISET
BOCIIPOM3BECTH PE3yJIbTATHI. 3aaiiTe 1eloe YMCIIO WM HIeJIKHUTE 1o I'enepupoBaTh, 4TOOBI CreHEPUPOBATH
NICeBJOCIyYaiiHOE 11eJI0e YUCIIO B Auana3zone Mexay 1 u 2147483647 BkirounTe IbHO.

Onuun moaenu ysna gepesBa peLleHuin

Ha BKJIQJIKC OHI_[I/II/I MOAECJIM MOXKHO BBI6paTL, 3aJaBaThb JIM UMS IJI4 MOACIIU, UJIU CTCHEPUPOBATH UM
ABTOMATHUYCCKHU. KpOMe TOT'0, MOXHO 3aaTh NOJIYYCHUEC I/IH(i)OpMaIII/II/I O BAXHOCTU NPEAUKTOPA, & TAKXKE NPOCTHIC
1 CKOPPCKTUPOBAHHBIC OIICHKU CKJIOHHOCTHU IJIA (i)HaFOBI)IX MmoJield Ha3HaAYeHMS.

Ums MOJe/IH MoxHO CI€HEpUPOBATb UM MOJCJIN ABTOMATUYCCKH HAa OCHOBE ITOJISA HA3HAYCHU S UJIA I1OJIA 1D (J'II/I6O
THIIAa MOJICJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJie He 3a,£[aHo) mbo 3a1aTh OJIb30BATECIIBCKOEC UMH.

Ornenka MoIen

Bb4nc/iuTh BaKHOCTD NpeIMKTOPOB. {11 Moesielt, MpOU3BOASIINX COOTBETCTBYIOIIYIO MEPY BaXXHOCTH, MOYXXHO
BBIBECTH JMATPAMMY, TOKA3bIBAIOIIYI0 OTHOCUTEIHHYIO BAXXHOCTD KaX/I0T0 MPEAUKTOPA MPH OLIEHKE MOJIEIIH.
OObI4HO BaM NOTpeOyeTCsl HAMPABUTD YCUJIUS IO MOJIEJIMPOBAHUIO HA pACCMOTpPEHNE HAanb0JIee BaXKHBIX
MPEAUKTOPOB, OTOPACKIBAS UJIM UTHOPUPYS HauMeHee BaxkHble. OOpaTuTe BHUMAaHKE Ha TO, YTO JJIs1 HEKOTOPBIX
MOJIejIell BBIYHCIICHUE BaXKHOCTH IIPEAUKTOPOB - 3TO JUIMTEJIBHBIN Mpoliecc, 0COOSHHO Ipu padoTe ¢ 60IbIIIMH
HAbOpaMU TaHHBIX, U B PE3YJIbTATE IO YMOJIAHHIO I HEKOTOPBIX MOJEJIeH 3Ta omus OyIeT BBIKJIFOUYCHA.
BaxHOCTb IPEOMKTOPOB HENOCTYIHA TSI MOJIeJIel CIMCKa perleHni. JJOnoTHUTeTbHY 0 HHPOPMAIINIO CMOTPHTE B
pasnere[“BaxzocTs npemmkTopa” Ha cTp. 44

OneHKH CKJIOHHOCTEH

OLeHKH CKJIOHHOCTEH MOXHO BKJIFOYUTH HA y3Jie MOJIEJIMPOBaHUs U Ha BKyasake [TapameTpsl cienka moaenu. OTa
(GyHKIMOHAJIbHAS BO3MOXHOCTD JOCTYIIHA TOJILKO IPH BLIOOPE 10JIsl HAa3HAYeHHs (JIaroBoro TUIA.

2T}

JonoymHuTeNbHy0 HHOOPMALIAIO CMOTPUTE B pa3elie |“OueHKI/I CKJIOHHOCTEN” Ha CTP. 36I
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BbI4HC/IHMTB NPOCTBIC OLEHKH CKJIOHHOCTH. [IpoCThIe OLIEHKN CKJIOHHOCTH MOJIy4arOTCs U3 MOJEIIH Ha OCHOBE TOJIHKO

obydarommx JaHHBIX. Ecim Mozens npeacka3bIiBaeT 3HaueHue rue (0yAeT OTKIIMK), CKJIIOHHOCTh coBHaaaeT ¢ P, rae

P - 310 BeposiTHOCTH mpezcka3anus. Eciu Mozaesb nmpeacka3piBaeT 3HaueHue false, CKJIOHHOCTh BhIUMCIIsieTcs Kak (1

—P).

* ITpu BEIOOpE 3TOMH ONIMK NPHU IOCTPOSHUN MOJEIIHN OIIEHKH CKJIOHHOCTH OyIyT BKJIIOYEHBI B CJICTIOK MOJIEJIN 110
ymomyaHuro. OHaKO BBI BCEI/Ia MOXKETe BKJIIFOUUTH IPOCThIE OIIEHKU CKJIOHHOCTH B CJIETIKE MOJIEIIN HE3aBIHCUMO
OT BbIOOpA X Ha y3JIe MOJICJIUPOBAHUS.

* IIpu cCKOpHHTE MOJIEIM IPOCTHIE OLEHKU CKJIOHHOCTH OYAYT 100aBJICHBI B OJIe ¢ OykBamu RP,
[IPUCOEIMHEHHBIMY K CTaHIAPTHOMY Ipedukcy. Hanpumep, ecim npecka3aHus COAEPKATCS B MOJIE C UMEHEM
SR-churn, iMeHeM TIOJISE OLIEHKU CKJIOHHOCTH OyneT SRRP-churn.

Bbruncutb CKOPPEKTHPOBAHHbLIC OLCHKHN CKJIOHHOCTH. HpOCTbIe OLCHKH CKJIOHHOCTH OCHOBAHBI UCKJIFOYUTCIIBHO Ha
OILICHKAX MOJECJIM, KOTOpAasd MOXKET OBITH nepeo6yl{eHa, 4YTO MPUBEACT K YPE3MCPHO ONITUMUCTUYCCKUM OLICHKAM
CKJIOHHOCTH. CKOppeKTI/IpOBaHHLIe OLCHKU BHOCAT KOMIICHCAIIUIO, U3yYas BBIIIOJIHCHUC MOJCJIN Ha UCIIBITATCJIIbHOM
1 IPOBEPOYHOM pa3aciiaX U YTOYHAA CKJIIOHHOCTHU OJIA YJIYUIICHHUA B COOTBETCTBHUU C OTUM OLICHKH.

* Jlns aToro pasjesnia TpeOyeTcs, 4TOObI B TOTOKE MPUCYTCTBOBAJIO JOMyCTUMOE NOJIe pa3iea.

* B oTymune oT IPOCTHIX OIEHOK JOCTOBEPHOCTH, CKOPPEKTHPOBAHHBIE OLIEHKH CKJIOHHOCTEH HYXHO BBIYACIISTH
IIPH HOCTPOCHUH MOJIEIIHN; B IPOTHBHOM CJIy4ae OHU OYAyT HEOOCTYIHBI IPHU CKOPUHTE CJICTIKA MO/IEIIH.

* [lpu ckopuHre MOJEIN CKOPPEKTHPOBAHHBIC OLICHKH CKJIOHHOCTH OYIyT H0OaBJIeHBI B TOJIe ¢ OykBamu AP,
MIPUCOCINHEHHBIME K CTAaHAApTHOMY Ipedukcy. Hanpumep, ecim nmpeacka3aHus COOepKaTCs B IMOJIe C AMEHEM
SR-churn, imeHeM OIS OLUEHKU CKIIOHHOCTH OyAeT SRAP-churn. CKOpPEKTUPOBAHHBIE OIIEHKH CKJIOHHOCTH
HEJIOCTYIHBI AJI1 MOAEJIEN JIOTUCTHIECKON PErPECCUU.

* [lpu BEMUCIICHUN CKOPPEKTHPOBAHHBIX OICHOK CKJIOHHOCTH MCIBITATEJIBHBIN UITH TPOBEPOYHBIN pa3/Ies,
HCIIOJTb3YEMBIi JJIs1 BBIYHACIICHN S, He TOJDKEH OBITH cOaJIaHCHpOBaH. UTOOB! HCKITFOYUTH 3TO, YOS IUTECH, UTO
BEIOpaHa onnus ToJibKko cOajaHCHPOBaHHbIE JaHHbIEe 00Y4eHHs Ha JTF0OOM BEIIIIeNIexaremM y3ie batanc. Kpome
9TOTO, €CJIM Ha BBIIIIEJICXKAIIEM YPOBHE B34Ta CIIOKHAS BEIOOPKA, 3TO MOXKET CACNIaTh CKOPPEKTHPOBAHHBIE
OIEHKH CKJIOHHOCTEM HENPHEeMJIIEMbIMH.

* CKOppPEeKTUPOBAHHBIC OIIEHKU CKJIOHHOCTH HEAOCTYIHBI JJIs1 MOEJIel MO IesIell fepeBa MM Habopa IPaBHII C
"oyctuaroM". JIoMOJHATENIbHYIO HHYOPMAIUIO CMOTPUTE B pa3ielie |“YCHHeHHLIe moaesm C5.0” Ha cTp. 126l

OcHoBbIBasich Ha. J1J151 BBIYHCIICHNS] CKOPPEKTHPOBAHHBIX OLEHOK CKJIOHHOCTH B IIOTOKE JOJDKHO IIPUCYTCTBOBATH
noJie paszesa. Bel JOJDKHBI yKa3aTh, KaKOH U3 pa3AesioB UCHOJIb30BATh ISl 3TUX BBIYUCIICHUI - TPOBEPOUYHBIN MJIH
UCTIBITATEIBbHBINA. [{J1s1 MOJTy4eHU s HAMTYUIINX Pe3yJIbTATOB UCHBITATENIbHBIN WM TPOBEPOUHBIN pa3aesl T0JKEeH
BKJIFOYATH B ce0s O KpaiHeil Mepe CTOJIbKO 3aMicel, CKOJIbKO U pa3/iel, UCIOJIb30BAHHBIN /711 00YUeHUsT UCXOTHOM
MOJIEJIN.

Y3en C5.0

DTa BO3MOKHOCTD JiocTynmHa B SPSS Modeler Professional u SPSS Modeler Premium.

DTOT y3ei ucnojb3yeT anroput™ C5.0 111 mocTpoeHus Ui JiepeBa pelieHuii, nin Hadopa npaBui. Mogens C5.0
paboTaeT, paciierisis BBIOOPKY Ha OCHOBE 3HAYCHHUS B IOJIE, 00ECIEYNBAIOIIEr0 MAKCHMAJIbHBIM HHPOPMAINOHHBII
BbIArpbI. Kaskaas moaBei00pKa, onpeiesieHHas IEPBhIM PACIICIJICHUEM, 3aTEM PACIICIUISIETCS CHOBA, OOBIYHO HA
OCHOBAHHUU JIPYTOTO MOJIsI, ¥ 3TOT HPOIIECC MPOJIOJDKAETCS, IOKA HA OYEPEAHOM IlIare paclieryieHue Mo BLI0OPKH
CTaHEeT HEeBO3MOXHBIM. Ha mociieTHeM 1are mpoBepsIFOTCS IOBTOPHO PACIICIUICHNS] CAMOTO HU3KOTO YPOBHE, U T
U3 HUX, KOTOPBIC HE BHOCST CYIIIECTBEHHOTO BKJIAJ[a B KAYECTBO MOJCIIH, YIAJSFOTCS (OTCEKAIOTCH).

Hpu/wettaHue: V3ex 5.0 moxeT MMPEACKA3bIBATh TOJIbKO KaTCrOpHUAJIbHBIC ITOJISI HA3HAYCHUA. HpI/I AHAJIN3€ JaHHBIX C
HCIIOJIB30OBAHUEM KATCT OPHUAJIbHBIX noJie (HOMI/IHaHbHBIX nim HOpﬂHKOBLIX) OTOT y3€JIC OoJIbIIIeH BCPOSATHOCTBIO

COBMECTHO Crpynnupyet kateropuu, yeM Bepcuu C5.0 mo Bbeimycka 11.0.

C5.0 MOXeT NopoxJaTh MOJEIIHN ABYX TUIOB. /lepeBo pemennii - 5TO HENOCPEACTBEHHOE OIMCaHNE Pa3/IeIeHUH],
00HapYy>XeHHBIX aropuTMoM. Kaxaslit KoHeuHbIH y3eJ1 ("IucT") ONUChIBaeT KOHKPETHOE MTOAMHOXECTBO
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00y4YarOIIMX JAHHBIX, a KaX0e HaOIroAeHNe B 00yYAIOIIKX JAaHHBIX IPUHAJICKIT POBHO OJJTHOMY KOHEYHOMY Y31y
nepeBa. IpyruMu cJIoBaMu, ISl JIFOOOH KOHKPETHO 3anCH TaHHBIX, IPEICTABJICHHON B JIepeBe pPelleHu,
BO3MOXHO POBHO OJIHO IIPEJICKA3aHMUE.

HampoTus, Hadop npaBuJI NbITA€TCS CIeIaTh HECKOJILKO MpeICcKa3aHuii 111 MHAUBUAYaIbHBIX 3anuceil. HaGopsl
MIpaBUJI MOJIYYAFOTCS U3 JIEPEeBa PEIICHUA U B HEKOTOPOM CMBICJIE IIPEICTABIISIFOT COOOH YIPOIIEHHYIO UK
OYMIIEHHYIO BEpCUIo HHpOpMAIIK, HalileHHO! B AepeBe pelneHuil. HacTo HaOOpHI paBUiIa MOTYT COXPAHSTh
0OJIBIIIYIO YACTh BaXXHOW MHPOPMAIIMA OT MOJHOTO JIepeBa PEIIeHNH, HO C MEeHee CIIOKHOI Moaerbro. Habopbt
mpaBuJI pabOTAIOT MHAYE, YeM JePEeBbs PELICHUH, 1 CBOWCTBA y HUX npyrue. Hanbosee BakHOE OTIIIYME COCTOUT B
TOM, YTO IPHU MCHOJIb30BAHUH HAOOPa MPaBUJI K JIFOOOH KOHKPETHOI 3aIICH MOXKET IPUMEHSATHCS HECKOJIBKO
MpaBUJI UJIM HE IPUMEHATHCS NIPABUJI BOBCce. Eciin mpuMeHseTcsl HECKOJIbKO MPABUII, KAk A0€ MPABUIIO MOJIyYaeT
B3BEIICHHBIN "TOJI0C" HAa OCHOBaHUU NOKA3aTeJIsl JOBEPUS, CBI3aHHOIO C 3TUM MPABUJIOM, U KOHEYHOE MTPEACKa3aHUE
onpeessieTcss 00beIMHEHNEM B3BEIIEHHBIX TOJIOCOB MPABUJII, KOTOPbIE OBLIM IPUMEHEHEI K pacCMaTpUBAEMOI
3anucu. Ecim Hukakue npaBuiia He IPUMEHSITUCH, 3AMUCH IPUCBAUBAETCS NMPEACKa3aHUe 0 YMOIYAHUIO.

Ipumep. ViccnenoBaTesb B 06J1aCTH METUIIMHBI COOpAJT JaHHBIE 0 HAOOPE MANUEHTOB, HOCTPAAABIINX OT OTHOU
6ouie3nu. Bo BpeMst Kypca JiedeHrst KaXIblil TAIUeHT NPUHUMAJTT OJJHO U3 IISATH JIEKAPCTB. MOXHO OJJHOBPEMEHHO C
JIPYTUMU y3JIaMU UCTIOJIb30BaTh Moieib C5.0 1151 onpeiesieHns, KaKoe MIMEHHO JIEKAPCTBO OKAXKETCs MOJIE3HBIM [IJIST
OyIyIIero manmueHTa ¢ TeM Ke 3a00JIeBAHUEM.

TpeooBanusi. 17151 06yuenust mojenu C5.0 TOJDKHO CYIIECTBOBATH OJIHO KaTeropuaibHOE (TO €CTh HOMUHAJILHOE WU
NMoPsZIKOBOE) oJie Haznauenus v OJTHO UM HECKOJIBLKO Bxoaneix noeit grodoro tuna. [1oss ¢ 3aganasiMu
sHaueHussMu O6a Wi HeT UTHOPUPYIOTCS. Y MCHOJIB3YEMBIX B MOJICITH MOJICH TOJDKHBI ObITH IOJHOCTBEO
KOHKPETH3UPOBAHBI TUIEL. MOXHO 3a0aTh TaKXe IOJIe Beca.

HocrounctBa. Mozgemm C5.0 OBOJIBHO YCTOWYMBEI K TAKAM MpoOJIeMaM, Kak IPOITYCK JaHHBIX UM OOJIBIIIOE
KOJIMYECTBO BXOTHBIX MoJIeit. OOBIMHO 3THM MOZEIISIM I OIIEHK! He TpeOyeTcst OOJIbIIIoe BpeMs Ha O0yUIeHHe.
Kpowme atoro, mogemu C5.0 mpotie 1151 TOHMMAaHUS 0 CPAaBHEHUIO C HEKOTOPBIMH APYTUMH MOJIEIISIMU, TaK KaK y
HOJTyYaeMBbIX U3 3TOH MOJEJH IIPaBUJI €CTh HENOCPEACTBEeHHAs nHTepnperamus. Moaens C5.0 npemiaraet Takxe
MOIIHYIO BO3MOKHOCTb OYCTHHIA JIJIs TOBBIIIIEHUS] TOYHOCTH KJlaccupukaIum.

ITpumeuanue: Ckopocts noctpoenust Moaeseit C5.0 MOXKeT CyLIECTBEHHO YBEJIMYUTHCS IPU BKIFOYEHUH
napasuiesibHoid 06paboTKH.

Onuun monenemn ysna C5.0
Nmsa moaemn. 3agaiiTe M MOJIEI I, KOTOpast OYIET CO3/IaHa.

* AsTo. [Tpu BeIOOpE 3TOi1 onuy UMst Moiesn OyIeT CreHepUPOBAHO aBTOMATHYECKH HA OCHOBAHUY UMEHU HJIH
HMMeEH TOJIelt Ha3HaYeH!sl. DTO 3aJ1aHO IO YMOJIYaHHUIO.

* Tloab3oBaTenbckoe. Boibepute 3Ty oniutro, 4TOOBI CAMOMY 3a1aTh UMS JJIS CJIETKA MO/JIEJIN, KOTOPBIi OyaeT
CO31aH 3TUM Y3JIOM.

Hcnoan3oBath Pa31€¢/JICHHBIC TaHHbIC. Ecmm OIPCOCIICHO IT0JIE pa3aciia, 9Ta OIIUA rapaHTUPYET, YTO OJIA
IOCTPOCHUA MOJCIIA 6y,£lyT HCIOJIb30BATLCA JaAHHBIC TOJIBKO U3 pas3acja O6y‘{CHI/I$I.

Co3anne Mojeei pacuienjieHus. CTpOI/IT OTACJIbHYIO MOJIEJIb JIJIA KaXX0I'0 BO3BMOXKHOI'O 3HAYCHU A BXOJHBIX

0JIeii, 3aJaHHBIX KaK II0JIsL pacllenyieHus. [JJonoIHuTeIbHYy0 HHPOPMAIIHIO CMOTpHTE B pasneste| TlocTpoenue)
Mo eJteit paciierienus” Ha cTp. 29|

Tun BbIBOJA. Vkaxure 3€Ch, KAKUM BbI XOTUTC BUJICTH HOJ'[y‘ICHHLIﬁ CJICIIOK MOJACJINA - Z[epeB()M pemelmﬁ )04
Ha0opom npasui.

CumBoJsmka rpymn. [Tpu Ber6ope 1ol onmun C5.0 mombITaeTcsi CKOMOMHIPOBATH CHMBOJIMICCKUE 3HAUCHUS, Y
KOTOPBIX €CTh OJIMHAKOBBIE CTPYKTYPHI IO OTHOIICHUIO K BEIXOAHOMY 1oJro. Ecim 9Ta onmms He BEIOpana, C5.0
CO3J1aCT JOUYCPHHUIA y3€JI AJIsI KaKI0TO 3HAYEHUSI CHMBOJIMYECKOTO TOJIS, HCIIOJIb30BAHHOTO JJIST pa3 IeICHIS
poauTenbekoro y3ua. Hampumep, ecm C5.0 mpoBoauT pasesnenue st y3iaa I[BET (co 3suauenusmu KPACHBIH,
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3EJIEHBIH v CHHHH), 10 yMOT4aHAIO GyIET CO3IaHO pa3ziesieHue Ha TPy rpymisl. OHAKO IPH BHIGOPE ITO
OIIIIAH, €CJIN 3amicH co 3HauenueM [{BET = KPACHBIH ouens noxoxu Ha 3amucu ¢ I[[BET = CUHHH, 6yaet
CO3/IaHO pa3fesIeHNUe Ha JIBE TPYIIbI, [/I€ B OJIHOI I'pymiie OyIyT 3alMCH CO 3HAUCHUEM 3EJIEHBIH, a B JIpyrou -
COBMECTHO 3armuch co 3uauenneM CHHUH v KPACHBIH.

WUcnoab3oBath OycTunr. Y agroputma C5.0 ecThb cnenajibHasi BO3MOXXHOCTB MOBBIIIIEHUS CTETIEHU TOYHOCTH,
HaspiBaemas oycTunr. OHa paboTaeT, MoCeI0BaTEILHO CO3/1aBast HECKOJIbKO Mojiesieit. [TepBast MoAe)Ib CTpOUTCS
OOBIYHBIM 00pa3oM. 3aTeM IIPH MOCTPOCHUU BTOPOH MOJIEITH 0COO0E BHUMAHHUE YACIISACTCS TEM 3aIUCIM, KOTOPbIe
OBbLIM HEMPABUJIILHO KJIACCU(PUIIMPOBAHBI NIEPBOIt MOJIeIbI0. TpeThsi MOJIEIh (POKYCHPYETCs HA OIMUOKAaxX BTOPOH
MOJIeJII ¥ TaK Jajiee. B KOHEUHOM UTOTE HAOJIIOACHUS KIaCCU(UITUPYIOTCS C MPUMEHEHNEM K HUM Bcero Habopa
MOJIeJIEl U C UCTIOJIb30BAHNUEM B3BEIIIEHHOW MPOIIEyPhl TOJIOCOBAHUS, YTOOBI O00BEIUHUTD OT/ACJIbHbBIE
npeacKkazaHus B OJHO o01ee. ByCTUHT MOXET CyIIeCTBEHHO MOBBICUTHL TOYHOCTH Mojienu C5.0, Ho oH TpebyeT
Takxe 00JIbllero BpeMeHu Ha ooyuenue. Omnius KomuecTBo NONBITOK TO3BOJISIET YIPABJISITH TEM, KAK MHOTO
MoJiesieit OyIeT UCIOJIb30BAHO ISl YCUJIEHHOU MOJIeJH (C OYyCTHHTOM). DTa BO3MOXKHOCTh OCHOBAaHA Ha
uccienoBannu Ppoiina u lllamupo ¢ HEKOTOPLIMU COOCTBEHHBIMHU YJIYYIICHUSIMH, OTHOCSIIITUMUCS K JTyUIIIeH
00paboTKe 3aIIyMJICHHBIX JaHHBIX.

ITepexpectnasi npoBepka. Ecimm BeiOpana sta ommus, C5.0 OyeT ucrmob30BaTh HAOOP MOJIEsIeH, TOCTPOSHHBIX HA
IIOIMHOECTBAX OOYYaIOIIMX JAHHBIX, YTOOBI OIIEHUTHh TOYHOCTb MOJIEJIH, TIOCTPOESHHO Ha MMOJIHOM Habope
JTAHHBIX. DTO MOJIE3HO, KOTJa Balll HA0OP TaHHBIX Yepecuyp MaJl Ui TPaJuIUOHHOIO pa3jesieHns Ha oOyvaromuit
Habop 1 Habop TecTupoBaHMs. MoOJe/ M C HEpeKPECTHON NPOBEPKOI OTOPACHIBAIOTCS MOCIIE BBIYMCIICHUS OIIEHKU
TOYHOCTH. BBl MOXeTe 3a1aTh KOJIHYECTBO CJI0eB, TO €CTh YHCIIO MOJIeJIe!, UCIOJIb3YEMBIX /I IIepeKPeCcTHON
npoBepku. O6paTuTe BHUMaHUE Ha TO, YTO B peablaynmx Bepeusix IBM SPSS Modeler noctpoenue Monenu u
IepeKkpecTHas MpoBepKa ObLIM IBYMS OT/IEJIbHBIMHE OllepaliisiMu. B TekyIeil Bepcuu OTAEIIbHBI IIar IOCTPOCSHUS
Mozenn He Tpebyetcs. [locTpoerne Mo/iesn 1 epekpecTHast IPOBEPKA BBIOJIHSIIOTCSI OJTHOBPEMEHHO.

Mogaa. [T ITpoctoro o6ydeHus 60abIUHCTBO MapaMeTpoB C5.0 3agaroTcss aBToMaTH4eCKd. JlonoHuTeIbHOE
00y4eHue MO3BOJIIET OOoJIee SIBHO yIPABIISTh TapaMeTpaMu 00yIeHUSI.

Onnuu NpocToro pexumMa

IIpeanourenne. ITo ymosmuanuto C5.0 OyneT nbITaThCsl MPOU3BECTU HauboOJIee TOUHOE BOZMOXKHOE JIepeBo. B
HEKOTOPBIX IK3EMILTISIpax 3TO MOXKET MIPUBECTHU K NEPEOOYUEHUIO, YTO NPOSIBISETCA B BUAE HU3KOMI
IIPOM3BOAUTEILHOCTH NIPH IPUMEHEHUU MO/JIeJI K HOBBIM JaHHBIM. Brioepute onmuro O600menne, YToOb!
HCIIOJIb30BATh MApaMeTPhl AJITOPUTMA, MEHEE BOCIIPHUMYHBEIE K 3TO IIpodeMe.

Ipumeuanue: I151a Mopeliell, TOCTPOCHHBIX C BRIOpaHHOU onmueii O0001IeHne, He TapaHTUPYETCS, YTO OHU
obecrieyar Jryuniee 06001eHue, 4yeM apyrue Mojean. Eciu o6o01enne - 3To Kputuieckast mpooJieMa, Bceraa
IpoBepsiiTe Ballld MOJEJIN Ha UMEIOIIEeiicsl TECTOBOM BBIOOPKE.

O:xupaemsiii wyM (%). 3agaiiTe 0XuIaeMyr0 JOJIIO LIyMa UJIM OMIMOOYHBIX JJAHHBIX B 00yYarolieM Habope.
Onnuy JOMOJTHATEIBHOTO PEXXUMa

Cepbe3HocTh cokpaienusi. OnpeiessieT, HACKOJIbKO OyIyT YCEKAThCs IEPEBO PEIICHUH Ui HAOOP MPABUIL.
VBenubTe 3TO 3HAYCHUE /IS TIOJIYYSHUS] MEHBIIIET 0, 00JIee CKATOTO JiepeBa. Y MEHbBIIUTE 9TO 3HAYCHUE JJIST
HOJIyueHus1 00JIee TOYHOTO JepeBa. DTOT NapaMeTp BJIMSET TOJbKO Ha JIOKAJIbHOE yceueHHe (CMOTPUTE TEMY
"Vcnosib30BaTh ri1obaibHOE yceueHue" gasee).

MunuMAaIbHO YHCJIO 3aNKCell HA TOYEPHIOI0 BeTBb. Pa3zMep noArpynn MoskKHO UCIOJIb30BATD JIJI1 OrPAaHUYEHUS
KOJIMYECTBA pa3esieHuil Kax 01l BeTBU B AepeBe. BeTBb epeBa OyaeT pa3aesaThCs TOJLKO B TOM CJIydae, €CJId He
MEHee IBYX pe3yJIbTHPYOIINX MOABEeTBel OyayT codepkaTh IO KpaifHell Mepe yka3aHHOE KOJIMYECTBO 3aIuceil 3
obyuaroriero Habopa. 3HaUeHNe 10 YMOJTIAHHAIO PaBHO 2. YBEIMYbTE 9TO 3HAUCHUE IS IPEAOTBPAIICHUS
nepeodyUeHus TPy HAJIMIAN 3aITyMJICHHBIX TAHHBIX.
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Hcnonb30BaTh ri106ajisHoe cokpainenne. J(epeBbst yCeKatoTcs B IBE CTaauu. Bo-nepBbIX, HA CTAUK JIOKAJILHOTO
yceucHus, Korga npoBEPArOTCA MOAACPEBbA U BETBU CBOPAUYNBAIOTCA JJId MMOBBIIICHUSA TOYHOCTU MOJEJIN.
BO-BTOprX, Ha cTaaun FJ'IO6aHbHOFO yceucHus ACPECBO pacCMaATpUBACTCA B LIEJIOM, U cna61>1e BETBU MOT'YT
CBOpavYMBaThes. [J106aJIbHOE YCeUeH e BBIOJIHIETCS 0 yMOJTYaH!I0. UTOOBI MPONYCTUTD CTAIUIO TJI00AILHOTO
COKpAIIEHUS, OTMEHUTE BBLIOOP ITOM OIMIIMU.

ATpudyTBI 0TceuBanmsi. [1pu BeiOOpe 3T0it o C5.0 10 HaYajia HOCTPOSHUS MO/ IIPOBEPUT MOJIE3HOCTH
mpeauKTopoB. [IpeTuKTOPHI, KOTOPHIE OKaXyTCs IIPU MPOBEPKe HepeJIeBaHTHBIMU, OyIyT UCKIIFOYEHBI U3 Ipoliecca
MOCTPOCHUS MOJIEJIH. DTa ONIHS MOXeT ObITh MOJIe3HA IS MOAEJIel C GOIBIINM KOJIMYECTBOM IPEIUKTOPHBIX
oJIelt U 15 IPEeIOTBPAIICHAS IePeO0yIeHHSI.

Ipumeuanue: CxopocTh noctpoenusd Mojeseit C5.0 MOXeT CyIIecCTBEHHO YBEJIMYUTHCS P BKIFOYEHUN
napa’sijiesibHOi 06paboTKH.

Y3en [epeBo-AS

V3en depeBo-AS MOXHO UCIIOJIb30BATH C TAHHBIMH B paclpeesieHHoi cpene. B 3ToM y3i1e MOXHO BBIOpATh
TIOCTPOEHHUE JIEPEBbEB pellleHni ¢ ucnosb3oBanuemM mojesm CHAID wmm ucuepnsiBaromuiit CHAID.

CHAID (Chi-squared Automatic Interaction Detection - aBTOMaTHYeckoe 0OHAPYKEHHE B3aUMOIEHCTBHS
XH-KBAJIPaT) - 3TO METOJI KJIACCU(UKALIUH [IJIs1 IIOCTPOCHHUS IEPEBBEB PEIICHNUH C UCIIOIH30BAHNEM CTATUCTHKH
XU-KBaapaT OJId HAXOXIACHUS ONTUMAJIbHBIX paCLIlCHJ'ICHI/II\/'I.

CHAID cravasia u3yyaeT TabJIMIbI CONPSHKEHHOCTH MEXY KaXKIbIM U3 BXOJIHBIX MOJIeH 1 BBIXOAHBIMU JTaHHBIMU, &
3aTeM MPOBEPSET BAXKHOCTb, UCIOJIb3Ysl KPUTEPHUIl HE3AaBUCUMOCTH XU-KBaJApaT. ECJIM HECKOJIbKO U3 3THUX CBsI3ei
cratuctuiecku 3HaunMbl, CHAID BeIOMpaeT HanboJiee 3HaYMMOE BXOTHOE TIOJIe (HauMeHbIIlee 3HaueHue p). Ecim y
BXOJIHBIX TAHHBIX OOJIbINIE ABYX KATETOPUil, OHM CPABHUBAIOTCS, U KATETOPUH, HE TOKA3BIBAFOIIINE PA3ITIMIMIA
BBIXOJHBIX JaHHBIX, CBEPTHIBAIOTCS. DTO JeaeTcs 0O beIMHEHIEM Taphl KATErOpuil, HOKa3bIBAIOIINX HANMEHee
3HAYMMOe pa3mune. Taxoi mporecc CIMsHASI KaTeTOPHil OCTAHABIIMBACTCS, KOT/Ia BCE OCTABIINECS KATETOpUHU
OTJIMYAIOTCS HAa 3aJJaHHOM YPOBHE TeCTUPOBaHMUsI. [{JIs HOMUHAJILHBIX BXO/IHBIX MOJIE MOXHO OO0BETMHUTD BCE
KaTeropuu; 1JIs yIopsii0ueHHOTO Habopa 00beINHSIOTCS TOJIBKO KOJIMYECTBEHHbIE KATETOPUH.

Ucuepneiaronmii CHAID - sto mogudukanus metona CHAID, npu koTopoii mpoiessiBaeTcs 00Jiee TIaTeIbHas
paboTa 1o U3y4eHU O BCEX BO3MOXKHBIX PACLICILUIEHUI ISl KaXA0r0 NPEeIUKTOpa, HO 3TO TpedyeT OoJibllie BpeMEHU
JUTSL BEIYHCIICHAT.

TpeboBanns. BxoHbIe OIS U OJIE HA3HAYSHUS] MOTYT OBITh KOJIMYECTBEHHBIMHY HJIH KaTerOPHAJIbHBIME; Ha
KaXJOM YPOBHE Y3JIbl MOXHO PACIICIUIATH Ha JIBE MJIM OoJiee MOArPYyHIL. Y JIFOOBIX HOPSAAKOBBIX NOJIEH,
WCIOJIb3YEeMBIX B MOJIEJH, TOJDKHA OBITH YUCIIOBAs CUCTeMa XpaHeHus (He cTpokoBasi). Eciim Heobxoammo,
UCTIOJIB3YHTE I UX mpeodpa3oBanus y3en [lepexiaccupukanus.

Jocrounctea. CHAID MoxeT reHepupoBaTh HeOMHAPHBIE A€PEBbS, € Y HEKOTOPBIX PACILIENJIeHU ecTh O0JIblIIe
JBYyX BeTBeil. [ToaToMy y JaHHOrO MeTOoJa eCTh TEHACHIUS CO3/1aHus OoJiee IUPOKUX JEPEBLEB, YEM Y METOJIOB
6unaproro pocta. CHAID paboTtaer co BceMu THIIaMU BXOJHBIX JaHHBIX, a TAK)XKe IPUHAMAET Beca HAOJIIOICHUH 1
4aCTOTHBIE IIEPEMEHHBIE.

Onuun nonen yana epeBo-AS

Ha BKJIaAJIKC ITons YKa3bIBAC€TCH, 6y,Z[yT JIM UCIIOJIB30BATHCA 3HAUYCHU A poneﬁ noneﬁ, YK€ OIIPE€ACJICHHBIC HA
PaClOJIOXKECHHBIX BBIIIC y3JIaX, AJIA HA3HAYCHUC noJiei 6y,I[CT BBIINIOJIHEHO BPYYHYIO.

Hcnoan30BaTh npeaonpe/ieaeHHbie POl DTa ONIKS UCIIOJIB3YET 3HAYCHUS POJIeit (Ha3HAYeHHS, IPEIUKTOPHI U TaK
JlaJiee) ¢ pacrojIOKEHHOTO BhIIIE y3J1a T (Mim ¢ BKJIaKK THITBI JIeXAaIero BhIIIE y3J1a HICTOYHUKA).

Hcnoan30BaTh N01b30BaTeIbLCKHE Ha3HAYeHHs NoJel. BeiOepute 3Ty omiuro, YToObI BPYYHYIO Ha3HAYAaTh OOBEKTHI
Ha3HAYEHUs, IPETUKTOPBI U APYTUE POJIH.
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Ioas. Vicnosb3yiiTe KHOIIKM CO CTPEJIKAMU JJIs1 HA3HAYEHUSI BPYYHYIO 3JIEMEHTOB U3 3TOI'O CIHUCKA MOJIIM
PAa3JIMYHBIX POJIEH cpaBa Ha SKpaHe. 3HAYKH 0003HAYAIOT JOMYCTUMEBIE YPOBHU U3MEPEHUS It KaXKI0TO TOJIs
poJiu.

Uto0bl BLIOpATH BCE MOJIS B CIUCKE, HAXKMUTE KHONKY Bee, 1 ke, 4ToObI BHIOPATH BCE MOJISI C 9TUM YPOBHEM
HM3MEpEHHSI, HAXKMUTE KHOIKY JIJISI OTJIEJILHOIO YPOBHS U3MEPEHUSI.

Heab. Beibepute oHO 1m0JIe B KauecTBE Ha3HAUYCHUS JUTS IIpeICKa3aHusI.
IIpeaukTopsl BeibepuTe 01HO MM HECKOJIBKO TIOJIeH B KaYeCTBE BXOAHBIX JJISI IPEICKA3aHUS.
Bec anaimza YUToObI HCTIOJIL30BATH HEKOTOPOE TOJIEe KaK BeC HAOJIIOIeHMIA, YKaXKUTe 3TO ToJIe 3/1ech. Beca

HaOJIIOIeHUH CITyKaT /I KOMIIEHCAIIMY Pa3JIMuuii B JUCIEPCHH Pa3HbIX YPOBHEH BBIXOAHOTO MOJISL.
JlonoHATe b HY 0 HHGOPMAIIMIO CMOTPHUTE B paszejie [‘Mcnop3oBanue moJeii 4acToTsl 1 Beca” Ha cTp. 33}

Onuuun noctpoeHus yana [lepeBo-AS

Ha Bxmagke HapaMeTpLI KOHCTPYKIMHU 3aJaF0OTC BCEC ONIIUU IJIA MOCTPOCHUS MOACIIN. MO)KHO, KOHCYHO, ITPOCTO
HaXaTb KHOIIKY Bl)ll'lO.]'lHl(lTb, YTOOBI IIOCTPOUTH MOJCJIb CO BCEMU ONIIUAMMU IO YMOJIYaAHUIO, HO CKOPEE BCETO BHI
3aX0TUTC HACTPOUTH KOHCTPYKIIUIO JIJIA CBOUX COOCTBEHHBIX HeJieit.

Bxkianka coaepKuT HECKOJIBKO Pa3JIMYHBIX IaHeJIeH, I/1e€ MOXHO 33JaTh HACTPOMKH, OTHOCSIIMECS KOHKPETHO K
Ballleii MOJIeJIN.

Y3en [lepeBo-AS - OCHOBbI
3anaiiTe OCHOBHBIE OIIIMU TIOCTPOEHUS I€PEBA PEIICHUHA.

Adroputm pocra aepea Beibepute nyxubiit Tun agropurma CHAID. UcyepnbiBarommiit CHAID - sTo
momudukanus Mmetoga CHAID, mpu koTopoit mpoepiBaeTcst OoJiee TIaTeIbHas padoTa Mo U3YICHHUIO BCEX
BO3MOXKHBIX PACIICIIICHUH [IJTs1 KaXXAO0TO MPEIUKTOPa, HO 3TO TpeOyeT GoJIblile BpeMEHH JIJIs BEIYUCIICHAH.

MakcnmajbHas 1iIyGHHa tepeBa 3aaiiTe MaKCUMaJIbHOE KOJIMYECTBO YPOBHEH 0] KOPHEBBLIM y3JIOM (TO €CTh
CKOJIbKO Pa3 PEKypCUBHO PACILIEILIAETCS BLIOOPKA); 3HAUCHHE [0 YMOTYAHHIO - 5. MaKkcuMasIbHOE YUCIIO YpOBHeit
(apyroe Ha3BaHue - y3.01) - 50000.

Pacnpeneenne no uaTepBagam Ecii BBI HCHOJIb3yeTe HENPEPHIBHBIC TaAHHBIC, BXOIHBIC 3HAUCHUS HAJO
pacipenesiMTh M0 HHTEpBaJlaM. ITO MOXHO CAEJIaTh B MPEAIIECTBYIOIEM Y3JIe, OJTHAKO y3eJ1 JepeBo-AS
aBTOMATHYECKH PACIpEAEIIIeT II0 HHTEPBAJIaM JII0ObIE HENPEPhIBHBIE BXOAHBIC 3HaUYeHMs. ECIIM BB HCIOJIB3yeTe
y3ei JdepeBo-AS 111 aBTOMATHYECKOTO pacupede/icHs JaHHBIX [0 HHTepBaaM, BeIoepruTe UHC/I0 HHTEPBAJIOB, 110
KOTOPBIM PACHPEACIIIOTCS BXOAHbBIC 3HAUYCHMS. [JaHHbIE pACIPEACIIIIOTCS 110 MHTEPBAJIaM C PABHOM 4aCTOTOM;
BO3MOJXHBIE BAPUAHTHI - 2, 4, 5, 10, 20, 25, 50 uym 100.

Y3en epeBo-AS - poct

Onuuu pocTa CiIykaT JJIsl TOUHOH HACTPOUKHU Mpoliecca MOCTPOEHUS JEPEBLEB.

Iopor unc/a 3anuceii 1J1s nepeK/JIIOYEeHHs ¢ P-3HaveHuii Ha pa3Mepbl dddexToB. 3a1aliTE YUCIO IPH KOTOPOM MOJEJIb
MIEPEKJTIFOYUTCS C UCIOJIb30BaHUs napaMeTpoB P-3navennii Ha [1apameTpnl pa3mepa 3¢geKTa npu OCTPOCHUN
nepeBa. 3HayeHue 1Mo ymordanuto - 1000000.

YpoBeHb 3HAYMMOCTH /151 paciuenviens 3agaiite ypoBeHb 3HAUNMOCTH (ay1bda) 17151 y3JI0B paciienyieHus. ITo
3HaYeHHE JOJDKHO HaxoauThes B auamaszone ot 0,01 7o 0,99. V MeHbIINX 3HAYEHHUH €CTh TEHACHIUS K CO3JaHUIO

JACPEBLEB C MECHBIIIUM KOJIMYECTBOM Y3JIOB.

YpoBeHb 3HAUAMOCTH [IJIs1 CJIAsiHAS 3a/1aliTe YPOBEHb 3HAYMMOCTH (aJb(a) TS CIUSHUS KaTeropuii. DTo 3HAUCHHE
JIOJDKHO HaxonuTthes B auana3one ot 0,01 1o 0,99. Ota Bo3amoxHocTh HenpoctynHa 11 McuepnsiBaromero CHAID.
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Hacrpoiika Bem4nH 3Ha4nMocTH 1o Metoay bondepponn Hactpoiite BemunHBI 3HAYNMOCTH TIPH IPOBEPKE
pa3JIMYHBIX COUETAHUN KaTeropuil npeaukropa. [Ipu KOppekTHPOBKE YPOBHEH yUUTHIBAECTCS YUCIJIO UCTILITAHUMA,
KOTOpOE HaXOAUTCs B IPSIMOM 3aBUCHMOCTH OT YHCJIa KATETOPU U THUIIA H3MepeHnit npeaukTopa. OOBIYHO 3TO
BBITOJTHO, IOTOMY YTO IOMOTAeT CAEPKUBATH YACTOTY JIOXKHO-TIOJIOKUTENIBHBIX Pe3yIbTaTOB. OTKIIIOUCHNE 3TOH
OINIUY MOBBIIIAET CIIOCOOHOCTb AaHAJIN3A OTHICKUBATDH MOJIMHHBIE PA3JIMYMsl, HO IEHO! MOBBIIIEHUS YaCTOThI
JIOXKHO-TIOJIOKUTENBHBIX Pe3yIbTAaTOB. BrIK/IFOUeHNE 3TON ONIMKM MOXKHO PEKOMEHI0BATH, B YaCTHOCTH, AJIs1 MAJIbIX
BBIOOPOK.

ITopor pa3mepa 3¢exTa (TOLKO HenpepbIBHBIE MOJIs1 HA3HAYEHHST) 3a1aliTe TOPOT pazMepa 3PPeKTa, UCIOTb3YeMBbIit
IIPH PACIIEIUICHUHN Y3JI0B U CIIMSHUM KaTeTOPUi 1T NCIIOJIH30BAHNS HEMIPEPHIBHBIX MOJIEH HA3HAUCHUS. JTO
3HaYeHHE JOJDKHO HaxoauThest B quamaszone ot 0,01 mo 0,99.

ITopor pa3mepa 3¢pexta (TOMLKO KaTeropnajbHbIe MOJIs HA3HAYEHNs ) 3a/1aiiTe Topor pa3mepa 3hdekTa,
UCIOJIb3YEMBIi TP PACILENJICHUH Y3JI0B U CIIUSHUU KATETOPUil 171l UCIOJIb30BAHUS KaTErOPUAJIbHBIX MOJIEH
Ha3HaYeHHs. DTO 3HAYCHUE JOJDKHO HaxXoauThes B auamazone ot 0,01 mo 0,99.

Paspemmth NoBTOpHOE pacilelieHne CJIMThIX KaTeropuii Ha y3ie Anroputm CHAID nmbiTaeTcst 0ObeUHATH
KaTeropuu, YTOOHI MMOJIyINTh IPOCTeiilee AepeBo, ONMCHIBaroIee MOAeb. Eci 9Ta onnus BEIOpana, oHa
pasperaeT CHOBa PacCIleIUIATh O0BEINHEHHBIE KATETOPHH, €CIIH 9TO MPUBOAUT K JIYUIIEMY PEILICHUIO.

Yponeﬂb SHAYMMOCTH JIl TPYINMPOBKH KOHECYHBLIX Yy3/10B 33,2[3,[7[TC YPOBE€HL 3HAYMMOCTH, KOTOprﬁ OIIPELIACT, KaK
q)OpMI/IpyI-OTCH TPYIIIbI KOHCYHBIX Y3JI0B UJIU KaK I/I)ICHTI/I(I)I/IL[I/IpyI-OTCﬂ HEOOBLIYHbIE KOHEUHEIS Y3JIBI.

XH-KBa}]paT AJIA KATEropuajabHbIX noJjieil Ha3HaAYeHHst ,H.]'Iﬂ KaTeropuaJibHbIX MoJieid Ha3HAYCHUSI MOXKHO 3a7aTh
METO/ BBIYHUCJICHUSA CTATUCTHYCCKOI'O IIOKAa3aTCJId XU-KBaApaT.

* TIlupcon DTOT MeTO obecnieunBaeT OoJiee OBICTPhIE BHIYUCIICHHS, HO JJI1 MaJIbIX BEIOOPOK €ro CiaeayeT
UCIHOJIb30BATh C OCTOPOXKHOCTBIO.

* Koadduunent nomxodus 31ot Meto 60stee ycToitunB, yeM MeTo1 [InpcoHa, HO BEIYUCIICHHS 3aHUMAIOT OO0JIbIIIe
BpeMEHH. DTO IPEANOYTUTEIILHBIA METO JI MaJIbIX BEIOOPOK. [{J1 HEMPEePHIBHBIX HOJIECH TOT METOM
UCIIOJIb3yeTCs BCera.

Y3sen lepeBo-AS - npaBuna 0CTaHOBKU

OTH ONIMHU YIPABIISIOT TeM, KaK CTPOHUTCSS 1epeBo. [IpaBuiia oCTAHOBKH ONpeAesIatoT, KOTJa OCTAHOBUTH
paclIerIHue KOHKPETHBIX BeTBell fepeBa. 3aaliTe MUHIMAJIbHBIE Pa3Mepbl BETBe 11 IPeOTBPAIeHUs
PpaclIIelIeHNi, CO3AA0IIX OYeHb MaJIeHbKUE NOArPYIIEL. MHHMMAJIbHOE YHC/I0 3anHceil B POIHTe/IbCKOil BeTBH
IIpeAO0TBpallaeT paculelIeHne, eCiIM KOJIMYECTBO 3amuceil Ha y3Jie 1JIsl paclieluieHus (pogureasckom) Oynet
MEHbIIIE, YeM 3aJaHHOE 3HayeHne. MHHIMAJIbHOE YUCJIO 3anHcell B 104epHeil BeTBH IPEI0TBPALLAET pacllelIeHHe,
€CJI KOJIMIECTBO 3aMKCeil B JIF0O0H BETBH MOCIIEC PACIICILUICHHS (JouepHeti) OKaXeTCs MEHBIIIE 38 TAaHHOTO 3HAYCHUSL.

* Hcnosnb3oBaTh NPOLHEHTHYIO 1010 3a/1aiiTe pa3Mepsl B popMe NPOLEHTHOM JT0JIM BCeX TaHHBIX OOYUeHHUSI.

* Hcnonb3oBaTh aCOIIOTHOE 3HAYeHNe 3a/1aiiTe pa3Mepbl Kak aOCOJIFOTHOE KOJIMYECTBO 3aIUCEH.

MunnMaibHOe H3MeHeHHe B 03KHAaeMbIX YacToTax sveek [1pu omeHke 4acToT B siueikax (Kax U1 HOMUHAJIbHON
MOJIEJIH, TaK ¥ JUJIsl MOJIEJIN HOPSIIKOBBIX HOMEPOB 3(h(HheKTOB CTPOK), UCHOJIL3YETCS MPOLEeIypa HTepanuit
(31CHIIOH), KOTOPBIE CXOSTCS K ONTUMAJILHOM OLIEHKE, UCIIOJIb3YEMON B KPUTEPUH XU-KBAIpaT IPH KOHKPETHOM
pacienseHny. DICHIIOH OLICHUBAET BEJIMYNHY U3MEHEHUH, HEOOXOAMMBIX /IS TPOJIOJDKEHIS NTepaLVii; ecin
BEJIMYMHA N3MEHEHUS U3 TOCJIeIHEH NTepalliy MEeHbIIIe 3aJaHHOTO 3HAYCHNU S, NTepally pekpamiatorcs. Ecim
BO3HHUKAIOT HPOOJIEMBI CO CXOAMMOCTBIO AJITOPUTMAa, MOXKETE YBEJIMINTh 3TO 3HAUYCHUE WJIN YBEJIMUUTH
MaKCHMaJIbHOE YHCJIO UTE€PAlnil 1O CXOAUMOCTH.

MakcumaJjibHOe YUCTI0 MTepauuﬁ JAJI CX0IMMOCTH 3a1:[aeT MAaKCUMaJIbHOC YUCJIO HTCpaHHﬁ, IIOCJIE KOTOPOT'O OHU
OpeKpamaroTCsd, 1aXe €CJIM CXOAUMOCTb HE JOCTUTHYTA.
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Y3en [lepeBo-AS - ctroumocTu

B HEKOTOPBIX KOHTEKCTaX ONpeeSICHHbIe BUABI OINOOK 0OXOIATCS IMOJIL30BATENIO JOpOke Apyrux. Hampumep,
MOXET 0Ka3aThCs 00Jiee JOPOTOCTOSIINM KJIaCCHPUINPOBATh NPETEHICHTA Ha KPEIUT C BLICOKAM YPOBHEM PHCKA,
KaK C HU3KAM YpPOBHEM pHUCKa (OJMH BUJI OIIMOKH), 4YeM KJIacCU(PUIIUPOBATDL NIPETEHICHTA HA KPEIUT C HU3KUM
YPOBHEM PHCKa PUCKOM KaK C BBICOKMMH YPOBHEM pHcKa (Apyroi Bux omuoku). CTOUMOCTH OMINOOYHON
K.]'IaCCI/I(bl/IKaLII/II/I MMO3BOJIAIOT 3a4aTh OTHOCUTCIIbHYIO BAXKHOCTH PA3JIMYHBIX BUAOB OLITIOOK mpeacKasaHus.

CTrouMocTH OMUAOOYHON KITacCU(BUKAIUY - 3TO IO CYIIECTBY Beca, IPUMEHseMbIe K KOHKPETHBIM UCXOIaM. DTH Beca
(aKkTOPU3YIOTCS B MOJIEJIb M MOTYT (PAKTHUYECKH U3MEHUTD Ipe/icka3anue (B Ka4yeCTBe crocoba 3aiuThl OT
JIOPOTOCTOSIIMX OIINAOOK).

Monenb, BKIIFOYAOIIas B ce0s1 CTOMMOCTH, HE MOXET 1aTh MEHBIIIE OIINOOK, YeM Ta, KOTopas He PaHXHAPYEeTCs U He
MOXET PaHXHUPOBATHCS XOTh CKOJIb-HUOY/Ib BBIIIE B €AMHALIAX OOIIIEi TOYHOCTH, HO, CKOPEee BCETro, OHA OyAeT
BBITIOJTHATBLCS JIyUIlle HA MTPAKTHKE, MOCKOJIbKY B HEl 3aJI05KEHO MPEAYCMOTPEHHOE CMEIIIEHNE B MOJIb3Y MEHee
JIOPOTOCTOSIIINX OIIUOOK.

Martpuua cTouMocTeit HOKa3bIBA€T CTOUMOCTD ISl KAXA0T0 BO3MOXKHOI'O COUETaHUsI MPeACKa3aHHOM! U
JIECTBUTEJIbHON KaTeropuil. [To yMoI4aHUIO IS BCEX CTOMMOCTEH OIIMOOYHOM Kiaccu(UKaIiy 3a1aeTCst
sHavenue 1,0. UToObI BBECTH MMOJIb30BATEILCKUE 3HAUCHUSI CTOMMOCTEH, BhIOepuTe MIcnoJb30BaTh CTOHMOCTH
OIMO04HOI KJaccH(UKAINMI U BBEIUTE B MATPHILy CTOUMOCTEH HY)KHbIC BAM 3HAYCHUS.

UToObI N3MEHUTH CTOMMOCTD OIINOOYHOH KiIaccu(UKAINH, BEIOEPUTE T4EHKY, COOTBETCTBYIOIIYIO HY)KHOMY
COYETaHMIO NPEICKa3aHHOTO U JeHCTBUTEIFHOTO 3HAYCHHH, YAAINTE CYIIECTBYIOIIEE COIEP)KaHUE STYCHKU 1 BBEIUTE
JUIS Hee JKeJlaeMylo CTOMMOCTh. CTOMMOCTH He SIBJISIFOTCS aBTOMATHYECKH CUMMeTpuiHbIMU. Hanpumep, ecim a1
CTOMMOCTH OIIMO0YHOM kiaccudukamuu 4 xak B 3anath 3Hauenne 2,0, y CTOMMOCTH OIMO0YHO# Kilaccudukanuu B
Kak 4 BCe paBHO OyJeT 3Ha4YeHHe o yMoJdaHuto 1,0, moka Bbl HE U3MEHHUTE TAKXKE U €T0 SIBHBIM 00pa3oM.

ToJIbKO 151 HOPSAKOBBIX MOJIEH HA3HAYEHU ST MOXHO BBIOpATh Y BeJIH4eHHe CTOMMOCTH 0 YMOJIHAHHIO J1Ist

NOPSI/IKOBBIX M0JIell HA3HAYEHHs] 1 33/1aTh 3HAYCHUSI [I0 YMOJYAHHIO B MATPUIIE CTOUMOCTH. J[oCTyIHbIE Onuu

OIMCAHBI B CJICTYFOILIEM CIIHCKE.

* He yBe;mumBath - [{J1 KaXX0T0 MPaBUIILHOTO MPEICKA3aHUS HCIOJIb3YETCs 3HAUCHHE 110 YyMOoJr1anuto 1,0.

* JIuneiinoe - CTOMMOCTH KaX/I0r0 HOCJISIOBATEILHOTO HEMPABUIIBHOTO IPEACKA3aHUS yBEJINUUBACTCS Ha 1.

* Ksaapatuunoe - CTOMMOCTb KaX/I0T0 MOCJIEA0BATEILHOIO HENPABUIILHOIO MIPEICKA3aAHUS - KBAAPAT JIMHEHHOTO
3HavYeHus. B JaHHOM cilydyae 3HAYeHUs MOTYT OBITh: 1, 4, 9 u Tak jgasee.

* Tloab3oBaTenbckoe - Eciin BBl BpYyYHYEO pelaKTHpPYyeTe KaKue-TM00 3HAYCHUS B TAOJIHIIE BPYYHYIO, OIS B
BBIITATAFOIIEM CIIFICKE aBTOMaTH4eckn MeHsieTcs Ha [lob3oBaTteabckoe. Eciti BBl MeHsIETE ONIUIO B
BBIIA/TAFOIIEM CIIFICKE Ha JIFOOYIO OPYTYIO, OTPpeJaKTHPOBAHHBIC 3HAUCHIS 3AMCHSIOTCS Ha 3HAUCHHUS TS
BEIOpaHHOI ONIKN.

Onuuu moaenu yana lepeBo-AS
Ha BKJIa K€ OHI.II/II/I MOACJIM MOXHO BI:.I6paTb, 3aJaBaThb JIM UM OJI1 MOACJIA, UJIM CTCHEPUPOBATh UM
aBTOMAaTHYCCKHA. M OXHO BLI6paTb BBIYUCJICHUEC JOBCPUTCIIbHBIX 3HAYCHUHN U IIO6aBJICHI/Ie I/I,I[CHTI/I(bI/II/IpyIOH_[CFO ID

IIPH CKOPHUHTE MO/IEJIH.

Nms moaem MOXHO CreHepHIpPOBATh UM MOJIEIM aBTOMATHYECKH HA OCHOBE MOJIs Ha3HaueHus uitu noJtst ID (smbo
TUINA MOJEJIH B CJIy4ae, €CId HUKAKOe U3 9THUX HOJIel He 3ajaH0) JIMOO0 3aJaTh I0JIb30BATEIbCKOE UMSI.

Paccunratp JAOBCPUTEC/IbHBIC 3HAYCHUSA Bximrounte 3TOT MEPCKIIrOYaTCIIb, YTOOBI HO6aBI/ITL IOJIE JOBCPUTECIIbHBIX
3HAYCHMI IIpyA CKOPUHI'C MOOCIIN.

Nnentudmxarop npaBuiaa YtoObl 106aBUTH IPH CKOPUHTE MOJEIH 1oJIe, cofepxaiiee ID koHeuyHOTO Y3114,
KOTOPOMY Ha3HAa4YeHa 3aIHCh, BKJIFOUATE 3TOT MEePeKIIFoYaTeb.
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Cnenok moaenu aepesa-AS

BbiBoA cnenka mogenu aepesa-AS
ITocne coznanns moaem [epeBa-AS B mporpamMme IpocMOTpa BBIBOJIA IOCTYITHA CJIeIyIoast HHPpOopMaImsl.

WHdpopmaumoHHas Tabnuua mogenu

Tabsmia Mudopmaius o MoIeu COIEPKUT KITFOUeBYIO HH(popMaImio o Mojen. JlaHHast TabmMna CoNepxKUT
HEKOTOPBIE NapaMETPbI BBICOKOTO YPOBHS AJI1 MOAEJIM, TAKUE KaK:

* Tun ucnons3yemoro anroputma - CHAID nimm ncuepnsiarormii CHAID.
* HMms BrIOpaHHOTrO MOJIS Ha3HAYeHUS B y3i1e Tun wim y3Jiie JlepeBo-AS Britaaku ITors.
* NwmeHna noseit, BHIOPAHHBIX KaK MpeAUKTOPHI B y3s1e Tun unu y3se JlepeBo-AS Bknagku [Toms.

* Upcno 3anuceil B JaHABIX. Ecin BB CTPOUTE MOAEJIb C Ya4CTOTHBIM BECOM, 3TO 3HAYCHHUC - B3BBCIICHHOC YHCIIO
JOMyCTUMBIX 3H8,‘«ICHPII>1, MIPEACTABIIAOMICS 3aIIUCH, HA KOTOPBIX OCHOBAHO JCPEBO.

* UYwncno koneunwvix Y3406 B CTCHEPUPOBAHHOM JICPEBE.

* Uuciio ypoBHeil B iepese, TO eCTh IJIyOMHA JepeBa.
BarKHOCTb NpeanKTopa

Huarpamma BaskHOCTh MpeAUKTOPa MOKa3bIBAeT BAKHOCTH 10 MEPBBIX BXOIHBIX 1OJIEH (IIPEIUKTOPOB) B MO/JICIIH B
BHJIE CTOJIOYATOTO TpaduKa.

Eciu Ha cxeme 6outbiiie 10 moJieil, MOXXHO H3MEHUTH BBIOOP MPEIUKTOPOB, BKIFOYAEMBIX B CXeMY, IIPU TOMOIIH
HOJI3yHKA Mo cxeMoi. OTMeTKM MHIUKATOpa Ha MOJI3YHKEe UMEIOT (PUKCHPOBAHHYIO IIUPHUHY, U KaXasi OTMEeTKa Ha
MoJI3yHKe cooTBeTCTBYET 10 mosrsiM. Bel MoxeTe nepeBUHYTh OTMETKM HHAUKATOPA MO MOJI3YHKY, YTOOB! BHIBECTU
cienyromuye Wiy npeasiaymuye 10 noseif B nopsiike BaXHOCTU NPEAUKTOPOB.

MOXHO HIETTKHYTh IO CXEME IBaXK[IbI, YTOOBI OTKPHITh OTACIILHOE TUAJIOTOBOE OKHO, B KOTOPOM MOXHO
pemaxTupoBaTh HapaMeTprl rpaduka. Hampumep, BBl MOXeTe H3MEHUTD TaKHe JIEMEHTHI, Kak pa3Mep rpaduka,
pa3Mep H [BET UCIOJIb3yeMbIX mpudToB. Koraa B 3aKprIBaeTe 3TO OTACIBHOE OKHO PeAaKTHPOBAHUS, 3TH
M3MEHEHHS IPUMEHSFOTCS K CXeMe, KOTOpasi BRIBOJIUTCS Ha BKJIagke BeiBos.

Ta6bnuua MNepBble NpaBuna peLleHuit

ITo ymoyaHuIO B 3TOI MHTEPAKTUBHOM TAaOJIMIE BBIBOASITCS CTATUCTHYECKHE TOKA3ATEU MPABUJT AJIS TSITH MEPBBIX
KOHEYHBIX y3JIOB B BBIBOJIE HA OCHOBE MPOIICHTA YKCJIa 3aMUCeid, HAXOISIINX B 3TOM KOHEYHBIM Y3JI€, OT O0IIero
YHCJIa 3aIKcei.

MOXHO HIENIKHYTH [0 TabJMIEe IBAXIBI, YTOOBI OTKPBITH OTIEIHHOE IUAIOTOBOE OKHO, B KOTOPOM MOKHO
peraxTupoBaTh MHPOPMAIINIO IPABUJIA, IIOKa3aHHOTO B Tabimie. BerBoanmas napopManyst u JOCTYIHBIE ONIAN B
9TOM JMAJIOTOBOM OKHE 3aBHUCST OT TUMA JAHHBIX HA3HAUYEHUS - KATErOPUAJILHOTO UJIM HEMTPEPHIBHOTO.

B 3T0ii TabHIIe 1T TpaBUiIa BHIBOIUTCS CIICIYEOIIAst MH)OPMAIIHUS:
* ID mpaBuna
* [TompoOHOCTH HOCTPOCHUS ¥ MIPUMEHEHHSI 3TOTO IIPABIIIA

* Uucno 3anuceit 11 Kaxxaoro npasuia. Eciiu Bbl cTpouTe MO/IENIb C YACTOTHBIM BECOM, 3TO 3HAYEHUE -
B3BEIIEHHOE YUCJIO IOMYCTUMBIX 3HAYCHUH, TPEACTABJISIONIEE 3aMUCH, HA KOTOPBIX OCHOBAHO JIEPEBO.

* IlponeHT 3ammceit AT KaXXIO0TO IMPaBHIIA

B nomnoJiHeHme kK 3TOMY, 1151 HEIPEPHIBHBIX MOJIel HA3HAYCHUS B TAOJIMIIE BHIBOJIUTCS JTOMOJHUTENIbHBIN CTOJIOCI CO
CpeannM 3HaYEHUEM JIJTS KaX]IOT0 MpaBuUiIa.

Brl MoXeTe H3MEHUTh MaKeT TaGJ’II/IHLI IIpaBUJI IPpHU IOMOIIHU CIIEAYIOIINUX OnIuit CouepmnMoe Taﬁ.ﬂl/ll]])l:
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* Ilepsble npaBuia pewuennii [lepBrble IATh IpaBUII pellleHUi, OTCOPTHPOBAHHBIE 110 IPOLEHTY YUCIa 3alucei B
KOHEYHBIX y3J1aX OT OOIIIEro 4ncia 3ammcei.

* Bce npaBuia D1a TabuIa COACPKUT BCE KOHEUHBIE Y3JIbI, HOPOXKIACHHBIE MOJIEIIbIO, HO HA CTPAHUIIE BHIBOIUTCS
ToJbKO 110 20 npasuJt. [Ipu BEIOGOpE 3TOr0 MakeTa MOXHO UCKATh MPABIIIO MTPH IIOMOIIH JIOTOJTHATEIBHBIX
onmwmii Haiiti npaBuio no ID n Crpannua.

Kpowme Toro, 11 kaTeropuajibHOM NepeMeHHON Ha3HAYEHHSI MOKHO U3MEHUTh MaKeT TaOJIUITb! IPaBIJI IpU
nomonm onuuu Ilepsbie npaBuia no kateropusm. IlepBoie N9Th NpaBUl PeIIEHNH COPTUPYIOTCS 110 NPOLEHTY YUCIA
3amuceil B KOHEYHBIX y3J1aX OT OOIIero 4uciia 3amuceif 15 BeiOpanHoi Bamu KaTteropun Ha3navennst.

Ecnu BBI m3MEHHTE MaKeT TaOJAIBI IPABIII, MOXHO CKOMMUPOBATH N3MECHEHHYIO TAOJINITY TPaBUI OOPAaTHO B
IporpaMmy IPOCMOTpa BbIBO/IA, HaXXaB KHONMKY CKOMAPOBATH B IPOrPaMMY IIPOCMOTpPA B BEPXHEM JICBOM YTJITy
JINAJIOTOBOTO OKHA.

MapameTpbl cnenka moaenu aepesa-AS
Ha Bxnanxe [Tapamerpsl cienka Moneiu [lepeBo-AS Bbl 3a1aeTe ONIUK JOCTOBEPHOCTH U reHepupoBanus SQL npu
CKOPHMHI€ MOJe M. DTa BKJIaJKa AOCTYIMHA TOJBKO Hocse JoOABJIEHUS CJIENKA MOJEIH B HOTOK.

PaccuntaTh 10BepuTe/IbHbIE NOKa3aTe/m [11s BKITIOUYEHHSI JJOBEPUTEIIbHBIX TOKAa3aTes el B Onepalu CKOPHHTa
BKJIFOUMTE 3TOT MepekroyaTelib. [Ipu ckoprHre Mo/iesieil B 6a3e MaHHBIX UCKJIFOUSHUE JOBEPUTEIIbHBIX TOKA3aTes e
0O3HAYaeT, YTO BbI MOXeTe TeHepupoBaTh OoJtee apdexkTuBHbI SQL. 1 MepeBbeB perpeccuul T0BepuTEIbHbBIE
[OKA3aTeJIM HE HA3HAYAFOTCSI.

Nnentudmxarop npapuia UtoObl 106aBUTH [0JIE B BBIBOJIE JaHHBIX CKOPHUHTa, o0o3Havaromiee ID 1151 koHeUHOTO
y3J1a, KOTOPOMY Ha3Ha4eHa Kax/asl 3alUCh, BKJIFOUUTE 3TOT NEPEKIFOYATEb.

T'enepupoBats SQL a5t 3T0i Moesm Koraa ucnosib3yroTCsl TaHHbIE, XpaHsaluecs B 0a3e JaHHBIX, Koa SQL MoXxHO
nepenaBaTh OOpaTHO B 0a3y JAHHBIX JIJISI BBIMOJHEHHS, YTO OOECIIeYMBAET BBICOKYIO MPOU3BOAUTEILHOCT MHOTHX
OIepanuu.

BriGepute ogHy U3 CIeIYIOMNX OMITUM I yKa3aHus, Kak TeHepupyetcs SQL:

* Ilo ymoryanuio: BoIno/iHATH OLEHKY NPU NOMOLIHM aJaNTepa CKOPHHIa cepBepa, ecJii OH YCTAHOBJIEH; B NPOTHBHOM
ciay4ae - B npouecce. [1pu coennueHnu ¢ 6a30ii JaHHBIX C YCTAHOBJICHHBIM aIaTEPOM CKOpUHTra reHepupyeT SQL
TP TIOMOIIM 3TOTO aJanTepa M CBI3aHHBIX MMOJIb30oBaTeIbcknx GyHknuii (user-defined defined functions - UDF) u
OIICHMBAET Ballly MOJeJb B 60a3e maHHbIX. Korna agantep CKOpUHra HeIOCTYIIEH, 3Ta OMIHSI BBINOJIHSET BHIOOPKY
BaIlluX JaHHBIX U3 0a3bl JaHHBIX Ha3a1 U uxX ckopuHr B SPSS Modeler.

* Cxopunr BHe 0a3bl JauHbIX Eciii BEIOpaHa 9Ta OIMIIKS, BHIIOJIHIETCS BRIOOPKA BAIIKX JAHHBIX U3 0a3bl JAHHBIX
Ha3ana u ux ckopur B SPSS Modeler.

Y3en cnyyaiHbix AepeBbeB

V3e cayualiHbIX IepeBbEB MOXKHO HCIIOJIb30BATh C JAHHBIMU B paclpe/iesIeHHOM cpenie. B aToM y3i1e cTpouTces
MOJ€eJIb aHCAMOJIsl, COCTOSIIIAs U3 HECOKIIbKUX E€PEBbEB PEILICHUMA.

V3eJ1 cityyaifHbIX JepEBbEB - ITO OCHOBAHHBIN HA APEBOOOPA3HON CTPYKTYpe METO/I Kilaccuukanuu u
IIpe/ICKa3aHms, KOTOPBIN CTPOUTCS IO METOI0JIOTHH JiepeBa Kiaccudukanuu u perpeccun. Kak u B cirydyae nepesa
C&R, B 3TOM MeTO/Ie IpeICKa3aHus UCIOJIb3yETCsl PEKyPCUBHOE Pa3zesieHNe ISl PACIICIUIEHUS O0YYarOIIIX
3ammceil Ha CETMEHTHI C MOXOKMMHE 3HaY€HUSIMH BBIXOJHOTO HOJIS. Y3€eJI HaunHaeT paboTy C MPOBEPKHU TOCTYITHBIX
€My BXOJHBIX [OJIEH, YTOOBI HAWTH HAMJIy4IlIee PacIICIUICHNE, I3MEPSIEMOE yMEHBIIICHNEM HHAEKCA
HEOJHOPOIHOCTH IIOCJIE pacIIelyIeHns. Pacienienne onpenessieT ABe MOATPYIIIbI, KaXkaast U3 KOTOPBIX 3aTEM
JIeJIUTCSI Ha CIIeyIOIIHe JIBE MOATPYIbI U TaK Jajiee, HOKa He cpaboTaeT OJUH U3 KPUTEPUEB OCTAaHOBKHU. Bee
paciierieHns: OuHapHBI (TOJIBKO Ha JBE HOATPYIIIEI).

ITo cpaBHenuto ¢ nepeBom C&R B ciryqaliHbIX IepeBbsX J0OABIISIIOTCS 1BE BO3MOXHOCTHU:
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* IlepBast BO3SMOXHOCTB - 3TO OIITUHI, TPA KOTOPOM PEIUIMKH 0Oy4YaroIIero Habopa JaHHBIX CO3JAF0TCS IyTeM
BBIOOpA C BO3BPAIIICHUEM M3 MCXOTHOTO Habopa JaHHBIX. DTO AEHCTBHE CO3AaeT OyTCTpen-BrIOOPKHU, KOTOPHIE
PAaBHEI 110 pa3Mepy UCXOTHOMY HAOOPY JTaHHBIX, HOCTIE Yero IS KaXKI0H peIIuKu CTPOUTCS KOMIIOHEHTHAA
Mozgenb. BMecTe Takue KOMIIOHEHTHbIE MOJIe M 00pa3yroT MOJEJIb aHCAaMOJIS.

M BTOpaH BO3MOXHOCTBb COCTOUT B TOM, UYTO IIPH KAXKXKAOM PpACHICTIJIICHUU JICPEBA B IOKA3aTEJIE HCOTHOPOAHOCTHU
YYUTBIBACTCS JIUIIb BBI60pKa BXOJIHBIX MOJICH.

TpeGoBanns. /{511 0O6yueHns MOJIENN CIIy4aitHBIX AEPEBHEB HY>KHO OJHO MJIM HECKOJILKO BXogHbix TMOJIEH U OJTHO
nose Ha3znauenus. BXxogHble MOJIs U MOJIe HA3HAYEHUS MOTYT OBbITh KOJIMYECTBEHHBIMU (YMCIIOBON AMANA30H) MU
KaTeropuaJbHbIMH. [10J1s, 11 KOTOPBIX 3aanbl 3HaYeHust Ooa i Her, ATHOPUPYIOTCS. Y UCNOJIb3yEeMBbIX B
MOJIEJIN HOJIEH TOJDKHBI ObITH MOJIHOCTHIO KOHKPETU3NPOBAHBI THUIIBL, M Y JIFOOBIX MOPSIIKOBBIX MOJIEH
(ymopsimoueHHBII HAOOP), UCHOJIL3YEMbIX B MOJIEJIH, JOJDKHA ObITh YMCIIOBAs CHCTEMA XPAHEHUS (HE CTPOKOBAS).
ITpu HEOOXOAMMOCTH AJIA MX TPe0Opa30BAHMUS MOXKET HCHOJIb30BATHCA y3€JI HOBTOPHOH KJIacCH(HUKAIINL.

JocTouncTBa. Mozenu cirydaifHbIX I€peBbEB - CUIIbHBIE, KOT/Ia BB paboTaeTe ¢ 00JIBIIMME HAOOpaMU TAHHBIX U
60bIIMM 4HCcIIOM noJIel. birarogapst O3rTHHTY U BBIOOpPKE MOJIEH TaKue MOJISIM MEHbIIIee TOABEPKEHBI
nepeoOyUYeHnIo, TaK YTO Pe3yJIbTaThl, HOJIyYeHHbIE IPH TECTUPOBAHMY, C OOJIbIIIEH BEPOSITHOCTBIO Oy Ay T
BOCIPOM3BEACHBI IPU UCTIOIb30BAHNU HOBBIX JAHHBIX.

Onuuun nonewn yana cny4vanHbiX AepeBbEB

Ha Bxnanke [Toss ykassiBaetcs, OyayT JIM HCIIOJIb30BATHCS 3HAUYCHUSI POJIel MOJIeH, y)xe onpe/iesIeHHbIe Ha
PACIOJIOXKEHHBIX BBIIIIE Y3JIaX, NN Ha3HAYCHUE MoJieil OyIeT BBIIOJIHEHO BPYUHYIO.

Hcnoan3oBaTh npeaonpeaeJICHHbIC POJIn Orta oy UCIOJIb3YET 3HAYCHUS pOJ'ICﬁ (Ha3Ha‘{CHI/Iﬂ, OPpEeAUKTOPLI U TAK
L[anee) C pacCIoOJIOKECHHOI'O BBIIIC y3JIa Tun (I/IJ'II/I C BKJIaJJKHN Tunsr JICXKAIIETr O BBIIIC y3JIa I/ICTO"IHI/IKB.).

Hcnoab30BaTh N01b30BaTEIbCKHE HA3HAYEHHS NoJ1el. BeiOepuTe 3Ty ommmro, 4ToOBI BpYYHYIO Ha3HAYATh OOBEKTHI
HA3HAYCHUS, IPEIUKTOPHI U APYTUE POJIH.

Tloas. I/ICHOJ’IB?,yﬁTC KHOIIKM CO CTPCJIKaAMU IJI1 HA3HAYCHHU A BPYUYHYIO 3JIEMCHTOB U3 3TOTO CIIMCKA IMOJIAM
Pa3JIMIHBIX pOJ'IefI CIIpaBa Ha SKpaHe. 3Hayky 0003HAYAIOT JOIYCTUMBIC YPOBHU U3MCPCHUSA IJI KaXX10T O MOJIA

poJm.

YTo06bI BbI6paTb BCC ITOJIA B CIMCKE, HAXKMUTC KHOIIKY Bce, HJIA XK€, YTOOBI BbI6paTL BCC IIOJIA C 9TUM YPOBHEM
HU3MCPCHUSA, HAXXMUTE KHOIIKY AJI OTACJIBHOI'O YPOBHS U3MEPCHUA.

Iesb. Beibepute oaHO moJIe B Ka4eCTBE HA3HAYCHUS [JIS IPEACKA3aHUS.
IIpeaukTopsl BoibepuTe 01HO MITM HECKOJIBKO TOJIeH B Ka4eCTBE BXOAHBIX JJISI TPEICKa3aHUs.
Bec anamza UToObI HCIIOJIB30BAaTh HEKOTOPOE N10JIE KaK BeCc HAOJII0ACHNH, yKaskUTe 3TO MoJle 34ech. Beca

HaOJIFOAeHUI CITyKaT JJ11 KOMIIEHCALUY PA3JIMYMid B TUCIEPCUH PA3HbIX YPOBHEH BBIXOAHOI'O HOJIS.
JIOnOTHUTEIbHYIO HHPOPMALIAIO CMOTPHUTE B pas3jeiie |“I/Icn0nb3OBaHHe 0JIeH 4acTOTHI U Beca’ HA CTP. 33l

Onuuu nocTpoeHus ysna cnyyanHblX AepeBbeB

Ha Bxianxe ITapaMeTpsl KOHCTPYKIMM 3a1at0TCS BCE OILMHU JJIs1 HOCTPOEHUSI MOieS M. MOXHO, KOHEUHO, IPOCTO
HaXaTh KHONKY BbINOJHUTH, YTOOBI TOCTPOUTH MOJIEJIb CO BCEMH ONUHUSMHE 10 YMOJYaHHUIO, HO CKOpPEe BCETO BB
3aXOTUTE HACTPOUTH KOHCTPYKIMIO I CBOMX COOCTBEHHBIX IIEJICH.

Bkranka coiepKUT HECKOJIBKO pa3JIMYHBIX aHEJIEH, I/1e MOXHO 3aJaTh HACTPOUKH, OTHOCSIIUECS KOHKPETHO K
Balllel MOOEIIN.

Y3en CnyuyanHble gepeBba - OCHOBbI
3anaiiTe OCHOBHBIE OIIIMU IIOCTPOCHUS I€PEBa PEIICHUHA.
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KoumuectBo MojeJieii 111 HocTpoennst 3aaeT MaKCUMAJIbHOE YHUCIIO MOJIEIeH, KOTOPBIE MOXKET IIOCTPOUTH TAHHbII
y3elL.

Pa3mep Boioopku [To ymordanuio pazmep OyTCTpen-BEIOOPKH PaBeH pa3Mepy MepBOHAYATBHBIX 00YYAFOIINX
naHHbIX. [Ipu pabote ¢ GobIMMy 6a3aMu JaHHBIX MOXKHO TOBBICUTH IPOU3BOAUTEIILHOCTh, YMEHBIIIUB pa3Mep
BBIOOPKH.

Oo6paboTaTh HecOaIaHCHPOBaHHbIE TaHHbIe Ecii mojie Ha3HaYeHUsT MOAeH - ¢Jar (HampuMep, KyIuT - He KYIIUT), 1
OTHOIIICHHE JXeJIATeIBHOTO Pe3yJIbTaTa K HeXeJIaTeJIbHOMY BeChbMa MaJio, JaHHbBIE He cOaJJaHCHPOBAHBL, a
BBITIOJIHSIEMAS MOJIEJIbIO OYTCTPEn-BEIOOPKA MOXET HOBJIMSTH HA TOYHOCTh MOJIeJ . UTOOBI MOBBICUTH TOYHOCTB,
BKJIFOYUTE 3TOT MEPEKIIFOYATEIIb; TOTIa OyIeT 3aXBATHIBATHCS OOJIbIIIE KEJIATeJIbHBIX PE3yIbTATOB, U OyAeT
creHepupoBaHa 0oJiee Ka4eCTBEHHASI MOJIEJIb.

Hcnonb3oBaTh B3BellleHHbIe BLIOOPKH NPU BbIOOpe nepeMeHHbIX [10 yMoMaHUIO EpeMEeHHbIE 1J1S1 KAX 0T O
KOHEYHOT'O y3JIa BEIOUPAFOTCS CIIYYAHHO C PABHOM BEPOSITHOCTBEO. UTOOBI YIIyUIIUTh OTOOP MEPEMEHHBIX,
MIPUMEHUB Beca, BKIIFOUUTE 3TOT IEPEKIIF0UATETb.

MakcumasbHoe YHCI0 Y3J10B 3a/1aiiTe MaKCHMAaJIbHO JOITyCTHMOE YHCIIO KOHEYHBIX Y3JI0B B OT/IEJIHHBIX JCPEBbSIX.
Ecnm npu crienyroreM paciienieHul 3TO YICIIO MOXET OBITh MPEBLIIIEHO, POCT AepeBa MpeKpaInaeTcs 10 3TOTO
pacIIenyeHusl.

MakcnmadibHas 1JIyouHa iepeBa 3a1aiiTe MaKCUMAJIbHOE KOJIMYECTBO YPOBHEH KOHEUHbIX 13108 TIOJl KOPHEBBIM
y3JI0M (TO €CTh CKOJIbKO pa3 OyaeT PeKypCHBHO paCILelIeHa BBIOOPKA).

MuHIMAaJIbHBI pa3Mep JA0uepHero y3Jja 3agaliTe MUHIMAIILHO HE0OXOIMMOE YHCIIO 3aIHCel B JOYSPHEM Y3JIe TTOCIIe
PpacIIeIUIeHIs] pOOUTENIbCKOTO y3ia. Ecim qouepHuit y3es comepskalt Obl IpH paciielIeHI MEeHbIIEe BBEICHHOTO
3HAYCHHUSI, POIUTEIILCKIIA y3€JI He PAaCILEIIIeTCS.

3agaTh 4nc/I0 NpeIMKTOPOB, HCMOJIb3YeMbIX NPH paciiensienn Eciim Bbl CTpouTe MOJIe/ M pacllenieHus, 3a1aiTe
MHUHIMAJILHO HEOOXOAMMOE YUCIIO MPEAUKTOPOB MPU KAXJIOM PACIIEIJICHUU. DTUM IPeIOTBPAIIAETCS
paclienieHre Ha CIIMIIKOM MEJIKUE NOArPYIIIEI.

HpnMeqalme: Yucio OPpECAUKTOPOB AJId pACHICIIJICHUA HE MOXCET IIPEBLIIIATH O6HIC€ YHCJIO NPECAUKTOPOB B JaHHBIX.

IIpexpaTuTh NocTpoeHne, KOraa 60JIblle He YIAaeTcsl HOBBICHTH TOYHOCTh UTOOBI COKPATHTH BPEMS, KOTOPOE
3aHIMAaeT IOCTPOEHNE MO/IeJIel, BRIOEPUTE ATy ONIUIO, KOTOPAs OCTAHABJIMBACT IIPOLIECC IIOCTPOSHUS MOIEIIH,
KOT/1a HE YIaeTCs MOBBICUTh TOYHOCTDb PE3yJIbTATOB.

Y3en Cnyqaﬁu-lble AepeBbA - CTOMMOCTH

B HEKOTOPBIX KOHTEKCTAX ONpeAesIeHHbIe BUIbI OLINOOK 00XOIATCS MOJIb30BATENI0 JOpOoXe Apyrux. Hampumep,
MOJXET 0Ka3aThCs 00JIee JTOPOTOCTOSIINM KJIaCCH(PUINPOBATh IPETEHICHTA Ha KPEIUT C BLICOKAM YPOBHEM PHCKA,
KaK ¢ HU3KUM ypOBHEM pHCKa (OJIMH BH]I OIIUOKH), YeM KIIACCU(UIUPOBATH MIPETEHACHTA HA KPEIUT C HU3KAM
YPOBHEM PHCKa PUCKOM KaK C BBICOKMMU YPOBHEM prcKa (Apyroi Bux ommokn). CTOMMOCTH OIUOOYHON
KJIACCH()MKAIINH MTO3BOJIAIOT 3a1aTh OTHOCHTEIBHYIO BAXXHOCTD PA3JIMYHBIX BUIOB OIMOOK MpeICKa3aHusI.

CroumocTy OmuOOYHON KIIaCCU(HUKAIIH - 3TO IIO CYIIECTBY Beca, IpUMEHseMble K KOHKPETHBIM HCXOaM. DTH Beca
(bakTOpH3yIOTCSl B MOJIEJIb 1 MOTYT (paKTHUYECKH M3MEHHTD IIpe/ickazanue (B Ka4ecTBe crocoda 3aiuThl OT
JOPOTOCTOSIINX OIINOOK).

MOHCJ’IB, BKJIrO4Yaroniasi B cebst CTOUMOCTH, HE MOXET JaThb MCHbIIC OIHI/I6OK, YEM Ta, KOTOpPasa HE PAHXUPYCTCS U HE
MOXCT PaHXUPOBATHCA XOThb CKOJ'IB-HI/I6y,ZlL BbBIIIC B €AMHUIIAX O6H_IGI71 TOYHOCTH, HO, CKOPEC BCETO, OHA 6y,£[6T
BBIIIOJIHATBHCA JIYUIIC HA MPAKTUKE, IIOCKOJIBKY B HEHl 3aJI05KEHO npeaAyCMOTPCHHOC CMCIICHUEC B IIOJIb3Y MCHEC
JOPOroCcTroAmux OIIINOOK.

ManI/IHa CTOMMOCTEN IOKA3bIBAET CTOUMOCTD JJIA KaXA0T'0O BO3MOXKXHOI'O COYCTaHUA HpCZ[CKaSaHHOﬁ u
JIeWCTBUTEIILHOM KaTeropuii. [1o ymMoJrdaHurio U1 BceX CTOMMOCTel OIMO0YHON Ki1accu(uKauy 3a1aeTcs
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3Havyenue 1,0. UToObl BBECTH MOJIH30BATEILCKUE 3HAYCHHSI CTOUMOCTEM, BbiOepuTe Mcnoib30BaTh CTOMMOCTH
OUINO0YHOI KJIACCH(HKAINN 1 BBEAUTE B MATPHILY CTOMMOCTEN HY)XHBIC BAM 3HAYCHHUS.

UT0OBI U3MEHUTH CTOMMOCTbD OITMOOYHOI Ki1accu(pUKAIINU, BBIOCPUTE SUCHKY, COOTBETCTBYIOIIYEO HY)KHOMY
COYETAHUIO IPEJICKa3aHHOTO U JIEHCTBUTEILHOTO 3HAYCHUH, YIAJIUTE CYIIECTBYIOIIIEE COIEPKAHUE STYEHKHN U BBEIUTE
JUJISL Hee JKeJlaeMyro CTOMMOCTh. CTOMMOCTH He SIBJISIFOTCS aBTOMAaTUYECKH CUMMETpUYHBIMU. Hanpumep, ecim st
CTOMMOCTH OIIMOO0YHOM KJtaccudukanuu A kak B 3a1aTh 3Ha4eHue 2,0, y CTOMMOCTH OITMOOYHOM Kiaccupukaryu B
Kak A Bce paBHO OyJIeT 3HaUeHUE Mo yModaHuro 1,0, moka BbI He U3BMEHUTE TAKXKE M €ro IBHBIM 00pa3oM.

Tombko mis MOPAIKOBBIX MoJieii Ha3HAYEHU ST MOXKHO BLI6paTb YBe/in4yeHue CTOMMOCTH 1O YMOJIYAHHIO AJIA
NOPAAKOBbIX noJieil Ha3HaveHus 1 3a1aTh 3HAYCHUA IO YMOJIYAHUIO B MAaTPUIIC CTOUMOCTH. I[OCTyHHI)IC (628808707
OIIMCAHBI B CJICAYIOIIEM CIUCKE.

* He yBesmumBathb - J[J151 KaXX0TO HEMPABUILHOTO MPEICKa3aHMS UCIOJIb3YETCs 3HaAUeHe o yMoJrdaHuto 1,0.

e Jluneiinoe - CTOMMOCTB KaXJ0T0 MOCJIEI0BATEIbHOTO HENTPABUJILHOTO MpEICKa3aHus yBeJIMunBaeTcs Ha 1.

* Ksagpatnunoe - CTOUMOCTH KaXXJIOTO MOCJIEI0BATEILHOTO HEMPABUILHOTO MPEICKa3aHMs - KBaApaT JIMHEHHOTO
3HavYeHus. B jaHHOM cilydyae 3HAUeHUs MOTYT OBITh: 1, 4, 9 u Tak gasee.

* Tloan3oBaTesbckoe - Ecom BBl BpyUHYIO peJakTHpPyeTe Kakue-JIM00 3HAYCHNS B TAOJIMIE BPYYHYIO, ONIUS B
BBINAJAIOIEM CIIUCKE aBTOMaTHYecKn MeHsieTcs: Ha Ilosb3oBaTenbekoe. Ecim BbI MEHsIETE ONIUIO B
BBINA/IAIOIIEM CIHICKE Ha JIFOOYIO IPYTYIO, OTPeAaKTHPOBAHHBIC 3HAUCHHS 3AMEHSIOTCS Ha 3HAUYCHUS JJIS1
BBIOPAHHOI ONINY.

Y3en CnyuyanHble AepeBbA - OMOSIHUTENIbHO
3a,£[aﬁTe JOINOJIHUTECIIbHBIC OIINUU MOCTPOCHUS ACPEBA peLHeHI/Iﬁ.

MaxkcumabHbIi POIEHT NPONYIEHHBIX 3HAYeHHil. 3a/1a1iTe MAaKCUMAJIbHO JIOMYCTUMbIA MPOLEHT MPOMYIIEHHBIX
3HAYEHUI B JIFOOOM BXOAHOM I10J1€. [TpH MPeBHIIIEHN STOTO YHUCIIA BXOAHOE I10JI€ UCKIIFOUAETCS U3 IIOCTPOEHUS
MO/IEJIH.

Hcka0unTh noJis ¢ 00JIbIIHHCTBOM 10 O)IHOﬁ KaTeropuu CBbIe. SaHaﬁTe MaKCUMaJIbHO ,Z[OHyCTI/IMbIﬁ MPOUCHT
3annce171, KOTOPBIC MOT'YT IPUHAIJIEKATD OJHOU e IUHCTBEHHOM KaTeropuu B HCKOTOPOM IIOJIE. Ecmu xaxoe-nmbo
3HAYCHHUC KaTCrOpuHU NpeACTABIIACT 6OJ'II>IHy}O IIPOOCHTHYIO OOJIFO 3aHHCCI71, YEM yKa3aHoO 31€Chb, BCC IIOJIC 6y,HCT
HCKJIFOYCHO M3 IOCTPOCHUA MOICIIN.

MaxkcumaibHoe YiCc/I0 KaTeropuii noJisi. 3a/1aiiTe MaKCUMAaJIbHOE YHCIIO KATErOpHil, KOTOPbIE MOTYT COJIEPKATHCS B
osHOM 1oJie. Ecim ynciio kaTeropuit B 1oJjie IPeBOCXOIUT ITO YHUCIIO, HOJIE OYAET UCKIIFOUSHO U3 OCTPOCHUSI
MO/IEJIH.

MunumanbHast Bapuanms mnoJis. Ecmm KO3(1)(1)I/IHI/I6HT Bapuanuy HENPEPHIBHOTO MMOJISI MCHBIIC 3a/IAHHOTO 31€Ch
3HA4YCHUs, 3TO IMOJIC UCKITFOYACTCA U3 MOCTPOCHUA MOJICIIN.

Uuc10 MHTEpPBAJIOB. 3a1aliTe YMCIIO PABHBIX MHTEPBAJIOB YaCTOTHI /ISl HEIPEPBIBHBIX BXOIHBIX MOJICH. J[oCTymHBIC
ommn: 2, 4, 5, 10, 20, 25, 50 nym 100.

Yuc/10 MHTEpecyIOIMX NPaBuI Jis 0T4eTa. 3aJaiiTe Yucio mpaBmwi B otyeTe (MuHEMYM |, MakcumyM 1000, 3HAUeHUE
no ymosrdauuio 50).

Onuuu moaenu y3na CﬂyqaﬁHbIX AepeBbeB

Ha BKJIaAJIKC Omniuun MOJCJIM MOXHO BI)I6paTb, 3aJaBaThb JIM UM OJ1d MOACJIA, UJIA CITCHEPUPOBATh UM
aBTOMaTHYECKH. MOXXHO TaKXe BbI6paTb BBIYUCJICHUEC BAXKHOCTHU NPCAUKTOPOB IIPpU CKOPUHI'C MOIACIIN.

Nms MoaeJIn MoxHO CTCHEPUPOBATDb UM MOJCIIN ABTOMATUYCCKHN HAa OCHOBE ITOJISA HA3HAYCHU S NUJIA ITOJIA ID (.HI/I6O
THUIIAa MOJICJIN B CJIy4vae€, €CJIM HUKAKO€ U3 3TUX MoJIe He 3a11aHo) 0o 3a4aTh IMOJIb30BATCIIbCKOC UM,
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Cnenok moaenu CﬂyqaﬁHbIX AepeBbeB

BbiBOA cnenka moAenu cinyyanHbix AepeBbeB
HOCHC CO3daHus MOoAeJIN CJ’Iy‘IaﬁHHc ACPCBbs B IPOIrpaMME MPpOCMOTPA BbIBOJA JOCTYIIHA CIICAYIOIIIAs
HHPOpMATIHS:

NHdopmaumoHHana Tabnuua mogenu

Tabsmna Vudopmanust 0 MOIEIN CONSPKUT KITFOUeBYrO nHGOpMaIuio o Moaeau. Tabimna Beeraa COaepKUT
CIIEYIONIME MapaMeTPhl MOJIEJIA BHICOKOTO YPOBHSI:

* VMg BeIOpaHHOTO TOJIS Ha3HAYeHHS B y3jie Tun wim y3ne Ciyvyaiinbie AepeBbs BKjIaaku [Toust.
* Metox noctpoeHus Mojenu - CiryJaitHble 1epeBbsl.

* Upciio npeIMKTOPOB Ha BXOAE MOJIEIIH.

HOHOJ’IHI/ITCJ'ILHLIG CBEJICHUS B 3TOU Tabuie Pa3IMvYaroTCA IIpU MOCTPOCHUU MOACIIA KJ'IaCCI/I(l)I/IKaI.II/II/I un MOACIN
PErpecCum, a TaAaKXe IMMpru NOCTPOCHUU MOACIINA OJI O6pa6OTKI/I H€C6aHaHCI/IpOBaHHLIX JaHHBIX:

* Mogeis kiaccupukanuu (mapamMeTpbl IO YMOTIAHHEO)
— Tounocts MOzEIH
— TlpaBmto omMOOYHOM KJ1acCU(pUKAIIH
* Mopnaens knaccupukanyu (Bbiopano O6padoraTh HecOATAHCHPOBAHHDIE TAHHDIE)
— G-cpennee
— J1oJIsl ICTUHHBIX MOJIOKUTEIBHBIX 3aKIFOUCHIIA, Pa3JI0KEHHAS Ha KJIACCHI.
* Mojenb perpeccun
— CpenHexBaapaTHYHAS MOTPEITHOCTH
— OrHocuTespHAs OLIKUOKA

— OObscHeHHAS qUCHEPCHS
CBojaKa 3anucen

CBoIKa ITOKa3bIBAET, CKOJILKO 3aIIMCEN MCIIOIBL30BAHO [JIS IHOATOHKI MOIEJIM U CKOJIbKO OBIJIO UCKIIFOYEHO.
ITokxa3aHo Kax YHCIIO ITHX 3aMUCE, TaK ¥ MPOIIEHT OT OO0IIero yncia 3anuceii. Kpome Toro, eciim Moieib
CTPOMJIACH C yYACTHEM B3BEIIMBAHMS IO YACTOTE, TO MOKA3aHO YKMCJIO BKJIFOYEHHBIX M UCKJIFOUEHHBIX HEB3BEIICHHBIX
3aIMucei.

Ba)XHOCTb npeAUKTOpa

Huarpamma BaskHOCTB MpeAUKTOPa MOKA3bIBAET BaXHOCTH 10 MEPBBIX BXOIHBIX IOJIEH (IPEIUKTOPOB) B MO/IEJIH B
BH/JIE CTOJIOYATOrO rpadukKa.

Ecim Ha cxeme 6otbine 10 moJieif, MOKHO H3MEHUTH BHIOODP MPEIUKTOPOB, BKIFOYAEMBIX B CXEMY, IIPH MOMOIIIH
MOJI3yHKA 101 cxeMoil. OTMETKHN HHANKATOPA HA MOJI3YHKE NMEIOT (PMKCHPOBAHHYIO IIMPUHY, K KaXas OTMETKa Ha
moJI3yHKe cOOTBETCTBYET 10 mosrsiM. Bel MokeTe mepeABUHYTh OTMETKH HHINKATOPA MO MOJI3YHKY, YTOOBI BEIBECTH
crenyrommue Wi npenpiaymue 10 moseit B mopsake BaXXHOCTH IPEIUKTOPOB.

MOXHO IBaXIbI IIEJIKHYTb IO AuarpamMmme, YTOOBI OTKPBITH OTACJIBHOC AUAJIOTOBOC OKHO, B KOTOPOM MOXHO
OTPCAAKTUPOBATHL pasMep AUarpaMmabl. Korz[a BbI 3aKPBIBACTE 3TO OTACJIbHOC OKHO PCAAKTUPOBAHUSA, OTU
HU3MCHCHUS MPUMCHSIOTCSA K CXEME, KOTOPAs BBIBOAUTCSA Ha BKJIAAKE BBIBOH.

Ta6bnuua MepBble NnpaBuna peLleHuit

[To ymoyaHWIO B 3TON MHTEPAKTHBHON TaOJIMIE BRIBOASATCS CTATUCTHYECKUE TOKA3ATENN IEPBBIX TPABUII,
OTCOPTHPOBAHHBIX IO HHTEPECHOCTH.
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MOXHO HIENIKHYTH IO TabJMIe IBAXIBI, YTOOBI OTKPBITH OTIEIHHOE JUAJIIOTOBOE OKHO, B KOTOPOM MOXKHO
penakTUpOBaTh MHPOPMAIINIO MPAaBUIIA, TOKA3aHHOTO B Tabjmie. BeiBoguMas nHpopmanus u JOCTYITHbIE ONIIUU B
3TOM JIMAJIOTOBOM OKHE 3aBHUCSIT OT THUIIA JAHHBIX HA3HAYEHUS - KATErOPUaIbHOTO UJIM HEPEPBIBHOTO.

B 37101 TabHIIe TS TpaBUIa BIBOIUTCS CIIeIYFOIIast HH)OPMAIHUS:
* IToapoOHOCTH HOCTPOCHUS M MPUMEHEHHS 3TOTO MPaBHUIIA

* Ecim pe3ysbTaThl HAXOISITCS B CAMOM 4acTOil KaTeropuu

* TouHocTh mpaBuUIa

* TouHOCTH AEpeBBHEB

® I/IH,Z[GKC HHTCPECHOCTHU

WHexc HHTEPECHOCTH BBIYHCIISCTCS IPH IIOMOIIH CIIeTYFOIIel (OpMyJIBL:
Iinaex(t) = P(A(2)) = P(B(D)) * (P(B(D)IA(2)) + P(B(D)|A(1)))

B sToit popmyre:

* P(A(t)) - 93TO TOYHOCTB AEpPEBLEB

* P(B(t)) - 3TO TOYHOCTH IpaBUJIA

* P(B(t)|A(t)) mpencTaBisieT MpaBIIIbHBIX NIPEICKA3aHUI OT JEPEBLEB U y3J1a

* OcraBmascs 4acTb (POPMYJIBI IPECTABIIIET HEMPABUIbHBIE IPEACKA3AHNS OT ACPEBBEB U y3J1a

Bbl MOXeTe U3MEHUTh MaKeT TAOJIMIbI IIPABUJI IPU MOMOIIH CieAyrommx oniuii CoaepKuMoe TG HIIbL:
* Tlepsble npaBuia pemennii [IepBbie Th NPaBUII PELIEHHI, OTCOPTUPOBAHHBIE 10 MHICKCY HHTEPECHOCTH.

* Bce nmpaBuia D1a TabuIA COACPKUT BCE MPABUIIA, TOPOXKICHHBIE MOEJIBIO, HO HA CTPAHUIIE BBIBOJUTCS TOJIBKO
1o 20 mpasuit. [Tpu BeIGOpE 3TOrO0 MakeTa MOXHO UCKATh MPABUIIO MIPH IIOMOIIIHX JONOJHATEIbHBIX omiuii HaiiTu
npaBuiio no ID u Ctpanuna.

Kpowme Toro, 115 kaTeropuajbHOM NepeMeHHON Ha3HAYEHISI MOKHO U3MEHUTh MaKeT TaOJIUIIbI IPaBIII IpU
nomortny oniyu Ilepsole mpaBuia no kateropusiv. [lepsble MATh IpaBUJI pelIEHUH COPTUPYIOTCS IO MIPOLEHTY YUCIIa
3amuceil B KOHEYHBIX y3J1aX OT OOIIIero 4ucia 3amuceif 1i1s BeiOpanHoi Bamu KaTteropun Ha3naveHnns.

Ilpumeuanue: [ kaTeropuabHBIX MOJIEH Ha3HaueHWe TabJMLa JOCTYNHA, TOJIbKO KOT1a HE BKJIFOUYEH
nepexiroyatessr QopadoraTh HecOaTaHCHPOBAHHBIE TaHHBIE HA BKJIake OCHOBHBIEC MapaMeTphl B okHe Oniun
MTOCTPOCHHS.

Ecnu BBI m3MeHUTE MaKeT TaOJIMITBI IPABIII, MOXHO CKOMMPOBATH N3MEHEHHYIO TAOJINITy IPaBUII OOPaTHO B
IporpaMMy POCMOTpa BBIBOJIA, HAKaB KHONKY CKONMUPOBATE B MPOTpaMMy IPOCMOTPA B BEPXHEM JIEBOM YTJIy
JIAAJIOTOBOI'O OKHA.

MaTpuua owmnboK

I[J'Iﬂ MoeJiei KJ'IaCCI/I(l)I/IKaL[I/II/I MaTpuna ommndoK COACPIKUT YUCIIO MPECACKA3AHHBIX PE3YJIbTATOB CPABHUTCIIBHO C
(I)aKTI/I‘IGCKI/I Ha6JI}O,Z[€HHI>IMI/I pe3yjibTaTaMU, BKJIFOYas IIPONOPUUIO ITPABUJIBHBIX Hpe,[[CKaSaHHfI.

IMpumeuanue: MaTpura onmmOOK He JOCTYIHA JJIs1 MOJIEJIel perpeccuu, a Takke npu Beioope onmuu OopadoTarh
HecOaJlaHCHPOBaHHbIE JaHHbIE HA BKJIajke OCHOBHbIC HapaMeTphl B OKHe OIIMK ITOCTPOSHUS.

MapameTpbl cnenka moaenu cny4yanHbix AepeBbeB
Ha BKJIa K€ HapaMeTpH CJICTIKA MOACJIN Cnyqaﬁﬂme JACPCBbs BbI 3a1d€TC OIIIUN JOCTOBCPHOCTHU U TCHEPUPOBAHUS
SQL IIpyA CKOPUHI'C MOJCIIN. OTa BKJIaJJKa JOCTYIIHA TOJIBKO IIOCJIC ,£[063.BJ'I€HI/IH CJICNIKa MOAECJIM B IIOTOK.
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PaccuntaTh 1oBepuTe/bHbIC NOKa3aTe M I BKJIIOYECHNS JOBEPUTEIIbHBIX IOKa3aTesell B Onepaluy CKOPHHTa
BKJIFOUMTE 3TOT IepekrouaTesib. [1pu ckopuare Moneseit B 6a3e TaHHBIX UCKJIFOYCHUE TOBEPUTEIHHBIX IIOKa3aTeIeit
O3HAYaeT, 4TO BbI MOXETe reHepupoBaTh OoJiee 3hdexTuBHbI SQL. 1715 1epeBbeB perpeccuu JOBEpUTEIbHbIE
MOKa3aTesIM He HA3HAYaroTCsl.

T'enepupoBats SQL au1s1 3T0i Moesm Koraa ucnosib3yroTcsl TaHHbIE, XpaHsalecs B 0a3e JaHHBIX, ko SQL MoXxHO
nepenaBaTh OOpaTHO B 0a3y JAHHBIX JIJISI BBIMOJHEHHS, YTO OOECIIeYMBAET BBICOKYIO MPOU3BOAUTEILHOCTD MHOTUX
OIepanuu.

BriGepute ogHy U3 CIeIyIOMNX OMITUH T yKa3aHus, Kak TeHepupyetcs SQL:

* Ilo ymoyanuio: Bolno/iHATH OLEHKY NPU NOMOLIHM aJaNTepa CKOPHHIa cepBepa, ecJii OH YCTAHOBJIEH; B NPOTHBHOM
ciay4ae - B npouecce. [1pu coennueHnu ¢ 6a30ii JaHHBIX C YCTAHOBJICHHBIM a/IaTEPOM CKOpUHTra reHepupyeT SQL
TP TIOMOIIM 3TOTO aJanTepa W CBI3aHHBIX MOJIb30oBaTeIbcknx GpyHknuii (user-defined defined functions - UDF) n
OIICHMBAET Ballly MOJeJb B 60a3e maHHbIX. Korna agantep CKOpUHra HeIOCTYIIEH, 3Ta OMIHSI BBINOJIHSET BHIOOPKY
BaIlluX JaHHBIX U3 0a3bl JaHHBIX Ha3a1 U uxX ckopuur B SPSS Modeler.

* Cxopunr BHe 6a3bl JauHbIX Eciii BbIOpaHa 9Ta OIMIIKS, BHIIIOJHIETCS BRIOOPKA BAIIUX JaHHBIX U3 0a3bl JAHHBIX
Ha3ana u ux ckopur B SPSS Modeler.

Cnenku moaenen Habopos npasun Jdepeso C&R, CHAID, QUEST u C5.0

Crenku Mojielieit iepeBa perieHui NpeACTaBIISIIOT CTPYKTYPBI IEPEBLEB 15 IPeICKa3aHnsi KOHKPETHOTO
BBIXOJIHOTO MOJIsl, OTKPBITHIE OJTHUM M3 Y3JI0B MOJIeJINpoBanus JepeBa peenuii (nepeso C&R, CHAID, QUEST
um C5.0). Mogaenu nepeBbeB MOXXHO TeHEPUPOBAThH HEIOCPEICTBEHHO U3 Y3JIa MOCTPOECHUS JEPEBLEB, 3 MOXKHO
BOCIIOJIb30BATHCSl HHTEPAKTHBHBIM OCTPOUTEJIEM JACPEBheB. JJONOHUTEbHY O HHOOPMAIIHIO CMOTPUTE B pa3ielie
I‘I/IHTepaKTHBHmﬁ IIOCTPOMTEIb JIEPEBbEB” Ha CTP. 85

OueHKa mogenen aepeBbeB

[Tpu BBIOJIHEHNH OTOKA, COAEPKAILIETO CJICTIOK MOJIENIN AePeBa, pe3yIbTaT 3aBUCUT OT THIIA JepeBa.

» Jluis gepeBbeB kiaccu(puKaImy (C KATEropHaIbHBIM MOJIEM HA3HAYEHMsI) B KAKIAYIO 3aIICh JaHHBIX JO0ABIISIOTCS
JIBA HOBBIX IT0JIsI, CO/ICPIKAIIUX TIPEICKA3aHHOE 3HAYCHHUE U JOCTOBEPHOCTh. [Ipe/icka3anne OCHOBAHO HA
KaTEeropuH JJIsi KOHEYHOTO y3J1a, KOTOPOIi Yallle BCero Ha3HaYaeTCs 3aMKCh; €CJIM OOJIbIIMHCTBO PECIOH/ICHTOB HA
JIAHHOM Y3JIe OTBeuasm Jla, mpefcka3aHue JIJIsl BCeX 3aluceil, Ha3HAUYeHHBIX 9TOMY y3J1y, oyzaet Ja.

» Jliist AepeBbEB PErpeccuul FeHEPUPYIOTCS TOJIBKO MPE/ICKA3aHHbIE 3HAYECHU S, TOCTOBEPHOCTh HE HA3HAYAETCS.

* Ectb Bo3moxknocTh mtst mogeseit CHAID, QUEST u nepeBbeB C&R no6aButh HOBOE moJie, cogepxkaiiee 1D ais
y3J1a, KOTOPOMY Ha3HAaueHa 3aIliCh.

ViMeHa HOBBIX MOJICH OJTyYar0TCS U3 UMEHH MoJIem yTeM gobasenus npedukcos. st nepesbeB C&R, CHAID u
QUEST npedukc $R- nobaBiseTcs K MO0 Iporuosa, SRC- X MOJIFO JOCTOBEPHOCTH U SRI- K MOJTIO
nneHTAduKaTopa y3ia. B ciayuae nepebeB C5.0 npeduxc §C- nodasmsiercs k moito nmporos3a u $CC- K Moo
JIOCTOBEPHOCTH. B OTOKE C HECKOJILKUMH y3JIaMH MOJIeJIeH TePEeBbEB mpeduKcyl B AMEHAX HOBBIX MOJICH MTPH
HEOOXOUMOCTH COJIEPKAT HOMED, OTJIMYAIOLIHIA JAHHOE MOJIE OT APYrux - Hanpumep, $RI1-, SRCI- u $R2-.

Pa6oTa co cnenkamu Mmofenei gepeBbeB
Ectb paa croco0oB COXPAaHUTDH UJIK OKCOOPTUPOBATH I/IH(I)OpMaHI/I}O, CBSI3AHHYIO C MOACJIBIO.
Hpnmeqaﬂne: MHorue u3 3THX Ol'[I.II/IfI JOCTYIIHBI TaAKXKE€ B OKHE IIOCTPOUTEJIA ACPEBLEB.

B IIOCTPOUTEJIC NIE€EPEBHECB UJIN B CJICIIKE Moaesien JCPEBLEB BBl MOXCTE!

* CrerepupoBath y3ei PuiabTp wim y3e Beioop Ha OCHOBE TeKyIero aepeBa. JJonoHuTe bRy HH)OPMAIIHEO
CMOTpHUTE B pasjiesie |“FeH€pI/IpOBaHI/Ie y3JI0B (ODMJIbTpa ¥ BBIOOpA™ HA CTP. 9SI
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* CreHepupoBaTh CJIENOK HAOOpa MPaBIII, IPEACTABIISIONINI CTPYKTYPY IepeBa Kak HaOOp MpaBmJI, KOTOPHIE
ONpe/IeIIAIOT KOHECUHBIE BETBY JIepeBa. JJONOJHUTEIbHYIO HHYOPMALUIO CMOTPUTE B pas3zesie r‘reHCpHpOBaHI/Iel

x99

[1a60pa npasun u3 nepesa perennii” Ha crp. 95}

* Kowme 3T0r0, TOJIBKO IJI CIENKOB MOJEJIeH AepeBheB, BBl MOKETE SKCIIOPTHPOBATE Moiesh B popmate PMML.
JlonoTHUTEIbHYIO HHPOPMALIUIO CMOTPHUTE B pasjesie |“Ham/ITpa MoJeJiei” Ha CTp. 41[ Ecimn Monens comepxut
M0JIb30BATEJIbCKHE PACIICIIJICHNs], OHU He COXpaHsIoTCs B akcnopTupyeMom PMML. (Beparee, camo paciienjienue
COXpaHseTCs, HO TePsACTCS HHPOPMAIHS, YTO OHO MOJIb30BATEJILCKOE, @ HE BEIOPAHHOE aJITOPUTMOM).

* CreHepupoBaTh IHarpaMmy Ha OCHOBaHWH BBIOpAaHHOM 9acTH TeKyIero nepesa. Ilpumeuanue: 3To pabortaer
TOJIBKO JJISI CJICIKOB, IPHCOSINHEHHBIX K IPYTHM Y3JIaM B MOTOKe. [JOMOTHUTEIbHYI0 HHYOPMALIUIO CMOTPUTE B
pasznene |“FeHepHpOBaHHe rpaduxoB” Ha CTP. 126l

* Tosbko st mopaeseirt C5.0 ¢ 6yCTHHIOM MOXHO BhIOpaTh EquHn4HOE JepeBo pemennii (xoJ1cT) nim Exuananoe
JepeBo pewmennii (mamutpa GM), 4TOOBI CO34aTh HOBBIN €IMHBIN HAOOP MPABUJIL, TOJIYYCHHBIH U3 TEKYIIETO

BBIOPAHHOTO PABUIA. J{ONOHUATEIbHYIO HHPOPMALMIO CMOTpPHTE B paszeie | Vcuennsie mogem C5.0” Ha ctp.|

[i2d

IMpumeuanne: XOTs y3eJ IOCTPOCHUS IPABUII TeHEephb 3aMeHeH y3J1oM fepeBa C&R, y3iIbl lepeBbeB pelleHuii B
CYIIECTBYIOIIMX IIOTOKAX, IEPBOHAYAIBHO CO3JaHHbIE TP IIOMOIIX Y3JIa IIOCTPOCHUS IPABUJI, BCE PABHO OyIyT
paboTaTh NPaBUIILHO.

Cnenku moaenen ogHoOro Aepesa

Ecnm B kauecTBe TJ1aBHOM 1eIn HA y3J1€ MOACIIMPOBAHUA BLI6paTb HOCTpOﬂTb CIMHHYHOEC JIEPEBO, HOHy‘{eHHLIfI
CJICIIOK MO ICJIN 6y,£[eT COACPXKATH CIACAYIOIINUEC BKJIAKNA.

Tabnuua 7. Bknaaku B CnenKke eanHnyHoro Aepesa

Kunaasuma Tab Onucanne JlonoiHuTe IbHASA HUHGOPMALHS

Mogenn ConepXuUT NpaBuiia, ONpeIessFoIINe MOIeIb. JlononHuTeIbHYI0 HHPOPMALIHIO CMOTPHUTE B
paszerne|“TIpaBuia MoJenu aepeBa pelueHuii’}

CpencTBo mpocMoTpa ConepXUT NpenCTaBJICHUE AePEBa MOIEIIH. JononHnTeIbHY 0 HHOPMAIHIO CMOTPHTE B

pasesie[“CpeacTBO MPOCMOTPa MOIENH fAepeBal

A99

[perrenmii” na crp. 124]

Utor CopepxuT HHPOPMAIHIO O MOJISIX, HACTPOiKax | JIONOJHUTEIbHYIO HHYOPMALIUIO CMOTPUTE B
HOCTPOEHMSI U IPOLECCE OLEHKH MOJIEIICH. pasmesie[“CBozka caenkoB Mozesneii /|
[Mrdopmanus” ma crp. 43|

ITapameTpst JlaeT BO3MOXXHOCTbH 3a1aTh ONIUI JlomoTHATENIbHYIO HH(POPMAIINIO CMOTPHTE B
JIOCTOBEPHOCTHU ¥ reHepuposanus SQL npu pazzese|“TIapaMeTpbl CIENKOB MoJeseil aepenal
OLIEHKE MOJIEJIN. [perrennmit/nabopa mpasmir” Ha cTp. 123]
AnHOTaNUMS JlaeT BO3MOXHOCTh J00OABUTH ONUCATEIbHBIE

AHHOTalWu, 3a1aTh I10JIb30BATCJIbCKOC UMH,
JI00aBUTH TEKCT MOJICKA3KK U 3a/1aTh KJIFOUEBhIE
CJIOBA OJId MOJCJIN.

MpaBuna moaenu aepeBa peLUueHUm

Ha BKJIa K€ MO,HCJ'II) IJI CJICIIKAa OCpeBa pCHIeHI/Iﬁ BBIBOJATCA ONPEACIAOIINE MOACIIb ITpaBUJIA. I[OHOJ'IHI/ITCJ'II)HO
MOXHO BBIBECTHU rpaq)m( Ba>XXHOCTHU NPEAUKTOPOB U TPETHIO IIAHEJIb C HH(bOpMaIIHCﬁ O XpOHOJIOTHUH, YaCTOTAX U
cypporarax.

IMpumeuanue: Ecom BeiOpaTh onmmto Co3aaTh MoeJIb Ui O4eHb 0OJIBIINX HAG0POB TaHHBIX Ha BKIaake Onuun
coopxku y3na CHAID (manens Llenp), Ha BkIagke Mojiesib BEIBOASTCS TOJIBKO MOIPOOHOCTH MPABUJI JIEpEBa.
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MNpaBuna pepesa

Ha s1eBoit maHe M BBIBOAUTCS CIIUCOK YCJIOBHM, ONPEIEISIONINX pa3/iesieHle JaHHbIX, OOHAPYKEHHOE aJITOPUTMOM,
OCOOEHHO P IPABIII, KOTOPBIE MOXXHO HUCIOJIB30BATh JJIs1 HA3HAUYEHUS OT/IEJIbHBIX 3aMUCcel JOUEPHUM y3JIaM Ha
OCHOBE 3HAYCHUH Pa3/IMYHBIX IPEAUKTOPOB.

HepeBbs perieHnii paboTaroT, pEeKYPCUBHO pa3/iesissl JaHHbIC HA OCHOBE 3HAYCHUI BXOJHBIX MOJIeH. Pa3ersr
JIAHHBIX HA3BIBAIOTCS 6eT8Amu. HayasibHas BETBb (MHOTIa HA3bIBACMAsl KOpeHb) BKIIFOUAET B ce0s 3aIiCh BCeX
nmaHHBIX. KopeHs paciemiseTcss Ha MOIMHOXECTBA, U JouepHue 6eTéuU, Ha OCHOBAHNY 3HAUEHHSI KOHKPETHOTO
BXOJHOTO moJisl. Kaxxmast mouepHsst BETBb MOXET U JaJIbIIIe PACIICIUISITHCS Ha OIBETBH, KOTOPBIE B CBOIO OUEPEIh
JIeJIATCS ajIbIlle U Tak aajee. Ha caMoM HIDKHEM ypOBHE JiepeBa HAXOAATCS BETBH, Y KOTOPBIX OOJIBIIE HET
pas3aenieHnii. Takue BETBU HAa3bIBAIOT KOHEUHbIMU 8eT8AMU (WA AUCTLAMU).

Moapo6HocTH NpaBun aepeBbeB
Bpay3ep IIpaBUJI IOKA3bIBA€T BXOJIHBIC 3HAYCHU A, OIIPCACIAOIUC BCE PA3ACIICHUA UJIM BETBU, U CBOAKY 3HAYCHNH

BBIXO/THBIX MOJIEH [JIs1 3anuceil B JaHHOM pas3jelieHud. 3a o0ieil nndopmaiueii mo 6paysepy moeseit odpatutech
x paszeny [“TIpocMoTp crienkoB Mozeteii” Ha cTp. 42|

I[.]'IS[ pa3HCHCHHﬁ Ha OCHOBE YHCJICHHBIX MOJIEH BETBb BHIBOAUTCS KaK CTpOKa CJICAYIOIICTO BUaA:

MMsA_NoNnsA OTHOWEeHWe 3HauyeHue [CBOJJ,Ka]

TJIe 0THOUleHue - 9TO YUCIICHHOE OTHoIeHre. Hanmpumep, BeTBb, onpeessieMas 3HaueHrneM oosibire 100 mrst moJis
1pubbLIL MOXKET OBITh MOKA3aHA B CJICYIONIEM BH/IE:

npubuib > 100 [cBoakal

s pazeseHuii Ha OCHOBE CHMBOJIMYECKUX IIOJICH BETBb TOKA3BIBAETCS CTPOKOM CIICAYIOIIETO BU/IA:

WMs_nons = 3HaueHue [cBopka] unu ums_nons B [3HaueHnusi] [cBopka]

/1€ 3HaYenus - 3TO 3HAYCHUsI [OJIs1, OIpeieIsitolue BeTBb. Hanpumep, BeTBb, BKJIFOUArOIas B ce0st 3amucy, rie
3HAYCHUSIMU NIOJIS peruon MOTyT ObITh Cesep, 3aman wim FOr, MOXeT OBITH IIPEICTaBIICHA CIICAYIOIITIM 00pa3oM:

pervoH B ["Cesep" "3amap" "r"] [ceogka]

J71 KOHEUHBIX BeTBeH IpeAcKka3aHne TakXkKe JaeTcs, M 100aBIIIeTCs CTpesKa U IpeAcka3aHHOe 3HAUCHUE K KOHITY
ycIoBus paBmiia. Hampumep, KoHeUHAs BETBb, OIpeeSIeHHAs YCIIOBUEM mpubbiis > 100, KOTOpoe mpeacka3biBaeT
3HAYCHHE 8bICOKAA I BBIXOTHOTO MOJISL, MOXET OBITH MIPEJICTABIICHA CIICTYIOIIAM 00pa3oMm:

npubuinb > 100 [Pexum: Bhicokasi] » BhCOKas

CBO,HKCI OJIs1 BETBU ONIPCACIIACTCS MMO-PA3HOMY IJII CUMBOJIMYCCKUX U YUCJIOBBIX BBIXOOHBIX MOJICH. Z[Hﬂ ACPCBLEB C
YUCJIOBBIMHU BBIXOIHBIMU MOJIIMU CBOJKA - 3TO cpeJgHee 3HAUYCHUE NJIA BETBHU, a 3¢¢€KT BETBHU - 3TO PA3HOCTH MEXIY
CPCAHUM 1O BETBU U CPEAHUM II0 €€ pOJIPITCJ'[I:CKOﬁ BCTBH. HHH JCPEBLEB C CUMBOJIMYCCKUMMU BBIXOAHBIMU MOJIAMUA
CBOJKa - 9TO mMo4d, UJIn HanboJIee YacToe 3HAYCHUEC, OJIA 3aI1iCel B BETBMU.

I[J'IH IIOJIHOI'O OIIMCAHUs BETBU Hy)KHO BKJIFOYUTH yC.]'IOBI/Ie, onpeﬂenﬂ}omee BCTBb, a4 TAKXC YCJ'IOBI/ISI, onpeuens&omee
JaJIbHeWIne paciluenyeHus aepesa. Hanpumep, B nepese:
revenue > 100
region = "Cesep"
region in ["Or" "BocTtok" "3anag"]
revenue <= 200

BETBb, IPEACTABJIEHHASI BTOPOIl CTPOKOIA, onpeaessieTcs: yciaoBusiMu revenue > 100 u region = "Cegep".
Ecim naxxaTs xHOTIKY [ToKa3aTh 3K3eMILIAPbI/MOKA3aTe b J0BEPHS HAa TAHEJI HHCTPYMEHTOB, [JIs KaXX0r0 IpaBuia

OyzeT mokaszaHa TakXe HHGOPMAIHS O YUCIIE 3aMiceil, K KOTOPBIM NPUMEHSIeTCS IPaBIIIo (DK3emmiapsl) U O J0JIe
3THUX 3aNuCel, I KOTOPBIX 3HAUCHUE IpaBuia paBHO true ([lokazareas qosepus).
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Ba)XHOCTb npeAuKTOpa

}Z[MarpaMMa, 0603Haqa}omaﬂ OTHOCUTCIIbHYIO BAXXHOCTH KaXX/10TO NPEAUKTOPA B OIICHUBAEMOM MOACIU, MOXET
OBITH JIOIOJIHUTEJILHO TaKXe IToKa3aHa Ha BKJIaake Moaesb. OOBIYHO BaM HOTpe6yeTCﬂ HalpaBUTb yCUJIUA IO
MOACJIUPOBAHUIO HA paCCMOTPCHUEC HanboJIee BaXKHBIX MIPpEeAUKTOPOB, OT6paCLIBaﬂ WJI1 UTHOPUPYA CaMbIC HE
Ba’XHBbIC.

Ipumeuanne: DTa quarpaMma JIOCTYIHA TOJILKO B TOM CIIy4ae, eCJIM epef] FTeHepUPOBAHIEM MOJIEIIHM Ha BKJIAJIKE
Amnasu3 BbIOpaHa omiys BeIMHCISATH BaKHOCTH NPeJUKTOPOB. J(ONOIHUTEIbHYIO HHPOPMALIMIO CMOTPHUTE B pa3/eie
[‘BamHOCTb npenuKkTopa” Ha CTP. 44I

JdononHuTtenbHasa MH¢OpMaLIMF| O moaenun

Ecimm naxkatp knomnky IlokazaTh naHesib J0N0JHATEILHOH HHGOPMALMH HA TAHEJIM UHCTPYMEHTOB, Bbl YBU/IUTE
HAaBEPXy CTPAHUILI TAHEJIb, IIOKA3BIBAOIIYIO ITOPOOHYFO HHGOPMAIUIO [JIs1 BBIOPAHHOTO MPaBUJIA.
NudopmanmonHas maneIb COOCPKAT TPU BKIIATKH.

Xponosorusi. Ha 3701 BKJIa[Ike OTCIISKUBAFOTCS YCJIOBUS pa3/ieIeHus OT KOPHS BIUIOTH 10 BRIOPAHHOTO y3J1a. DTO
MIPEIOCTABIISET CIICOK YCIOBHH, ONPEACIIAIONINX, KOT/1a 3aICh HA3HAYaeTCsl BRIOPAHHOMY Y3JTy. 3aIicH, IJIs
KOTOPBIX BBIMOJHSIOTCS BCE YCJIOBUS, HA3HAYAIOTCS 9TOMY Y3JIy.

YacToTbl. IIJ'IFI MoOJIeJIel ¢ CHMBOJIMYECKUMU MOJIIMU HAa3HAYEHMS HA 3TOU BKJIAJIKE IJII KaXKJ0I0 BO3MOXHOTO
3HAUYCHUs HA3HAYCHUSA BBIBOJUTCS, CKOJIBKO 3aIuceil Ha3HAYeHO OTOMY Y3J1y (B o6y11a10n11/1x ,Z[aHHLIX) C HY>KHBIM
3HAUYCHUEM HA3HAYCHUA. BbIBOJII/ITCH TaKXE rpa(bmc qaCTOT, BbIPAXCHHBIX B HpOIIeHTHOﬁ J0JIE (,HO TpEX ACCATUYHBIX
3HaKOB). HJ’IH MOJgeJIeH C YMCIIOBBIMM IOJISIMM Ha3HAYEHUS 3Ta BKJIAAKa mycras.

Cypporatbl. TaMm, rie OHI TPAMEHAMBI, BCE CypPOTATHI JJIs IOJIS IEPBUYHOTO PACIICIUICHHS TOKA3BIBAFOTCS IS
BBEIOpaHHOTO y3Ja. CypporaTsl - 3TO aJIbTepHATUBHBIE IIOJIS1, HCIOJIb3YeMbIe, €CIIM IEPBUYHOE 3HAYCHUE TPEIUKTOpa
OTCYTCTBYET JIJIS JAHHOH 3amucu. MaKkCUMaJIbHOE KOJIMYECTBO CyppOTraToOB, pa3pelleHHbIX ISl TAHHOTO
PpaclIeUIeHus, 3aJaeTCs Ha y3Jie IOCTPOEHUS IepeBa, HO UX (PaKTHUECKOe KOJIMUECTBO 3aBUCUT OT OOYHYAOIINX
naHHbIX. B 06111eM cityuae, yem O0JIbIIe JAHHBIX TPOMYIIEHO, TEM OO0JIbIIE BO3MOXHBIX CyppOTraToB OyIeT
HCNOJIb30BaHO. 1715 ApyruxX MoJeJiell [epeBa pelleHnit 3Ta BKIaaKa mycTa.

IMpaveuanne: J{1s1 BKIIFOUCHUS B MOJIEIIb CyppPOTaThI JOJDKHBI OBITH ONpeeIicHbl Ha (a3e oOyuenmns. Ecim B
oOydarorieit BRIOOpKe HET MPOIYIIEHHBIX 3HAUCHIIA, HIKAKIe CYypPpOraThl ONpeHeieHbl He OYAyT, W BCE 3aIUCH C
MIPOMYIIICHHBIMH 3HAYECHISIMH, BCTPEUCHHBIE IIPU IPOBEPKE MJIM CKOPUHTE, aBTOMATHYECKA MTONAAYT B JOUSPHHAN y3eT
€ MaKCHUMAaJIBLHBIM YHCJIOM 3amuceil. Ecim npeanosaraercs, 4To npu NpoBepKe U CKOPHUHTE OYAYT BCTPEUATHCS
MpOMyIIeHHbIe 3HAUEHUSI, YOS TUTECh, UTO U B 00yUaroIield BLIOOPKe eCTh MPOIYIIeHHbIe 3HaUeHUs. |71 IepeBbeB
CHAID cypporaTbl HeJIOCTYITHBI.

CpeacTBo npocmoTpa Moaenu gepesa peLueHumn

Bxiaaka CpecTBo mpOCMOTPA ISl CIIENKa MO/ICIIU JIepeBa PEIICHU OX0Ka Ha BBIBOJI B IIOCTPOUTEJIE JIEPEBA.
[1aBHOE OTJIMYME B TOM, YTO IPU IPOCMOTPE CJICHKA MO/ISJIN Bbl HE MOXKETE YBEJIMYMBATH UM U3MEHSITh JIEPEBO.
Hpyrue onuuu AJis IPOCMOTpPA U HACTPOUKHU BbIBO/IA Y 00OMX KOMIIOHEHTOB aHAJIOIMYHBI. J{OMOJIHUTEIbHYIO
HHPOPMAIIIO CMOTPHUTE B pa3elie |“HaCTpoﬁKa IPOCMOTpA JiepeBa” Ha CTP. 8Sl

IIpnmeuanne: Bxiaaxa CpencTBo mpocMoTpa He BBIBOJUTCS B KOHCTpYKIuH ciienkoB Mozeeit CHAID, ecin
BbIOpaHa onuust Co3naTh MoesIb /115 04eHb 0OJIBIINX HA00POB JaHHBIX Ha BKJIa ke ONIUK NOCTpoeHus (IaHeb

Les).

ITpu mpocMoTpe MpaBuII paciieiieHns Ha BKJiaake CpeICTBO IPOCMOTpa KBaPATHbIE CKOOKH 03HAYAIOT, YTO
FPAHUYHOE 3HAYCHUE BKJIFOUCHO B TUANA30H, & KPYIJIble CKOOKM YKa3bIBAIOT HA TO, YTO IPAHUYHOE 3HAUCHUE
HCKJIFOUaeTcs U3 Auanazona. [Tostomy Beipaxenune (23,37] COOTBETCTBYET MHANa30Hy OT 23 UCKIIFOYUTETLHO 10 37
BKJIFOYUTEJIBHO, T.€. cTporo 6osbie 23 g0 37. Ha Bkiagke Mojess TO ke ycioBue OyaeT BBIBEIEHO CIIEAYIOIINM
obpazoM:

Age > 23 and Age <= 37
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MapameTpbl cCNnenkos Mmoaenen gepesa pelleHuin/Habopa npasun

Ha BKJIa K€ HapaMeTpLI JJIA CJICTIKA MOJCJIN ACPEBA peI_I_IeHI/Iﬁ njm Ha60pa IpaBUJI IpU CKOPUHI'C MOACIIA MOXHO
3aJ1aTh ONIIMH JIJTS JOBEPUTEILHBIX MOKa3aTelel u A1 TeHepupoBanus SQL. DTa BkJIaka JOCTYIHA TOJLKO MOCIIE
Zl06aBJIeHI/I$I CJICTIKa MOJCJIN B ITOTOK.

PaccunraTh 10BepuTe/IbLHBbIE NOKa3aTe M BriGepuTe 114 BKIIIOUSHNS TOBEPUTEIIbHBIX [IOKa3aTeeil B onepanun
ckopuHra. [1pu ckopunre Mmojeseit B 6a3e JaHHBIX UCKJIIOYEHHE JOBEPUTENLHBIX TOKa3aTesiel I03BOJIseT
reHepupoBathb Oouiee 3¢ dexTuBHbIH SQL. 17151 IepeBbeB perpeccun 10BepUTeIbHbIE MOKA3aTE N He HA3HAYAIOTCSI.

IIpumeuanne: Ecim BeiOpaTh oniuto Co3aaTh Mojeb /IS 04eHb 00JIBIIMX HA00POB JaHHBIX HA BKjajke Onmun
nocTpoenus (maneb Criocod mitst Moaesieit y3ina CHAID), 3ToT nepekimouaTesib TOCTYIEH TOJbKO B CIIeNKaxX
MojieJieli ¢ HOMHHAIbHBIMU WM (DJIArOBBIMU TOJISIMA Ha3HAYCHUSI.

PaccuntaTh npocThbie OHEHKH CKJIOHHCTH [17151 Moiesieii ¢ (hJ1aroBbIM MOJIEM Ha3HaueHHs! (KOTOPOE BO3BpAIaeT
npenckaszanue Ja wim HeT) MokHO 3aTpeboBaTh OIIEHKY CKJIOHHOCTH, KOTOpasi 0003HaAYaeT MPaBI0I01001e
MPaBUIILHOTO BBIXOTHOTO 3HAYCHMUS, 3 JaHHOTO JIJIS TOJIs Ha3HAYEHUS. DTO JIONOJIHEHUE K IPYTHM MPEICKa3aHHBIM
¥ JOBEPUTEJILHBIM 3HAYCHUSIM, KOTOPBIE MOXKHO CTCHEPUPOBATH MPH CKOPHHTE.

IIpumeuanne: Ecim BeiOpaTh oniuto Co3aaTh Moeb /IS 04eHb 00JIBIIMX HA00POB JaHHBIX HA BKjajke Onmun
nocTpoenus (maneb Criocod mitst Moaesieit y3ina CHAID), 3ToT nepekimouaTesib TOCTYIIEH TOJIbKO B CIIeNKax
MoJIeJIell ¢ KaTeropruaIbHBIMU (PJIarOBBIMH TOJISIMHA Ha3HAYCHUS.

Paccuurath CKOPPEKTHPOBAHHLIC ONCHKH CKJIOHHOCTH HpOCTbIC OIICHKH CKJIOHHOCTH OCHOBBIBAIOTCS TOJIBKO Ha
JaHHBIX o6yqum{ 1 MOTYT BBITJIAAETDH CJIMIIKOM OOTUMUCTUYCCKUMU U3-3a TEHACHIIUU MHOTUX MoJeJiei
YPpE3MEPHO TOYHO NOATOHATH 3T AAHHBIC IO MOACIIb. KOppeKTI/IpOBKa CKJIOHHOCTEH HaIlpaBJICHA Ha
KOMIICHCAIIUIO 3TOI'O 3cb(beKTa IIyTEM NPOBEPKU BBINIOJIHCHUS MOJACJIN HA UCIILITATCJIbHOM U MIPOBEPOUYHOM
pas3aciiax. HJ'IH 3TOM onuuu Tp€6y€TCH, YTOOBI IOJIE pa3aciICHUus OBLIIO OonpeacJICHO B IOTOKE U CKOPPCKTUPOBAHHBIC
OIICHKHU CKJIOHHOCTH OBbLII BKJIIOYEHEI HA y3J1€ MOACIIMPOBAHNA 4O I'CHEPUPOBAHUA MOIACIIN.

Ipumeuanue: CKOPPEKTUPOBAHHbBIE OIIEHKH CKIIOHHOCTH HEAOCTYIHBI [JIsl MOJIeJiell MoJieIell iepeBa ui Habopa
paBwI ¢ OyCTUHTOM. JIOMOJHUTEILHYIO HHPOPMAIIMIO CMOTPUTE B pa3iesie |“yCI/IJ'IeHHLIe Moseim C5.0” Ha CTp.|
i

Nnentudmxarop npasuia s moneneit CHAID, QUEST u nepesa C&R 3Ta onmust 1o6aBiiseT noJie B BBIBOJE
JIAHHBIX CKOpHHTa, o6o3Havarolee ID 17151 KOHEUHOro y3J1a, KOTOPOMY Ha3Ha4YeHa KaxJas 3aluch.

IMTpumeuanue: ITpu BeIOOpe 3TOM onmmu reHepupoBanne SQL HeqOCTyIHO.

T'enepupoBats SQL aJ1s1 3T0i Moesm Korga ncrosib3yroTcsl TaHHbIe, XpaHsImecs B 0a3e JaHHBIX, ko SQL MoxHO
nepeaBaTh 0OpaTHO B 6a3y JAHHBIX [JIS BBIIOJIHEHHUSI, YTO OOECIEUMBAET BHICOKYIO IPOU3BOAUTEILHOCTh MHOTUX
olnepanuu.

BLI6epI/ITe OZIHY U3 CJICAYIOIIUX OIIUN AJIs YKa3aHusl, KaK BbIIIOJIHACTCA T€CHCPUPOBAHUEC SQL

* Ilo ymoyanmio: BoInoJIHATL OLEHKY NPH NOMOIH aJaNTepa CKOPHHIa cepBepa, ec/IH OH YCTAHOBJIEH; B IPOTHBHOM
cJay4ae - B mpouecce. [1pu coenunennn ¢ 0a30if JTaHHBIX ¢ YCTAHOBJIEHHBIM a/1aliTepOM CKOpHHTa reHepupyeT SQL
IIPY IOMOIIIY 3TOTO a/anTepa U CBs3aHHbIX (QYHKIMIL, 3aJaHHBIX moJsib3oBaTelieM (user defined functions - UDF), u
OIIEHMBAET Ballly MOJeJIb B 0a3e naHHbIX. Korna agantep ckopuHra HeIOCTYIIEH, 3Ta OIIMSI BBINOJIHSET BHIOOPKY
BaIllUX JaHHBIX U3 0a3bl JaHHBIX Ha3a] U ux ckopuHr B SPSS Modeler.

* Cxopunr ¢ npeodpa3oBannem B codcTBeHHbI SQL 0e3 noaaep:xku 3Hauenuii orcyTcTBust Ecii 5Ta onnus BeiOpaHa,
reHepupyetrcs coocTBeHHbI SQL 111 ckopuHTa MOJIesu B 6a3e JaHHBIX, 0€3 JOMOJHUTEIBHBIX PACXOJ0B Ha
00paboTKy 3HaueHui OTCyTCTBUS. [Tpu BpIOOpE 3TOM ONIMHU JJIs IPeICKa3aHus MPOCTO 3a4aeTCsl IyCTOe
suauenue ($nul1$), korma npu ckopuHTe HAGIIIOEHNUS BCTPEYAETCS IPOIYIIEHHOE 3HAYECHHUE.,

IIpumeuanne: DTa BO3MOXHOCTH HepocTymHa 1t Mojeseidr CHAID. U3 npyrux tumnos Mojieieid oHa TOCTyIHA
TOJIBKO JIJISl IEpeBbEB pellleHni (He 1151 HaOOPOB MPaBwII).

I'maBa 6. [lepeBbst perieHnit 125



* Cxkopunr ¢ npeodpa3zoBanuem B coocTBeHHbIi SQL ¢ moaaep:kkoii 3naqennii orcyrerBust 111 moneneit CHAID,
QUEST u nepeBa C&R M0HO TeHepHUpOBaTh COOCTBeHHBIN SQL 171 ckoprHra Mojiesm B 0a3e TaHHBIX C TOJHON
HOJIEPKKOI 3HAUYCHNH OTCYTCTBHS. DTO O3HAYAET, YTO U reHeprupoBanun SQL mpomyIeHHble 3HaYeHUS
00pabaThIBaroTCsl, Kak 3TO 3a/1aHo B Mozesn. Hampumep, nepeBo C&R ncnosb3yeT npaBuiia CypporaToB U
MaKCHUMAJILHYIO IOUYCPHIOIO HEHTpaIH3aIuro.

IMpumeuanue: [{i1s mopeseit C5.0 3Ta onmus TOCTYIMHA TOJIBKO IS HAOOPOB NMpaBwJI (HE ISl IEPEBLEB PEILICHUI ).

* Cxopunr BHe 6a3bl JaHHBIX Ecyiz BeIOpaHa 3Ta OMIMS, BBINOJHSAETCS BHIOOPKA BAIIMX JAHHBIX U3 0a3bl JaHHBIX
Hasaj u ux ckopusr B SPSS Modeler.

YcuneHHble mogenu C5.0
DTa Bo3MOXHOCTH toctymHa B SPSS Modeler Professional u SPSS Modeler Premium.

ITpu cozganum ycutenHo# moaesm C5.0 (mm Habopa mpaBwil, UJIH IepeBa PEIIeHui) Bbl HA CAMOM JIeJIe CO3/1aeTe
Habop CBA3aHHBIX MoJesell. bpay3ep npasui Moaem A1 ycusieHHo# Moniem C5.0 moka3sIBaeT CIMCOK MOJeJel Ha
BEPXHEM YPOBHE HE€PAPXHUU BMECTE C MPEANOJIaraeMoil TOYHOCTBIO KA/ 10 MO/EIIH 1 00IIel TOYHOCThIO aHCaMOJIs
YCHJICHHBIX MoJieJiell. UTOOBI IPOBEPUTH MPaBUJIa MITH Pa3/IesIeHUs] U1 KOHKPETHOM MOJIeITH, BEIOEpUTE 3Ty MO/IEIb
1 PAacKpoiTe ee JJIs IOJIyYEeHUS IPABUJIA MJIM BETBU OT/IEJILHONW MOJIEJIH.

Bbl MOXeETe BBIIEIUTh TAKXKE KOHKPETHYIO MO/ISJIb U3 HA00pa YCUIJICHHBIX MOJIEJIeH U CO3/IaTh CJICIIOK MOJIENIH C
HOBBIM Ha0OPOM MPABUJI, COJACPKAIIHIA TOJBKO JAHHYIO MOAEIb. [[J1s1 co3anust HOBOro Habopa NpaBuJl U3
ycmwteHHO# Moaesm C5.0 BeIOepHUTEe HHTEPECYIOIINI Bac HAOOP WM JIEpeBO MPABIJI U B MeHIO | eHepupoBaTh
BbIOepUTEe OHO 1epeBo pemenuii (mauTpa GM) unmu OHO JepeBo pelenuii (X0J1CT).

FeHepupoBaHue rpadpuKoB

V3711 IepeBa MpeoCTaBIIIOT MHOTO HHPOPMAaIUK, OJJHAKO y Hee He BCerzia Takoit hopmat, KOTOPBHIif JIETKO
MIOHSATEH MOJIb30BATEISIM U3 On3Heca. UTOOBI MPEACTABUTH JAHHBIE B BH/IE, B KOTOPOM OHHM JIETKO MOTYT OBITH
BCTaBJICHBI B /IEJIOBbIE OTYETHI, MPE3CHTAIINA U T.J1., MOKHO IIOCTPOUTH JUATrPaMMBI /1JIs1 BBIOPAHHBIX JAHHBIX.
Hanpuwmep, Ha Bxiaakax Moaesns unu [Tporpamma mpocMoTpa ciienka Mojiesid uim Ha Bkiaake [Tporpamma
IPOCMOTpa HHTEPAKTUBHOTO JIEPEBAa MOKHO CT€HEpUPOBATh auarpamMMmy (rpaduk) 11 BRIOpaHHON YacTH IepeBa,
TO €CTh CO3JaTh JUArPaMMYy TOJIBKO JJIs1 HAOJIFOAEHU B BHIOPAHHOM y3JIe JepeBa MM BETBU.

Hpumeanue: Co3pnatb AuarpaMmy u3 CJICIKa MOXHO TOJIBKO B TOM CJIy4ac, KOIla OH IPUCOCAMNHEH K APYTUM
y3J1aM B IIOTOKE.

[MoctpoiiTe muarpammy

ITepBwrif mar - 3To BEIOOP MHPOpMAIUHU, KOTopas OyIeT moka3aHa Ha auarpamme (rpapuke):

e Ha BKJIaJIKC MO,HCJ'H: CJICIIKA pa3BCPHUTEC CIIMCOK YCJ'IOBI/II71 U IpaBUJI HA JICBOM MaHEeH U BbI6CpI/ITC HY>XHYIO BaM
IIO3UIIUIO.

* Ha Bxiazaxe cienka [TporpammMa npocMoTpa pa3BepHUTE CHUCOK BETBEH U BBIOEPUTE HYXXHBIN BaM y3eJl.

* Ha Bxiaaxe nHTepakTUBHOTO nepeBa [Iporpamma npocMoTpa pa3BepHUTE CIUCOK BETBEH M BEIOCPUTE HYKHBIN
BaM y3ell.

Ilpumeuanue: Ha Bxinankax [Iporpamma npocMoTpa HeIb3s BRIOMPATH TJIABHEIHN y3€IL.

Cnoco0b co3aanust AuarpaMmbl OTUHAKOB U HE 3aBUCUT OT TOT'O, KaK BbI BbI6paHI/I JAaHHBIC IJI NPEACTABJICHUA:

1. B mento ['eHepupoBath BeiOepuTe pasaesn Juarpamma (43 BLIOPAHHOI0); KaK BapUAHT, HAa BKJajke [Iporpamma
IPOCMOTpa HAXMUTE KHONKY /lnarpaMma (13 BBIOPAHHOr0) B JIEBOM HIDKHEM YIiIy. OTKpOETCS BKJIAIKa
OcHOBHaS TAHEJb TUATPAMM.

Ilpumeuanue: npu BbIBOJIE TAHEJN JUATPAMM TaKUM CIIOCOOOM BO3MOXHBI TOJILKO BKJIaAku OCHOBHAS U
TTonpoOGHnas.

Hcnomnb3ys napamMeTps! Bkyiaaky Tun u Jletanu, 3agaiTe 3JIEMEHTHI 1 BBIBOJIA HA UarpaMMe.

Haxwmute kaonky OK, 4TOOB MOCTPOUTE AWATPAMMY.
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B 3arosoBke quarpamMMbl OyAyT yKa3aHBI y3JIbI MM IPABIUIIA, BEIOPAHHBIE 151 BKIFOYCHHS.

Cnenku monenen ana 6ycTuHra, 6arrmHra n oueHb 6onbLINX Habopos

AaHHbIX

Ecnm B xadecTBe IJI1aBHOI [esn Ha y3Jie MOAETIMPOBaHUs BEIOpaTh I10BBICHTH TOYHOCTH MO/1e/H (0YCTHHT),
IMoBbIcHTH cTaOMIBLHOCTH MOAe/H (63rrunr) nim Co3aaTh Mojie/Ib /15 04eHb 00JIbIIoro Hadopa AanubIx, To IBM
SPSS Modeler mocTpouT aHCamMOJIb U3 HECKOJILKUAX Moesel. JlomoTHUTEbHYI0 HHPOPMAIIIO CMOTPHUTE B pa3iesie

[‘Mopemn 1151 ancamOJteit

~99

Ha ctp. 45|

HOJ’Iy'{eHHLIﬁ CJICTIOK MOJEJIA COACPKUT MEPCUNCIICHHBIC HUXKE BKJIAIKU. BKJ'Ia,I[Ka MOE[GJ'H) NOAACPKUBACT PAa
Pa3JIMYHBbIX HpeI[CTaBJ'IeHI/Iﬁ MOJCJIN.

Tabnuua 8. BKknaaku, AOCTYNHbIE B C/IENKEe MOAEM

Kaasnma Tab Buna Onucanue JlononuTebHast uHGopManus
Monens CBoaxa 11 MoieNn ComepXuT CBOAKY O KauecTBe JloTNOHATETBHYO HHOPMATIMEO
ancam0J1s 1 (Kpome Mozeieit ¢ cMmoTtpute B pasaesie[‘CBoaka s
GYCTHHIOM U HEIPepBIBHBIX ol | [Momemn™ Ha cTp. 46|
HA3HAYCHNS) PAa3HOPOAHOCTH,
MOKa3aTelb PA3JIMYHAS MEXTY
MpeACKa3aHUSMHU 110 Pa3HBIM
MOJEJISIM.
BaxxHOCTH IpeimKTOpa CopmepXuT AuarpaMmy, JonomHnTeNbHY 0 HHYOPMALIUIO
MIOKA3bIBAIOLIYI0 OTHOCUTEJIbHYIO | CMOTPUTE B pa3jelie |“Ba>KHOCTb|
BA)XXHOCTB KaXXJIOTO IPEUKTOpa pesKTOpOB” Ha cTp. 46|
(BXOIHOTO TI0JIS) B OLICHKE MOJIEIIH.
YactoTa BCcTpeuaeMocTu ColepKUT IuarpaMmy, JlonosHuTeNbHYIO HHPOPMAIUIO
MIpeJuKTOpa MOKa3bIBAIOIIYIO OTHOCUTEJIHYIO | CMOTPUTE B pa3jeJe |“LIaCT0Ta|
4aCTOTY MCIOJIb30BAHUS KAXIOTO PEIMKTOPOB” Ha cTp. 46]
NMPpEeIUKTOpa B HAOOpE MOJICIICH.
TouHOCTb MOIeIIeH OTpHCOBBIBAET IUarpamMMy
KOMIIOHEHTOB TOYHOCTH NPEICKA3aHUS 1O
KaXI0# MOJIeJI aHCAMOJIsI.
Hetam Mopeeit Copepxut MHPOPMAIHIO O JlonoHATENIbHY 0 HHpOpMAaLUIo
KOMIIOHEHTOB K10l Moziesm B aHcaMOJIe. CMOTpUTE B pa3jieJie
[“TTompobrocTH 0 MOTEsX]|
[xommonenToB” Ha crp. 47]
WNndopmarnus Copepxut HHGOPMAIHIO O NOJIX, | JOHOJIHUTEIbHYIO HHHOPMALIIIO
HACTpOIKax MOCTPOCHUS I CMOTpPHTE B pasfesie |“CB011K21|
MpOIIecCce OLIEHKU MOJIEJIEN. cnenkos Moseeii / Mubopmars’]
Ha cTp. 4Sl
[TapameTpsl JlaeT BO3MOXHOCTb BKJIIOUUTH B JlonoJIHUTEIbHYIO UH()OPMALIMIO
OIepaluy OLEHOK TOBEPUTEJIbHBIE | CMOTPUTE B pasjeJie |“Ha aMCTpBIl
HWHTEPBAJIBL. CJTeIKOB MoeJIeil qepes
eleHnii/Habopa npasur” Ha cTp.|
125
AHHOTaNWs JlaeT BO3MOXHOCTH JOOaBHUTH
onucaTeJIbHbIE aHHOTANUH, 3a1aTh
10JIb30BATEJILCKOE MMSI, JOOABUTD
TEKCT ITO/ICKa3KHU M 3a7aTh
KJTFOUEBBIE CJIOBA JJISI MOJIEJIH.
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Cnenku moaenen Habopos npasun Jepeso C&R Tree, CHAID, QUEST,
C5.0 u Anpuopm

Crenok moaenu Habop npaBui1 mpeacTaBiiseT NpaBuiia IJIs IpeIcKa3aHusi KOHKPETHOTO BBIXOIHOTO MOJIs,
OTKPBITBIC Y3JIOM MOJICJIMPOBAHUS IIPABILI CBSI3bIBAHUS (APIiori) WM OJTHUM U3 y3JI0B, cTposimux nepeBbs (C&R
Tree, CHAID, QUEST mwm C5.0). B cixyuae npaBuJ1 cBsI3bIBaHUS HAOOP MPABUII TOJDKEH TEHEPHPOBATHCS U3
HEYTOYHEHHOT O CIIeTIKa MpaBWil. B cirydae nqepeBbeB HAOOP MPABUII JOJDKEH TEHEPHPOBATHCS U3 HHTEPAKTHBHOTO
MTOCTPOUTEJIS IEPEBbEB, Y3J1a mocTpoeHus Moseseit C5.0 wm cienka Jr060i Moesm AepeBa. B oTimane ot
HEYTOYHEHHBIX CJIETIKOB, CJICTIKM HaOOpa MPaBIJI MOXHO CTaBUTH B HOTOKH JJIS1 TEHEPHUPOBAHUS IPOTHO30B.

[Tpu BeIMOJIHEHNM TOTOKA, COAEPKAIIETO CICMOK HAOOpa MPAaBUJL, B MOTOK B KAXK/YIO 3aIKCh TAHHBIX JOOABJISIFOTCS
JIBa HOBBIX I1OJISI, COJAEPXKAIUX MPeICKa3aHHOEe 3HaUeHNE U IOCTOBEPHOCTh. VIMeHa HOBBLIX MOJIel OJIy4aroTCs U3
UMEHH MOJIeJH yTeM fgo0aBJieHus npedukcos. B ciryuae HA00POB MpaBUJI CBSI3bIBAHUS UCIOJIB3YIOTCS MPEeHUKCHI
3A- nns monst mporuosa u $4C- a1 moJist focToBepHOCTH. B cityyae HabopoB mpaBmit C5.0 UCIOIBb3YIOTCS
npedukcer $C- my1s1 ot mporro3a u $CC- s moJis focToBepHOCTH. B ciryuae Habopos npasmwit C&R Tree
UCTIOJIB3YIOTCS MpeUKCHl $R- 115 moJIsl porHo3a u $RC- IS OJIs AOCTOBEPHOCTH. B MOTOKE ¢ HECKOIBbKUMUA
cJIeTTKaMi Ha0OPOB MPaBMUJI, IOCIIEIOBATEILHO MPEICKA3BIBAFOIIIMH OTHO U TO K€ BBIXOHOE MOJIe (MJIM HECKOJIBKO
BBIXOJHBIX TIOJIeH) mpedhurcel B MMEHAX HOBBIX IIOJIEH COIEPKAT HOMEP, OTIIMYAIOIINI TaHHOE HOJIE OT JPYTHX.
ITepBrIif B MOTOKE CiIeNOK HAOOpa MPaBUJII UCIIOJIL3YET OOBIYHBIE IMEHA, TIOCIIE BTOPOTO y3JIa UMEeHa OyayT
HaunHatbes ¢ $41- u $ACI-, TpeTuii y3es co3aact uMeHa, HaunHaroumecs ¢ $42- u $AC2-, u Tak nasee.

Kak npumensiiotcst npaBuiia. B oT/indne oT ocTajIbHBIX CJIEKOB MOJEJIEH, eciii Habop MpaBUJI TeHEPUPYETCS U3
MPaBUJI CBSI3BIBAHMS, IS KX IO KOHKPETHO! 3aIMICU MOET T'€HEPUPOBATHLCSI HECKOJIBKO MpeAcKa3aHuil, KOTOphIe
MOTYT IPOTHBOPEUYUTH APYT Apyry. ECTh MBa MeTOna CreHepupoBaTh IMpeAcka3aHus U3 HaOOPOB IMPABILIL

IMpumeuanue: Ecim HAOOPHI MpaBIII TEHEPUPYIOTCS U3 IEPEBbEB PEILICHAHN, TO Pe3yJIbTAT HE 3aBUCUT OT METO/Ia,
MTOCKOJIbKY W3 JIepeBa MOJIYYAFOTCS B3aMMOWCKITIOYATOIINE ITpaBuJIa.

* TosocoBanmne. DTOT METOJ NbITAETCS OOBbEAUHUTH IPOTHO3bI BCEX NPABUJI, IPUMEHUMBIX K AaHHOI 3amucu. [uist
KO 3aIKCH epeOUPArOTCs BCE MPABIIIA, M U3 KAXKIOTO MPUMEHIMOTO K JaHHOHU 3aMUCH IIpaBUIIa
TeHepUpyeTcs NpeICKa3aHue U COOTBETCTBYIOLIAS JOCTOBEPHOCTD. [{J1s KaX10r0 BBIXOJHOTO 3HAYEHUS
BBIYUCIISIETCSI CyMMa 3HAYEHHI JOCTOBEPHOCTH, TIOCTIE YeTO B KAUeCTBE HTOTOBOTO MPEICKA3aHNUs BRIONpaeTC s
BBIXOJHOE 3HAUYCHNE C HANOOJIbIIIeH CYMMOi 3HAYCHNUH TOCTOBEPHOCTH. B KauecTBe JOCTOBEPHOCTH HTOTOBOTO
npescka3anus OepeTcs CyMMa 3HAYeHUH JOCTOBEPHOCTH JJIs1 BLIOPAHHOTO BBIXOJIHOT'O 3HAYECHUSI, IOIeJIEHHAS Ha
YHCJIO MPaBWJI, CPAOOTABIIUX AJIs JAHHOW 3aIUCH.

* IlepBoe coBnajenne. DTOT METO IIPOCTO MEepeOHpaET IpaBUJiIa IO MOPSAKY, H IpeAcKa3aHne TeHEPUPYETCS 110
MIEPBOMY NPABHITY, KOTOPOE OKAXXETCSI MPUMEHUMBIM K TaHHOM 3aHCH.

Ucnonp3oBanueM TOTO UJIM UHOTO MCETOJa MOXHO YIIPABJIATH B ONIUAX IMIOTOKA.

I'enepupoBanue y370B. [1pu nomorm meHro Co3/1aTh BBl MOXKETE CO3/IaBATh HOBBIE Y3JIbl HA OCHOBE HAG0pa MPABUIL

* V3ea ¢puastpa Co3maet HOBBIH y3es GUITLTPA, YTOOBI OTPUIHTPOBATH MOJIS, KOTOPBIE HE UCIOJIB3YIOTCS
IpaBUJIaMU B HAOOpE MPaBUIL.

* V3ex BoiGopa Co3/1aeT HOBBIIT y3eJ1 BBIOOpA /17151 BBIOOpA 3amuceil, K KOTOPhIM MPUMEHMMO BbIOpaHHOE MPABUIIO.
CreHepupOBaHHbBIH y3eJ BBIOEPET 3amucu, JJIs1 KOTOPhIX BCE aHTEIEACHThI IPABUIIa UCTUHHBL. 1715l 3TOM Oniuu
TpebyeTcs BBIOpATh MPaBUIIO.

* V3ea TpaccupoBkn npaBui Co31aeT HOBBIN HaAy3e IJTs1 BEIYMCIICHAS TOJIS, TIOKA3bIBAFOIIETO, 0 KAKOMY
TIPaBUILy CIeJIaH IPOTHO3 IS TOH Wi WHO¥ 3anmcu. Ecim Habop MpaBIT OIIEHMBASTCSI METOIOM IIEPBOTO
COBIIA/ICHUS, 9TO MMPOCTO YKa3aHUE HAa IMepBoe cpaboTasiiee mpaBuio. Ecim HaOOp MpaBUIT OIEHUBAECTCS METOOM
TOJIOCOBAHMS, 3TO OoJiee CIIOKHAS CTPOKa, CoAepKaIasi BXOAHYO HH(PpOPMAIHIO MeXaHN3Ma T'0JIOCOBAHUS.

* Eaunnunoe nepeBo pemennii (xoJict) / Exunmanoe nepeBo pemennii (maymtpa GM). Co3aeT HOBBIN €IUHBIN CIICTIOK

Habopa MpaBUJI, HOJyYeHHBIN 13 TEKYIIET0 BRIOpaHHOTO mpaBmia. JJocTynHa Tobko B Moaessix C5.0 ¢
NOBbIIIIEHHEM 3HAYMMOCTH. [[OTIOJTHUTEIbHYIO HHPOPMAITIIO CMOTPUTE B pa3ielie |“YCI/IJIeHHLIe moaerm C5.0” Ha|
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* Moaeab Ha nasmTpy BosBpaiiaetr Mozesb Ha aJIUTPY MOJIeJieil. DTO MOJIE3HO B CUTYAIHSIX, KOT/1a KoJuiera
MOCJIAJT BaM IIOTOK, COJIEPXKAIINI MOIE b, HO HE CAMY MOJIEJb.

HpnMeanne: B cienke Ha6opa mpaBuJI BKJIAJOK HapaMeprI u CBOﬂKa TAKHC XK€, KaK B MOJCJIIX ACPEBa pemeHHﬁ.

Bxknagka Mogenb Habopa npasun

BKJ'Ia,E[Ka MO,E[GJ'IL CJICTIKa Ha60pa IIpaBUJI COACPKUT CIIMCOK ITPABUJI, U3BJICUCHHBIX U3 JAHHBIX aJITOPUTMOM.

IMpaBmta pa3OuTHI IO KOHCEKBEHTY (IIpe/ICKa3aHHasl KaTerOpus) M MPeACTaBIIEHBI B CIIeAyIomIeM Gopmare:
if anTeyegenT 1
and anTeuyeneHT 2

and aHTeyeneHT n
then npegckasanHoe 3HauyeHue

T7e KOHCEKBEHT M aHTelefeHT 1 - aHTeuefeHT _n mpeacTaBiIstoT coboif yeiosus. [IpaBuio moHnMaercs Tak: " s
3ammcei, T1e ICTUHHBI BCE YCJIOBUS aHTelefeHT 1 - aHTeueAeHT_n, BepOsSTHO, YTO UCTHHEH KOHCeKBeHT." Eciu Ha
MaHEeJIM MHCTPYMEHTOB HaxxaTh KHONKY IToka3aTh 3K3eMILISIPbI/10CTOBEPHOCTD, IJIsI KAXIOTO IpaBuiia OyIeT Takxe
MMOKa3aHO YMCJIO 3aMUCEH, K KOTOPBIM IPUMEHUMO JAHHOE IPABUJIO, TO €CTh JIJISI KOTOPBIX UCTUHHBI AHTEIE/IEHTHI,

(9K3eMILIAPDI) U JOJIS TEX 3aIUCeH, 11 KOTOPBIX UCTHHHO MPaBUJIO B 1esioM (/0CTOBEPHOCTD).

Vuture, uto 111 Habopos npaBuit C5.0 JOCTOBEPHOCTD BBIYKUCIISIETCS HeCKoJIbKko nHave. C5.0 ucmosb3yeT ai1s
BBIYUCJICHHSI TOCTOBEPHOCTH IIPABHIIA CIICAYIOIIYIO (GOPMYITY:
(1 + wucno 3anuceii, rge npasuno BepHO)

/

(2 + uucno 3anuceii, rge UCTUHHB QHTeLEOeHTH NPaBuIa)

Takoii cnoco6 oleHNBATH TOCTOBEPHOCTb HACTPOEH Ha MPOLECC FeHEPUPOBAHMS IPABUII U3 JIEpeBa PeLLCHU
(uMeHHO Tak co3gaetcst Habop mpasui B C5.0).

MmnopT npoekToB u3 AnswerTree 3.0

IBM SPSS Modeler MoxeT UMIIOPTHPOBATH MPOEKTHI, coXpaHeHHbIe B AnswerTree 3.0 nimu or 3.1, ucrnosib3yst
nmmasoroBoe okHO Paiisr > OTKPHITH, KaK YKa3aHO HUXKE:

1. Bribepute B Menro IBM SPSS Modeler:
®aiis1 > OTKpPLITH NOTOK
2. U3 Brimagarowero cnucka ®aitnsl Tuna Beioepute Paiinbl npoexta AT (*.atp, *.ats).
Kax/1plif IMIIOPTHPOBAHHBIN IPOEKT Npeodpasyercs B noTok IBM SPSS Modeler co crenyrommmu y3iamu:

* OnvH UCXOJHBIN y3eJ1, ONPeIeISIONINA NCIIOJIb3yeMblii ICTOYHUK TAaHHBIX (Hampumep, daitn nanabix IBM
SPSS Statistics mm HCTOYHUK O6a3bI TaHHBIX).

* JI7is XaXI0ro JiepeBa B MPOEKTe (MX MOXKET OBITh HECKOJIBKO) CO3/1aeTCsl OIMH y3el THIl, KOTOPBIiA
OTpeessieT CBOWCTBA IS KaXKI0TO NOJIs (TIepeMEHHOI), BKIIFOUAs THII, POJIb (JINOO MPEIUKTOP, TO €CTh
BXOJIHOE TIOJIe, JTNOO MpecKa3aHHOE IOJIe, TO €CTh BEIXOAHOE), OIIINH IPOMYIIEHHBIX 3HAYCHUH U APYyTHE.

e JIyist KaXJI0TO JIEpeBa B MPOEKTE CO3/IaETCS y3eJI pa3elieHus], KOTOPBI pa30uBaeT JaHHBIE JIJIs1 00yUaromen
WJIM KOHTPOJIbHOM BBIOOPKH, U y3€J1 HOCTPOCHUS IePEBa, KOTOPbII ONPe/IeIIIeT MapaMeTPbl TeHEPUPOBAHUS
nepesa (310 y3es1 C&R Tree, QUEST nuymu CHAID).

3. Yto6sI IIPOCMOTPETL CICHCPUPOBAHHDBIC ICPEBbS, BHINOJIHUTE IMIOTOK.

Kommentapuu

* JlepeBbs peienuii, crenepupoBanubie B IBM SPSS Modeler, Henb3st sxciopTupoBaTh B AnswerTree; UMIOPT u3
AnswerTree B IBM SPSS Modeler HeoOpaTum.

* [lpubsLH, onpenenennbie B AnswerTree, He coxpaHSroTcs npu uMmnopte npoekta B IBM SPSS Modeler.
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NnaBa 7. Mogenu 6ailecoBCKUX cetem

Y3en banecoBcKan ceTb

ITpu nomoum y3;1a bailecoBckasi ceTb MOXHO TOCTPOUTH BEPOSTHOCTHYIO MOJIEIIb, KOTOPAsl, OMUPASICh U Ha
HaOJIF0JTaeMble 3apEeTUCTPUPOBAHHBIC CBUACTEILCTBA, M HA MPAKTHYECKHE COOOPAXKECHUSIMHE 3PaBOTO CMBICIA, TAeT
OIIGHKY BEPOSITHOCTEI TeX MJIM MHBIX UCXOJI0B, IPUBJIEKAS aTPUOYTHI, KOTOPBIE HA NEPBBII B3I HE UMEIOT K
3TOMY OTHOIIIEHHS. DTOT y3€JI B OCHOBHOM pabOTaeT C yCUIICHHBIMH JIEPEBOM HAaUBHBIMU 0ai€COBCKUMU CETSIMU
(Tree Augmented Naive Bayes, TAN) 1 OJIHBIMI MapKOBCKMMHU CETSIMH, KOTOPBIE H3HAYAJILHO UCIIOJIb3YIOTCS J1JIs1
KJ1accupukanmu.

BatiecoBckue ceTr UCHOJIb3YIOTCS TS MPOTHO3UPOBAHUS B CAMBIX Pa3JIMYHBIX CUTYANUSIX; BOT JIMIIb HEKOTOPHIE
TIPAMEPHI:

* BriOop aznpecaTta KpeauTa ¢ HU3KUM PUCKOM JieorTa.

* OreHka BpeMeHH, KOT1a HY)KHO BBINOJHUTH TEXOOCTy>)KUBaHUE 000PYIO0BaHUS, 3aMEHY JeTajlell NI 3aMeHY
€caMoro o0OpyI0BaHUSl, C YI€TOM MOKA3aHUHN JATYMKOB U CYIIECTBYIOIIUX 3aMUCEH.

* Pemenne BOIIPOCOB KJIMCHTA Y€PE3 ONNCPATUBHBIC HHCTPYMCHTDBI YCTPAHCHU S HeHCHpaBHOCTCﬁ.
° I[I/IaFHOCTI/IKa U YCTPAHCHUC HGI/ICHpaBHOCTCﬁ B CETSX COTOBOI TCJ'IC(i)OHI/II/I B p€aJIbHOM BPEMCHHU.

® OI_[eHKa MNOTCHIIUAJIbHBIX PUCKOB U BbIHprIIHCﬁ HAyYHO-UCCJICAOBATEJILCKUX NPOCKTOB C HEJILIO COCPEAOTOUYUTH
pecypchl Ha MHOTOOOEIIIAIOIINX HAPABJICHUSIX.

BatiecoBckas ceThb - 3T0O Tpaduueckas MOJIejIb, B KOTOPOIi IEpEMEHHBIC U3 HA0Opa TAHHBIX MPEICTABJICHEI Y3JIaMH)
rpada, I KOTOPBIX UMEET MECTO BEPOSITHOCTHAS, WJIM YCIIOBHASI HE3aBUCUMOCTH APYT OT npyra. CBs3u, UK AYyTH,
MEXIy y3JIaMH 0alleCOBCKOI ceTH MHOTAa, HO HE BCET1a OTBEYAOT NPUINHHO-CIICCTBCHHBIM CBSI3siM. Hampumep,
IIpH HOMOIIHN 06aileCOBCKON CETH MOXHO BBIYICIUTE BEPOSITHOCTD HAJIMYMS Y MAIIEHTa HEKOTOPOit O0JIe3HN, 3HAS O
HAJIMYUY WM OTCYTCTBHU OIPEIeICHHBIX CAMIITOMOB B UMesl APYTHe BaXKHBIE CBEIICHUS, €CII UMEET MECTO
BEPOSTHOCTHAS HE3aBHCUMOCTDL MEXy IOKa3aHHBIMH Ha rpade cumMnToMaMu 1 60jie3Hbo. CeTn 061a1a10T BechbMa
BBICOKOH YCTOMYMBOCTBIO K MPOITyCKaM MH(GDOPMALUH U JAIOT HAMJTyYIlIe BO3MOXKHbIE IPEACKa3aHNUs UCXOIS U3
HAJIMYHBIX CBEJCHUMN.

XapaxkTepHsblil npumep 6aitecoBckoii cetu noctpoeH Jlayputnenom u lllnurensxanrepoM B 1988. OH u3BecTeH kak
MoJienb "A3us" ¥ IpeacTaBiseT cOO0M YIPOIICHHYIO BEPCHEIO CETH I JUAaTrHO3a HOBBIX MMAIIMEHTOB Bpaya; CBSI3U
MOJHO CYUTATh BEIYIIMMH U3 IPUYUHBI B cllencTBre. Kaxxaplil y3el npenctapisieT ¢haceT, KOTOPBIA MOXKET
KacaTbCs OCOOEHHOCTEe! nanuenTa; Hanpumep, "Kyput" oTHOCUTCS K MOATBEPKIACHHOMY KYPHUJIbIIHKY,
"TloceTninA3uro" o3HaUYaeT HEJABHAN BI3UT B A3HF0. BeposITHOCTHBIE B3aMMOCBSI3M IIOKa3aHbI KaK COSAMHEHUS
MEXy y3JIAMHI; TaK, KypeHHe IOBBIIIAeT BEPOSTHOCTh M OPOHXUTA, M paKa JIETKHUX, TOT/Aa KaK MOXIJION BO3pacT
CBSI3BIBACTCS TOJIBKO C BEPOSITHOCTBIO paka JIeTKAX. AHAJIOTHYHBIM 00pa3oM aHOMAaJIMK Ha GIIFoOporpaMme JISTKHUX
MOTYT BBI3BIBATHCS JINOO TyOEpKyJie30M, JTMO0 pakoM JIETKUX, TOTAa KakK IIAHCHI TOTO, YTO HAI[MEHT CTPAaaeT OT
OJIBIIIKY (JTUCITHOD) YBEJIMYMBAIOTCSI, €CJIM Y HETO TaKXKe OPOHXUT UJIU PaK JIETKUX.
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Bayesian Network

Type
@ Predictors
@ Targets

Importance

@10004
@08 002
@06

XRayResult

Dyspnea

Bronchitis

PucyHok 29. MNMpumep cetn "Asuna" Jlayputyena n LLinurensxantepa

EcTb HECKOIBKO IIPUYUH UCIIOJIb30BATH 6aﬁeCOBCKyIO CCTh:

* DTO MOMOTaeT y3HaBaThb O NPUIMHHO-CJICICTBEHHBIX B3AUMOCBA3AX. Bnaronapﬂ OTOMY Yy BAaC NOABJIACTCA
BO3MOXHOCTb U3YYUTH HpO6HCMHyI—O o0J1acTh 1 mpeacKasaTh NOCJICACTBUA BMCIIATCIILCTBA.

* Certb obecrieunBaeT 3(pPEeKTUBHBIN MOAXO K IPEIOTBPAIICHHAIO IIEPEOOYICHHSI, MJIH YPe3MEPHON OATOHKH IO
JTaHHBIE.

* Cetb oOeceunBaeT yz[o6Hoe, HarJisigaHo€ MpeaACTaBJICHUC B3aUMOCBSI3EH.

Tpeoosaunusi. [Tos1s1 Ha3HAYEHMS JOJDKHBI OBITH KATErOPUAJILHBIMU, U MX TUII K3MEPEHUN MOXKET OBITh TOJIBKO
Homunaawvnoe, Iopszarosuiti nomep win @aar. BxomHble n0JIss MOTYT OBITH JIF000T0 Tua. HenpepbiBHBIE MOJIsI
(TIOJISI YMCIIOBOTO AMATIa30HA) HA BXOJEe aBTOMATHYECKH Pa30MBAIOTCS HA MOAANANa30HbI U P00 Pa3yroTCs B
KaTeropuabHbIC; yITHTE, OJHAKO, YTO €CJIM PaCIpeIeieHue HECUMMETPUIHOE, TO JIYUIIIEro Pe3yibTaTa MOXKHO
JIOOUTHCS, €CII KATErOpU30BaTh MOJISI BPYUHY!O, 100aBUB nepes y3ijoM baliecoBckast ceTh y3en Pa3nenenue Ha
uHTEepBasbl. Hampumep, ucnosib3yiite y3en OnTuMabHasi KaTeropu3anus, 3a/1aB B KA4eCTBE YHPABJIAIOMIETO [TOJIS -
1oJie Ha3Havenus y3Jia baifecoBckas ceTb.

HpnMep. AHaJ’II/ITI/IKy OaHka HYXHa BO3MOXHOCTDB ITPOTHO3UPOBATH, KAKUEC KJIMCHTHI UJIM MIOTCHIUAJIbHBIC KJIMCHTBI
CKJIOHHEI K ,Z[C(bOJ'ITy 10 NOTrallI€HUIO KpeAuTa. HpI/I IIOMOIIY MOACIN 0aiieCOBCKOI CETH MOYHO BBLISBUTH
XAPAKTCPUCTUKU KJIIUCHTOB, CKJIOHHBIX K z[e(bonTy, 1 IOCTPOUTDb HECKOJILKO PA3JIMIYHBIX THUIIOB MOIICJ'IGﬁ, YTOOBI
BbI6paTB 13 HUX HAUJTYUIIETr O MPOTHO3UCTA NOTCHIIUAJIBHBIX HEIJIATCJIBIIIUKOB.

IIpamep. OnepaTopy TEICKOMMYHHUKAIIOHHON CETH HY’KHO MUHIMHU3UPOBATH YUCIIO OTKA30B OT MOANUCKH (TaK
Ha3bIBaeMoe "OTTOK KJIMEHTOB") U eXeMeCIYHO OOHOBJISITh MOJIEJIb C YI€TOM JaHHBIX UCTeKIIero mecsua. [Tpu
MIOMOIIY MOJIe Il OalleCOBCKOM CETH MOXHO BBISIBUTh XapaKTEPUCTUKH KJIMEHTOB, CKJIOHHBIX K OTTOKY, U
MPOJOJDKUTH 00y4eHre MOIEJIU 110 HOBBIM JAHHBIM KaX bl MecsLl.

Onuuu mogenu ysna 6anecoBCKo ceTn

HWms moaem MosxHo CIr€HEpUPOBATH UM MOJCIN ABTOMATHUYCCKH HA OCHOBE ITOJIA HA3HAYCHU S UJIA ITOJIA ID (.HI/I6O
THUIIAa MOJICJIN B CJIyvae, €CJIM HUKAKO€ U3 3TUX MoJIe He 3az[aHo) 0o 3a4aTh IMOJIb30BATCIIbCKOC UM,

Hcnoan3o0BaTh pa3/J1€/ICHHbIC JaHHbIC. Ecmmn OIIPEACJICHO I10JIC pa3/Jaciia, 0Ta O rapaHTUPYCT, YTO JJId
MIOCTPOCHU S MOICJIA 6y,£[yT HCIIOJIb30BATHCA JaHHBIC TOJIBKO U3 pa3aeja O6y‘IeHI/I$I.
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ITocTponTh MOJE/b I/ Ka:KA0r0o pa3ouenns. CTPOUT OTIEJIBHYIO MOAEIb IJIs1 KaKA0T0 BOSMOXHOTO 3HAYESHHS
BXOJHBIX I10JIeH, 33JAaHHBIX KaK [0JIs1 paclIeIUieHus. JJonoIHuTeIbHYI0 HHDOPMAIIMIO CMOTPUTE B pa3/ielie
[TlocTpoenue Mozeseii paciienyienns” Ha ctp. 29|

IMoavmuoskecTBa. [Tpu moMoIu 3TOro MOJIst MOXHO yKa3aThb HOJIE JI pa3/ieIeHUs JAHHBIX HA OTJeJIbHbIE BHIOOPKH
JUISL Pa3HBIX CTAANI OCTPOEHUS] MOJEIIH - OOy4YEHUSs!, UCIBITAaHUS U IpoBepku. CreHepupoBaB MOJEJIb IPU IOMOIIU
OJIHO¥ BBIOOPKHM M UCIBITAB €€ TP OMOIIH APYToid, MOXHO ITOJIyYUTh HAJAEXKHBIN ITOKa3aTeslb KauecTBa
00001meHnst Moies M Ha OoJiee KpynHble HAOOPB! AAHHBIX, TOA0OHBIE TeKymuM. Ecim npu nomorum y3ioB Tun nim
Paznern Obm onpenesieHs! HECKOJIBKO MOJIEl pa3aesios, Ha BKiaake [Tosis Ha KaXI0M y3Jie MOJACIUPOBAHUS, TIE
UCIIOJIb3YETCS pa3/iesieHue, JOJLKHO ObITh BEIOpaHO OIHO HoJie pasfesa. (Ecim npucyTcTByeT TOJILKO OIUH pa3fed,
OH OyJIeT UCHOJIb30BAThCS ABTOMATHYECKH IIPH BCIKOM BKJIFOUEHUH pasjesieHus.) Kpome Toro, yutute, 9T0 115
IIPUMEHEHHs BBIOpaHHOIO pa3jesia B aHaJIM3e Ha Bkiaake [TapaMeTpsl Moeu A1 y3J1a JOJDKHO OBITh Takxke
BKJIFOUEHO pa3jesienue. (Buikitouenue 3Toif onuuu fejaeT BO3MOXKHBIM OTKJIFOUEHHE pa3/iesIeHus 0e3 N3MEHEHHUsI
3HAYCHUI MapamMeTpoB MoJIei.)

Pa3ouenns. /{1 pa3OueHnst Moiesieil BRIOEpHTE IIOJIe WA OJIS pa30rueHus. DTO aHAJIOTHYHO 338 TaHUFO TS TOJIS
pomu Pacwemnienue Ha y3me Tun. B xadecTBe mosteit pa30omeHnss MOKHO HaA3HAYATH TOJIBKO MOJIS C TUIIOM H3MEPEHUs
®aar, Homunaannoe, ITopsiakosblii Homep v HenpepbiBHoe. [10151, BEIOpaHHBIE KaK MMOJIS pa30UeHMS, HETb3 S
UCIIOJIH30BATh B KAUECTBE MOJICH Ha3HAUYCHMSI, PA3/IeJIOB, YaCTOTHI, BECa MJIM BXOJAHBIX MOJIeH. [lOOTHUTEIbHYIO
uH(pOpMAIIIO cMOTpHTE B pasese|TlocTpoenue Moeseil paciienyenns” Ha ctp. 29|

HPOIIOJDKI/ITL 06y'lelme CyllIeCTBlellIefl moaemu. Ecim aTa onmus BLI6paHa, PE3YIbTATHI HA BKJIAJKE Monens crenka
MOJIEJI OOHOBJISIFOTCS IIpU KaxJ0M 3allyCK€ MO/JCJIN. 9T10 IMMOJIE3HO, HAITPpUMED, IpU J00aBJICHUN UJIM U3MEHEHUU
HUCTOYHHUKA JAHHBIX B CyIHeCTByIOHICﬁ MOOECJIH.

Ilpumeuanue: OGHOBIATHCS IPH ITOM MOXET TOJILKO CYIIECTBYIOIIAS CeTh; JOOABIJICHNE IUIH YAAJICHUE y3JI0B HITH
coeIMHeHNT HeBo3MOXHO. KaxpIit pa3, koraa B epeoOydaeTe MOIeb, CETh OyIeT UMETh Ty ke KOH(PHUTypaIuio;
MEHSTHCS MOTYT TOJIBKO YCJIOBHBIE BEPOSITHOCTH M BaXXHOCTH IIPEIAUKTOPA. DTO HEBAXHO, ECIIN HOBBIE JaHHBIC B
[EJIOM CXOJHBI CO CTAPBIMU M MOXHO OXHUAATh, YTO BAXXHBIMU OCTAHYTCS T€ XKe CaMble MOJIST; €CJIN Ke HYKHO
MPOBEPUTH UJIM UBMEHUTH COCTAB 8adcHOro (& He MPOCTO CTENEHb BAXKHOCTU TOTO, UYTO €CTh), HY’)KHO MOCTPOUTH
HOBYIO MO/I€JIb, TO €CTh HOBYIO CETh

Tun cTpykTypbl. Boibepute cTpykTypy, KOTOpasi OyJAeT UCIOIb30BATHCS IPU CO3/IaHUM OaileCOBCKOIl ceTu:

* TAN. HauBHas GaiiecoBckast Moiejib npuparmusaemoro aepesa (Tree Augmented Naive Bayes model, TAN)
CO3/1aeT MOJIEJIb IPOCTOI OallecOBCKOIl ceTH, MpeAcTaBIIsAIoNIeH COO0 yCOBEPIICHCTBOBAHNE CTAHIaPTHOM
HAMBHOU 6aileCOBCKOI MOIe . DTO TOCTUIACTCS TEM, YTO KAXbI HIPETUKTOP MOXKET 3aBUCETh OT IPYTrOro
OpPeIUKTOPa, a He TOJILKO OT MEPEMEHHON Ha3HAYCHHSI, YTO MOBBIIIACT TOYHOCTh KJIACCH(DUKAIINH.

* MapkoBckoe orpaxjaenne. Beioupaer B Habope TaHHBIX CIIeTyIONIN HAOOP y3JI0B: POAUTEIH NIepeMEeHHON
Ha3HAYEHUs, JOUEPHUE Y3JIbl IEPEMEHHON HA3HAUYEHUS U POJIUTENIM JOoUepHUX y3JI0B. [1o cyTn MapkoBckoe
OrpaXk/IeHue OXBATHIBAET BCE IEPEMEHHBIE CETU, KOTOPBIE TPEOYIOTCS JIJI MPE/ICKa3aHUsl IEPEeMEHHOM
Ha3HayeHusl. Takoi MeTOI HOCTPOEHUS CETH CUUTAeTCsl 60Jiee TOUHBIM, HO NMPpU O60JIBIINX HAOOpaxX JAHHBIX 3a 3TO
MPUXOIUTCS PACIIIAYNBATHCS BpeMeHEeM 00pabOTKH, MOCKOJILKY YYUTHIBACTCS MHOTO IEpeMEHHBIX. UTOObI
COKpaTUTb 00beM 00PabOTKH, MOXHO Ha BKJIaJKe JJOMOJHUTEIBHO IpH oMol onnuii OTéop nokasaresei
BEIOPATH IIEpEeMEHHBIE, KOTOPBIE CYIIECTBEHHO CBSI3aHBI C IEPEMEHHON Ha3HAYCHUSI.

BrJIIOYHMTD 1IAT NpeABapUTE/IbHON 00PaGOTKH /17151 BLIOOPA BO3MOKHOCTeil. BKITIOUMB 3TOT NepekroyaTesb, Bbl
MOJETe UCIOJIb30BaTh onmmu OTO60p nokasareJel Ha BKi1aake JlOMOJIHUTEILHO.

Metoa 00y4enusi napametpoB. [TlapameTpsl 0aileCOBCKOM CeTH - 3TO YCJIOBHBIE BEPOSITHOCTH JIJIsl TAHHOTO y3J1a MpU
WU3BECTHBIX 3HAYEHUSIX POAUTENLCKUX Y3J10B. JJOCTYNHBI BA BAPUAHTA OLIEHKU TaOJIUI YCIIOBHOMN BEPOSITHOCTH ISt
Y3JIOB C U3BECTHBIMU 3HAYEHUSIMU POAUTEJLCKUX Y3JI0B:

* Makcumym npasaonoao0us. Bxirrounte sTOT nepekIrouaTellb, €CJIU UCIOIb3yeTe O0JIbIION HAOOp NaHHBIX. DTO
BBIOOP 1O YMOJTYAHUIO.
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* baiiecoBckas HacTpoiiKa /151 MAJIOro YucJja siaeek. [1st HeGOIBIITNX HAOOPOB JAHHBIX €CTh ONTACHOCTD
Hepeo0yINTh MOJEIIB, 4 TAKXKE PUCK OOJIBIIOTO YHCIIA HYJIEBBIX YacTOT. BeibepuTe 3Ty oniuro, 4ToOs!
OpeoaOJIETh OTU TPYAHOCTHU MYTEM CTJIA)KUBAHUS, YMEHBINAOMICTO BJIUSAHUEC HYJICBLIX YaCTOT U HCHAICKHBIX
OIICHOK.

LlononHutenbHbie onuuu yana 6ailecoBCKOM ceTH

HOHOHHI/ITSHLHLIG OIIIWH y3Jia CIyXXaT OJIA TOYHOI HaCTpOI7IKI/I nponecca NOCTPpOCHU MoOJgEJIeH. ﬂ)’[ﬂ AOCTYIIa K
OKCIICPTHBIM ONIIUAM BLI6€pI/IT€ PEKUM ﬂOﬂOﬂHﬂTe.ﬂbHO Ha BKJIAJIKE Z[OHO.HHI/ITC.HLHO.

ITponymennsie 3Havenus. I[1o ymomaannto IBM SPSS Modeler ncnosb3yeT TOJIBKO T€ 3aIHCH, KOTOPBIE COAECPKAT
JIONYCTHMbIE 3HAYESHHSI BO BCEX MOJISIX, MCIOJIb3yEeMbIX B MOAEIH. (DTa CTpATEerusl TAKXe HA3bIBACTCS HCKJIIOYEeHHe
NPONYINEHHbIX 3HAYEeHMI HeJuKoM.) MHor1a, Kor/ia NponyeHHbIX 3HaYeHnit MHOTO, TaHHBIH 0X0/1 OTOpachIBaeT
HENO3BOJIMTEJILHO MHOTO 3aIKCEH, TaK YTO OCTABIIMXCS TaHHBIX HEJOCTATOYHO /Il TEHEPUPOBAHUS XOPOILIEH
Mojesi. B Takux ciiyyasix MOXHO OTMEHUTD BbIOOp onuuu Mcnosb30BaTh TOJbKO NoJHble 3amucu. Torna IBM SPSS
Modeler mpITaeTcst KICHOJIL30BATH [JIs1 OIICHKU MOJIEIN MaKCUMYyM HH()OPMALIUH, BKJIFOYAs Te 3aIUCH, TIe
HEKOTOPBIE TOJIS COIEPKAT MPOMYIIIeHHbIE 3HAUeHN. (DTa CTpaTerus TakKe Ha3bIBACTCS HOMAPHOE UCKAOUEHUEe
MIPOIYIIICHHBIX 3HaYeHNH.) OTHAKO TaKOe MCIOJIb30BaHIE HEMOJHBIX 3aMICeif MHOTJA MPUBOANUT K BHIYHACIATEIILHBIM
mpobJjeMaM TpH OIEHKE MOJIeJIeH.

Jlo0aBUTH Bce BePOATHOCTH. 3a7aeT, TOOABIISIOTCS JIM BEPOSTHOCTH JJIS KaX/10H KaTerOPUH BHIXOAHOTO MOJIS K
KaXx1oi 3anucu, obpadateiBaemoii y3iaom. Ecim sTa onius He BeIOpaHa, 100aBIISeTCS TOJIbKO BEPOSTHOCTh
IIpeACKa3aHHOM KaTErOpUH.

Kpurepuii He3aBucumocT. Kputepnii He3aBUCHMOCTH OIICHUBAST HE3aBUCHMOCTD JIPYT OT APYyTa MapHbBIX
HAOJIFOTaeMBIX 3HAUCHUH IBYX IepeMeHHBIX. BriOepuTe THI MpOoBepKH. []OCTYIIHBIE BApUAHTHI:

*  OrTHomeHue npannonoaoﬁnﬂ. HpOBepﬂeT HE3aBUCUMOCTD MOJI HA3HAYCHUA OT NPEAUKTOPA NYTEM BbIYUCIICHUA
OTHOLICHUA MEXKY MaKCUMAJIbHBIMU BEPOATHOCTSAMMU PE3YyJIbTATa IIPU ABYX PA3JIMYHBIX THIIOTE3aX.

* Xn-kBaapat Ilnpcona. [TpoBepseT He3aBUCHUMOCTD ITOJISI HA3HAUCHUS OT IPEAUKTOPA, UCIIOIb3Ys HYJIEBYIO
TUIIOTE3Y, COIJIACHO KOTOPOI OTHOCHTEJIbHBIE YACTOThI HACTYIUJICHUS HAOIIOJaeMBbIX COOBITUH ClIeTyIOT
3aJaHHOMY PACIpEIeJICHHIO YacTOT.

MO,HSJ'II/I 0alieCOBCKOM CETH BBIOJIHSIOT YCJIOBHBIC ITPOBCPKH HE3ABUCUMOCTH, B KOTOPBIX UCIHOJIB3YFOTCS
NEPEMEHHBIC IOMUMO IIPOBCPACMBIX IIAp. KpOMC TOIro, 9T MOACIIA U3YyYarOT HE TOJIbKO B3aMMOCBA3U MEXAY IIOJIEM
Ha3HA4YCHUSA U NPCOAUKTOPAMHA, HO U B3AUMOCBSA3U MCXKIY CAMUMU IPEAUKTOPAMU

IIpumevanne: Onuun KpUTEpHs HE3aBUCUMOCTH JOCTYIIHBI, TOJIbKO €CJIM Ha BKJIaake Mosenb BeIOpaTh BriIounTh
1iar npeABapuTeIbHOI 06padoTKH /151 BbIOOpa BO3MOsKHOCTeH 1y Tl CTPYKTYPbl MapKOBCKOTO HOKPBITHUS.

YpoBeHb 3HaYNMOCTH. B coueTanuu ¢ HacTpokaMu KpUTEpUs HE3ABUCUMOCTHU JAET BO3MOXHOCTD 32/1aTh 3HAUCHUE
OTCEUEHM S IPU BLIIOJHEHUH MPOBEPOK. UeM HUKe 3TO 3HaueHHe, TEM MEHbIIIE CBS3Ei OCTAeTCs B CETU; YPOBEHD MO
ymMoJuryanuto - 0,01.

IMTpumeuanue: DTa ONIMs JOCTYIIHA, TOJBKO €CJIM Ha BKJIaJKe Moesib BRIOpaTh BKIIIOUHTD 1IAr MpeIBapuTe/IbHOI
00padoTKH /1151 BLIOOPA BO3MOKHOCTEH 1Tk THIl CTPYKTYPbl MapKOBCKOTO TIOKPBITHS.

MaxkcuMabHbIil pazMep Ha0opa HACTPOHKH. AJITOPUTM CO3/IaHUS CTPYKTYPhI MAPKOBCKOTO OTPaXXIeHHS IPOBEPSET
HE3aBHCUMOCTbD JJIsl IpU HAOOpax ycIoBUil Bce OOJIbILETO pa3Mepa U yaJIsieT U3 CeTU U30bITOYHBIE CBS3H.
ITockomnpky 11 00pabOTKU KPUTEPUEB ¢ OOJIBIINM YUCIIOM NEPEMEHHBIX YCJIOBUS TpeOyeTcs 60Jiblie BpeMeHH U
MaMSITU, YUCIJIO NEPEMEHHBIX MOXHO OTPAHUYUTL. DTO MOXET ObITh OCOOEHHO MOJIE3HO NPU 06pabOoTKe JAHHBIX C
CHJIbHBIMH 3aBUCUMOCTSIMU CPEIU MHOTUX IepeMeHHBIX. MIMeliTe B BUy, OHAKO, YTO MOJIYYaOIIAsICs CETh MOXET
collepXKaTh HEKOTOPBIE N30BITOYHBIE CBS3H.

VkaxnTe MakCUMaJIbHOE YHCIIO NEPEMECHHBIX YCIIOBUS IIPU NPOBEPKEC HE3ABUCUMOCTHU. 3HavYeHue 1Mo YMOJITYaHUTO - 5.
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IIpumeuanne: DTa OnIys JOCTYIHA, TOJIBKO €CJIM Ha BKJIaAKe Mozesb BEIOpaTh BRIIOYATD ar npeaBapuTe/ibHOi
00paboTKH /111 BbIOOPAa BO3MOKHOCTEH 1y THI CTPYKTYPbI MapKOBCKOTO MOKPBITHSL.

BblﬁOp BO3MOKHOCTEIi. HpI/I MOMOIIY 3TUX OINIUIA MOXHO OI'PAHUYUTD YUCJIO BXOOHBIX NICPEMEHHBIX ITPU o6pa60T1<e
MoJ€eju, YTOOBI YCKOPUTH NPOUECC NOCTPOCHUS MOICIIN. 9T0 0COOEHHO MOJIE3HO Ipu CO3JaHNU CTPYKTYPhI
MAapKOBCKOT'O OIrpaXaA€Hus, rac YucCjI0 BXOAHBIX IICPEMEHHBIX MOXET OKAa3aThbCs BECbMa BCJIIMKO, Bbl MOXCTC
BbI6paTL TOJIBKO T€ BXOIHBIC IECPEMCHHBIC, KOTOPHBIC CYILICCTBCHHO CBA3aHBI C HepCMCHHOﬁ Ha3HauYCHUs.

Ipumeuanue: Onuun BEIOOPA BOZMOXKHOCTEH TOCTYIHBI, TOJILKO €CJIH Ha BKJIaike Mo/ielib BBIOpaTh BKIIOYHTH
1ar npeBapuTe/ILHOIl 00padOTKH /ISl BLIOOPA BO3MOKHOCTEN.

* Bxoanble noJis Bceraa Boiopansl. [1py moMornu cpenctsa BEIOOpa MoJieit (KHOIKY cripaBa OT TEKCTOBOTO MOJIS)
BEIOEpHUTE B HAOOPE JaHHBIX IIOJIs, KOTOPHIE BCeraa OYAyT MUCHOJIb30BATHCS TP HOCTPOCHUH MOIEIIH
OattecoBckoii ceTn. [ToJie Ha3HaYeHNS BeerAa BeIOpaHo. OOpaTuTe BHIMAaHKE HA TO, YTO 3JIEMEHTHI 3TOTO CIIICKa
BCE PABHO MOTYT OTOPAchIBATHCA B XOJ€ IOCTPOCHUS MOJEIIeH OalieCOBCKOM CeTH, €CIIM OKaXYTCs He3HAYAIIIMHI
10 IPYTUM KpHUTepusM. TakuM oOpa3oMm, 3Ta ONIHUS YKa3bIBaeT UCIOJIB30BATh 3JIEMEHTHI CIIMCKA B IpoIiecce
MIOCTPOCHUS MOJIEJIH, HO HE TAPAHTUPYET, YTO OHHU MOSBSITCS B IOCTPOCHHOH 0aiieCOBCKOI MOAEIH.

* MakcnmajbHoe YHCI0 BXOIHBIX. 3a1aiiTe o0liee KOJIMIECTBO HCIOJIb3YeMbIX BXOAHBIX ITOJIeH U3 Habopa JaHHBIX
IIpU NOCTPOEHUHN Mozesm OaitecoBckoii ceTu. Haubobinee nonycrumMoe 3HaueHUE - 0011Iee KOJIMIECTBO BXOIHBIX
moJieit B Habope JaHHBIX.

IMpnmeuanne: Eciu umciio noJieit, BLIOpaHHBIX B BapraHTe BXoaHbIe m0JIsi Beeria BIOPaHbI, IPEBLIIIACT 3HAUCHUE
MakcuMaJjIbHOe YHCJI0 BXOTHBIX, BEIBOJUTCS COOOIIeHNE 00 OImoOKe.

Cnenku moaenen 6ainecoBCKON ceTu

IIpumeuanne: Eciu Ha y3Jie MoaeMpoBaHus Ha BKJIajke Mojesb Bbl BbIOpasu [Ipoao/kuTs 00yuenne
CYIIECTBYIOIINX MAapaMeTpoB, nHMOpMANHUs Ha BKJIagke Moesb ciierka Mo ie I OOHOBIIIETCS KaX bl pas, Koraa
MOJIeIb TEHEPUPYETCS 3aHOBO.

Bxiragxa Mopenb cienka MOJIen pa30uTa Ha ABE MaHEIH.
IleBana naHenb

Ba3oBoe D10 npeacTaBieHUe COACPKUT rpad), n300paaroLIMil B3aMMOCBSI3H MEX/IY Y3JI0M HA3HAYCHHUS U €rO
BXHEHIITNMU OPEJUKTOPAME, U B3AUMOCBSI3H MEX/TY IPETUKTOPAMHE. BaKHOCTH KaX0r0 HPeJUKTOPA MOKa3aHa
IUIOTHOCTBIO €r0 [BETA; CUJIbHBIN IIBET OTBEYAET BAXKHOMY MPEIUKTOPY U HA0OOPOT.

Ecim ocTaHOBUTH yKa3aTelb MBIIIH Ha[ y3JI0M, BCIUIBIBAET OKHO IOACKA3KH CO 3HAYCHUSIMH Y3JIOB ITOIMANA30Ha.
Brl MoxeTe ucnosib30BaTh HHCTpYMeHTHI nuarpamm IBM SPSS Modeler 115t paboThl ¢ iuarpaMmamu, ux
penakTupoBaHus U coxpaHeHus. Hanpumep, 3T0 MOXHO J1eJ1aTh IS UCIOJIb30BaHUS B IPYTUX MPHUKJIATHBIX

mporpammax, Takux kaxk MS Word.

Coset: Ecnu ceTb cOepKUT MHOI'O Y3JIOB, MOKHO IIEJIKHYTD 10 Y3JIy ¥ IEPETALUTh €ro, YToObl AuarpaMma craja
JIy4IlIe YATAEMOM.

Pacnpeneﬂeﬂne 3T0 NpEACTABJICHUEC COACPKUT YCIIOBHBIC BEPOATHOCTH AJIA KAaXIOI'O y3Jia B CCTH B BUC
MUHUOUAT paMMBI. OcTaHOBUTE yKaszaTtecJib MBIIIIA HA OJTHOU U3 JquarpamMm; MosIBUTCA BCIJIBIBAIOIIIEEC OKHO
MOJCKA3KU CO 3HAUYCHUSIMU 3TOU JuarpaMMmabl.

MNpaBana naHenb

Baxnoctp npeaukTopa ColepXUT AMATpaMMy, HOKA3bIBAIOUIYI0 OTHOCUTEJIbHYIO BAXXHOCTh KaXXJI0I'0 IPeIUKTOpa B
OIICHKE Mo/IeJIH. [IOTOJTHATEJIbHYIO HHPOPMAINIO CMOTPHUTE B pa3iesie |“Ba>KHOCTb NpeIMKTOpa” Ha CTP. 44I
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VYcaoBublie BepositHocTH [1pu BEIOOpPE y3J1a MJIM MUHU-TUATPAMMBI pACIpe/IesICHUs] Ha JICBOU MaHe I, Ha IPaBOi
IIAHEJIM BBIBOAMTCS COOTBETCTBYIOMIAs TAOJIMIA YCIIOBHBIX BEPOSTHOCTEH. DTa TaOIMIA CONEPXKUT 3HAUCHHE
yCﬂOBHOﬁ BCPOATHOCTHU IJId KaXJOTO 3HAYCHUS y3JIa U KaXXAO0I'0 COUCTAHUA 3HA4YEeHUH B €ro POAUTEIILCKUX y3JIaX.
Kpome Toro, a1t Ka)10ro 3HaUSHUS! 3aMKMCH U KaXXA0T0 COUYCTAHNS 3HAYCHUI B POJIUTEIILCKHUX y3J1aX IPUBOIUTCS
Ha0JII01TaeMOe YHUCIIO 3aIUCeH.

MapameTpbl Mmoaenu 6anecoBCKOM ceTu

Ha Bxmagxe [Tapametpsl ciienika 6afiecOBCKOM ceTH 3a4ar0TCS ONIUAN MOAU(DUAIIMPOBAHAS TOCTPOCHHOM MOIEIIH.
Hanpumep, MOXHO HCIOJIE30BaTh y3€JI 0alleCOBCKOW CeTH ISl HOCTPOCHUS HECKOJIBKUX PA3JINYHBIX MOJEIICH Ipr
OJTHUX ¥ TeX XK€ JAaHHBIX U MapaMeTpax, a 3aTeM OCMOTPETh, KaK MOBJIMAET HA Pe3yJIbTAThl MOaU(pUKAIAS
HACTPOEK Ha 3TOH BKJIAJIKE B PA3JIMUHBIX MOJICIISIX.

HpnMeanne: DTa BKJIaJKa JOCTYIIHA TOJIBKO ITOCJIE J100aBJICHUS CJIENIKa MOJICJIA B IIOTOK.

BbruncauTh NpocThie ONEHKH CKJIOHHOCTH. [17151 Moeieii ¢ (pJraroBBIM MMoJIeM Ha3HauYeHHsI (KOTOPOE BO3BpAIIaeT
npenckaszanne Ja mwm HeT) MoxHO 3aTpeboBaTh OIEHKY CKJIOHHOCTH, KOTOpasi 0003HaYaeT MpaBaonogoome
MIPaBUIILHOTO BBIXOTHOTO 3HAYEHMS, 3aJaHHOTO JIJIS IIOJISI Ha3HAYEeHHUS. DTO TONOJIHEHHE K IPYTHM IIpeICKa3aHHBIM
1 TOBEPHUTEJIbHBIM 3HAYEHUSIM, KOTOPBIE MOXHO CT€HEPHPOBATH ITPH CKOPHHTE.

Boruncautb CKOPPEKTHPOBAHHbLIC OLCHKN CKJIOHHOCTH. HpOCTLIC OIICHKH CKJIOHHOCTH OCHOBBIBAKOTCS TOJIBKO HA
JaHHBIX O6y‘ieHI/Iﬂ 1 MOTYT BBIIJIAAETb YPE3MEPHO ONTUMUCTUYCCKUMMU U3-3a TCHACHIIUU MHOTUX MoeJei
YpE3MEPHO TOYHO HNOATOHATH 3T AAHHBIC IO MOACIIb. KOppeKTI/IpOBKa CKJIOHHOCTEM HaIlpaBJICHA Ha
KOMIICHCAIIUIO 3TOI'0 3(1)(1)6KT3 IIYTEM IPOBCPKHU BBIIIOJIHECHUA MOACIIM HAa UCHBITATCIIBHOM U IPOBEPOYHOM
pas3aciiax. HJ'IH 3TOU onuuu Tpe6y€TC$I, YTOOBI IMOJIE pa3aciICHUus OBLIIO OIIPE€ACJICHO B IIOTOKE U CKOPPEKTUPOBAHHBIC
OIICHKHU CKJIOHHOCTH OBLIIM BKJIIOYEHEI HA y3J1€ MOACIIMPOBAHNA O ITCHEPUPOBAHUA MOIACIIN.

/106aBHTB BCce BEPOSATHOCTH 3a1a€T, JOOABIISIOTCS JIM BEPOSITHOCTH JJISI KaXK/T0i KaTErOPHH BBIXOJHOTO TOJIS K
Kax1o0# 3anucu, oopadaTsiBaeMoit y3som. Ecimi 3Ta onuus He BIOpaHa, 100aBIIsIETCS] TOJIBKO BEPOSITHOCTD
IIPE/ICKa3aHHON KaTErOpUHU.

CocTosHIEe 10 YMOJYAHUIO 3TOr0 NePeKIIFoYaTeIsl ONPEeAesIIeTCsl COOTBETCTBYIOIINM MepekiItoyaTesIeM Ha BKJIAJIKE
JIOHOJTHUTENILHO Y3712 MO/IeIMPOBAHHS. J{ONOHATEIbHYIO HHQOPMAIIMIO CMOTPHUTE B pas/ejie [ om0 THuTebHbIe|
brum y3ma GaitecoBekoii ceTn” Ha ctp. 134]

I'enepupoBath SQL nu1st 3T0i Mogem Korna ncross3yroTes TaHHBIE, XpaHSIIuecs B 6a3e JTaHHBIX, Ko SQL MoOXHO
nepeaaBaTh 0OpaTHO B 0a3y JaHHBIX JJIS BHIIOJHEHMS, YTO OOECIeYMBAET BHICOKYIO TPOU3BOAUTEIILHOCTh MHOTHX
Olepanuu.

Bribepute oHy U3 CIEAYIOMNX OMLIUI U yKa3aHUs, KaK BBINOJIHAeTCs reHepupoBanue SQL.

* Tlo ymo4aHuio: BbIno/HATH OLEHKY NPH MOMOILH A/1aNTePa CKOPHHIa cepBepa, eC/I OH YCTAHOBJIEH; B IPOTUBHOM
ciy4ae - B mpouecce. [1pu coequHenny ¢ 6a30ii JaHHBIX C YCTAHOBJICHHBIM aJalTepPOM CKOpHHIa renepupyetr SQL
IPU IOMOIIY 3TOTO aJlanTepa U CBSI3aHHBIX (QYHKINIA, 3aJaHHBIX moJib3oBaTesieM (user defined functions - UDF), u
OIICHUBAET BAIIly MO/Ie]b B 6a3e maHHbIX. Korma amantep CKOpUHra HeTOCTYIICH, 3Ta OIMIHS BBIIOJIHACT BBIOOPKY
BAIllIUX JTAHHBIX U3 Ga3bl JAHHBIX HA3ad U X ckopuHr B SPSS Modeler.

* Ckopunr BHe 6a3bl 1anHbIX Eciii BIOpaHa 3Ta OIS, BBITOJIHIETCS BRIOOPKA BAIIUX JAHHBIX U3 0a3bl JTaHHBIX
Hazaz u ux ckopuHr B SPSS Modeler.

CBoaKa mofgenein 6anecoBCKOM ceTu

Ha Bxiagxe CBofKa CJienka MOJIEIH BBIBOIUTCS HHPOPMAIHs O caMoil Moaes (AHaau3), 00 UCTIOIb3yeMbIX B HEll
noJisix (I1o4), 3HAYEHHUSIX TAPAMETPOB, UCIOJIb3YEMBIX MPH MOCTPOeHUN Moaesu, (IlapameTpsi mocTpoenus) u 06
o0yuennu Monerm (Ceogka mo 00yueHuro).

[Tpu mepBoM IpOCMOTpE y371a pe3yIbTaThl BKJIaakn CBOMIKa CBEPHYTHL. UTOOBI YBUACTH HY)XHBIE BAM PE3yJIbTATHI,
pa3BepHUTE COOTBETCTBYIOIINE UM 3JIEMEHTHI IIPY MOMOIIH 3JIEMEHTA yIIPABJICHAS PACIIMPEHUEM CJIeBA OT HUAX WJIH
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BBIBEJUTE BCE PE3yJIbTATHI, HA’KAB KHOIIKY Pa3BepHyTh Bce. UTOOBI CKPBITH PE3yJIbTAThI IIOCJIE 3aBEPIICHUS UX
IPOCMOTPA, UCHOJIb3YHTE YIPABIISIONIAN 3JIEMEHT PACKPHITHS I CBOPAYMBAHNS KOHKPETHBIX Pe3yJIbTATOB,
KOTOpPBIE HY>XHO CKPBITh, MJI HAXMHUTE KHONIKY CBepHYTb BCe, YTOOBI CBEPHYTH BCE PE3YJIbTATHI.

Anamm3. BeiBouTcest nHGoOpManyst 0 KOHKPETHOW MOJIEIH.

Ioas. Cnucok noJeif, UCHIOJIb3yEMBIX B Ka4€CTBE MOJICH Ha3HAYEHNS U BXOAHBIX MOJIEH IPU NOCTPOESHUH MOJIEIIH.

IMTapameTpnl KoMnoHOBKH. CoepXAT HHPOPMATIHIO 00 MCIOIb3yEeMBIX IIPU IIOCTPOSHIH MOJIENIN ITapaMeTpax.

Csoanas undopmanus no o0y4enuro. BEIBOIUTCS TUI MOJIEJIH, TOTOK, UCIIOJIBL3YEMBI 151 €€ CO3/IaHuU s, CO3/IaBIIIHIA
ee [0JIb30BaTelb, OTMETKA BPEMEHHU IIOCTPOEHUS MOJEIIN U BpeMs, 3aTPAUYeHHOE Ha ee TOCTPOEHHE.
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naBa 8. HeMpoHHbIe ceTH

Heiiponnas ceTh criocoOHa aNMpOKCUMUPOBATH MIMPOKHUN INANA30H IPOTHO3HBIX MO/IEJIEil P MIHUMAJIbHBIX
TpeOOBaHUSX K CTPYKTYpPE MOJIesn U AonyiueHussM. Popma B3auMoCBsI3€il onpeessieTcs B mpolecce 00y4eHusI.
Ecimm Mexny nepeMeHHOM Ha3HAYEHUs] U IPEAUKTOPAMU IPUMEHUMA JIMHENHHAs B3aMMOCBSI3b, PE3YJIbTAThI
HEUPOHHOH CETH JOJDKHBI XOPOLIO alIPOKCUMUPOBATH PE3YJIbTATHI MOJIEJM JIMHEHHOU perpeccuu. Ecin sty4ine

MOAXOUT HeJIMHEHasl B3aMOCBSI3b, HEHPOHHAS CeTh OyAeT aBTOMAaTUYECKH ANIPOKCUMUPOBATH "NPABUIIbHYIO"
CTPYKTYPY MOJIEJIN.

O6paTHas CTOPOHA 3TOM THOKOCTH COCTOUT B TOM, YTO HEHPOCETh HEJIETKO MHTEPIPETUPOBaTh. Eci 3a71a4a B TOM,
4TOOBI OOBSCHUTH MPOIIECC, O0YCIABIMBAIOIINIT B3aNMOCBSI3U MEXTy IIEPEMEHHOM HA3HAUCHUS U MIPEIUKTOPAMH,
JIydire mogo0paTh Ty WM HHYIO TPAAUIUOHHYIO CTATUCTHYECKYIO MoAeb. OTHAKO €CIIM HHTEPIPETHPYEMOCTh
MO/JIeJ I He Ba)KHA, XOPOIIIHE MPEICKA3aHII MOKHO ITOJIYIUTh IPH IOMOIIN HEHPOCETH.

Fields || Build Options | Model Options | Annotations

@ Use predefined roles

® use custom field assignments

Fields:
Sort; |Mone bt IE Targets®
f predoef] odefadt
& predoefz
‘gﬁ preddefs
& e
Predictors (Inputs)*:
& age £
i B
e
f address
‘gﬁ income

& | éidebtliﬁc” S

PucyHok 30. Bknaaka lNona

TpeGoBannst K moJisiM. JI0JDKHO OBITH 1O KpaifHelt Mepe OTHO oJIe Ha3HAYEHUS W OJHO BXOIHOE mmoJie. [1os, s
KOTOpsIX 3amaHo O6a nwm Het, urHOpupyroTcs. HeT HUKakux orpaHWYeHU HAa TUI U3MEPEHWA HU JJIS TTOJIeH

HA3HAYEHMS, HU JUIS IPSIMKTOPOB (BXOAHBIX M0JIeit). [onoHUTEIbHYI0 HHDOPMAIIUIO CMOTPUTE B pas3/ielie
|‘Monem/IpOBaHHe ONIMii moJielt y3ja” Ha CTp. 32[

Monaenb HenpoceTen

HeliponHble ceTu npeAcTaBiIsIOT coO0i YIPOIEHHbIE MOAEIN paOOThl HEPBHON CUCTEMBI KHUBBIX OPTaHU3MOB.
BazoBble 0J10kM Ha3bIBaIOTCS HEHPOHAMH U OOBIYHO CTPYINUPOBAHEI B CJIOH, KaK MIOKAa3aHO HA CJIEAYIOIIEM PUCYHKE.
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input layer hidden layer output layer

Na_to_K
BP

Age

S ALY
Q\\ t Y \ >© e
SRS .
V4 7 AN,
Cholesterol 2 AANL A ]
N 4 3 \, bt 4

Sex

PucyHok 31. CTpyKTypa HeipoHHoM cetu

Heiiponnasi ceTh UCIIOJIL3YET YIPOIICHHYIO MOJIeSIb 00pabOoTKN HH(pOpMAIUH YeJoBeueckuM Mo3roM. Helipocetn
paboTtaroT, 06CYUTHIBAS OOJIBIIOE KOJNYECTBO CBA3AHHBIX MEX/y COO0I 00pabaThIBAEMBIX 3JIEMEHTOB, KOTOPbIE
HPE/ICTaBJISIIOT A0CTPAKTHYIO BEPCUIO HEIPOHOB.

O6pabaTbIBaromye 0JI0KH (HEHPOHBI) CIPYNIUPOBAHEI B CJIOU. B TUNMYHON HEHPOCETH €CTh TPU 4aCTU: HEHPOHBI
BXO/IHOT'O CJI0fl IPEACTABIISIIOT BXOAHBIE OJISl, €CTh OJMH HJIA HECKOJIbKO CKPBITBIX CJIOEB 1 €CTh BBIXOIHOH CJIOH,
coJlepXKalluii OINH NJIM HECKOJILKO HEHPOHOB, PEACTABIISIONINX OJIs Ha3HaueHUs. Kax/1oMy coeTMHEHNIO MEX Ty
HelfpoHaMM Ha3HA4YaeTCs Ta WJIM MHAS CHJIA BO3JEHCTBHSI, MJIN Bec. BXOTHBIE JaHHBIE TOCTYIIAIOT B IIEPBHIit CIIOM,
JlaJiee 3HAYCHNS paCpOCTPAHSIIOTCS MO CJIOSIM OT KaXKA0Tr0 HeHpOoHa TAHHOTO CJIOS B KaXKAbIil HEHPOH CIIEAYIOIIEro
ci0s. OKOHYATeJIbHBIE PE3yJIbTAT CHUMAETCS C BBIXOIHOTO CJIOSI.

HeiiponHnas ceTb 00Oy4yaeTcs MyTeM MPOCMOTPA 3aMUCEif; I KaXXI0W 3aNiCH HEMpOHHAsI CETh TeHepUpPYeT
npeacKka3aHue U, ey Ipefcka3aHnue HeBEpHO, BHOCUT MONpaBkH B Beca. [Iporecc moBTOpsAeTCsS 00JIbIIOE YHCIIO pa3,
Y TOYHOCTD IMIPeICKa3aHUI MOCTENEHHO MOBLIIIAETCS, TOKa HEe CpadaThIBAET OJMH U3 KPUTEPUEB OCTAHOBKH.

Brauase Bce Beca ciryyaifHble 1 OTBETHI HEHPOHHOM CETH HA BXOJIHBIE CHTHAJIBI, CKOPee BCEro, OECCMBICITICHHBI.
Hetiponnyro ceTb 00y4arT. [IpuMepsl, 4151 KOTOPBIX H3BECTHHI BBIXOTHBIC 3HAUCHIS, MHOTOKPATHO MPEIbSIBIITIOTCS
HEWPOHHOM CeTH, U KaXIbIi pa3 ee OTKJIMK CPAaBHUBACTCS C M3BECTHBIM OTBeTOM. MHDOpManus oT Takoro
CpaBHEHHS IepeIaeTcsl Ha3a B HEHPOHHYIO CeTh, IIOCTETICHHO M3MeHss Beca. [1o Mepe oOyueHms HepoHHAS CeTh
HAYMHACT BBIIABATh OTBETHI, KOTOPHIE BCE TOYHEE BOCIPOU3BOIIT U3BECTHBIE OTBETHL. [locie 00yueHns HeHPOHHYO
CeTh MPUMEHSIOT K OyAyIIMM HAOJIIOACHUSIM, 151 KOTOPBIX UCXO/1 HEU3BECTEH.

Ucnonb3oBaHue HEﬁpOHHbIX ceTel COBMECTHO C YHacnenoBaHHbIMU
MOTOKaMu

B Bepcum 14 IBM SPSS Modeler mosiBuiIcsSI HOBBIN y3€J1 HEHPOHHON CETH, IO IICPKUBAFOIINI TEXHOJIOTUU OYCTUHTA
7 OSTTHHTA W ONTHMU3ANHIIO OUYeHb OOJIBIINX HA0OPOB MaHHBIX. CyIIECTBYIOIINE TOTOKH, COIEPIKAIITIE CTaPBIT
y3eJ1, HO-TIPEXXHEMY CMOTYT CTPOUTD U OLICHWBATH MOJIENIN B 3TOM BhIycke. Ho Takas mogaepxka OyneT yaajieHa B
OyIyIIMX BBIMYCKaX U PEKOMEHAYETCSl OTHBIHE UCIOJIb30BATh HOBYIO BEPCHIO.

Haunnas c Bepcun 13 moJisi ¢ HEM3BECTHBIMU 3HAYSHUSIMU (TO €CTh 3HAYSHUSIMU, KOTOPBIE HE BCTPEYAJIUCh B
00y4YarolIMX JaHHBIX) OOJIbIIE HE MPUPABHUBAIOTCS aBTOMATHYECKH K MIPOMYIIIEHHBIM 3HAYEHUSIM, a OLIEHUBAIOTCS
kax 3Hauenus $null$. Takum o6pa3om, ecim HYKHO OLEHMBATH HOJIS C HEU3BECTHLIMY 3HAYEHUAMM KaK HEMYCTHIE,
HCIIOJIB3YS cTapyro (10 Bepcuu 13) Mozaes HeHpOoHHOI ceTH B Bepcuu 13 1 HOBee, Clle[yeT MOMETUTh HEU3BECTHRIC
3HAYCHUS KaK POMYIICHHbIE 3HAUCHNUS (HAIpUMep, IPH MOMOITH y3Ja Twi).
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OO06paTuTe BHIMaHHE HA TO, YTO PaJ COBMECTHMOCTH YHACIEAOBAHHBIE TOTOKM, KOTOPHIE €IIIe CONEPKAT CTAPBIH
y3eJ1, MOT'YT HO-TIIPEXHEMY UCIIOJIB30BaATh MMyHKT Orpanuuute pasmep nadvopa n3 MeHio IncTpymMenTsl > CBoiicTBa
notoka > Omun; 3Ta OIS IPUMEHNMA TOJIBKO K ceTsAM KooHeHa u y3y1aM k-CpeHUX HavYMHAas ¢ Bepcuu 14.

LleneBble noKkasaTtenu

Figlds = Build Options | Maodel Optionz | Annotations

Select an item:

s What do you want to do?

Basics @ Build nesw madel

Stopping Rul
R R (@] Continue training existing model

Ensembles

; ) T
Advanced YWyhat is your main objective’

@ Creste = standard model
©) Enhance madel accuracy (boosting)
@ Enhance model stahility (bagoing)

()] Cptimize for very large datasets (requires Server)

Description

Creates a zingle, standard model to explain relationships between fields.
Standard models are easier to interpret and can be faster to scare than
boaosted, bagged, or large dataset ensembles. A standard model i always
used for multiple targets.

PucyHok 32. Llenesbie napametpsi

YTt0 Bbl XOTUTE caAenaTb?
* IlocTpouth HOBYIO MOIE/b. [IOCTPOUTH COBEPIIIEHHO HOBYIO MOJIEJIb. DTO OOBIYHAS OIepanus y3Jia.

* IIpogokuTh 00y4eHue cymecTyomeii MoaeaH. O0yueHNe IPOTOIDKACTCS C IOCJIETHENH MO/IEIIBIO, YCIEIIHO
CT€HEPHPOBAHHON Y3JIOM. DTO JAET BOZMOXKHOCTh CKOPPEKTHPOBATH MJIM OOHOBUTH CYIIECTBYIOLIYIO MOZEIH 0€3
HEOOXOIMMOCTH 00paIaThes K ICXOIHBIM JaHHBIM, YTO MOJXET BBINOJIHATHCS 3HAYNTEJILHO OBICTpPEE, TaK Kak B
IIOTOK BBOJSITCS TOJILKO HOBBIE HJIM OOHOBJICHHBIE 3anucu. IHpopManus o npeaslayIeil MOAeIn COXpaHsIeTcs
BMECTE C y3JIOM MOJEJIMPOBAHNUS, YTO IIO3BOJISIET UCIOJIb30BATH 3TOT BAPUAHT, JaXe eCJIU MpeAblAyILui nugget
MOJI€JIM HEIOCTYIIEH B NOoTOKe uim [laymuTpe Moaenei.

IMpumeuanue: Korpa 3TOT BapuaHT AOCTYIEH, BCE OCTAJIbHbIE YIPABJISIOLIUE 2JIEMEHTHI Ha BKyIaakax [loss u
[MTapaMeTpbl KOHCTPYKINH OJIOKHPYFOTCS.

KaxkoBa Bama riiaBnas nejib? BeioepuTe moaxoasyro 1eb.

* Co31aTb CTAHJAPTHYIO MOJieJIb. JIAHHBII METO CTPOUT EIMHUYHYIO MOJIENTb JJIs1 IPEICKa3aHuUsl LIeJIeBOit
NIEPEMEHHOM, UCIIOJIb3YS IPeAUKTOPhI. BooOIiie roBOpsi, CTaHIapTHBIE MOJICIIM JIerde NOAJAF0TCS HHTEPIIPETAIUN
¥ MOTYT TpeOOBaTh MEHBIIIE BPEMEHH ITPU CKOPHHTE, YeM IIOCTPOCHHbBIE C TPUMEHEHHEM OYCTHHIra, O3TTHHTA VI
aHcaMOJIel 0OJILIUX HAOOPOB JAaHHBIX.

IIpumeuanne: UTOObI UCMIOJIB30BATH 3Ty OMIMIO JIJIs1 PACILEIJICHHBIX MOJIesIeit COBMeCTHO ¢ omiuei [1poxouknTh
o0y4eHue cylecTBYIomIel Moae/ M, HeoOX0AUMO HaJmune coequHenust ¢ Analytic Server.

* TIoBbICHTBH TOYHOCTH MO (OycTHHT). JIaHHBIN METOJ CTPOUT MOJIEIb aHCAMOJIS, HCIOJIb3YsT OYCTUHT, KOTOPBI
TeHEPHUPYET MOCIIeI0BATEIIFHOCTD MOIeJIelt Il OJTydeHus O0Jiee TOUHBIX IpecKa3aHuii. AHCAMOJIM MOTYT
3aHATH OOJIbIIIE BPEMEHH IS UX TIOCTPOCHUS M CKOPHHTA, YeM CTaHAapTHAS MOJEIIb.
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BycTuHr renepupyet nociie/1oBaTeIbHOCTh "KOMIIOHEHTHBIX MOJEJIeN", Kaxx/1asd 3 KOTOPBIX CTPOUTCS IO 1EJIOMY
HaOopy MaHHBIX. [Ipexae 4eM CTPOUTH KaXIyIo MOCIeJ0BATEIbHYI0O KOMIIOHEHTHYIO MOJIEJIb, 3aMUCH
B3BCHIUBAKOTCA HAa OCHOBE OCTATKOB IJIA HpC,ZlHJCCTByI—OIJ.ICﬁ KOMITOHEHTHOM MOACJIn. Ha6ﬂ}O,E[CHI/I$[M C
OOJIBIIMMU OCTATKaMU MPUJIAIOTCS OTHOCUTEJILHO OOJIBIIINE Beca MPELEJCHTOB, C TEM YTOOBI ClieAyIoIIas
KOMIIOHEHTHAsI MOJIEJIb ObLiIa CKOHLIEHTPUPOBAHA HA TOM, YTOOBI XOPOIIIO MPeICKa3bIBATh TaKue 3amucu. Bmecte
Takye KOMIIOHEHTHBIC MOEII 00pa3yIoT MOJIelb aHCaMOJIs. Mo1esIh aHCaMOJIsI BRITIOJTHSIET CKOPUHT HOBBIX
3ammcel, MoJib3ysch MPABUIOM OObEIMHEHUS; JOCTYIHbBIE IPABIIIA 3aBUCST OT THUIIA U3MEPEHUI LIeJIeBOM
TIEPEMEHHOM.

* IloBbICHTH CTAOMIBLHOCTH MOJIe/H (03rTHHI). JIaHHBII METO CTPOUT MOJIEIb aHCAMOJISI, UCIOJIb3Ysl OITTHUHT
(OyTcTpen-arperupoBaHue), KOTOPBI FreHepUPyeT MHOKECTBEHHbIE MOJIEIIN JJIs1 MOJTyYeHHS O0Jiee HaIeKHbIX
npejackazanuii. AHCAMOJIM MOTYT 3aHSTh OOJIbIIIE BPEMEHH JIS UX OCTPOCHUS U CKOPHMHTA, YeM CTaHIapTHas
MOJIEJTb.

Byrcrpen-arperuposanue (63rTHHT) (OPMUPYET PEIUIMKU 00y4aroLero Habopa IaHHBIX IyTeM BbIOOpa C
BO3BpallleHHEM K3 UCXOAHOro Habopa NaHHBIX. B pe3yiabTate co3garoTcs 6yTCTpen-BEIOOPKU HCXOAHOIO Habopa
JIAHHBIX PABHOTO 00BbeMa. 3aTeM I10 KaX 01 permke popMupyercs "KOMIIOHEHTHAs Moielh". BMecte Takue
KOMITOHEHTHBIE MOJIeN I 00pa3yroT MOEIb aHCaMOJIs1. Moiesh aHcaMOJIs BHIIOJIHSIET CKOPUHT HOBBIX 3aIHCEH,
OJIB3YSICh MPABUJIOM OOBEIMHEHNST; JOCTYITHBIE IPABUJIA 3aBUCAT OT THIA U3MEPEHUIl [IeJIeBOi epeMeHHOM.

* Co3gatb MOJe/b VI 049eHb 00/ILIIOr0 HA00Pa JAaHHBIX. JlaHHBINA METOA CTPOUT MOJIEJIb AHCAMOJISI yTeM
pacienyeHust Habopa TaHHBIX Ha OTAEJIbHbIE OJIOKH JTaHHBIX. BbIOepuTe 3TOT BapHaHT, ecin Ball HabOp JaHHBIX
CJIMIIKOM BEJIMK ISl HOCTPOCHUS MOJIeJIeit HEPEUNCIICHHBIX BBIIIE, MJIM JIJI1 HTHKPEMEHTHOTO TOCTPOEHHSI MOJICIIH.
JIaHHBI BapHaHT MOXET MOTPEOOBATH MEHBIIIE BPEMEHH /IS IIOCTPOEHHU S, HO OOJIbIIIE BPEMEHN [IJIs1 CKOPHHTA,
4eM CTaHAAPTHASI MOZEITb.

Ecim nosielt Ha3HAYEHUS HECKOJIBKO, 3TOT METO/] CO3JJAET TOJIbKO CTAaHAAPTHYIO MOJEIIb, HE3aBUCUMO OT
BBIOPAHHOM LIEJIH.

OcHoBHble NapameTpbl

Fields || Build Options || hiode| Options || Annotations

Select an tem:

Ohjectives

B Meural netvwork model: iMuH|Iayer Perceptron (MLPY v 1 ,'

: Hiclden Layers
Stopping Rules
@ Automatically compute number of units
Ensembles

Advanced © Customize number of units

PucyHok 33. OcHoBHble napameTpsi

MojeJib HeiipoHHO# ceTH. Tun Moaem onpeessieT cnocod CoeMHEHNS MPEAUKTOPOB € TOJISIMUA Ha3HAUYCHUS Yepe3
OJMH MJIM HECKOJIBKO CKPBITHIX CJIO€B HEHPOHHOI ceTH. IVIHOroc1oiinbIil nepuentpod (MLP) co3naeT BO3MOXHOCTD
6o0J1ee CIOXKHBIX B3aUMOCBA3€EH, BO3MOXKHO, IIEHOIT 00JIBINNX 3aTpaT BpeMeHH Ha oOy4yeHue 1 oleHKy. Paqnanbnuas
0azucnas ¢pynkuns (RBF) no cpasaenuto ¢ MLP MoXeT 0TJIM4aThCsl MEHBIIUMU 3aTpaTaMH BpeMeHH Ha oOyueHue u
OLCHKY, BO3MOXHO, LIEHOI MEHbIIEH MOIIHOCTH IIPEACKA3AHUS.
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CxpoiThie cjion. CKpBIThIE CJIOM HEHPOHHON CeTH CoAepKaT HeHaOogaeMble oOpabaThiBaromue 010k (HEHPOHBI).
3HavyeHNe KaXXJ0T0 CKPhITOTO HEHPOHA - 3TO HEKOTOopas (GYHKIHS NPeIUKTOPOB; ToUHAs hopma 3TOH (HYHKITIH
JaCTUYHO 3aBHCHUT OT THIIA CETU. MHOTOCJIONHBII epLEenTPOH MOXET UMETh OJIMH MJIU 1BA CKPBHITBHIX YPOBHS; CETh
paauagbHON 6a3ucHON (QYHKIUE MOKET UMETh OJIUH CKPBITHIN CIIOi1.

* ABTOMATHYECKH NOACYHUTATDH YHCJIO HEHPOHOB. DTa ONIHS CTPOUT CETh C OJJHUM CKPBITHIM CJIOEM U BBIYHCIISET
"Hausyuniee" 4YMcJIO HEHPOHOB B CKPBITOM CJIOE.

* 3agaTh 4MCJI0 HEHPOHOB. DTa ONIHUS JAeT BO3MOXXHOCTD 3a0aTh YHACJIO HEHPOHOB B KaXKIOM CKPBITOM CJIOE.
[TepBbIit CKPBITHIH CITOH TOJDKEH COMIEPKATh KaK MAHIMYM OJIUH HEHpOoH. [{JI1 BTOPOTO CKPBITOTO CJIOS MOKHO
3a71aTh 0 HEHpOHOB, OyIET ABTOMATHYECKH IIOCTPOECH MHOTOCJIONHBIH IEPIENTPOH C OHAM CKPBITBHIM CIIOEM.

Ilpumeuanue: Het cMpICIIa 3a1aBaTh YUCIIO HEIPOHOB, MPEBHIIIAIOIIEE YUCIO HEMPEPBIBHBIX MIPEAUKTOPOB ILTFOC
CyMMAapHOE YHCJIO KAaTErOpuil BO BCEX KaTErOpHAIbHBIX IPEANKTOPaxX ((DIIaroBBIX, HOMUHAIBHBIX, TIOPSIKOBBIX).

lNMpaBuna octaHOBKU

Fields || Build Options | wModel Options || Annotations

Select an tem:

Ohjectives
-
Basics r‘ ‘ Stopping rules are available for the Multilayer Perceptron model
=~ and apply to training the standard model (or component models if
Stopping Rules enzembles are in effect). Other stopping rules apply.

Ensembles -{’ Use maximum training tirme (per component model)

: . [« ]
Advanced MLt ﬂ

[ customize number of maximum training cycles

e
-

[T Uze minimum accuracy

qip

PucyHok 34. HacTtpovika npasui 0CTaHOBKU

OT0 mpaBuia, KOTOPBIE ONPEIEIISIOT, KOT1a OCTAHABJIMBATE OOy4YeHHEe HepoceTe MHOTOCIIOMHOTO EePIENTPOHA;
[IPY UCMIOJIb30BAHUH aJITOPUTMA pauasibHOM 6a30BOM (BYHKIMK 3TH HapaMeTphbl UTHOPUPYroTCs. O0yucHue
MPOAOJIKAETCS] KAK MUHMMYM OJUH LIUKJI IPOXOXKACHUS JAHHBIX, 4 3aT€M MOXET OCTAHOBUTbLCS COTJIACHO
ONMCAHHBIM HIXXE KPUTEPUSIM.

Hcnoab30BaTh MakCHMAaJIbHOE BpeMsi 00y4eHust (K10 Mo/1eJIi KOMIOHEHTOB). OnpeaessieT, Hy>KHO JId 3a/1aTh
MaKCHMaJIbHOE BpeMs BBHIIOJIHEHNS aJITOPITMa B MUHYTaX. 3afaiiTe MOJIOXHUTEIbHOE 3HaYeHue. [1pn mocTpoeHnn
MHOXECTBEHHON MOJEIN 3TO BpeMsl 0OyUeHHUS MPEAOCTABIISIETCS KaXA0MY KOMIIOHEHTY aHCAMOJIST MOJEIIEH.
OOpaTuTe BHUMAaHME HAa TO, YTO OOYUYEHUE MOXKET HECKOJILKO BBIMTH 3a 3aJJAHHOE OTPAHUYECHUE BPEMEHH, YTOOBI
3aBCPIIUTH TCKyHII/Iﬁ UKJI.

3a1aTh MaKCHMAJILHOE YHCJIO MUKJIOB 00y4YeHnsl. MakcuMaJibHO TOIyCTUMOE YUCJIO IIUKJIOB 00yueHus. Eciu
MaKCHMAaJIbHOE KOJIMYECTBO IIMKJIOB IPEBLIIICHO, IIPOIECC 00YUCHHs OCTAaHABIIMBACTCS. 3a1aiiTe 1eJIoe YHUCIIO0
6oJIbIIIce HYJIS.

Hcnoabn3oBaTh MHHHAMAJIbHYI0 TOYHOCTbD. HpI/I MOMOIIY 3TON ONIIUA MOXKHO npoaorKaTb O6y‘IGHI/I€ J0 TOCTUXXCHUA

3aJJaHHOW TOYHOCTH. DTOT'0 MOXET M He IPOU3OUTH, HO BBl CMOXETE IpepBaTh 00yUeHHE B JIFOOO MOMEHT 1
COXPAHHUTh CETh B COCTOSIHMM HAUBBICIIEH TOYHOCTH, JOCTUTHYTOM K 3TOMY MOMEHTY.
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Kpowme Toro, anroputm oOydeHNsI OCTAHOBUTCS, €CJIM OT IUKJIA K IIUKJIY EPEeCcTaHeT CHIKAThCS OINOKa,
U3MEpEeHHAs TI0 HaOOpy [JIS MPEeIOTBPAIICHHS CBEpXOOYUSHH S, €CIIM OTHOCUTEILHOE U3MEHEHNE OITNOKU O0yUeHMS
CTaHeT CJIUIIKOM MaJIO UJIM OTHOIIIEHUE TeKYIIel OMOKN 0OyUeHHs CTAaHET MaJIo IO CPaBHEHUIO C HaYaJIbHOU
OIIMOKOI.

AHcamb6nu

Figldz = Build Cptions || Model Options | Annotations

Select an item:

Chiectives
! ’i . These =ettings determine the behavior of ensembling that occurs
Bazics ~ when boosting, bagging, or very large datasets are requested in
Chjectives.
Stopping Rules Optionz that do not apply are ignared.

Ensembles

Bagoing and Very Large Datasets
Achvanced

Defautt combining rule for categarical targets:

Defautt combining rule for continuous targets: E-r\-dean =

Eoosting andd Bagging

tumber of component models for boosting andfor bagging: ma

PucyHok 35. lNapameTpel aHcambrei

JlaHHBIE TapaMeTpPHI ONPEIEIIIOT MOBEICHIE aHCaMOJIs, KOTOPOE UMEEeT MeCTO, Korja Ha BkJaake Llemm
3ampamuBaeTcsi O3ITHHT, OYCTHHT WM O4YeHb OOJIbIIe HaOOphl MaHHBIX. [lapaMeTphl, KOTOPBIE HE IPUMEHSIOTCS K
BEIOPAHHOM IIeJIH, NITHOPHUPYFOTCSI.

Barrusr u ovens 00JiblIHe HAG0PBI JAHHBIX. DTO MPABUJIO, KOTOPOE MPUMEHSIETCS IPH CKOPUHTE aHCAMOJIS, YTOOBI
00BEAMHUTD IIPECKa3aHHbIE 3HAYCHNUS 151 0A30BBIX MOJIEJICH C IeJIbI0 BBIYKMCIICHNS 3HAYSHUI CKOPHUHTA IS
aHcamOJIs.

* IIpunsTOE MO YMOTYAHHIO NPABH/IO 00beIMHEHHS 115l KATeropHaIbHbIX MoJiell Ha3Havenus. [Ipeackasannble
3HAYCHMS JIJIs1 aHCAaMOJIs B CIIydae KaTerOpUaJIbHBIX [IEJIEBBIX IIEPEMEHHBIX MOXHO OOBEANHUTH, UCTIOJIB3YS
roJIOCOBaHKE, HAMOOJIBIIYIO BEPOSTHOCTD HJIM HAUOOJIBIIYIO CPEJHIOI BEPOSITHOCTE. I'0/10cOBanKe O3BOJIAET
BBIOPATH KaTEeroputo, KOTopas HanboJiee 4acTo UMeeT HAaNOOJIBIIYIO BEPOSITHOCTh B 0A30BBIX MOIEIISX.
HanGo/bmas BeposiITHOCT O3BOJISET BBIOPATh KATETOPUIO, KOTOPAsi UMEET HAMOOJIBIIIYIO BEPOSITHOCTD CPeId
Bcex 0a30BbIX Moaesieil. HanOoJbmas cpenssi BepOATHOCTD I03BOJISIET BEIOPATH KATETOPUI0, KOTOpas UMeeT
HanOOJIBIIYIO BEPOSATHOCTD IIPH YCPEIHEHUN BEPOSITHOCTEH KaTeropyii 1o 6230BBIM MOEIISIM.

° Hpm{ﬂToe 110 YMOJIYAHUIO IIPABUJIO Oﬁ'be)ll/lﬂeﬂl/lﬂ JJIA HEMPEPBIBHLIX noJjieil Ha3HAYeHHs]. Hpeucxa3aHHMe 3HAUYCHUA
JJIs1 ancamOJ1s B CJIy4a€ HENPCPBIBHBIX IEJICBLIX noJjiei MOTyT OBITh BBEIYUCJICHEI C UCIOJIb30BAHUEM CpCAHET O
3HA4YCHUS UJIM MCIUAHDBI ITPEACKA3aHHbBIX 3HAYEHMH JJIs 0a30BbBIX MoOeJIei.

O6paTI/ITC BHHUMAHHUC HA TO, YTO €CJIM IICJIb COCTOUT B INOBBIIICHUHN TOYHOCTHU MOJCIIA, BbI60p ImpaBuJIa O6']>€Z[I/IHCHI/IH
HUTHOPUPYCTCH. HpI/I 6YCTI/IHI‘€ BCEraa MCIOJIb3yETCA B3BCIICHHOC PCIICHUC OOJIBIIIUHCTBOM T'OJIOCOB JI1 CKOpHUHTa
KaTEropuaJIbHbIX OEJICBBIX MOJIEH W B3BEILICHHAS MEAUAHA 11 CKOpPHUHTI'a HENPEPBIBHBIX HNEJICBBIX MOJIEH.

BycTuar u 63rrunr. 3amaiite 4ncio 6a30BBIX MOJIEJIEH IJ1 IOCTPOEHHS, KOTAa LEeJIbIO SIBJISIETCS HOBBIIIICHUE

TOYHOCTH WJIM CTAOMIILHOCTH; I O3TTHHIA 3TO YUCIIO OYTCTpen-BeI00pOoK. OHO TOJKHO OBITH MOJIOKUTEIbHBIM
LEJIBIM.
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JlononHuTenbHbIE onuuun

Figls || Build Options || Model Options | Annctstions

Select an item:

Ohjectives
-
&
Basics 4 Mewral Metwork modeling internally separates records into a model
s building et and an overfit prevention set. Specify a percentage of
Stopping Rules records for the overfit prevertion set.
Enzembles Creerfit prevention set (%) ﬂ

Advanced

[+ Replicate Resutts

Random seed 229176225

Mizsing values in predictors:
B Delete listwise
2 Impute missing values

PucyHok 36. [JononHutesnbHbie napametpsl

JonosHuTeNbHbIe TapaMeTPBI BKIIFOYAIOT T MApaMeTPhl, KOTOPBIEe OBLIIO ObI HEECTECTBEHHO OTHECTH K OJTHOM M3
OCTaJIbHBIX TPYIII TAPAMETPOB.

MHoKecTBO NpeI0TBpalleHns cBepxodyyenusi . [1o MeTO 1y HEHPOHHOM CETH 3aIMCH BHYTPEHHE pa3aesIatoTCs Ha
HA0OP U151 MOCTPOSHMSI MOJICIIM U HAOOP It IPEAOTBPAIICHUS CBEpXOOYUCHHUS - HE3aBUCUMBII HaOOP 3amuceit
JAHHBIX OJI OTCJICKUBAHUS OLHI/I6OK B X0I¢€ o6yquuﬂ, '-ITO6I)I HE ﬂOHyCTHTb yqua B MoJ¢eJin CJ'[y‘{ElﬁHbIX l/l3MCHCHI/Il71
JIaHHBIX. 3aafiTe NPOUEHT 3anuceit. 3HaueHue o ymoJrdanuto - 30.

BocnpoussecTu pe3yabTaThl. 3aJaHAE CTAPTOBOIO YUCIIA TeHepaTopa ICEBIOCTYYaHBIX YHCETT MTO3BOJIIET
BOCIPOM3BECTH Pe3yJIbTAThI. 3a/IaiiTe MMeJIoe YUCIIO WM IIeIKHUTE 1o I'eHepupoBaTh, YTOOBI CTEHEPUPOBATH
NICeBAOCTydaifHOE IIeJI0e YHCITo B Auana3one Mexay 1 u 2147483647 skmounteabHo. [1o yMouaHUIO IS
BOCHPOM3BOJIMMOCTH aHAJIM30B HCIOJIB3YETCS CTAapTOBOE Uncio 229176228,

IIponymennbie 3Ha4eHHs B PeAUKTOPaX. 3a1aeT, Kak 00padaThIBAThH NPOMYILEHHBIE 3HAUYCHUS. Y AAIATH LeJIMKOM
3HAYUT OTCTPAHATH 3AMUCH C IPOMYIIEHHBIMY 3HAYEHUSIMU NIPEIUKTOPOB OT YYaCTHUS B IOCTPOSHUH MO/IEIIH.
3anoJHATL NponyIleHHbIe 3HAYeHHs1 3HAYUT 3aMEHUTH IPOIYIIEHHbIE 3HAYCHNSI B IPEIUKTOPAX U UCIIOJIb30BATh
COOTBETCTBYIOILIUE 3aMCH B aHAJIM3€e. B HempephIBHBIE MOJIS MOACTABIIAETCS CPEIHEE MUHIMAJIBHOTO 1
MaKCUMAaJILHOT'O Cpe/i HaOJIFOJaBIINXCS 3HAUCHUI; B KaTeropuajibHbIE IOJIS TOJICTABIISIETCsl KAaTeropusl, KOTopast
BCTpeyajiach yarie Bcero. O0paTuTe BHUMAaHUE Ha TO, YTO 3aMUCHU C IPOITYIIEHHBIMH 3HAYEHUSIMH B JIFOOBIX IPYIHX
OJISIX, 3aJaHHBIX Ha BKJaake [1oJist, Bcerna oTcTpaHsoTCsl OT Y4acTHs B HOCTPOCHUH MOJICIIH.
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Onuuuu moaenu

Fields  Build Optiors | Model Options | Annotations

Model Name: @) Automatic © Custom

Make Awvailable for Scoring

-
% ) ) ; ’
“I Predicted value and confidence are alvways available for scoring.

N

Confidence is based on:
@ The prabahility of the predicted value

@ The increase in prababilty from the next most likely value

qf Predicted probakility for categorical taraets

Maximum categories to save:

-Z Propensity scores for flag targets

PucyHok 37. Bknaagka Onuwv moaenu

Hmst mogesm. ViMst MOJIeJ 1 MOXKHO CTEHEPUPOBATH ABTOMATUYECKH HA OCHOBE IIEJICBBIX MOJICH MJTH 3a1aTh
CaMOCTOSTEJIbHO. ABTOMATHYECKH [CHEPUPYEMOE UM SIBJIICTCS UIMEHEM IIeJIeBOro moJisi. Eciu mosteit Ha3HauYeHusI
HECKOJIbKO, IMEHEM MOJICJIN CJIY>KUT YIOPSIOUCHHBINH CIIMCOK UMEH MOJIeH uepe3 3HaK KOHbIOHKIMK. Hampumep,
©CJIM ITOJIS1 Ha3HAUCHUS - Ho.1el moael moae3, To UM MO - moael & moae2 & mose3.

CrenaTh JOCTYNHBIM IS CKOpHHTA. [1py OolleHKe MOIe/ I HY)KHO CTCHEPUPOBATH 3JICMECHTHI, BHIOPaHHBIC B 3TOM
rpynre. [Tpenckazannoe 3HaUeHME (1S BCEX IMOJIeH HA3HAYCHUS) U JOCTOBEPHOCTH (I KATETOPHAIbHBIX MMOJIeH
HA3HAYCHHUS) BBIYHUCIITIOTCS IPH OIIEHKE BCeT1a. BRIUMCIIeHHBIN ITOKa3aTelb JOBEPHS MOXKET OBITh OCHOBAH Ha
BEPOSITHOCTH NPEICKa3aHHOTO 3HAYEHIS (HAaUBBICIIAS IpeCcKa3aHHAs BEPOSITHOCTD) MM Ha Pa3HUIIE MEXTy
HAMBBICIIEH MPEICKa3aHHOW BEPOSATHOCTHIO U BTOPHIM IO BEJIMYMHE 3HAYCHUEM MPEICKa3aHHOW BEPOSITHOCTH.

* Tlpeacka3aHHYIO BEPOSITHOCTH ISl KATErOpPHAJIbHBIX IieJIeBbIX MOJIeil. ByyT BEIUHCIICHBI TpeICKa3aHHbIC
BEPOSITHOCTH /ISl KATETOPHUAJIBHBIX TIOJIel Ha3HaYeHUs. JIJIs KaKI0# KaTeropuy co3aeTcs moJre.

*  OueHKH CKJIOHHOCTH /151 1aroBbIX moJieil Ha3Havennst . 11t Moziesieli ¢ pyiaroBbIM I0JIEM Ha3HA4YeHUs (KOTOpoe
BO3Bpaiaet npenackazanue Jla uim Het) MoxHO 3aTpeO0OBaTh OLEHKY CKJIOHHOCTH, KOTOpas 0003HavaeT
IIPaBIONOA00NE IPABUIILHOTO BHIXOHOTO 3HAUCHUS, 3a/IaHHOT0 [l OJIsl Ha3HaYeHusl. MosiesIb HaXOauT
IIPOCTBHIE OIIEHKH CKJIOHHOCTH; KPOME TOT0, €CJIM AEHCTBYIOT pa30neHns, MOJIENIb HAXOAUT CKOPPEKTUPOBAHHBIE
OIIEHKH CKJIOHHOCTH Ha OCHOBE KOHTPOJIbHOTO pa3jeda.
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CBoaKa anda mogenu

Model Summary

Target Previously defaulted
Model Multilayer Perceptron
Stopping Rule Used Errar cannat be further decreased
Hidden Layer 1 Neurons 4

Worse Better

76.5%
D‘I’X: 25|% SDI% ?SI% 100%
Accuracy

PucyHok 38. lNpeacrasneHne CBoAKa A9 MOAEIN HEAPOHHbIX ceTei

[Ipencrasnerne CBoAKA TSI MOJIEJH - 3TO IPOCTAs HATJIAAHAS CBOJKA O TOYHOCTH HPEACKA3aHUS UIIH
KJ1accupuKanu HeHPOHHON CeTH HA TAHHBIA MOMEHT.

Cgoaxka g MmoJesn. Tabiuna conepXuT IoJie Ha3HAYCHU S, TUT 0OYUeHHOH HEeIpOHHOM ceTH, MPaBUJIO OCTAHOBKH,
10 KOTOPOMY OCTaHOBHJIOCH OOy4YeHHe (BBIBOJIUTCS, €CJIM 00Y4aeMOii CeThI0 OBLIT MHOTOCJIONHBI NepLUENTPOH), U
YHCJIO HEUPOHOB B KAXIOM CKPBITOM CJIOE CETH.

KauecTBo HeiipoceTeii. [laHHas tuarpaMma IOKa3bIBaeT TOYHOCTH OKOHYATEIILHOW MOIEIIN, IPEICTABICHHYIO B
¢dbopme "dosbie 3HAUUT Jyumie”. [ kaTeropuaibHOM [eIeBo epeMeHHON 3TO IPOCTO MPOLEHT 3amuceit, 11
KOTOPBIX IPeIcKa3aHHOe 3HAYECHIE COBIAACT C HAOFOACHHBIM 3HaueHNeM. [1pr HellpephbIBHOM I0JIe Ha3HAYCHUS
TOYHOCTB 3a1aeTcs Kak 3HaueHue R%.

HeckoJbko noJieii Ha3Havenns. Eciin noJsieit Ha3HaYeHUS HECKOJIbKO, TO B cTpoke Ha3HavyeHne TaOIUIBI BBIBOISTCS
BCE MOJIsSI HA3HAUeHUs. TOYHOCTh, MOKa3aHHAs Ha AUAarpaMme, - 3TO CPeIHSsI TOYHOCTH 110 BCEM MOJISIM Ha3HAUYEHUS.
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BaXHOCTb NpeaAUKTOpPOB

Predictor Importance

Target: Previously defaulted

Years with curremnt_|
employer

Credit card debt in_|
thousands

Debt to income_|
ratio {x100)

Years at current_
acdress

Household income_|
inthousands

Cther clebt in_|
thousands

Age in years|

Level of education

OO

0 0z 04 08 08 |
[rears with current employer
I | I |
Least Important Most Important

PucyHok 39. lNpeacrasneHne Ba)kHoCTb NpeanKTopos

OO6BIYHO Ipu MOJCJIMPOBAHUHN COCPECAOTAUYNBAOT BHUMAHUC HA HanboJIee BaXKHBIX MIPECAUKTOpax U UCKJIFOYAIOT UJIA
UTHOPUPYIOT HAMMEHEE BaXXHBIC. 9To0 noMoraeTr CACIIATh AuarpaMma BaXXHOCTU NPEAUKTOPOB, TOKA3bIBAs
OTHOCUTCJIbHYIO BAXKHOCTH KaX/JJOTO NPEAUKTOPA ITPU OLUECHKE MOJCIIN. HOCKOJ’Ibe 3HAUYCHUS BAXXKHOCTHU ABJIAIOTCA
OTHOCUTCIIbHBIMU, CYMMa 3TUX 3HAYEHMH JIJIs1 BCEX IMOKa3aHHBIX NPpEaAUKTOPOB paBHA 1,0 BaxnocTth MEPEMECHHBIX HE
CBA3aHa C TOYHOCTHIO MOJCIIN. Omna JMIIb CBA3aHA C BAXXHOCTBIO KaXXaoro npe€auKTopa A NpeacKka3aHus, a HE C

TOYHOCTBIO 3TOI'O IPEACKa3aHusd.

HeckoJ1bK0 1e/1eBbIX NEepEeMEHHbIX. HpI/I HaJIMYUHX HECKOJIBKUX LCJICBBIX ICPEMCHHBIX KaXas U3 HUX BBIBOOAUTCS HaA
OTJICJIbHOU auarpamMme, NpuieM OTACIIbHBIC HEJIEBBIC IECPEMCHHBIC MOXHO BbI6paTb B B BbIIIAJAFOIIEM CITHUCKE

LlesieBasi nepemenHas.
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MpenckasaHHble NPOTUB HaONKOAEHHBIX

Predicted by Observed

Target: Total sales

257 Count

20

Predicted Value

I
0 B 10 15 20 25 30
Total sales

Taroet: iTotaI sales

PucyHok 40. MNpeactasnexne lNpeackasaHHble NpoTB HabIoAEHHbIX

JIJ1 HempEepBIBHBIX LIEJIEBBIX IEPEMEHHBIX, BBIBOJUTCS IUArpaMMa PACCESTHUS ¢ MHTEPBAJIAMHU IS IPEICKA3aHHBIX
3HAYCHHH 110 BEPTUKAJIHHON OCH MPOTUB HAOJIFOAEHHBIX 3HAYCHUI IO TOPU30HTAIIBHON OCH.

Hecko/bK0 nejeBbIX NEPEMEHHbIX. Eciu ecTh HECKOJILKO HETIPEPBIBHBIX noJieit Ha3HA4YCHUs, KaXJ0€ U3 HUX
BBIBOJIUTCS HA OTACJIbHOM AuarpaMme, NIpuiueM nokKas3 u CKpbITHUC OTACJIbHBIX 1noJjieil Ha3HaAYeHU ST MOXKHO BbI6paT]) B
BbIIIaJAFOIIEM CITMCKE Ilonst Ha3HAYEHHS.

Knaccupurauma
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Classification for Previously defaulted

Overall Percent Correct= 76.5%
Predicted

Row Percent

No Yes W 100.00

Ws0.00

W 60.00
40.00
20.00
0.00

Ohserved

Style: |Row percents |
PucyHok 41. lNpeacrasneqne Knaccnpuxkauma, CTuiab NpoLEHTOB CTPOK

1 xaTeropualibHBIX [IeJIeBBIX IIEPEMEHHBIX B 3TOI TabJmIe BRIBOAUTCS MepeKpecTHAs KJIacCu(UKALs
HAOJTFOICHHBIX U PEJICKa3aHHbIX 3HAUEHUI [IEJICBOM IEpeMEHHOW B TEIJIOBOM KapTe, a TakKe OOIIMIA MPOIIEHT
NIPAaBUJIbHBIX 3HAYECHUH.

Ctnm Tadsmn. CyliecTByeT HECKOJIBKO pa3JIMYHBIX CTUJIEH BBIBOAA, KOTOPBIE MOXKHO BLIOPATH B BBINAIAIOIIEM

crucke CTHIIb.

* TIlpoueHT no cTpoke. 371eCh BEIBOISTCS MIPOLEHTHI O CTPOKaM (KOJIMIECTBA B SUEHKaxX, BEIPAXKEHHBIE B IPOLEHTAX
OT UTOTOB IIO CTPOKE) B sfUeHKax. DTO OMIMS IO YMOIYAHHIO.

*  KommuectBa B siueiikax, 371ech BEIBOASTCS KOJIMYECTBA B sueiikax. TeHN T TEIUTOBOI KapThl HO-TIPEKHEMY
OCHOBAHBI Ha 3HAYCHHSIX ITPOLEHTOB IO CTPOKAM.

* TennoBasi kapTa. 3HaUeHUS JUJIS sTYEEK HE BBHIBOJISATCS, NCIIOJIb3YETCSl TOJILKO 3aTEHEHHE.

* Cixarslii. be3 BbIBO/Ia 3aT0JIOBKOB CTPOK UJIM CTOJIONOB WJTM 3HAYCHHN B siueiikax. MOXeT OBITh MOJIE3HBIM, €CITH
y 1IeJIeBOM epeMEHHON MHOTO KaTETOpUid.

Hponymeﬂﬂue. Ecnu B kakux-1m60 3amucsax JJ1S LeJIeBO HepeMeHHOﬁ €CTb OTCYTCTBYIOIIUEC 3HAYCHU I, OHU
BBIBOJATCA B CTPOKE (OTCyTCTByIOHlHE) MOJl BCEMHU OCTAJIbHBIMU JAEHCTBUTEIbHBIMU CTpOKaMH. 3ammcu ¢
OTCYTCTBYOIIIUMHU 3HAUYCHUAMU HEC YIACTBYIOT B BBIYUCJICHUA O6H.[Cl'0 IPpONLCHTA NPpaBUJIbHBIX.

HeckoJbK0 1e/ieBbIX NEepEeMEHHbIX. HpI/I HaJIMYUHX HECKOJIBKUX KAaTCTOPUAJIbHBIX HEJICBBIX ICPEMCHHBIX KaXIas U3
HUX BBIBOAUTCS B OT/ICJIbHOU Ta6HI/ILIC, IPUIEM OTACJIbHBIC LEJIEBBIC IICPEMEHHBIC MOXHO BLI6paTb BB

BBIIIaJAXOIIEM CITMCKE [IeneBaﬂ nepeMeHHas.

Boabmme tadmubl. Ecii y BeiBoAMMOM 11es1eBoi iepeMenHol 6ostee 100 xaTeropuii, Tabiuia He BHIBOJIUTCS.

CeTb
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PucyHok 42. lMpeactasneHne cetn, BXOAHbIE MONIA CeBa, CTIIb dPPEKTOB

CopepxuT rpaduyeckoe NpeacTaBieHe HeHPOHHON CeTH.

Ctnmm muarpamMvbl. CyliecTBYET ABa pa3JIMIHBIX CTUJIS BBIBOJIA, KOTOPBIE MOXHO BBIOPATH B BBINAIAFOIIEM CITHCKE
Ctujb.

° aq)(beKT])L COE[ep)KI/IT BCC NPCAUKTOPHI U IOJISI HA3HAYCHUS KAK Y3JIbl HA JUATPAMME HE3aBUCUMO OT
HEIPEPBIBHOT'O UJIK KATCTOPUAJIbHOI'O THUIIA I/ISMepCHHfI. DT0 onums Io YMOJIYaHHUIO.

*  Koapdumentsl. ConepXUT y3JIbI HECKOJIBKUX HHANKATOPOB [JIs1 KATETOPUAJIbHBIX IPEIUKTOPOB U MOJIeH
Ha3HaueHus. LIBeT coeAMHUTEIILHBIX JIMHKI HA AUarpaMMe B CTHIIE KOO (OUINEHTOB YYUTHIBAET IPUMEPHOE
3HAYCHUE BECA CUHAIICA.

Opuentamus guarpammsl. [To ymMoqaHuro ceTeBas quarpamMMa CTPOUTCS CO BXOIHBIMU MOJIIMH CJIEBA U MOJISIMUA
Ha3HaueHHs crpaBa. [1pr mOMOIIHN 3JIEMEHTOB YIIPABJICHHS HA TTAHEN HHCTPYMEHTOB MOXKHO H3MEHHUTH
OPHEHTAINIO AT PaMMEI, TaK YTO BXOJHBIE MOJISI OKaXYTCS BBEPXY U ITOJIS HA3HAUYCHUSI BHA3Y WJIM BXO/IHBIC TOJIS
BHU3Y W IOJIS HA3HAYEHUS BBEPXY.

BaxnocTb npeukTopoB. CoeTMHUTEbLHbIE IMHUU HA UarpaMMe B3BEIIMBAIOTCS HA OCHOBE BaXXHOCTH MPEUKTOPA,
mpu4eM OoJiee TOJICTAas JIMHSS COOTBETCTBYET OOJIbllell BaXXHOCTU. Ha maHesm MHCTpYMEHTOB €CTh HOJI3YHOK
BaXXKHOCTHU IPEIUKTOPOB, KOTOPBIN YIPABJISIET IOKA30M U CKPBITHEM NMPEANKTOPOB HA JUArPAMME CETU. DTO HE

HU3MCEHSCT MOJCJIA, a IIPOCTO MMO3BOJIACT COCPECAOTOUYNTL BHUMAHUEC HA HanboJiee BaXKHBIX OpeauKTOpax.

Heckoabko NEPEMEHHBIX HA3HAYCHUS. Ecmm noseit HazHaueHUS HECKOJIBKO, Ha JUArpaMMe IIOKa3aHbl BCC.
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MapameTpbl

X

Model | Settings | Annotations

piq Predicted value and confidence are always available for 2coring.
p

Confidence is based on:
@ The probability of the predicted value
()] The increase in probability from the next most likely value

I__! Predicted probability for categorical targets

i
—

i___i Generate SOL for this model

PucyHok 43. Bknaaka lNapametpsi

[Tpu oneHKe MOEIIN HYXKHO CTEHEPHPOBATH 3JIEMEHTHI, BRIOpAaHHBIE HA 3TOI BKJIaake. [IpeackazanHOe 3HaYCHUE
(mu1st Beex moJielt Ha3HAYEHUS) U TOCTOBEPHOCTH (17151 KaTerOpHaJIbHBIX MOJIeit Ha3HAYEHM ) BEIYMCIISIOTCS IPH
OIIEHKE Bcera. BeluncIIeHHBIN TOKa3aTesb JOBEpUs MOXET ObITh OCHOBAH Ha BEPOSITHOCTHU NPeICKa3aHHOTO
3Ha4YeHus (HaWBbICIIAS MTPpeCcKa3aHHasi BEPOSTHOCTD) MIIM Ha pa3HHUIE MEXY HAUBBICIIEH IIpe/icKka3aHHON
BEPOSITHOCTBIO ¥ BTOPHIM IO BEJIMYMHE 3HAY€HUEM MPECKa3aHHON BEPOSTHOCTH.

* Tlpeacka3aHHyIO BepPOSTHOCTH JJISl KATErOpHAJIbHBIX LieJIeBbIX NoJeil. ByyT BEIYHUCIICHBI TpeICKa3aHHbIC
BEPOSITHOCTH IS KATETOPHAJIbHBIX TOJIel Ha3HaueHus. JIJIs Kak10i KaTeropuu co3gaeTcs noJie.

* OueHKH CKJIOHHOCTH 114 (h1aroBbIxX moJeil HazHavenus . [t Moseneit ¢ ¢paroBeIM moJieM Ha3HaYeHUs (KOTOpoe
BO3Bpalaer mpeackazanne Jla mim HeT) MoxxHO 3aTpebOoBaTh OIEHKY CKJIOHHOCTH, KOTOpasi 0003HAYaeT
IpaBIoONOA00KEe PABUIIBLHOTO BHIXOHOTO 3HAUCHUS, 3aIaHHOT0 JJIsl OJIsl Ha3HaYeHusl. Mo/iesib HaXOAUT
HPOCTHIC OLIEHKU CKJIOHHOCTHU; KPOME TOT'0, €CJIU IeHCTBYIOT pa3OUeHUs], MOJIEIIb HAXOJUT CKOPPEKTUPOBAHHBIE
OIIEHKHU CKJIOHHOCTHU Ha OCHOBE KOHTPOJIBHOTO pa3jiesa.

I'enepnpoBats SQL a5 310l Moaesm Koria ucnosib3yroTest TaHHbIE, XpaHsiecs B 0a3e JaHHBIX, kKog SQL MoxHO
nepeaaBaTh 0OpaTHO B 0a3y JAHHBIX JJIS BLIMOJHEHHS, YTO OOECIeYMBAET BHICOKYIO MMPOU3BOAUTEILHOCTL MHOTHX
OIEpaAIUN.

ITo ymo4anuio: BuINOJHATE OLEHKY NPH MOMOILH AaNTepa CKOPHHIa CepBepa, eC/IH OH YCTAHOBJIEH; B NPOTHBHOM
cJay4ae - B mpouecce. [1pu coennaennn ¢ 0a30it TaHHBIX ¢ YCTAHOBJIEHHBIM a/1alTeépOM CKOpHHTa reHepupyeT SQL
IPY IOMOILY 3TOTO aJlanTepa U CBSI3aHHBIX (QYHKIUIA, 3aJaHHBIX moJsib3oBaTesieM (user defined functions - UDF), n
OILICHUBAET BAIIly MO/JIe]b B 6a3e maHHbIX. Korma amantep CKOpUHra HeTOCTYIICH, 3Ta OIIHS BBIIOJIHACT BBIOOPKY
BAIllIMX JTAHHBIX U3 6a3bl JAHHBIX HA3ad U X ckopuHr B SPSS Modeler.

Cxopunr ¢ npeodpa3oBanneM B codctBennslii SQL Eciu aTa onnus BeiOpaHa, reHepupyeTcst coocTBeHHbIN SQL s
CKOpHHTa MOJEJIM B 0a3e TaHHBIX.

IMpumeuanue: XOTs 3Ta ONMIUS MOXKET OBICTPO aTh PE3yJIbTAThI, pa3Mep U CIOKHOCTL cobcTBeHHOTO SQL pacrer ¢
POCTOM CJIOKHOCTH MOJIEIIH.

CxopuHr BHe 0a3bl 1aHHbIX Ecii BEIOpaHa 3Ta ONIuS, BHIIOJIHAETCS BBIOOPKA BAIINX JAHHBIX U3 0a3bI TaHHBIX
Hasaj u ux ckopusr B SPSS Modeler.

152 vam Monesmposanus IBM SPSS Modeler 18.1.1



naBa 9. CNUCOK peLueHnn

Mogenu crucka peleHui onpeiesIsitoT NOATPYIIBI UITH CerMeHThl, KOTOPBIE TOKA3BIBAIOT 00JIee BBICOKOE MM OoJiee
HHU3KOE NIPaBAOI0I001e JaHHBIX OMHAPHBIX (J1a MJIM HET) Pe3yJIbTATOB II0 CPABHEHHIO CO BCEW BBIOOPKOIA.
Hanpumep, MOXHO ObI UCKAaTh KJIMEHTOB C HU3KOIl BEPOSITHOCTBIO OTTOKA UJIM C BBICOKOW BEPOSITHOCTBIO OTKJIMKA
Ha KOHKPETHOE MPeJIOKEHNe WM kaMnaHuto. CpeAcTBO IPOCMOTpa CIUCKA PELIeHUH JaéT BaM MOJIHBII KOHTPOJIb
HaJl MOJIEJIbIO, TIO3BOJISIS PENAKTUPOBATH CETMEHTHI, JOOABIISTH CBOM COOCTBEHHbIE OM3HEC-TIPABUJIA, 3a/1aBATh, KaK
OIIEHMBAETCS KAXKABIIl CETMEHT, a TAK)Ke HACTPAWBATh MOJEIIb MHOTHMH APYTHUMHE CIIOCOOAMHU, YTOObI
ONTUMU3NPOBATH JIOJIIO NMONAJaHNI IO BCEM CErMEHTaM. B pe3ysibTate OH OCOOEHHO XOPOIIO MOAXOIUT JIJIst
CO3JaHNUS CIICKOB PACCBUIKU MJIM HHOTO CIOCO0A ONpPEAesICHNs LIEJIEBBIX 3aIICeil 111 KOHKPETHOI KaMnaHuu. Bl
MOJXeTe TaK)Xe UCIOJIb30BATh HECKOJIBKO 3a/1a4 HCC/IeJ0BAHNS JAHHBIX, YTOOBI OOBEIUHUTH MOAXOIBI K
MO/JIEJIMPOBAHUIO - HAIIPUMeED, Iy TEM HACHTH(PUKAINN XOPOIIO U IJIOXO pabOTAaIONINX CETMEHTOB B paMKaXx OJIHOI 1
TOH k€ MOJIEJIN, ¥ BKJIFOYEHUS MJIM UCKJIIOYSHU S KaXO0T0 Ha JTale CKOPUHIA IO Mepe HeOOXOAUMOCTH.

CCFMCHTLI, InpaBuJjia U YCJIOBUS

Mogenb COCTOUT U3 CIIUCKA CETMEHTOB, KAXABIH U3 KOTOPHIX ONpeIesIsieTCs IPaBUIOM BEIOOPA COOTBETCTBYIOIINX
3ammceif. 3aJaHHOe MPABIJIO MOXET COMIEPKATh HECKOJIBKO YCIIOBHIA, HAIPIMED:

RFM_SCORE > 10 and
MONTHS_CURRENT <= 9

[TpaBwia IpUMEHSIFOTCS B TIOPSIKE, YKA3aHHOM CIIUCKOM, H IIEPBOE MOIXOIAIIEE IIPABHIIIO ONPEIessieT Pe3yIbTaT
Ut gaHHo# 3amucu. Camu o ceOe mpaBUJia WM YCIOBHS MOTYT HEPEKPBIBATHCS, HO MOPSIAOK MPABUJI YCTPAHSET
BO3MOXKHYIO HEOJHO3HAYHOCTD. ECM HUKakoe mpaBIiIO He COOTBETCTBYET 3AICH, 3aIIUCh IPHCBANBACTCS
OCTaTOYHOMY IPABUILY.

ITosHOE ynpaBiieHuEe CKOPUHIOM

CpencTBo NpOCMOTpa CIIMCKA PELIeHHH MO3BOJISIET IPOCMATPUBATh, MOANDUIUPOBATH U PEOPTaHN30BLIBATH
CETMEHTBI, & TAKXe BbIOUPATh, KAKON CErMEHT CJIeAyeT BKJIFOUUTh WJIM UCKJIIOUUTH AJIs Lesell ckopunra. Hampumep,
BBl MOKETE BBIOPATh UCKJIFOUYCHNE OJTHOM IPYIITBI 3aKa3YAKOB U3 OYIYIINX MPEJIOKECHAN 1 BKJIFOUCHHE APYTUX
TPYIII ¥ Cpa3y YBUIETh, KaK 3TO BJIMSET Ha OoOIWiA KoappuuueHT nonaganus. Moeu CucKa perieHuit BBIIAI0T
OLIEHKY Yes 1JIs BKJIFOYEHHBIX CETMEHTOB U OLIEHKY $null$ 11 BceX Npounx, BKJIFOUasl OCTaTOYHbIH cerMeHT. Takoe
IpsIMOE YIIPaBJIEHUE CKOPHHTOM JIeJIaeT MOJISJIN CIIUCKA PEeIIeHI NeaTbHBIMHA ISl TeHEPUPOBAHUS CIIICKOB
PACCBLIIKH, ¥ OHHU IIAPOKO HCIIOJIB3YIOTCS B OPTaHN3AIMY OTHOIICHUH ¢ KJIMEHTAMH, B TOM 4ncJIe 11 call-eHTpoB n
IpOrpaMM MapKeTHHTA.

33,[[3,“[1/1 UCCJICJOBaHM JaHHBIX, U3MCPCHUS U 0T6opa

[Mponecc MoaeMpOBaHUS YIPABIIACTCS 3aJa4aMH HCCJIeI0BaHls JaHHbIX. Kaxxmas 3agaua ucciaeIoBaHUs JaHHBIX
3¢ GEKTUBHO HHUNUUPYET HOBBIA IPOXO] MOACIIMPOBAHMS U BO3BpAIlaeT HOBBI HAOOD aJIbTePHATUBHBIX MO/IEIIEH,
73 KOTOPBIX MOKHO JIeJIaTh BEIOOD. 3aJaua o YMOJTYAaHUIO OCHOBAHA HA BAIINX HAYaJIbHBIX CIEIU(PUKAINSIX B y3JIe
CIIICKA PEIIeHN, HO BBl MOXETE ONIPEIEIINTH JTF000€ KOJIMIECTBO MOJIb30BATENbCKAX 3a4a49. BB MoXeTe TakxKke
MIPAMEHSTH 3a/1a4ll UTEPATUBHO - HAIPAMED, 3aIyCTUTH MTOWCK 3aIHCel C BEICOKON BEpOSATHOCTHIO IO BCeMy HAOOpy
00y4ueHHs, a 3aTeM IOHUCK 3aIHCel C HU3KOW BEPOSTHOCTBIO IO OCTATKY, YTOOBI OTCESATh IJI0X0 padboTarolue
CETMEHTHI.

Ot160p JaHHBIX
Bbl MOXeTe onpeaeuTh 0TO0p AAHHBIX U [OJIb30BATEILCKHE MOKA3ATEIM MOJIEIIH IS IIOCTPOCHUS] MOJIEJIN U e€

OIICHKH. Haan/IMep, MOXKHO 3a14Th OT60p JAaHHBIX B 3a1a4€ UCCJICAOBAHUA JaHHBIX, YTOOBI nmogorsaTtb MOAECJIb K
KOHKPETHOMY PETUOHY, U CO31AaTh MOJIb30BATEIbCKUAMN IIoKa3aTeJib, YTOOBI OLCHUTDH, HACKOJIbKO XOpPOIIO 3Ta MOJICJIb

© Copyright IBM Corp. 1994, 2017 153



pabotaer 1o Bceii cTpane. B oTimume oT 33124 MCCiieI0BaHUSI JAHHBIX, IIOKA3aTeJIM HE MEHSIOT 6a30BYI0 MO/IEJIb,
HO OHHM JIAIOT UHOH B3TJISI IS OIEHKH, HACKOJIbKO XOPOIIIo 0a30Bast MOJIEIb paboTaeT.

JlobaBneHue Balux 3HaHUI OM3HECa

[Tpu momoIy UCHOJIb30BaHUSI TOHKOW HACTPOUKH WJIM PACIIUPEHHS CETMEHTOB, UICHTU(PUINPOBAHHBIX
anroputMoM, CpeICTBO MPOCMOTpa CHHCKA PEIIeHUH JaéT BO3SMOXHOCTD BKJIFOUUTH Ballle 3HAHWE OM3Heca
HEMOCPEICTBEHHO B MOJIe/Ib. BBI MOXeTe peTakTHPOBAaTh CETMEHTHI, CTeHEPHPOBAHHBIE 3TON MOJEIIBIO, HITH
JI00ABIIATH JOTMOJHUTEIbHBIE CETMEHTHI HA OCHOBE 3aJaHHBIX BAMH IIPABUJIL. 3aTeM MOXXHO IPUMEHSTH 3TH
M3MEHEHHS U IPeABAPUTEILHO TPOCMATPUBATH PE3yIbTATHI.

s mocyeyromero aHajamM3a JuHaMuueckas cBs3b ¢ Excel maéT BO3MOXHOCTB 9KCIOPTHPOBATh NaHHble B Excel,
Il UX MOXHO HCHOJIb30BATh JUIS CO3AaHMs JUArPAMM IIPE3eHTAINU WU AJIs BBIYUCIICHUS TOJIb30BAaTEIbCKUX
nokasaTeJiell, TAKUX, KaK CJIOXKHas MPUObLIb UJIX BO3BPAT UHBECTULUIL; 9TU MOKa3aTeIM MOXKHO paccMaTpUBATh B
mporpaMme IPOoCMOTpa CIHCKA PEIICHUI MPH NOCTPOCHUN MOICITH.

ITpumep. MapKkeTHHTOBBIHA OTIENT (GHHAHCOBOI KOMITAHAU XOYET TOCTHYB O0JIee BHITOAHBIX Pe3YIILTATOB B Oy IyIIei
peKJIAMHO¥ KaMITAaHUH, TOA0MPasi TpaBUIIbHBIE IPEIIOKEHIS [IUT KaXA0To U3 moKynaTeseid. Ha ocHOBe TaHHBIX
MPEIbIIYIIUIX KAMIIAHAN BBl MOXETE UCI0JIb30BaTh MoAesb CIIUCOK pelieHni, YTOOBI ONPeaeuTh XapakKTePUCTUKA
KJIMEHTOB, KOTOPbIe HaNOO0JIee BEPOSITHO OTKJIMKHYTCS MOJIOKHUTEIHHO, U CO3/IaTh CIIUCOK PACCHIJIKA HA OCHOBE
pe3yJIbTaTOB.

TpedoBannsi. OHO KaTEropuaabHOE MOJIe HA3HAYCHUS C YPOBHEM u3Mepenus tuna Paar um Homunaa,
coJiepKalliee JBONYHBII BBIBOJI, KOTOPBII HYXXHO ITpecKa3aTh ([1a/HeT), U 1o KpaifHeil Mepe 0JTHO BXOAHOE IIOJIE.
Jost Tvna noJts HazHaveHust Homunasa HYy’KHO BPYYHYIO BEIOpATh OJTHO 3HAYE€HHE, KOTOPOE OY/IET paccMaTpHUBAThCS
KaK MonajiaHue, N OTKJIMK; BCE OCTaJIbHbIC 3HAYCHNSI OOBEIMHAIOTCS BMECTE KaK Henonaaanue. MoxeT ObITh
3a/IaHO TAKXXE JOMOJHUTEILHOE MOJIE YaCTOThI. KoImaecTBEHHbIE OIS JaThl/BPEMEHN HIHOPHPYIOTCH.
KosmyecTBeHHBIE BXOJHBIE JaHHBIE YICIIOBOTO AMANA30HA aBTOMATHYECKH AEJISTCS O HHTEPBAJIAM C TIOMOIIBIO
AJITOPUTMa, 3aJJAHHOTO Ha BKJIaJAKe [OMOJHUTENbHO y3J1a MoiepoBanus. st 60jiee TOYHOTO yIpaBJICHUS
pa3bueHneM Ha HHTepBaJIbl JOOABBTE BHIIIEISKAIINNA y3es pa3OueHns Ha HHTePBaJIbI U UCHOJIb3YHTe yKe pa3ouToe
Ha MHTEPBAJIbI [10JI€ C ypOBHEM U3MepeHus I1opAaaKosuiii B KauecTBEe BXOJHOTO MOJIS.

Onuun moaenu cnUcKa peLueHnn

Umsa MO/J1e/IH MoxHO CICHEPpUPOBATb UM MOJCIIN ABTOMATUYCCKH HAa OCHOBE ITIOJISA HA3HAYCHU S UJIA I1OJIsA ID (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3a,uaHo) mbo 3a1aThb MOJIb30BATCIIBCKOC UM

Hcnonb30BaTh pa3jiesiennble 1anHbie. Eciii onpe/esieHo moJie pasiesia, 3Ta OIS FapaHTUPYeT, YTO IS
MOCTPOEHHST MOJIEJTH OYIyT MCMOJIL30BATRLCS JAHHBIE TOJBKO U3 pas/esia 00yYeHus.

Co3nanue Mojelteii pacmenyienusi. CTpouT OTACIbHYIO MOJIENb AJIS1 KAXK0TO BO3MOXKHOI'O 3HAYESHHUSI BXOJHBIX

moJiel, 3aJaHHbBIX KaK [OJIs pacuierieHus. JJonoHuTebHy 0 nHpopManmio cMotpute B pasjese | Tloctpoenue]
lvlozleneﬁ pacliuenyieHus” Ha CTp. 29l

Mopa. 3agaeT MeTO/I, UCIIOJIb30BAHHBIN JJIS1 TOCTPOCHUST MOJICITH.

* Co3aatb MoJieNIb. ABTOMATHYECKU [EHEPUPYET MOJICITh HA MAJIMTPE MO/IEIIEH, T/ie BBHIOJIHACTCS y3eIl.
IMosty4eHHY0 MOEJTh MOKHO A00ABJISITh B MOTOKH B HEJISIX OIIEHKH, HO HEJIb3s AaJIbIIe U3MEHSTh.

* 3anycTuTh HHTEpPaKTHBHBII ceaHc. OTKPBIBAET HHTEPAKTUBHOE (BBIXOTHOE) OKHO MoAeInpoBanus CpeacTBo
IPOCMOTpA CIIUCKA PEIIeHUH, T03BOJISS BEIONPATh MOJIEJIH U3 YUCIIA HECKOJILKHUX aJIbTEPHATUB U TOBTOPHO
IIPUMEHSTH JITOPUTM C Pa3JIMYHBIMU apameTpamu, 3QGEKTHBHO YBEIMYNBASI M U3MEHSISI MOJIEJIb.

s99

JIONmoMHATEIbHYI0 HHPOPMAIIHIO CMOTPHUTE B paszese [ CpeacTBO IPOCMOTpa CMcKa perennii’” ua crp. 157}

* HcnoJyib30BaTh COXpaHeHHYI0 HH(OPMALHIO 00 HHTEPAKTHBHOM CeaHce. 3aIyCKaeT MHTePAKTUBHBIN CEaHc,
UCIOJIb3YS paHee COXpaHeHHbIE MapaMeTpbl. IHTepakTUBHBIE MAPAMETPHl MOXKXHO COXPAHUTD MPHU MTOMOIIH
CpencTBo MpocMOTpa CIKCKA PEIeHH, UCTOJIb3Ys MeHIo | eHepupoBaTh (CO3/1aTh MOJEJIb UK Y3eJI
MOJICJIMPOBAHUS) WK MeHIO DaiisT (M3MEHUTH y3eJ1, Ha KOTOPOM 3amyIleH CeaHc).
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LlesieBoe 3Ha4Yenne. Yka3bIBAeT 3HAUCHUE [10OJIS1 HA3HAYEHMS, 33/AI0Iee BHIXOIHBIE TAHHbBIE, KOTOPBIE BBl XOTUTE
cMoJiepoBaTh. Hampumep, ecim mosjie HasHaveHus churn 3axogupoBano kak 0 = no u 1 = yes, 3agaiite 1 mis
OIIpEACJICHUA NTPAaBUJI, B COOTBCTCTBUU C KOTOPLIMU 3allICU 6y)1yT OTHECCHBI K BEPOATHBIM JI1 OTTOKA KJIMCHTOB.

HaiiTn cerMeHTBI, y KOTOPbIX. Y Ka3bIBA€T, KAKUE 2JIEMEHTHI HYXKHO UCKATh IPU MOUCKE EPEMEHHON HAa3HAUYEHUS - C
Bbicokoii BeposiTHOCTBIO 111 HU3KO# BEpOATHOCTBIO MOsIBJIeHUs. HaXox/1eHne  UCKITI0UeHUE TaKUX 3JIEMEHTOB
MOJET OBITh MOJIE3HBIM CIIOCOOOM YJIYUIIICHHUS] MOJIEJIH, B YACTHOCTH, KOT/Ja Y OCTaTKa HU3Kasl BEpOSTHOCTD.

MakcuMaabHOe YHCJI0 CerMeHTOB. 3a/1aeT MaKCHMaJIbHOE KOJIMIECTBO CETMEHTOB 71 Bo3BpaTa. Co3maetcss N
JIyYIIAX CETMEHTOB, IPUIEM CaMBbIii JIy4YIIHH - 3TO TOT, Y KOTOPOTO caMas BHICOKasi BEPOSTHOCTb, UJIH, €CITH Y
HECKOJIbKUX CETMEHTOB OJJMHAKOBASl BEPOSTHOCTb, CAMOE BHICOKOE MOKPhITHE. MUHUMAJILHOE pa3peIieHHOe
3HAYEHHUE MapaMeTpa - |; MakcuMaJIbHOE 3HAUeHNe He OTPaHUYUBAETCS.

MunuMabHblii pa3Mep cerMeHTa. JIBa napamMeTpa HUXe ONpeIesIsIFoT MUHUMAJIbHBINA pa3Mep cerMenTa. [Ipuopurer
y OOJIBIIIEro U3 ITUX 3HAUYEHMA. Hampumep, eciii 3HaUCHHE MPOIIEHTHOM JOJIM OKa3bIBaeTCs OOJIbIIE aOCOTFOTHOTO
3HAYCHUS, IPHOPUTET Y MapaMeTpa MPOLEHTHON JOJIH.

* Kak npouent ot npeabiaymero cermenta (%). 3amaeT MUHUMAJIBHBIN pa3zMep rPYIIbl KAK TPOLEHTHYIO JOJIHO
3anuceil. MUHUMAaJIbHOE pa3pelleHHOe 3HaueHne napamerpa - 0; MakcumasibHoe - 99,9.

* Kak a6coJrotHoe 30a4enne (N). 3a1aeT MUHUMAJIbHBIN pa3Mep TPYNIbI Kak aOCOJIFOTHOE YKCIIO 3aTHCEH.
MuHuMaIbHOE pa3peIICHHOE 3HAUCHUE TapaMeTpa - 1; MAKCUMaJIbHOE 3HAYCHNUE HE OTPAaHUYUBACTCS.

IIpaBuia cermeHToB.

MakcumaJjibHOe YHCTI0 anHﬁyTOB. 3a,uaeT MaKCHUMaAJIbHOC€ KOJIMYECTBO yCJ'IOBI/Ifl Ha OOHO IIpaBHUJIO CETMCHTA.
MunanmanbHOE Pa3pCUICHHOC 3HAYCHUC ITapaMeTpa - 1; MaKCUMaJIbHOC 3HAYCHUE HC OTPAHNYNBACTCH.

* Pa3spemmTs NOBTOPHOE HCHOJIb30BaHUe aTpuOyTOB. ECi1i 9Ta Omius BKJIIOYEHA, KAXKIBIN UK MOXET
paccMaTpuBaTh Bce aTpUOYTHI, JaXKe Te, KOTOPbIE YKe ObLIN UCIOJIb30BAHBI B MPEIBIAYIIUX HUKJIAX. Y CIIOBUS
JUTSL CETMEHTA CTPOSTCS 110 IIUKJIaM, e B KaXXI0M IMKJIe JOOABIISIETCs. HOBOE ycyioBue. KomaecTBo UKIIOB
ompeesseTcs napaMeTpoM MakcHMaIbHOe YHCI0 AaTPHOYTOB.

JloBepuTe/IbHBIA HHTEPBAJI 115 HOBBIX ycJI0BHil (%). 3a1aeT TOBEPUTEILHBIA YPOBEHD [JIS1 IPOBEPKH 3HAYMMOCTH
CerMeHTa. TOT NapaMeTp UTPAeT CYIIECTBEHHYIO POJIb [JIS OIPE/IeJICHUS YiCIIa BO3BPAILAEMBIX CETMEHTOB (€CIIH
TaKue eCTh) U JIJIs ONPEACIICHHUS IPABIIIA YUCIIO-YCIIOBU-HAa-CerMeHT. YeM 00oJIbIle 3TO 3HAYCHUE, TEM MEHBIIIE
pe3yabTaTOB Bo3BpalaeTcs. MUHIMAaJIbHOE pa3pelleHHoe 3HaueHue napamerpa - 50; makcumaibHoe - 99,9.

JlononHutenbHble onuun y3na CnMcoK peLueHun

I[OHOJ'IHI/ITCJ'II)HI)IG OIIONXM ITO3BOJIAKOT TOHKO HACTPOUTH IIPOLECC IOCTPOCHUA MoJeei.

Mertoa pa30ueHHsi HA TPYNIbL. DTOT CIIOCO0 MCIOJIb3YETCs T pa3OneHNs Ha TPYIIIBI KOJIMYECTBEHHBIX MOJIeH (1o
PaBHOMY KOJIMYECTBY VI IO PaBHOM IIMpPHHE).

YucJio uaTepBasioB. KomuecTBO MHTEPBAJIOB, CO3/IaBAEMBIX JIJISI KOJIMYECTBEHHBIX MoJiell. MuHUMasIbHOE
pa3pelIeHHOe 3HaYeHUE TapaMeTpa - 2; MaKCUMaJIbHOE 3HAUYEHNE HE OTPAaHMYMBACTCSI.

]]Inpm{a MOHCKA MOJeJIH. MaxkcuMajibHOE KOJIMYeCTBO PE3YJIbTATOB MOJICJIM HAa HUKJI, KOTOPLIC MOT'YT
HCIIOJIBb30BATLCA AJIA CIICAYIOIIETO HUKJIA. MunumanbHOE Pa3pC€UICHHOC 3HAYUCHHUC ITapaMeTpa - l; MaKCUMAaJIbHOC
3HAYCHHUC HE OIrPAHUYIMUBACTCA.

lllnpm{a MOUCKA NMpaBWJja. MaxcumaitbHOE KOJITIECTBO PE3YJIbTATOB IIPpABUJIA HA IIUKJI, KOTOPBIC MOTYT

HCIIOJIB30BATHCA IJId CIICAYFOMICTO ITUKJIIA. MunumanbsHOE PA3pCUICHHOC 3HAYCHUE IMapaMeTpa - 1; MaKCUMaJIbHOC
3HAYCHUC HC OIrPpAHNYINBACTCH.
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dakTOop CIMSAHUA HHTEPBAIOB. MUHUMAIIbHBIN 00BEM, Ha KOTOPBIii JOJDKEH BBIPACTH CETMEHT IIPH CIIUSHUU C
COCEIHUM CerMEHTOM. MUHMMAITbHOE pa3pellieHHOe 3HaUeHHe mapaMeTpa - 1,01; MakcuMasibHOE 3HAYCHHE HEe
OTPaHUYUBAETCS.

* PaspemmThb nponyuieHHbIe 3HAYEHHSI B YCJOBHAX. True - 115 paspemeHust kputepus 1S MISSING B mpaBmiax.

* O1OpocuTh NPOMeEKYTOYHBIE Pe3yJbTaThbl. [1py 3HaYeHUN True BO3BpalaloTCs TOJBKO OKOHYATEJIbHbIE
pe3yIbTaTHI Mporecca noucka. OKOHYATENBHEIN pe3yJIbTaT - 3TO TaKO# pe3yIbTaT, KOTOPHIi O0JIbIIe He
00HOBIIETCS B Ipotecce moncka. [1pu 3HadeHnn False Bo3BpalmaroTcs Takke MPOMEXYTOYHBIE Pe3yIbTATHI.

MakcnmaJjibHoe YHCJI0 AJIbTCPHATUBHLIX BAPHAHTOB. 3a[[aeT KOJIMYCCTBO AJIbTCPHATUB [JI BBIBOAA IIPU 3aIlyCKE
3aJavuu UCCIICAOBAaHUA JaHHBIX. MuHEMaJIbHOE Pa3pCUICHHOC 3HAYCHUC ITapaMeTpa - 1; MaKCHUMAaJIbHOC 3HAUYCHUC
HE OrpaHUYIUBACTCA.

OO0patuTe BHUMaHUE Ha TO, YTO 3a/1a4a UCCIIeIOBAHNS JAHHBIX BO3BPATHT TOJILKO (PaKTHUECKOE KOJIMIECTBO
aJIbTepHATUB J0 3aJaHHOro Makcumyma. Hampumep, ecom 3agan makcumym 100, HO HaiiieHbI TOJIBKO 3
aJIbTepHATUBBI, OyJET OKa3aHO 3HAUECHUE 3.

CnenoK mogenu cnucKa peLueHui

Mo/ieJIb COCTOUT M3 CITUCKA CErMEHTOB, KaXIblif M3 KOTOPBIX OMPEIEIIAETCS NPABHIIOM, OTOHPAIOIINM TI0IXO/ISIIIHE
3amucy. [lepesl TeHepupOBAaHUEM MOJIEIIN CETMEHTBI MOXKHO JIETKO MPOCMOTPETh M U3MEHHUTD, BHIOUpPAst, KAKHE U3
HUX BKJIFOYHTH B MOJIETIb, & KAKHE UCKJIFOUNTE. [IpH UCIIOIb30BAHIN CKOPUHTA MOJIEIIN CIIUCKA PEIICHU
BO3BPALIAIOT Jd JIJIsl BKJIFOUSHHBIX CErMEHTOB U $null$ 1iist Bcero octajabHOTO, B TOM 4YHCIIe Ui ocTaTka. Takoe
psSIMOE yIpaBJIeHKUE YePe3 CKOPUHT JIEaeT MOJIEIM CIIUCKA PEIIEHUH HeaIbHBIMU JIJI TEHEPUPOBAHUS CIIMCKOB
PACCBIJIKU, 1 OHU HIMPOKO MCIIOJIB3YIOTCA B YIPABJICHUU CBA3SIMU C KJIIMEHTAMU, B TOM YUCJIC B KOJUJI-ICHTPAX U B
MPUKJIAIHBIX TPOrPAMMAaX MapKETHHTA.

IIpu 3a1mycke MOTOKA, COAEPIKAIIET0 MOJIE/Ib CIICKA PEIICHHH, Y31 J00aBJIIeT TPH HOBBIX [IOJIsI, B TOM YHCJIE
ONCHKY (/, YTO O3HAYAeT 4a, UTI BKIIIOUYCHHBIX MOJIe WM $null$ N NCKIFOYEHHBIX 0JIei ), BEpOSITHOCTD

(k03 huIMeHT MonagaHuii) 111 CErMEHTa, B KOTOPBIHM MONMaaeT 3amuch, 1 HoMep 1D st cermenTa. VIMeHa HOBBIX
OJICH MOJIYYArOTCS M3 MMCHH BBIXOIHOTO IIOJIS, 3HAYEHIE KOTOPOTro MpeacKa3biBaeTces, 1o0aBeHreM npedukca $D-
Jutst otteHku, $DP- it BepositHocty u $DI- myist ID cermenra.

CKOpPUHI MOJIeJI OCHOBAH Ha 3HAYE€HNM Ha3HAYECHUS, 3aJaHHOM IIPU MOCTPOECHUH MOJIeIA. MOXHO BPYyUHYIO
UCKJIFOUMTH CETMEHTBI, U JI HUX OyneT 3a1aHo 3HaveHue $null$. Hanpumep, eciu BbI 3amyckaeTe IOUCK MaJIbIX
BEPOSITHOCTEH, YTOOBI HAWTH CEIMEHTBI C MEHBIIMM CPETHEr0 KO3(hPUIMEHTOM NONaIaHUs, 9TH “HU3KHE CErMEHTBI
OyIyT OLEHUBATBLCS KaK Jd, TIOKa BBl UX BPYYHYIO He MCKirounTe. [1pn HeobxoamMocTH 3HaueHus null MoxHO
HEPEKOIUPOBATD B HeT, HCIOJIb3Ysl y3ell V3BieueHne Wi 3amnoiHeHue.

PMML

Mogesib criucka perieHuit MoxxHo Xxpanuth kak PMML RuleSetModel ¢ xputepuem BeiOOpa "nepBoe momnamanue”.
OHAKO OKUAAETCS, YTO Y BCEX MPABIII OJIMHAKOBAS OlleHKa. J{J1s pa3perieHuss M3MEHCHU N MOJIsl Ha3HAYCHUS UJTH
3HAYCHUS HA3HAYCHUS MOJICJIU C HECKOJIbKUMH HaOOpaMu MpaBUJI MOKHO COXPAHATH B OJHOM (aiise, 4ToObI
MPUMEHSITH 110 OYEePE/IH, HE TOAXOISIINE 1T IEPBOIl MOJIEIIM HAOIIFOICHHS IEPEIarOTCS BO BTOPYIO MOJIEIh U TaK
nasiee. [1st 0603HaYeHHs TAKOTO HECTAHIAPTHOTO MOBE/ICHUS MCIOJIb3yeTCsl uMst asiroput™a DecisionList, 1 TOJIbKO
MOJIEJTH ¢ HAOOpaMH PABUII U C TAKMM UMEHEeM OYAyT pAClO3HABATHCS KaK MOJIEIIM CIUCKA PEIICHUN U B TAKOM
KA4YeCTBE OLICHUBATHCSI.

MapameTpbl cnenka moaenen CNUCKa peLieHun

Ha Bxiaake [Tapametpsl cienka Mmojeseid Ciucox pereHnit MOXHO MOJIYYUTh OIIEHKH CKJIOHHOCTEH U BKJIFOUUTH
WJTM BBIKJIFOYUTDH ontumuzaiuio SQL. Dta BkiIagka JOCTYMHA TOJBKO MOCJe J0OABJIEHUS B TOTOK CJIETKA MOJIEIH.

Boruncmrtb MPOCTHIC OLICHKH CKJIOHHOCTH. L[J'IH MoeJiel ¢ (bHaFOBbIM IIOJIEM Ha3HAYCHUA (KOTOpOG BO3BpalmacT
IpeaACKa3aHuc Z[a nJm HCT) MOXKHO 3anC6OBaTB OLCHKY CKJIOHHOCTH, KOTOpas 0003HayaeT HpaBZ[OHO,E[O6I/IC
OpaBUJIbBHOTO BBIXOOHOI'O 3HAYCHU S, 3a JAHHOTO OJIA ITOJIS HA3HAYCHUA. 910 JOIIOJIHCHHUEC K IPYI'UM NPCACKA3aHHBIM
1 JOBCPUTCIJIbHBIM 3HAYCHUAM, KOTOPBIC MOXHO CTCHEPUPOBATDH IIPHU CKOPHUHIC.
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BbIuncaMTh CKOPPEKTHPOBAHHBIE OLEHKH CKJIOHHOCTH. [TpOCTHIe OIIEHKH CKIIOHHOCTH OCHOBBIBAIOTCS TOJIBKO HA
JIAaHHBIX OOYYEHUS U MOTYT BBITJISIIETh YPE3MEPHO ONTUMHUCTHUECKUMU M3-32 TEHACHIIUT MHOTHX MO/IeJIei
4pe3MEPHO TOYHO MOJATOHSTH 3TH JJAHHBIE O MOJIeIh. KOppeKTUPOBKA CKJIOHHOCTEH HalpaBJjeHa Ha
KOMITEHCAIINIO 3TOTO 3(h(ekTa myTeM NpOBEPKHU BBHIMTOJHEHHS MOJICIM HA UCIBITATEIBHOM U IPOBEPOYHOM
pasnenax. st aToit onuuu TpedyeTcs, YTOOBI MoJie pa3iesieHus ObLIIO ONpPeAesIeHO B IOTOKE U CKOPPEKTUPOBAHHBIE
OIICHKU CKJIOHHOCTH OBLITM BKJIFOUCHBI Ha Y3JIe MOJICIIMPOBAHNUS IO TCHEPUPOBAHUS MOJICIIH.

T'enepupoBats SQL a5t 3T0i Moesm Korma ncrosib3yroTcsl TaHHbIE, XpaHsAIuecs B 0a3e JaHHBIX, ko SQL MoxHO
nepeaBaTh OOpaTHO B 0a3y JAHHBIX JJIS BBIIOJIHEHHUS, YTO OOECIIEYMBAET BHICOKYIO IPOU3BOAUTEIILHOCTh MHOTHX
OoIepanuu.

Bribepute oHy U3 CIEAYIOMNX OMLUI U1 yKa3aHUs, KaK BBINOJIHSAETCsS reHepupoBanue SQL.

* Ilo ymoyanmio: BoImoJHATH OLEHKY NPH NOMOIIH aJaNTepa CKOPHHIa cepBepa, ec/IH OH YCTAHOBJIEH; B IPOTHBHOM
ciayydae - B ponecce. [1pu coeanuenny ¢ 6a30ii TaHHBIX C YCTAHOBJICHHBIM aJalITePOM CKOPUHTa reHepupyeT SQL
IIPY IIOMOIIIY 3TOTO a/IaNTepa U CBI3aHHBIX (PYHKIHUIL, 3aJaHHBIX moJsib3oBaTesieM (user defined functions - UDF), u
OIICHMBAET Ballly MOJeJIb B 6a3e naHHbIX. Korna agantep ckopuHra HeIOCTYIIEH, 3Ta OIIKSI BBINOJIHSET BHIOOPKY
BaIlluX JaHHBIX U3 0a3bl JaHHBIX Ha3a]l U ux ckopunr B SPSS Modeler.

* Cxkopunr ¢ npeodpa3oBanueM B coocTBennblii SQL Ecym aTa onnus BeIOpaHa, reHepupyeTcsi coocTBeHHBIH SQL
JUUISL CKOpUHTa MOJIeJ I B 0a3e JaHHBIX.

IIpnmeuanne: XoTs 3Ta ONLIUS MOXET OBICTPO AATh Pe3yJIbTATHI, pa3Mep U CIOXKHOCTb codocTBeHHOro SQL
pacTeT ¢ POCTOM CJIOKHOCTU MOJEJIH.

* Ckopunr BHe 6a3bl 1anHbIX Ecii BEIOpaHa 3Ta OMIKs, BBIOJIHIETCS BRIOOPKA BAIIUX JAHHBIX U3 0a3bl JAHHBIX
Hasaz u ux ckopuHr B SPSS Modeler.

Cpeactso NpocmMoTpa CNUCKa peLueHun

ITpocToit B UCIOIb30BAHUU ¥ OCHOBAHHBIN Ha 3a/1avax rpaduueckuii uaTepdeiic CpeIcTBO IPOCMOTpa CIUCKA
peLIeHn UCKITFOYaeT CII0KHOCTH U3 IpoLecca MOCTPOSHUsI MoJeIel, 0CBOOOXKAasl BAC OT MEJIKUX AeTalieil cnoco0oB
HCCIICIOBAHUS JAHHBIX U MMO3BOJISIS YICJIUTH OCHOBHOE BHIMAHIE TEM YaCTsIM aHaJm3a, rIe Tpedyercs
BMEIIATEIILCTBO MOJIH30BATEIS, B YACTHOCTH, IIPH 3aJaHUM IieJIeil, BHIOOpe TPy Ha3HAYCHUS, aHAJIA3EC
pe3yIbTATOB M BEIOOPE ONTHMAIFHON MOIEIIH.

NMaHenb Pabouana moaenb

Ha nanesm paboueif MoiesIi BEIBOJAUTCS TEKYINAsl MOJIEJb, B TOM YHUCJIE 331441 UCCIICJOBAHUS TAHHBIX U Apyrue
JIeHCTBUS, IPUMEHsIEMbIE K paboueit MoIeu.

ID. OnpepensieT nociaea0BaTEIbHBINA TOPSI0K cerMeHTOB. CerMeHThl MOJIEJIM BBIYUCIISFOTCS TIOCJIeIOBATEILHO B
COOTBETCTBUU C UX HOMepamu ID.

l'[pamma CEeIr'MEHTOB. CO,Z[ep)KI/IT UMs CETMCHTA U OIPCACIICHHBIC IJIA HETO YCIIOBUS. ITo YMOJYaHUIO UM CETMECHTA -
OTO UM IIOJIA UJIA O6"be,ZlI/IHeHHBIC nMEHa HOJ'Ieﬁ, HCIOJIb30BAHHBIX B YCJIOBUU, pa3aCJICHHBIC 3aIIATBIMU.

3nauenne. [IpeacrasiisieT co0oif noJie, 3HaUEHUE B KOTOPOM BbI XOTUTE IIPEACKA3aTh, UCIOIb3Ysl IPEANOJIOKEHHE,
4TO OHO CBSI3aHO CO 3HAYEHUSIMU B IPYIUX MOJISAX (IPeIUKTOpax).

Ipumeuanue: Yepe3 nuajioroBoe OKHO |“OpraHH3auHﬂ rokasareJieid MoJiesiu’” Ha CTp. 167|MO>KHO BKJIFOYATH U
BBIKJIFOYATh BBIBOJI HA MAHEJIb CJICTYFOIIIUX OIIIMIA.

IMokpeiTHe. KpyroBas quarpamMMa BH3YaJIbHO MPEICTABIISIET HOKPHITHE KaXXIOTO CETMEHTA IO CPABHEHHUIO C
MTOJTHBIM IOKPBITHEM.

IMoxpsbiTHe (n). CMIUCOK MOKPBITHIA JJI51 KAXIOT0 CErMEHTA MO OTHOIIEHUIO K MOJIHOMY MOKPBITHIO.
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Yacrora. Coucok KOJIMIECTB ONaJaHUNA IO OTHOIICHHIO K MOKPBITHIO. Hanpumep, ecim mokpeiTie paBHO 79, a
qacToTa - 50, 3TO 03HAYaeT, UTO ISl TAHHOTO CerMeHTa MoJiydeHo 50 OTKJIMKOB Ha 79 MpeasIoKeHMIA.

BepositHocTb. YKa3bIBaeT BEPOSTHOCTh cermeHTa. Hanpumep, eciim mokpeiTue paBHo 79, a yactoTa - 50, 910
O3HAYaeT, 4YTO BEPOSITHOCTD JJIs cerMeHTa paBHa 63,29% (50, nenenHoe Ha 79).

Ommoka. O603HaYaeT ONIMOKY CETMEHTA.

JlaHHBIC BHI3Y HaHEJN 0003HAYAIOT MOKPHITHE, YACTOTY U BEPOSITHOCTD BCEH MOIEIH.

[TaHens HHCTPYMEHTOB padoueii maHeIH

[Manenb paboueil MOJEH IPEAOCTABIISACT CJICAYIONIUE QYHKIMH Yepe3 CBOKO MAaHEJIb HHCTPYMEHTOB.

IIpumeuanue: HexoTopsle pyHKIMU JOCTYITHBI TAKXKE, €CITU IIEJKHYTh MIPABON KHOMKOMN MBIIIH 110 CETMEHTY

MOJIEIH.

Tabmuua 9. KHOMKM naHenn nHCTPyMeHTOB paboyest MoJenm.

Knonka nanesmm HHCTPYMEHTOB

Onncanue

3amyckaeT IMaJoroBoe 0KH0|FeHepnpOBaTb HOBYIO Mo;[enb[ TJIe IPEICTABJICHDI ONIMU IS
CO3JaHUd CJICTIKa HOBOM MOJICIIN.

CoxpaHseT TeKylllee COCTOSIHUE HHTepaKTUBHOIO ceaHca. [TapameTpsl y3i1a MOAEIMPOBaHUS
Crucok perieHnii NI3MEHSIOTCS Ha TEKYIIHe, B TOM YUCIIe OTHOCSIINECS K 3a/1a4aM
HCCIIeTOBAHMS JAaHHBIX, CHUMKaM MOJeJiell, BBIOOPY JaHHBIX U OJIb30BATEIbCKAM
nokaszartesisiM. JlJIsi BOCCTAHOBJIEHHSI CEAHCA B 9TOM COCTOSIHUM BKJIIOYMTE NEPEKIIIOYaTe b
Hcnoab3oBaTs HHGOPMAINIO COXPAHEHHOT 0 CeaHca Ha BKJIaake Moiesb y3J1a MOIEIMPOBAHUS U
Haxmute KHOTKy Ilyck.

OTKpBIBAET AMAJIOroBoe OKHO OpraHu30BaTh NOKA3aTEIU MOJEIH. J{ONOJIHUTEIbHYIO
uHbOPMAIIHIO CMOTPHTE B paszene| Opranusamus nokasaTeseii Moaeu” Ha cTp. 167]

OTkpbIBaeT AuaoroBoe okHo OpraHu3oBaTh BHIOOP MTaHHBIX. JIOMOTHUTENIbLHYIO HHPOPMAIUIO
cMoTpuTe B passele[‘Opraansanys BEIGopa naHubX” Ha cTp. 163

OTKpbIBaeT BKJIaaAKy CHUMKH. JJomoHATEeIbHYI0 HHPOPMAIHIO CMOTPHTE B pa3zede [ Bkiaka
|Crmvkn” Ha ctp. 159]

OTKpbIBaeT BKJIAJAKY AJIbTepHATUBEL. [lONOJHUTEIBHYIO HHGOPMALIUIO CMOTPUTE B pa3ieie
[“Bxnasixa Anbrepuatusn” Ha crp. 159

ﬁk Take Snapshat

JlesaeT CHUMOK CTPYKTYpPbI TekyIield Mo ie. CHUMKY BBIBOJSITCS HA BKJIagke CHUMKH U
OOBIYHO UCIIOJIL3YIOTCS B 1IEJIIX CPABHEHUS MOJEJIEH.

3amyckaeT IMaoroBoe OKHOIBCTaBKa cerMeHTOBl i€ IPEeJCTABJICHbI OMIUHU JJISI CO3TaHUS
HOBBIX CETMEHTOB MO/IEJIH.

3alycKaeT AUaIoroBoe OKHO [VI3MEeHEHHe PABHII CErMEHTOB) I1e IPeICTaBIICHBI OIIHH
100aBJIeHUS YCIIOBUIA JJ1s1 CETMEHTOB MOJIEJIM UJIM U3MEHEHUsI paHee ONpe/IeSICHHbIX YCIOBHMA

CETMCHTOB MO/JCIIN.
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Tabnnua 9. KHOMKu naHenm uHCTPyMEHTOB paboyeit Moaenu (MpodomKeHne).

HCpCMCIHaCT BI)I6paHHI)II71 CEIrMEHT BBEPX IO UEPAPXUU MOIECIIN.

HCpCMSHIaCT BBI6paHHI)II71 CETMEHT BHU3 IO UCPAPXUU MOECJIN.

Vnanser BoIOpaHHBIN CErMEHT.

-+ Hepekn}oqeﬂne MEXY BKJIFOUYEHUEM U HEBKJIFOYCHUEM BLI6paHHOrO cerMeHTa B MojieJib. Ecim
4+ CEIrMEHT UCKJIIOYACTCs, €I0 PE3YyJIbTAThL ﬂO6aB.II$I}OTC$I K OCTATKy. 9TO OTIMYACTCI OT yaajeHus
CErMECHTA, TaK KaK €CTh O HOBTOpHOfI aKTUBaluy CErMCHTA.

Bxnagka AnbTepHaTuUBbI

Ha crenepupoBanHO# pu HakaTuu kKHONKY HaiiTH cerMeHThI BKJIaJIKe AJIbTEPHATUBBI BHIBOJUTCS CIIHCOK BCEX
aJIbTEPHATUBHBIX PE3yJIbTATOB UCCIICAOBAHUS TAHHBIX JJI BHIOpAHHON MOJIEIN WJIM CETMEHTA Ha MaHeJm padboueit
MO/IEJIH.

UToOBI epeBecTH aJIbTEPHATHBY B COCTOSTHAE paboueii MOIEIH, BEIACIUTE HYXKHYIO aJIbTepPHATUBY U HAXKMHUTE
KHOTIKY 3arpy3uTh; aJlbTepHATUBHAS MOJIeJIb TOSBUTCS HA NMaHe M paboveit Moaen.

HpuMeltaHue: Bxmaaka AJ'II)TepHaTI/IBLI TMOSBJIACTCA TOJIBKO B TOM CJIy4ae€, €CJIU BbI 3a1aJI1 MakcumaJjibHoe
KOJIHYCCTBO AJbTCPHATHB HA BKJIAIKE 9KCHepT y3J1a MOACIIMPOBAHUA Cnucox pCIHeHI/IfI, YTOOBI CO31aTh HECKOJIbKO
AJIbTCPHATHUB.

Kaxmas CICHCpUpPOBAHHAA aJIbTCPHATUBA MOICIIM BBIBOJAUT I/IH(i)OpMaL[I/IIO (6] KOHerTHOﬁ MOOCIIN:

Nms. Bee anpTepHAaTHBEI HyMEpYIOTCS HocienoBaTebHO. [lepBasi aabTepHATHBA OOBIYHO COACPKUT JIyUIIIne
pe3yJbTaTHI.

Heas. Yka3biBaeT 3HaueHue Ha3HaueHUsl. Hanpumep: 1, 4TO 5KBUBaJIGHTHO JIOTUYECKOMY "true".
Yucno cermenToB. KomyecTBO MpaBuil CETMEHTOB, HCIIOJIb30BAHHBIX B AJIbTEPHATUBHON MOJIEIIH.
IHoxpsiTHe. [ToKpbITHE AJIbTEPHATUBHON MOJIEIHN.

Yacr. KomuecTBo nonaJaHuii 10 OTHOLIEHUIO K HOKPBITHUIO.

BeposiT. Yka3bIBaeT B IPOLEHTAX BEPOSTHOCTD aJIbTEPHATUBHON MOJEIIN.

Hpumeqaﬁue: AHLTepHaTI/IBHLIe PEIYJIBbTATHI HC COXPAHAIOTCA C MOACJIBIO; OHU ,Z[eﬁCTByIOT TOJIBKO B TCUCHUC
AKTHUBHOI'O C€aHCA.

Bknanka CHUMKM

CHHUMOK - 3TO NPEJCTABJICHNE MOJIEJIN B KOHKPETHBIIf MOMEHT BpemeHu. Hanpumep, MoXeT oTpeboBaTHCS CEIATh
CHIMOK MOJEJIU NIepe] 3arpy3Koi Apyroit aJbTepHATUBHON MOJEIN Ha TaHEJIb paboyell MOJIesn, eCJIi BaM He
X0YeTcs TePSITh MPOMEXYTOUHBIE Pe3yJIbTaThl paboThl TekyIei Mmoaenu. Ha Bkiagke CHUMKY IEPEIUCIISIOTCS BCE
CHUMKHU MOJEJIeH, cleJIaHHbIe BPYYHYIO JIsI JIFOOOr0 YnciIa COCTOSTHUI paboueit Moaesu.
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Ipumeuanue: CHIMKI COXPAHSIOTCS BMECTE C MOJIEJIbI0. PekoMeHayeTcs cejlaTh CHIMOK IIPH 3arpy3Ke IMepBOi
MOJIeI. DTOT CHUMOK O0ECHEYUT COXPAHHOCTD MCXOTHOM CTPYKTYPbI MOJEIIH, U BBl BCETJa CMOXETE BEPHYTHCS K
3TOM cTpykType. CreHepupoBaHHOE MM CHUMKA BBIBOJUTCS KAk OTMETKa BPEeMEHH, 0003Havaromas, Korjaa o Obu1
ceJaH.

Co31aTh CHUIMOK MOJEJIU
1. BribepuTe COOTBETCTBYIOIIYIO MOJEJIb/aIbTEPHATUBY JJIs1 BBIBOIA HA TTAHEIM paboueii MOIeIIH.
2. BrecuTe Bce HEOOXOIUMBIE H3MEHEHUS B paOOTIyIO MOIEIb.
3. Haxwmurte kHonky Caenatb cHUMOK. HOBBIN CHUMOK HOSIBUTCSI HA BKJIaJiIKe CHUMKH.
Nmsa. Ums cauMka. MOXHO U3MEHUTDH UM CHUMKA, IIEJIKHYB 110 HEMY JIBaXK/IbI.
Leab. Yxa3piBaeT 3HaueHue Ha3HaueHus1. Hanpumep: 1, 4To 3KBUBaJICHTHO JIOTHYeCKOMY "true".
Yucno cermenToB. KoyimuecTBO MpaBUI CETMEHTOB, HCIOJIb30BAHHBIX B MO/IEJIH.
IMoxpeiTHe. [TokpbITHE MOACIH.
Yacr. KoyecTBo nonajanuii 10 OTHOLLIEHUIO K MOKPBITHUIO.
Beposit. Yka3bIBaeT B IPOLEHTAX BEPOSITHOCTb MOJECJIN.

4. YtoOBI mIepeBecTH CHUMOK B COCTOSIHHE paboyeil MOIeIH, BBIACIINTE HYKHBII CHIMOK ¥ HAXXMHUTE KHOIIKY
3arpy3nThb; CHUMOK MO/IeJIN TIOSIBUTCS Ha TIAHEJIN paboveil MOIeIH.

5. CHHMOK MOXHO YJaJIUTh, HAXXaB KHOMKY Y JaJUTh, UJIH IIEJIKHYTh MPABON KHOMKOW MBI IO CHUMKY 1
BBIOpATh B MCHIO Y JAJIHTD.

PaboTa c uHCTpymeHTOM CpeACTBO NPOCMOTpa CNUCKa peLueHUi

Moiesb, KOTOpast HAMJTYYIIMM 00pa3oM MPeACKaKeT OTKJIMKU U MIOBEIEHNUE KJIMEHTOB, CTPOUTCS B HECKOJIBKO
stanoB. Korma 3amyckaercst CpeJicTBO MPOCMOTpA CIKMCKA PELIeHH, paboyas MO/IEITh 3aMOIHIETCS
OIIpe/IeJICHHBIMK CETMEHTAMU MOJIEJIH ¥ [IOKA3aTENISIMU, M TOTOBA K TOMY, YTOOBI BBI 3aMyCTHIIH 33144y
UCCJIEIOBAHUS JIAHHBIX, TPH HEOOXOTMMOCTH U3MEHUIIU CETMEHTBI W/UJIH TIOKA3AaTEJIH U CTEHEPUPOBAIIM HOBYIO
MOJIEJTb HJTH y3eJT MOJIEJIMPOBAHUSI.

Mo3HO 100aBIJIATH OJHO UJIM HECKOJILKO IIPABHJI CETMEHTOB, TTOKa BBl HE pa3paboTaeTe yAOBJICTBOPUTEILHYIO
Mozenb. [IpaBuiia cerMEHTOB MOXHO 100aBUTh B MOJIEJIb, 3AITyCTHB 3aa4H UCCIICAOBAHNS JAHHBIX MJIH UCIOJIB3YS
¢ynaknuro VI3MeHHTh NPaBIjIo cerMenTa.

B nporiecce nocTpoeHust MOAEIN MOXHO OLEHUTD €€ IPOU3BOAUTEILHOCTD, HCIBITAB MOEJIb Ha JAHHBIX
U3MEpEeHHii, BU3yaM3Upysl €e IuarpaMMoii WM FeHepupy sl oJIb30BaTelIbckue nokasaresu Excel.

Ecii ecTh COMHEHHUS B KQ4€CTBE MO/IEJI, MOXHO CIT€HEPHPOBATH HOBYIO MO/IEJIb M IOMECTHTH ee Ha XoJicT IBM
SPSS Modeler wim Ha nauTpy Moaesb.

3apnauu uccnenoBaHUA AaHHbIX

3aa4a ucclie10BaHusI JaHHBIX - 9TO COOpaHUE NTAPaMETPOB, ONPEICIISIONINX, KAKUM 00pa30M reHepUPYIOTCSI HOBBIE
npaBusia. HekoTopble U3 3TuX napaMeTpoB MOXHO BBIOPATH JUIsl 0OecTieyeHHs THOKOCTH IIPH IPOCTO U OBICTPOi
aJlanTaluuy MOJIeJiel B HOBBIX CHTyalusiX. 3a/1a4a COCTOUT U3 I1a0JIoHa 3a/1a4u (TUIa), HeJId U BhIOOpa MOCTPOCHUS
(Habopa JaHHBIX JJIS UCCIICIOBAHU).

B CIICAYIOIIUX pa3geiiax IMpEaACTaBJICHBI HO,Z[pO6HOCTI/I Pa3JIMIHBIX onepaunﬁ 3aJa4 UCCIICAOBAHUA JaHHBIX:

* [“3amyck 3amau ncciemoBanns’]|

+ [“Co3anne 1 m3MeHeHMe 331441 HCCIIeI0BAHMS TaHHBIX” Ha cTp. 161

. |“OpraHH3aum{ BBIOOpA MAHHBIX Ha CTP. 163|

3anyck 3aga4 uccjaegosanus: CpeacTBO IPOCMOTPA CIUCKA PELICHUH TO3BOJIET BPYYHYIO JOOABUTH B MOZEb
HpaBUJjia CETMEHTOB, 3aIyCTUB 3a/Ia41 UCCJICOBAHMUSI JAHHBIX UJIM CKONIMPOBAB U BCTABUB IIPaBUJIa CETMEHTOB M3
OJIHO MOZIeJIN B APYIYIO. 3a1a4a UCCIIeJOBAHUS JAHHBIX COJACPKUT MHPOPMALIUIO O TOM, KaK CTeHEpUPOBATD
HOBBIE IIPABUJIA CETMEHTOB (YCTAHOBKM IapaMeTPOB UCCIIEJOBAHNUS JAHHBIX, TAKUX KaK CTpAaTer s HOUCKA,
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aTpuOyTHI MONCKA, ITMPUHA TIONCKA, TOBEPUTEIILHBIA MHTEPBAJI U T.1I.), @ TAKXe O MOBEJACHIH KJIMEHTOB, KOTOPOE
HY)XKHO NpeAcKa3aTh, U O JAaHHBIX U1l u3ydyenus. Llesp 3amaun uccienoBaHus JAHHBIX - MOUCK JIYYIITUX BO3MOXKHBIX
MPaBUJI CETMEHTOB.

YTt0o0BI CIreHEpUPOBATH NPABUJIO CETMEHTA MOJCIIN TPU 3AITYCKE 3a/Ja41 UCCIICJOBAHUS JAaHHBIX!

1. Ilenxuaute no crpoke Ocratok. Eciin Ha maHesm paboveit MOAENTH yXe BBIBEICHBI CETMEHTHI, MOXXHO BBEIOPATH
TaK>XE€ OJJUH U3 3TUX CCTMCHTOB, YTOOBI HANTH JONOJIHUTEJIbHBIC ITPAaBUJIa, OCHOBBIBASICh HA OTOM CETMCHTC.
ITocste BbIOOpa OCTaTKa UM CETMEHTA UCMIOJIb3YHTE OIUH U3 CJIEYIOIIUX CIOCOOO0B [JIs1 FTEHEpUPOBAHMS MOJIEJIN
UJI aJIbTepPHATUBHBIE MO/JIEJINU:

* B menro UacTpyMeHTH BEIOepuTe HaillTH cerMeHThI.
* IlleskHUTE MPaBOil KHOIKOW MBIIIH MO CTPOKE WM cerMeHTy OcTaTok n Beioepute HaiiTn cerMeHThI.

* Haxwmure xnonky HaiiTi cerMeHTBI Ha aHeu paboueit Moaesu.

IToxa 3ajgada O6pa6aTLIBa€TC$I, X0/ €€ BBIIIOJIHCHU A OTO6pa)KaCTCH B HIDKHEH 4yacTu pa60qero IpOCTpaHCTBa U
I/IH(bOpMI/IpyeT, Korjga 3agada OKOHYUTCA. CKOJIbKO HIMEHHO BpEMCHU HOTp€6y€TCH JJI BBIIIOJTHEHUA 3a1a4H,
3aBUCHUT OT CJIOXKHOCTH 3aJa41 UCCIICAJOBAHUA JAHHBIX U OT pazMepa Ha60pa maHHbIX. Ecm B pe3yjibTaTax €CTh
TOJIBKO OJHA MOJECJIb, OHA BBIBOJAUTCSA HA ITAHECIb pa60‘leﬁ MOICIIM Cpa3y IOCJIC BBINOJIHEHUA 3a1a4i, OJHAKO IIPpU
HaJIMYWU B PE3YyJIbTaTaX HECKOJIBKUX MOJIEJIE OHM BBIBOASTCS HA BKJIAJKE AHBTepHaTI/IBH.

HpumeuaHue: Pe3yJ'H>TaTOM 3agavu MOTyT OBITh UJIU Moaeu, nJIn OTCYTCTBUC MOL[CJ'ICI‘/'I, WK1 HEeyJava.

HpOI_[CCC IMMOUCKA HOBBIX NPABUJI CCTMEHTOB MOXHO MMOBTOPATH 1O TOI'O MOMEHTA, KOTI'/lda HUKAKHUE HOBBIC ITPpABUJIA
YK€ HE 6yIlyT HOGaBJ’IHTLCH B MOJCJIb. 9T10 YKa3bIBA€T HA TO, YTO BCC 3HAYMMBIC I'PYIIILI KJIMCHTOB YXE HaIeHBbI.

3agavy WccieoBaHus JAHHBIX MOXHO 3aMyCTHTh JJIs JJFOOOTO CYIIECTBYIONIEr 0 cerMeHTa MoAesm. Ecim pe3ybTaT
3aJ1avd He TOT, YTO BBI HIIUTE, MOXHO BBIOPATH 3aIyCK APYTOi 3a/1a4l HCCIIeTOBAHMS JAHHBIX JIJIS TOTO XKe
CcerMeHTa. DTO OOECIeYnT HaXOXJACHUE TOMOJTHUTEIHHBIX MPABIJI IJII BHIOpaHHOTO cerMeHTa. CerMeHTHlI,
pacnoJioxeHHble "HXe" BBIOPaAaHHOTO (TO eCTh JOOABJICHHBIE B MOJIEJIb T03KEe BHIOPAHHOTO CETMEHTA),
3aMCIIAOTCA HOBBIMU CCTMCHTAMM, TaK KakK Ka)KZ[bIﬁ CEIMCHT 3aBHUCUT OT CBOUX HpeﬂHleCTBCHHI/IKOB.

Co3anne H N3MeHeHne 3aa41 HCCJIeI0OBAHNS JAHHBIX: 3ajavya MCCJIeIOBAHMS JaHHBIX - 9TO MEXaHU3M ITOMCKA
coOpaHus IpaBUJI, KOTOPbIE 00Pa3yIOT MOJIEJIb TaHHBIX. BMecTe ¢ KpuTepHusIMH IOMCKA, ONIPE/ICJICHHBIMU B
BBIOpaHHOM IIa0JIOHE, 9Ta 3a/1a4a ONpeIesIIeT TakXKe Ha3HaYeHHE (TO eCTh (DaKTHYECKUH BOIIPOC, KOTOPHIH ObLIT
OCHOBaHUWEM JJIs aHAJIM3a, HAalPIMeEP, CKOJIBKO IMMOKyHaTeJIe MOTYT OTKJIMKHYThCSI Ha MOYTOBYIO PACCHIIIKY), a
TakkKe HIeHTUGUIUPYET HAOOPHI TaAHHBIX IS UCIOJIb30BaHus. L{enb 3amaun nccae1oBaHus JTAHHBIX - TTOUCK JTyUIIIHX
BO3MOKHBIX MOJIEJICH.

Coznatp 3aavy UCCJICAOBAHUSA NaHHBIX

YTtoO0BI CO3/1aTh 3374y UCCIICTOBAHUS JaHHBIX:
1. Bbibepute cerMeHT, B KOTOPOM BBl XOTUTE UCCIIEAOBATH JOMOJHUTEIbHBIE YCIOBUSL.

2. Haxwmmurte KHOIIKY HapameTpu. OTKpOCTCH JAaJIOrOBOE OKHO COSHaTb/IfBMeHI/ITb 3aav1y UCCIICAOBAHUS
NaHHBIX. B 9TOM n1uajioroBoM OKHE IPEAOCTABJICHBI ONIIUU JJI1 ONIPEACIICHUA 3a1a9u UCCIICAOBAHUA TaHHbBIX.

3. Brecute HeoOXomuMble n3MeHeHNs 1 HaxkmuTe kHOnKy OK, 4ToOBI BepHYThCS Ha MaHe b paboyeit Moae.
CpencTBo mpocMOTpa CIHCKA PEICHU UCIOIB3YeT ITH MMapaMeTPhl B KAYeCTBE TAPaMETPOB IO YMOTIAHHEO JIJIS
3aIycKa KaXk/I0# 3a/1a4d, IToKa He OyIeT BRIOpaHa ajlbTepHATHBHAS 3a/1a4a YA aJlbTepHATHBHBIE TAPAMETPEI.

4. Haxwmure KHOIIKY Haiitn CEerMeHThI, YTOOBI HAYATh BBIIIOJIHEHUE 3aga4u UCCIICJOBAaHUA JaHHBIX OJId
BLI6paHHOFO CErMEHTA.

N3mennTh 3agavy UCCIICAOBAHUSA JaHHBIX
B nmanorosom oxue COSI[aTI:/I/I?;MeHI/ITB 3aaa4vy UCCJICAOBAHUA TaHHBIX NPEACTABJICHBI OIIIIUMN IJI OIIPEACIICHUA

HOBOM 3aJ1aYu UCCJICIOBAHUS JAHHBIX UJIA U3MEHEHU S CyIHCCTBy}OHICﬁ.
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BobIIMHCTBO AOCTYIHBIX I 3a0aYd UCCIIEIOBAHMS JAHHBIX IApAMETPOB T€ XK€E, YTO NpeAjlararoTcs Ha y3Jie
Crucok penreHuil. VIckroueHuns npecTaBjeHbl Hibke. JJOMOHUTEIbHYIO HHPOPMAIIMIO CMOTPUTE B pa3fieie

99

[‘Onuym MOJIEJIU CIMCKa PEIIeHMI” Ha CTp. 154I

33pr31’lTb napamMeTpbi: Ecim BB CcOo31aJI1 HECKOJIBKO 3aJa4 UCCJIICJOBAHUA JaHHBIX, BbI6€pI/ITC HYXXHYIO 3a1a4y.

CO3Z[2ITL... H_ICJ'IKHI/ITC 371€Ch, YTOOBI CO31aTh HOBYIO 3a4avy UCCIICAOBAHUSA JaHHBIX HA OCHOBC TCKYIIUX
MOKa3bIBACMBIX IAPAMETPOB 3aa4H.

Lenesoe

ITosie HazHavenus: I1pencTasisieT co0oit moJie, 3Ha4€HUE B KOTOPOM BBl XOTUTE IIPECKa3aTh, HCHOJIb3Y s
IIPEANOJIOKEHNE, YTO OHO CBSI3AHO CO 3HAUYCHUSIMHU B IPYTHX MOJISX (IPEIUKTOPAX).

I_Ienenoe 3HA4YeHHe. YKa3bIBaeT 3HAUYCHHE ITOJIS Ha3HA4YCHUs, 3aJar01ICC BBIXOAHBIC JaHHBIC, KOTOPBIC BBl XOTUTEC
CMOACIIMPOBATD. HaHpI/IMCp, ecJId IoJie Ha3HayeHus: churn 3aKOJUPOBAHO KaK O=noul-= yes, 3amaiTe 1 JJIsL
OonpeCaCJICHUA IMMpaBUJI, B COOTBETCTBHUU C KOTOPBIMHU 3aIIMCHU 6yHyT OTHECCHBI K BCPOATHBIM AJIs1 OTTOKA KJIMCHTOB.

ITpocToie napamMeTpsl

MakcumaJibHoe YHCJI0 aIbTePHATHBHLIX BAPHAHTOB. 3271a€T KOJMYECTBO aJIbTEPHATHUB JIJI BHIBOJIA ITPH 3AIYCKE
3aJ1auy MCCIieIOBaHUs JAaHHBIX. MUHUMAJIBLHBIN pa3pelleHHblil napaMeTp - 1; MakcuMaJbHBIN napaMeTp He
onpeaesseTcs.

JonoHuTeNbHBIE TApaMETPBI

N3meHnTh... OTKpHIBACT AUAIOTOBOE OKHO VI3MeHHTDh J0NOHHTEIbHbIE IAPAMeTPbl, TO3BOJISOIIEe ONPEIC/UTD

ACITMPEHHbIE HACTPOWKN. [JONMOTHUTEHHYIO HHPOPMAIINIO CMOTPUTE B pa3ieciie |“Pe,Z[aKTI/IpOBaHI/Ie|
[TONOJTHUTEJIbHBIX HapaMeTpOB”l

JlanHbie

BblﬁOp MOCTPOCHM . HpeﬂOCTaBJ’IHeT OIINUM JId 3aJaHUA ITOKAa3aTCJIsd OLCHKH, KOTOprfI JOJDKCH 6yHCT
AHAJIM3UPOBATHCA CpC,Z[CTBO IpOoCMOTpa CIIUCKa pCLHCHI/Iﬁ JJI1 IIOUMCKA HOBBIX ITpaBUJL. HSpC‘II/ICHSHHLIC mokKasaTeJim
OIICHKHU CO3ar0TCA W/VIA U3MEHSFOTCS B JAaJIOTOBOM OKHE OpraHI/ISOBaTL BLI60p JAaHHBIX.

Joctynnbie noas. [TpegocTasiseT onnuy U BEIBOAA BCeX MOJIEH MM IS BEIOOPA BPYYHYIO, KaKHe TOJIS
BBIBOWTD.

N3mennTs... Eciiu Be1OpaTh onnuto HacTpouts, oTkpoeTcs auanorosoe okHo HacTpoiika 1ocTynHbIX nmoJei, B
KOTOPOM MOXHO BbIOpaTh, Kakue HoJIg OyAyT JOCTYNHBI Kak aTpHOyThl CErMeHTa, OOHAPYXKEHHbIC 3a1a4eit
JICCIIeI0BAHNS IAHHBIX. [JONOTHUTEbHYIO HEGOPMAIIHIO CMOTpHUTE B paszeie [ HacTpoiika TOCTYHHBIX moJieii” Hal

Penaxruposanue gomoanureavnvix napamerpos: B nuasoroBoM okHe M3mMeHeHUE NONOIHUTEIbHBIX IAPAMETPOB
MpeJICTABJICHBI CJIEYIOIINE ONMINN KOHPUTYpUPOBAHHUSI.

MeTto/ pa3onenns Ha rpynmbl. DTOT CIOCOO UCIOJIb3YETCs Il pa30MeHns Ha IPYIIIBI KOJMYECTBEHHBIX moJIeit (1o
PaBHOMY KOJIMYECTBY UJIM IO PaBHOI INpPHHE).

Yuciao HHTEPBAJIOB. KomyecTBo HHTCPBAJIOB, CO3JaBACMBIX IJISI KOJTMYCCTBCHHBIX moJieii. MuaIMaIbHOS
Pa3pCICHHOC 3HAYUCHHUC ITapaMeTpa - 2; MaKCUMaJIbHOC 3HAYCHUE HC OTPAHNYNBACTCH.

Illnpuna noucka mojaem. MakcuMasibHOE KOJIMYECTBO PE3YJIbTATOB MOJIEJIH HA IIUKJI, KOTOPbIE MOTYT
HCIIOJIb30BATHCS TSI CJICYIOIIETO IUKJia. MUHUMAJIbHOE pa3pelieHHOe 3HAYeHHE mapaMeTpa - |; MakCuMalbHOe

3HAYCHUC HE OIrpaHNYINBACTCH.
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IlInpuna noucka npaBuiia. MakcuMalibHOE KOJIMYECTBO Pe3yJIbTATOB MPABIIIA HA IUKJL, KOTOPbIE MOTYT
HCIIOJIb30BATHCS [JIsI CJICAYIOIIETO UKa. MUHIMAaIbHOE pa3pelieHHOe 3HAYCHHE mapaMeTpa - 1; MakCuMaibHOe
3HAYCHUC HE OIrPpaHN1INBACTCH.

(I)aKTop CJIMSIHAA HHTEPBAJIOB. MuHrMaJIbHBIN O6”I)CM, Ha KOTOpI)IfI JOJDKCH BbIPpACTU CETMCHT NPU CJIUSHUUA C
COCECAHUM CCIMECHTOM. MuHIMaJIbHOE Pa3pCIUICHHOC 3HAYCHUC ITapaMeTpa - 1,01; MaKCHUMAaJIbHOC 3HAUYCHUEC HE
OIrpaHUYIHUBACTCH.

* PaspemmuTts nponymieHHble 3Ha4eHAs B YCJI0BHAX. True - 11 pa3pemerus kputepust IS MISSING B mpaBuax.

*  OTOpOCHTH NPOMEKYTOUHBIE Pe3yabTaThbl. [Ipy 3HaueHHH True BO3BpAIAOTCS TOJIBKO OKOHYATEIILHBIE
pe3yJIbTaThl polecca noucka. OKOHYATEIIbHBIN Pe3yJIbTAT - 3TO TaKOil pe3ybTaT, KOTOPBIl O0JIbIIe He
oOHOBIIsIETCS B Ipoliecce noucka. [1pu 3HaueHun False BO3BpaIaroTCs TaKKe IPOMEXYTOUHbIE PE3YJIbTATHI.

Hactpoiika qoctynueix moseti: B quanoroom oxHe Hactpoiika qOCTYIHBIX MOJIeit MOKHO BBIOPATh, KAKHE ITOJIS
OyIyT MOCTYIHBI Kak aTpUOyThI CETMEeHTa, OOHAPYKEHHBIE 3a/1aYeii NCCIICIOBAHUS IAHHBIX.

Hoctynnbie. [Tepeunciser most, JOCTYIHBIE B HACTOSIIEE BpeMs Kak aTpHOyTHI cerMenTa. [ yaaienns noJeit u3
3TOTO CIIUCKA BBIOEPHUTE COOTBETCTBYIOIIINE MOJISl M HAXMUTE KHONKY Y AAMMTh >>. BeiOpanuble moss OyayT
nepeMelteHsl u3 cnucka JJoctynubie B cncok HemoctynHeble.

Henocrynnsle. [Tepeunciser noJsis, KOTopble HEAOCTYIHBI KAk aTpUOYTHI cerMeHTa. UTOOB! BKIIFOUYUTD ITH MOJIS B
CIIMCOK JOCTYMHBIX, BEIOEPUTE COOTBETCTBYIOIINE NOJIS U HAXMuUTe KHONKY << /lo0aBuTh. BriOpanHnsle nosis 6yayT
nepeMeltieHsl u3 cnucka Hegoctynuele B ciicok JlocTynHBIe.

Opranuzanus BbIoopa gannbix: Opranu3ys BEIOOp TaHHBIX (HAOOPHI JAHHBIX UCCIIEIOBAHNUS), MOXHO YKa3aTh,
KaK¥e II0Ka3aTel OLUEHKH JOJDKHBI MCIOIb30BaThCs CPpeacTBO MPOCMOTPA CIHCKA PELICHAN IS HOUCKA HOBBIX
IpaBIJL, ¥ BEIOPATh, Kakue HaOOPHI JaHHBIX OYAYT HUCIOJIb30BATHCS KaK OCHOBA JJIS TOKa3aTeJIeH.

YUToO0kI OpraHu3oBaTh BI)I60p JAHHBIX:

1. B mento lHCTpyMeHTHI BEIOepHTE IyHKT OpraHu3anus BbIOOPa JaHHBIX VUK IIEJIKHUTE IPAaBOW KHONKON MBIIIA
IO CETMEHTY M BBIOEpHUTE 3Ty Xe onuuio. OTKpoeTCs TuajioroBoe okHO Opranu3anus BEIOOpA JTaHHBIX.
Ipumeuanue: B mnasmoroBoM okHe OpraHm3amis BRIOOpa JaHHBIX MOKHO TaKXKe U3MEHSTh U yIAJISATh
CYIIIECTBYFOIIHIA BEIOOD TaHHBIX.

2. Haxwmure kHonky Jl06aBHTh HOBBII BHIOOP JAHHBIX. 3AMUCH O HOBOM BBIOOpPE JAHHBIX JOOABUTCS B
CYLIECTBYIOLIYIO Ta0JIUIy.

3. Haxwmute kHonky MmMs 1 BBeIUTE COOTBETCTBYIOIIIEE UMSI BHIOOPA.

Haxwmute kHonky Pa3nen u BbIOeprTe COOTBETCTBYIOLINI THI pa3eia.
5. Haxwmute kHONKY Y cJi0BHe U BHIOEPUTE COOTBETCTBYIOLIYIO ONLUIO YcIoBusl. [1pu BeiOope onuu 3agats

OTKPOCTCs AUAJIOTOBOC OKHO 3a,Z[aTb YCJIOBHUE BLI60pa, IpeaOCTaBJIAOMICEC BO3MOXHOCTDL OIIPCACTICHUA YCJ'IOBI/Iﬁ
JJI1 KOHKPETHBIX MOJIEH.

6. OrmpenenuTe COOTBETCTBYIOIIEE ycjIoBUE U HaxkMuTe KHOnky OK.

BapI/IaHTLI BI:I60pa JaHHBIX JOCTYIIHBI B BbIIAAAFOIIEM CIITUCKE BbI60p IIOCTPOCHUS B IUAJIOTOBOM OKHE
CO3,Z[aTb/I/13MCHI/ITL 3aav1y UCCIICAOBAHUA JaHHBIX. DTOT CIIHCOK IO3BOJISICT BbI6paTb, KaKoH Moka3aTejb OLECHKH
6y,Z[GT UCIIOJIB30BATHLCA IJIA KOHerTHOﬁ 3aa4u UCCJICAJOBAHUA JaHHBIX.

I'Ipanma cerMmeHToB

ITpaBusa cerMeHTOB MOZEIM MOXHO HANTH, 3allyCTHUB 3a/1a4y UCCIEAOBAHUS NaHHBIX HA OCHOBE I1a0JIOHA 3a1a4.
MOXHO BpYYHYIO JO0ABUTH B MOJIeJIb IPABUJIA CETMEHTOB, MCNOJIb3Ys GyHKIMKM BeTaBuTh cermMeHT mim VI3aMeHuTh
MIpaBUJIO CETMEHTA.

Ecmm BbI6paTL IIOMCK ITPpaBUJI CCTMCHTOB 4Y€PEC3 UCCIICAOBAHUC OAHHBIX, PE3YyJIbTAThI, €CJIM OHU 6y,£[yT, BBIBOJATCA HA

BKiIanke [IporpamMma nmpocMoTpa IuajioroBoro okHa MHTepaKTHBHEIM cICOK. MOXHO OBICTPO YTOYHHUTH BAIILY
MO/IeJIb, BEIOPAB OJINH U3 aJIbTEPHATHBHBIX PE3YJIbTATOB B THAJIOTOBOM OKHE AJTbOOMBI MOJEJIeH U HaKaB KHOIKY
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3arpy3uth. Tax MOXXHO 3KCIEpUMEHTHPOBATE C PA3JIMIHBIMA PE3yJIbTaTaMH, TIOKA BHI HE Oy/IeTe TOTOBBI TOCTPOUTH
MO/I€JIb, TOYHO OMHUCHIBAIOIIYIO ONTUMAJILHYIO TPYIITY HA3HAYCHHMSI.

BcTaBka cerMeHTOB: I/ICHOHLSYH (byHKI_[I/IIO BCTaBKHU CETMCHTA, MOXXHO BPYYHYIO ,Z[O6aBI/ITb K MOACJIM IIpaBHUJIa
CEIMCHTOB.

YToObI HO6aBI/ITL YCJIOBHUEC IpaBUJjia CCTMEHTA K MOICIIN:

1. B JAUaJIOTOBOM OKHE I/IHTCpaKTI/IBHHﬁ CIIMCOK B])I6CpI/IT€ IMOJIOKEHUEC, B KOTOPOM BBI XOTUTE L[O6aBI/ITI) HOBBIH
cerMeHT. HoBbIT cerMeHT 6yHCT ,HO6aBJ'I€H HEMOCPCACTBECHHO HAJ BLI6paHHbIM CEIrMCHTOM.

2. B meHro M3MeHUTH BeIOEpUTE MYHKT BCTaBUTH cerMeHT MITH IIEJIKHATE NMPABOif KHOIIKOM MBIIIH 110 CETMEHTY IS
JIOCTyIa K BEIOOPY 3TOH onuuu.

OTKpOGTCﬂ MAJI0TOBOE OKHO BcTaBUThH CEIMCHT, B KOTOPOM MOXHO BCTABUTH YCJIOBUSA ITPABUJI HOBOT'O
CECTMCHTA.

3. Haxwmmure xHonky BeraButs. OTKpoeTcsl AMaIoroBoe OKHO BCTaBUTE ycitoBHe, MO3BOJISFOIIEE ONMPEICIATh
aTpUOYTHI TSI HOBOTO YCJIOBHS IPABIIIA.

4. BLI6€pI/ITe TIOJIE U ONIEPATOP U3 PACKPBIBAIOIINXCS CIIMCKOB.

Ilpumeuanue: Tpu Be16Ope onepaTopa Not in BEIOpaHHOE yCJIOBHE OYIET AEMCTBOBATH KaK YCIOBHE
HUCKJIFOYCHUS U BBIBOAUTHCA B JUAJIOTOBOM OKHE BcraButh MMPpaBUJIO KPACHBIM ILIpI/Id)TOM. HaanMep, Koraga
ycioBue region = 'TOWN' moka3aHo KpacHBIM I[BETOM, 3TO o3HavaeT, 4yTo TOWN uckiroueH u3 Habopa
pe3yJIbTaTOB.

5. BBCHI/ITC OJHO UJIX HECKOJIBKO 3HAYCHUI MJIM HAXKMHUTE KHOIIKY BceraButhb 3HAYCHHE, YTOOBI OTKPBITH JUAJIOTOBOC
OokHO BcTaBuTth 3HaueHue. B 3ToM 1aioroBOM OKHE MOXHO BLIOpATh 3HAYECHUE, ONIPEICSICHHOE IS 3aJaHHOTO
noJisi. Hanmpumep, noJie cocTOUT B Opake MpeI10CTaBUT JIs1 BLIOOpA 3HAUSHUS /1A U HeT.

6. Haxwmute kHOnKy OK, 4TOOBI BEpHYTHCS B AMAIOTOBOe OKHO BeTaButh cerment. Haxxmurte kaonky OK erre
pa3, 4TOObI J0OABUTH CO3AHHBIN CETMEHT B MO/IETh.

HoBprlit cerMeHT OyIeT BbIBEJIEH Ha 3KPaH B YKa3aHHOM IIOJIOKEHUH MO/IEIIH.

PeﬂaKTﬂpOBaHlfle NpaBuJI CErMEHTA: (I)yHKI_[I/IOHaJ'IbeIC BO3MOXKHOCTHU AUAJIOTOBOI'O OKHaA N3mennts IIpaBUJIO
CErMCHTA IMO3BOJIAIOT HO6aBHHTL, HU3MCHATDH U YIAJIATH YCIIOBUS IPABUJI CETMEHTOB.

UTOoOBI N3MEHATH YCIIOBHUE IPABIIIA CETMEHTA:
1. Breibepute cerMeHT MOJIEJIH, KOTOPBIH BB XOTUTE U3MCHHUTD.

2. B wmento I[paBka Beibepute myHKT M3MeHUTb NPABUIIO CErMeHTa UJIH IEJIKHUTE MPaBOil KHOMKOW MBIIIIN MO
IpaBIJIY JIJIS TOCTYIA K BIOOPY 9TOH ONiuu.

OTKpOETCS IUAJIOTOBOE OKHO VI3MEHNUTh IPABHUIIO CETMEHTA.
3. BrIOepuTe COOTBETCTBYIOIIEE YCIOBHE MPABUJIA ¥ HAXXMHATE KHOMKY VI3MeHHTD.

OTKpOeTCs IMAJIOrOoBOe OKHO VI3MEHHTH yCJIOBHUE, O3BOJISIONIEE ONPEAEIIUT aTPUOYTHI 711 BBIOPAHHOTO
yCJIOBUS IIPaBIIIA.

4. BpiOepuTe moJIe ¥ ONEPATOP U3 BHINAIAIOIINX CIMCKOB.

Ipumeuanue: Tpu BeI6OpE omepaTopa Not in BeIOpaHHOE yciIoBHe OyIeT AeHCTBOBATH KaK YCIOBHE
WCKJIFOYCHWS ¥ BEIBOJUTHCS B TUAJIOTOBOM OKHe VI3MEHUTH IpaBIIIO CerMEeHTa KpacHBIM ImpudToM. Hampumep,
koraa yciosue region = 'TOWN' moka3aHO KpacHBIM IIBETOM, 3TO 03Ha4aeT, yTo TOWN mckiroueH u3 Habopa
pe3yJIbTaToB.

5. BBGL[I/ITS OJJHO WJIM HECKOJIbKO 3HAYCHUM UJIM HAXKMUTE KHOIIKY BcraButh 3HA1CHHE, YTOOBI OTKPBITH AUAJIOTOBOC
okHO BcraButh 3HaueHHE. B 93TOM JAUaJJOrOBOM OKHE€ MOXKHO BLI6paTL 3HAYCHUEC, OIIPCACIICHHOC OJIA 3aJdaHHOT O
IOJIA. HaHpHMep, I10JIE COCTOMT B 6palce npeaoCTaBUT OAJIA BI:I60pa 3HAYCHUA Ja U HET.

6. Haxwmute kHonky OK, 4T0OBI BEpHYTHCS B AUAJIOTOBOE OKHO M3MeHuTh mpaBuiio cerMenTa. Haxkxmure KHONKY
OK emme pas, 4TOOBI BEpHYTHCS B PaOOUYIO MOJIEb.

BbI6paHHbIﬁ CEIrMCHT 6y,Z[GT INOKa3aH C U3SMCHCHHbIMU YCJIOBUSIMHU ITPABUJL.
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Viaanenue ycaosuii npasun cermentos: YUTo0bI yIAIMTH YCIOBHE NPABHJI CErMEHTOB:
1. BwibepuTte CEerMEHT MOJIENHU, COJEPKAIIUIMA YCIOBUS [IPABUIL, KOTOPbIE BbI XOTUTE YAAJIUTh.

2. B mento M3mMenuTs BeIOepuTe MyHKT MI3MEHATH NPAaBUJIO CerMeHTa UM IIeJIKHUTE IPaBOil KHOIMKOM MBIIIH MO
CErMEHTY JJIs1 1OCTyIa K BBIOOPY 3TOH ONIUH.

OTKpoeTCst AMAJTIOTOBOE OKHO V3MeHeHue paBujia CerMeHTa, B KOTOPOM MOHO YaJIUTh OJTHO WUJIM HECKOJIBLKO
YCJIOBUM IIPABUJI CETMEHTOB.

3. Bribepute COOTBETCTBYIOIIEE YCIOBHE MMPABUII M HAXMUTE KHONKY Y AAJMTh.

IenxauTe mo OK.

V najieHre 0JJHOTO MJIM HECKOJIBKUX YCJIOBUH IIPABUJI CETMEHTOB BhI3LIBACT OOHOBJICHUE IIOKA3aTeIel Ha aHe I
paboueif MoeIH.

KonnpoBanue cermenToB: CpeacTBO MPOCMOTPA CIIUCKA PEIICHUH MpeaoCcTaBsieT yA0OHbIH ctoco® KOMUPOBAHUS
CErMCHTOB MOLLCJIeﬁ. KOF,Ha Bbl XOTUTC NPUMEHUTL CCTMEHT U3 O,ELHOI71 MOJCJIN K ﬂpyFOﬁ MoaeJ, IpoCTO
CKomupyiiTe (MJIM BBIPEXKbTE) €ro U3 OJAHOM MOJIEJIN U BcTaBbTe U3 Oydepa namsaru B 1pyryro. Bel MoxeTe
CKOIMPOBATh TaKXKe CETMEHT MOJIEJIN, IOKa3aHHbIH Ha ma"eu [IpeaBapuTeabHbIN IPOCMOTP AJIbTEPHATUBLI U
BCTaBHTh €ro u3 Oydepa maMsTu B MOJEIIb, IOKa3aHHYIO HA TaHeJn paboueit Momem. D1tu (YyHKIUN KOMUPOBAHHUS,
BBIpPE3aHMS W BCTABKH UCIOJIB3YIOT CHCTEMHBIH Oydep oOMeHa [T XpaHCHUS WM U3BJICUCHHS] BpEMEHHBIX JaHHBIX.
DTO 03HAYAET, UTO YCIIOBHS U HA3HAYCHUs KoMHUpyroTcs B Oydepe namsatu. Comepxxumoe Oydepa oOMeHa He
3ape3epBUPOBAHO IS UCTIOJIH30BAHNS UCKJIFOUATEIHFHO B CpeICTBO MPOCMOTpA CIIUCKA PEIIeHUIT, er0 MOXHO
BCTABJIITH TAKXKe U B APYTUe IPUKJIAIHBIE IPOTpaMMbl. Hampumep, npu BcTaBke coaepkuMoro Oydepa mamsatu B
TEKCTOBBII peIakTOP yCIOBHS U Ha3HAYCHUE BCTABIIIOTCA B opmate XML.

UToOBI CKONMUPOBATH UJIU BBIPE3aTh CETMEHTHI MO/JIEJIH:
1. Bribepute cerMeHT MOJEIHM, KOTOPBIH BBl XOTUTE UCIIOJIH30BATH B APYTOil MOIEIIH.

2. B meHro M3mennts BeiOepuTe myHKT KomipoBaTs (1 Beipe3aTs), MOXHO TakXke IIEJIKHYTH MPaBOil KHOMKOM
MBIIIIH IO CETMEHTY MOJIEJIH U MOCJIe 3TOro BEIOpaTh KonnpoBats mim Bripe3aTts.

3. OTkpoiiTe COOTBETCTBYIOINIYIO MOJIeNb (Ky1a OyeT BCTABJIEH CETMEHT MOJIEIIN).

4. BribepuTe OQWH U3 CETMEHTOB MOJIEJIN U IIEJIKHUTE 110 BeTaBuTh.

Ilpumeuanue: Bmecto koman Beipe3ats, KonpoBats 1 BcTaBuTh MOXHO UCIOJIB30BATh TAKXKE KOMOUHAIIUN
knaBuir: Ctrl+X, Ctrl+C u Ctrl+V.

CKOHHpOBaHHbeI (I/I.]'II/I Bpre3aHHLII71) CEIMCHT BCTABJIICTCA HAad paHES BbI6paHHI)IM CErMCHTOM MOICJIN.
Iloxa3aTeu BCTaBJIGHHOTO CETMEHTA M CETMEHTOB HUIKE BBIYACIISIOTCS IIOBTOPHO.

Hpu,wettayue: O6e MOJIEJIA B 3TOM Ipoucaype HO0JLKHBI OCHOBBIBATHCA HA OTHOM 6a30BOM 11a0JIOHE MOACIIN 1
COAECPKATH OJUHAKOBOC MOJIC HA3HAYCHU S, B IPOTUBHOM CJIy4ac MOABUTCA COO6H_ICHI/IC 00 o1uokKe.

A.]IbTepHaTl/lBHbIe mojaeau: B Tex ciydadXx, Korga CymeCTBYET HECCKOJILKO pPE3yJIbTATOB, HA BKJIAKE AJ'II)TepHaTI/IBI)I
BBIBOJATCA PE3YJIbTATHI KaxXJ10# 3aJa4M UcciieJOBaHUS JaHHbBIX. Ka)K,HbeI PE3YyJIbTAaT COCTOUT U3 yCJ'IOBI/Iﬁ B
BI>I6paHHLIX JaHHBIX, KOTOPBIC JAFOT HanboJIee TOYHOE COOTBETCTBHE C IOJIEM Ha3HA4YCHU, a TaKXKXC BCC
",ElOCTaTO‘{HO XOpOH.II/IS" AJIbTCPHATHUBBEI. O6Luee KOJIMYCCTBO BBIBOAUMBIX AJIbTCPHATHUB 3aBUCUT OT KPUTCPHUCB
IOUCKaA, UCIIOJIb3OBAHHBIX B IIPOLECCEC aHAJIU3aA.

UTOoOBI IPOCMOTPETH aJIbTePHATUBHBIC MOIEIIH:

1. IenkHUTE MO aIbTEPHATHBHON MOJEIHN HA BKIanke AbTepHaTHBBL. Ha nmanens [IpeaBapuTeIbHEII IPOCMOTP
aJbTepHATUBBI CETMEHTHI aJIbTEPHATHBHON MOJEIH MOSBATCS UJIM 3aMEHST CETMEHTHI TEKYIIEeH MOISIIH.

2. ,ZIJ'I?I pa6OTLI C aJ'IbTepHaTI/IBHOﬁ MOJCJIBIO Ha IMMaHCJIN pa6oqel71 MOO€J I BI)I6epI/ITe MOJ€JIb, IICJIKHUTEC 110
33pr3l/lTB Ha nnaHeJIn HpCHBapI/ITGJ'ILHHﬁ IIPpOCMOTP aJIbTCPHATHUBBI UJIA IICJIKHUTE npaBoﬁ KHOINKOM MBIIIH 110
UMCHU aﬂbTCpHaTI/IBHOﬁ MOJECJIM Ha BKJIaAKE AHLTCpHaTI/IBbI u BLI6€pI/IT€ 3arpy3nTb.

HpuMettaHue: HpI/I TCHCpUPOBAHUHA HOBOM MOJIEJIN AJIbTCPHATUBHBIC MOACIIN HE COXPAHAROTCA.
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Hactponka mogenu
Z[aHHLIe He cTaTU4Hbl. KiIMeHThI NEPEC3KaroT, BCTYIIAOT B 6paK, MEHSAKT MECTO pa6OTLI. TOBapLI TCPAOT
PBIHOYHYIO IIPUBJIEKATEIILHOCTD U YCTAPEBAOT.

CpencTBo MPOCMOTpA CIHUCKA PEIlleHNH o0ecreunBaeT TMOKOCTh OU3HEC-TI0JIb30BATENIEH IS IPOCTOM U OBICTPOI
aganTtanuu Mo,ueneﬁ B HOBBIX CUTyallUsX. BbI MoXeTe U3MEHATh MOICIb, PCAAKTUPYS, YAAJIAd, ACAKTUBUPY A
KOHKPETHBIC CETMEHTBI MOJICJTH UJTH U3MEHSIST MX IPHUOPUTET.

IIpuoputu3amus cerMenToB: PaHXNPOBATH NPaBUIIA MOJIEII MOXHO B JIFOOOM BBIOpaHHOM nopsiake. [1o
YMOJIYAHUEO CETMEHTHI MOJIEIIM BBIBOISATCS B IIOPS/IKE IPHOPUTETA, IPUYEM Y IEPBOIO CErMEHTA CaMBblid BBICOKHI
npuoputeT. [1py Ha3HAYCHUH OJHOMY MJIM HECKOJIBKUM CETMEHTAM APYIUX IPUOPUTETOB COOTBETCTBYIOLINM
00pa3oM MEHSETCS MOAeb. Bel MOXeTe M3MEHUTH HY ) KHBIM 00pa3oM MO/IejIb, IepeMeIniasi CeTMEHTHI Ha YPOBEHb
6o0J1ee BHICOKOTO MJIH O0JIee HU3KOTO MPHUOPUTETA.

Jutst onpenesieHu s IpUOPUTETA CETMEHTOB MO/IEJIH:
1. BwibepuTe cerMeHT MOJENM, KOTOPOMY Bbl XOTUTE HA3HAUYUTH APYTOil MPUOPUTET.

2. Haxwmwurte OOHY U3 KHOIIOK CO CTPCJIKAMU Ha MAHCJIM HHCTPYMCHTOB pa6oqel71 MOJ€JId, YTOOBI NEPEMECTUTD
3aJITAaHHBIA CETMEHT MO/IEJIN BBCPX HUJIM BHU3 IO CIIUCKY.

[Tocrne npropUTH3anUN BCe MPEABIAYINNE PE3yIbTATHI OEHOK OYAYT BBIYUCIICHBI TIOBTOPHO, M1 OyIyT BHIBEACHBI
HOBBIE 3HAYCHUS.

Y nanenue cermenToB: UTOOBI yIaIUTh OQUH UM HECKOJIbKO CETMEHTOB:
1. Bribepute cerMeHT MOIEIIH.

2. B meHr0 MI3MeHNUTH BBIOEPUTE MYHKT Y JAJATH CErMEHT MJIM HAXMUTE KHONKY Y JaJINTh Ha MAHEIN
HHCTPYMEHTOB MaHe ! paboueit Moaem.

TToxazarem 6yIIyT BBIYMCIICHBI 1JIs1 N3MEHEHHOM MOJCJIM MOBTOPHO, 4 MOIACIIb 6yIICT N3MEHCHA COOTBECTCTBYIOIIUM
o6pazoMm.

Hckirouenne cerMeHTOB: B0O3MOXHO, IPU MOMCKE KOHKPETHBIX TPYIIT BB OyIeTe OCHOBLIBATH OM3HEC-ICUCTBUS HA
BEIOOpE CETMEHTOB MO/IeNH. [1pu BHEAPEHNH MOIEIM MOXKHO BEIOPATH OIMIINEO MCKJIFOUCHHSI HEKOTOPBIX ee
CerMEHTOB. VICKITFOUeHHBIE CETMEHTHI OLICHUBAIOTCS KaK IMyCThIe 3HaYeHHUs. Takoe NCKJIF0UeHNE He O3HAYAeT, YTO
CeTMEHT He UCIOJIb3YeTCs; CMBICIT HCKITFOUEHHUS B TOM, YTO BCE YAOBJIETBOPSIOIINE 3TOMY NPABUITY 3aIIUCH
HCKJIFOYAFOTCS M3 CIIUCKA PACCHUIKA. [IpaBuito mo-mpexxHeMy NIpIMEHIMO, HO HHAYE.

UToOBI UCKITIOYUTh KOHKPETHBIE CETMEHTHI MO/IEJIH:
1. Bribepure cerMeHT Ha maHean padoueit MoAeIH.

2. Haxwmwurte KHOIIKY Hepelcmoanb HCKJIIOYCHHE CErMCHTA Ha ITAHCJIM HHCTPYMCHTOB B COCTABC IIAHEJIN pa6oqeﬁ
MOJCJIN. B BLI6paHHOM CTOHGHC Hasnavenwne BI:I6paHHOFO CCIMCHTA TCIICPb IMMOABUTCA HAOIIUCH HckaroueHo.

HpujweltaHue: B oTmmawme ot YAAJICHHBIX CETMCHTOB, UCKJIFOUYCHHBIC CCTMCHTBI OCTAKOTCS JOCTYIIHBIMHU IJIA
HCIIOJIb30BaHMS B KOHEUHOUM Moae . VIcKTroueHHbIE CErMEHTHI BJIUSIOT HA PE3YIbTATHI JUATrPaAMM.

N3Menenne 3HaYeHusi Ha3HavYeHusi: B quasoroBoM okHe M3MeHMTh 3HAYCHHME HA3HAUYCHUS MOXHO U3MEHUThH
3HAYCHUC HA3HAYCHU S OJIS TCKYHICTO IMOJISA HA3HAYCHU .

CHHMKY ¥ pe3yJIbTaThI CEAHCOB CO 3HAUCHNEM HA3HAYCHHUS, OTJIMIHBIM OT 3aIaHHOTO B paboueit Moaem,
0003HaYarOTCs M3MEHEeHneM (hOHA B TAOJHIE JJI1 COOTBETCTBYFOIIEH CTPOKHM HA XKEJITHI. DTO yKa3bIBaeT, YTO
CHUMOK/PE3yJIbTaT ceaHca yCTapeJ.

B nmanorosom oxHe C03}IaTb/I/l3MeHI/ITb 3aJiavy UCCIea0BaHNA JAHHBIX BBIBOJUTCA 3HAUYCHUEC HAZHAYCHU A I

TeKylel paboueit MoJen. DTO 3HAYEHNE HA3HAYCHUS HE COXPaHseTCs B 3a/1aye UCCIIeJ0BaHUs JaHHBIX. BmecTo
3TOro 3HaueHue 6epetcs ¢ na"enu Pabouyas Moaesb.
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ITpu mpoaBIKEHNH COXPaHEHHOM MO/IENIN Ha MaHesb Pabovast MosiesIb CO 3HAaUCHUEM HA3HAYEHHS, OTJINYAOLIIMCS
OT COOTBETCTBYIOIIEr0 3HAUCHUS paboueil MoJieu (Hallpumep, U3-32 peIakTHPOBAHUS aJIbTEPHATUBHOTO
pe3yJibTaTa Uik KOIMM CHAMKA), 3HAUSHUE Ha3HAUCHUSI COXPAHEHHON MOJIeNIN 3aMeHsIeTCs IS COBIAAECHUS CO
3Ha4YeHHEM Ha3HaueHus paboueil Mosesu (3HaYeHUe Ha3HAaYeHUs], IOKa3aHHOE Ha NaHem Pabovas Moaesns, He
n3Mensiercs). [TokasaTean Moieau NepeoLeHUBAIOTCA C HOBBIM 3HaYeHUEM HAa3HAYEHMUSI.

FeHepupoBaHue HOBOW MoAenun
B JANAJIOTOBOM OKHE reHepI/IpOBaHI/Ie HOBOM MOACIIN MPEACTABIICHBI OIIUUA IJIsI UMECHOBAHUA MOJECIIN U BbI60pa, rac
OyJleT co3/1aH HOBBIH y3eL.

Nms moaesm. Beidepute HacTpoutb, 4TOOB! HOAIPABUTH AaBTOMATUYECKH CTEHEPUPOBAHHOE UMS MJIM CO3aTh
YHUKaJIbHOE UM I y3J1a, KaK OHO OyAeT MOKa3bIBaThCs HA XOJICTE MOTOKA.

Co3aatb y3ea Ha ... [Ipu BeiOope XoJIcT HOBast MOJIEJIb OyAET paciojioxkeHa Ha paboueM XOJICTe; IpU BbIOOpe
IMamatpa GM - Ha naymuTpe Mogenn; BeIoop oy O6a nmojiokeHHs1 pacrojaracT HOBYIO MOJIEIb M Ha paboyeM
XOJICTe, ¥ Ha majmTpe Momem.

BKJIIOYHTH HHTEPAKTHBHOE COCTOsIHHE ceanca. [1py BKJIIFOUEHUH 3TOM ONIMN HHTEPAKTUBHOE COCTOSIHUAE CEaHca
coXpaHsieTCs B CTeHepupoBaHHO Mozesu. Korma mo3»e BbI CreHepupyeTe U3 MOJIEIH y3eJI MOJIeINPOBAHUS, 3TO
COCTOSIHUE IIepeHeceTcs Tya U OyaeT UCIOIb30BaThCS JI1 HHULMAIN3Alui HHTEpakTUBHOTO ceaHca. HesaBucumo
OT BbIOOPA 3TOH oMUY camMa MOJieJIb OLIEHUBAET HOBbIE TaHHbIE OMHAKOBO. ECiM HE BRIOUPATH 3Ty OMIIMIO,
MO/IeJIb BCE PABHO CMOXET CO34aTh y3eJ IOCTPOEHUS, HO OH OyAeT Gosiee 0O6IKM U OYAET 3almycKaTb HOBBIE
MHTEPAKTUBHBIC CEAHCHI, a HE MIPOJIOJDKATE CTaphle CEaHChl C TOTO MOMEHTA, KOT/Ia OHHM OBLIIM OCTAHOBJICHEI. Ecm
BEI I3MEHSIETE TapaMeTPHI y3J1a, HO 3aIyCKAeTe ero C COXpaHEHHBIM COCTOSIHAEM, 3TH U3MECHEHHEIC TapaMeTPhI
OyIyT UTHOPHPOBATHCS U OYAYT MCIOJIB30BATHCS TapaMeTPhl COXPAHEHHOTO COCTOSHHSL.

HpuMeqanue: CTaH}IapTHBIC IIOKa3aTeJIu - 5TO €AMHCTBEHHBIC TOKA3aTCIJIN, KOTOPBIC OCTAOTCA B MOICJIN.
JIOHOJ'[HI/ITCJ'[LHLIC IMOKa3aTEJIM COXPAHAIOTCA C MHTCPAKTUBHBIM COCTOSHUCM. CFCHepHpOBaHHaH MOJECJIb HE
IPEACTABIIACT COXPAHECHHOTO UHTCPAKTUBHOTO COCTOSAHUSA 3a/JaY1 UCCIICAOBAHUSA JaHHBIX. HpI/I 3allyCKe Cpe,E[CTBO
IpocCMOTpa CIIMCKa peH_IeHI/Iﬁ BBIBOJATCH MapaMETPhbl, UICXOJHO 3a/JaHHBIC B IIpOTrpaMMe€ NpOCMOTpa.

HOJ‘IHI/ITCJ‘IBHyIO HH(POPMAIIIO CMOTPUTE B pasjielie |“HOBTopHoe reHepUpPOBaHME y3J1a MOJACIMPOBaHNS HA CTp.l
49

OueHKka moaenu

VYcnemHoe MoieMpoBaHue TpebyeT TIATeIbHOI OIEHKM MOJIeNIM TIepesl ee peasn3anneil B Ipou3BOICTBEHHON
cpene. CpeacTBO NPOCMOTpA CIHCKA PEIIeHUI TPEIOCTABIISIET HECKOJILKO CTATUCTUYECKUX U OM3HEC-TToKa3aTeeH,
Koropme MOXHO UCIIOJIB30BATh AJI1 OLIEHKU BOSﬂeﬁCTBHﬂ MOJCJIU B peaJ'II)HLIX yC.]'IOBI/IHX. CIO,ZLa BXOOAT
AuarpaMMbl BbIHFpLIIIIeﬁ U IMoJIHAas (byHKHI/IOHaJ'II)HaFI COBMECTUMOCTE C EXCGI, YTO IIO3BOJISIET O6C‘II/ITI>IB&TL
COCHaApruu CTOI/IMOCTB/HpCI/IMYH_IeCTBa JJIs1 OLICHKU BO3)Z[CI71CTBHH BHCOPCHUS.

Mogenn MOXHO OIICHUBATH CJIICAYFOIIMMHU crocodbamu:

* C UCnosb30BaHUEM MPEIBAPUTEIILHO ONPEACJICHHBIX MOKa3aTes el CTATUCTUYECKUX U OU3HeC-MO/Iesei,
IocTymHBIX B CpeicTBO MPOCMOTpa CIICKA pelIeHIi (BEpOATHOCTD, YaCTOTa).

* OueHuBas NoKa3aTesv, MMIOpPTHpoBaHHbIe U3 Microsoft Excel.

* Busyanu3upys MOJEsb C UCMOJIb30BAHUEM AT PAMMBI BBIUTPBIIIA.

Opraunu3zanus nokasareJeii Mogean: CpeacTBO MPOCMOTPA CIIMCKA PEIIeHUH TPEeJOCTABIISIET OMIUH ISt
OTIpe/IeJICHUs MoKa3aTesiell, KOTOPbIE BBIYUCIISIFOTCS U BHIBOSITCS B BUJIE CTOJIONOB. KaXIbIif CErMEHT MOXET
BKJIFOYATh B Ce0s1 MOKA3aTeJM HOKPBITHS, YACTOThI, BEPOSITHOCTH U OMIMOKYU MO YMOJYAHUIO, TIPEICTABIICHHbIE
crosibiiamu. Bel MOKeTe CO3/1aTh U HOBBIE TOKA3ATEI M, KOTOPbIE OYAYT BHIBOJAUTHCS KAK CTOJIOIBI.

OrmpenelieHre okas3aTtesieit MoJIesIei

UTto06s! 10OaBUTE TOKA3ATEIb K BAIllel MOJIEIIN YJIA ONPEIEIITh CYIIeCTBYIOIINIT TOKA3aTeb:
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1. B mento MHCTpyMeHThI BbiOepuTe NyHKT OpPraHn3oBaTh NOKa3aTe M MOIEH UITH [IEJIKHUTE IPABON KHOMKOMN
MBIIIIU U ClIeJIaliTe 3TOT BEIOOP. OTKpOeTCst 1aoroBoe okHo OpraHu3oBaTh NOKA3aTE M MOJIEIH.

2. Haxwmute xonky /l00aBUTh HOBBIIi MOKa3aTe b MoAeH (cripaBa oT cTosbma [TokazaTs). HoBwlif moka3aTesb
OyJIIeT mpeICTaBJIeH B Ta0MIIe.

3. JaiiTe uMs noka3aTesito, HaiiiuTe NOAXOASIINIA Tull, onuuto BeiBoAa U Beibop. Ctonben [Tokasats yka3blBaer,
OyIeT JIM 3TOT NOKa3aTelb BEIBOAUTHCS [IJTs padboueit Moaesm. [{JIs onpeieIeHus CYIIECTBYIOIIETO TIOKa3aTelIs
HaWOWTE U BBIOCPUTE €T0, a TAKXKE YKAXUTE, JOJDKEH JIA 3TOT ITOKa3aTes b BRIBOIUTLCS IS paboveil MOIeIH.

4. Haxwmure xHonky OK, uToObI BEpHYThCS B pabouee NpocTpaHCTBO CpeacTBO IPOCMOTPA CIUCKA PELIeHUI.
Ecnu ny1s HoBOro nokasatesis Ob11 oTMeueH croJiben [TokazaTs, 9TOT moka3aTesb OyAeT BBIBOAUTHCS JJIs
paboueif MoIeIH.

ITonb3oBaTenbckue nokaszatesn B Excel

JlonmoTHUTEIbHYIO HHPOPMALIUIO CMOTPUTE B pasjesie |“OueHKa B Excel”l

Oobnosaenue mokasareaeii: B HEKOTOPLIX CJIyYasiX MOXET HOTpe6OBaTLCH TIOBTOPHO BBIMMCJIUTD IOKA3aTEJIN
MOJECJIU, HAIIpUMEDP, KOI'Ja CYICCTBYIOIIasA MOJCJIb IPUMCHSCTCA K HOBOMY Ha60py KJIMCHTOB.

YT0OBI HOBTOPHO BLIYUCIMTH (OOHOBHTH) MMOKA3ATEIIN MOJICIIH:

B mento 3amennTs BoIOeprTe MYHKT OOHOBUTH BCE MOKA3ATEIH.

uau

Haxmure kiaBuiny FS.

Bce moka3atesu 6yyT BBIYUCIICHBI IOBTOPHO, a I paboueil Mojaem OyayT HOKa3aHbl HOBbIE 3HAYCHUSI.

Onenka B Excel: CpencTBo nmpocMoTpa CliUCKa peleHnii MOXHO HHTErpupoBaTh ¢ Microsoft Excel, uTo mo3BoJiser
UCIIOJIb30BAaTh COOCTBEHHBIE BBIUNICIICHNS 3HAYCHUH U (OPMYJIBI IPUOBLIN HEIOCPEICTBEHHO B IPOIIECCE TOCTPOCHHUS
MOJIEJIH, YTOOBI BOCIIPOU3BOIUTH CLIEHAPUU CTOMMOCTH/BBIUTphIia. CBsi3b ¢ Excel mo3BoJisieT 3KcHopTUPOBATD
nanHbie B Excel, T/ie ©X MOXKHO UCTIOIB30BATh JJIsI CO3/IaHUS MIPE3CHTAIIMOHHBIX TUATPaMM, BHIYUCIICHUS
MOJIb30BATEJILCKUX TTOKA3ATEeJICH, TAKUX KaK CJIOKHBIC MIOKA3aTEJIN MPUOBLIA U BO3BpATA HHBECTHUIU, U
MPOCMAaTPHUBATh BCe MaHHBIE B CPeICTBO MPOCMOTPA CIICKA PEIICHUH BO BPEMSI MOCTPOCHHS MOJICIIH.

Ilpumeuanue: J17151 BO3MOXKHOCTH pabOTHI C 3JIeKTpoHHBIME Tabymamu Excel anammtuaecknii sxcnept CRM
JIOJDKEH onpenesmTh HHpopManmro KoHpuUTypanuu 1151 chHXpoHn3anuu CpeIcTBO MpOCMOTpa CIIICKA PEIIeHIA C
Microsoft Excel. 9ta xoHpurypamus coaepxurcs B ¢aiisie 3JiekTpoHHOR Tabymiel Excel m 0603HavaeT, kakas
uHpopMmarms nepegaercs uz CpeacTBo MpocMoTpa cimcka perennit B Excel n o6patho.

Cuienyroiue AefCTBHs BO3MOXHBI TOJIBKO B TOM cilyyae, ecim ycranosieH npoaykt MS Excel. Ecim Excel ne
YCTAHOBJICH, OIIIMY JIJIsl CAHXpOHU3anuu Mozelieii ¢ Excel He BeIBosTCSI.

Yto0bI CHHXpOHM3UPOBATL Mojiesa ¢ MS Excel:

1. OrtxpoiiTe MOAEJIb, 3aITyCTUTE UHTEPAKTUBHBIN CeaHC U B MeHI0 VIHCTpyMEeHTHI BeIOepuTe MyHKT Oprain3oBaTh
NOKAa3aTeJIH MOJIEIH.

2. Buibepute Ja niis onmuu Beranc/mTh nojb3oBatebekie nokasaresn B Excel. AktuBupyetcs nosie Padouas
KHHI'a, II03BOJISIIOLIEE BAM BBIOPATH NPEABAPUTEIHLHO CKOH(DUTYpUpOBaHHbIN 1absI0H paboueit knuru Excel.

3. Haxwmure kHonky Coeaunutbes ¢ Excel. Otkpoercs anasioropoe okHO OTKPBIThH, B KOTOPOM MOXKHO NMEPEHTH B
MOJIOKEHNUE TPEeIBAPUTEIILHO CKOH(PUTYPUPOBAHHOTO IA0JI0OHA B Ballleil JJOKaJIbHOW UJTH CETEBOM (halIoBOM
CHUCTEME.

4. BrpiOepute cooTBeTCTBYIOMMIA MabJioH Excel m HaxkmuTe KHONKY OTKPBITh. 3aIyCTUTCST BEIOpAHHBIIN 111a0JTOH
Excel; ncnonp3yitTe nanein 3agay Windows (1m HaxmMuTe codetanue kiaaBuin Alt-Tab), 4ToObI BepHYThCS
Ha3aJ B THAJIOTOBOE OKHO BBIOpaTh BXOIHBIE TaHHBIC IS MOJIH30BATEIbCKAX IIOKA3ATEIIEH.
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5. BbIbepuTe COOTBETCTBYIOIINE OTOOPAXKEHUSI MEX/1y UMEHAMHE MOKa3aTeJieil, onpeeieHHbIX B abdsione Excel, u
MMEHaMH TokazaTteJsielt MoJie 1 HaxmuTe kHonky OK.

[Tocne ycranosiienns cBsi3u Excel HaunHaeT paboTy co CBOMM IIPeABAPUTEILHO CKOH(DUTYPUPOBAHHBIM I1a0JIOHOM,
T/ie B 9JIEKTPOHHOM TabJmIle BBIBOASTCS IpaBuila Mojies. Berunciiennsre B Excel pe3ybTaThl BEIBOASTCS Kak
HOBBIE CTOJIONBI B CpeicTBO MPOCMOTPA CIIUCKA PEIIEHHH.

Ilpumeuanue: noxazarerm Excel He ocTaroTcst JOCTYNHBIMHU NIPH COXPAHEHNH MOJIEIIH, HX MOXKHO HCIIOJIb30BATh
TOJIBKO B aKTUBHOM ceaHce. OHaKO BbI MOXKETE CO3/1aTh CHIMKH, BKJIFOYaromye B ce0s mokazatesm Excel.
ITokaszatesmu Excel, coxpaHeHHbIE B IPEICTABICHUSIX CHUMKOB, TOJXOAST TOJILKO [JIS LIEJICH XPOHOJIOTMIECKOT O
CpaBHEHHUS M HE OOHOBJISIIOTCS. IPU IOBTOPHOM OTKPHITHH. J|OTIOJTHUTEILHYIO HHGOPMAIIIIO CMOTPHUTE B pa3/ieiie
f‘BKﬂazuca CHUMKH Ha CTP. 159l ITokaszartemm Excel He 6yAyT BHIBOIUTBLCS B CHUMKAX, IIOKa BbI HE YCTAHOBUTE
HOBTOPHOE coeuHeHue ¢ mabdyionom Excel.

Kongurypuposanue unrerpayuu ¢ MS Excel: VnaTterpanus CpencTBo IpocMOTpa ciicka perteHmii ¢ Microsoft Excel
OCYIIECTBIISIETCS ITyTEM HCIOJIb30BAHUS MPEIBAPUTEILHO CKOHPUTYPHPOBAHHOTO MAGJI0HA 3JIEKTPOHHOM TAOIMIIBI
Excel. OToT mabJIoH COCTOUT U3 Tpex padoyYuX JIMCTOB:

IToxa3zaTeau Moaem. BeiBoauT nMnopTupoBaHHble nokazaTesn CpeacTBO IPOCMOTpa CIIUCKA PEeIIeHIH,
10JIb30BaTeJIbCKHE oka3aTesm Excel u utoru BeuucieHni (onpe/esieHHble Ha paboyeM ycte [lapameTpsr).

HapaMeTpu. COI[ep)KI/IT NEPEMECHHBIC OJIA BBIYMCJICHUM HA OCHOBE UMIIOPTUPOBAHHBIX nokasarteJei Cpe[[CTBO
IpoCMOTpa CIIUCKa pCIIIGHI/Iﬁ 1 IOJIL30BATEJILCKUX MOoKa3aTeseit Excel.

Kondurypamus. ConepXAT ONIUN I yKa3aHUsI, KaKue IMEHHO NoKa3aTe Il IMIOpTHPYroTCs n3 CpencTBo
MIPOCMOTpA CIHCKA PEIICHUH, U 1T OIpeAeIeHNs OJIb30BaTEIbCKIX Mmokazareseit Excel.

HIPEJYIIPE)K/[EHHUE: CtpykTypa pabouero mucta Kondurypanus ctporo onpenenena. HE nzmensiite
Kakue-Jm0o sUeiku B 3eJIeHOH 30HeE.

* TToka3zaTenu U3 Moje/IM. YKa3bIBaeT, kKakue mokazatesm CpeIcTBO MPOCMOTpa CHUCKA PEIISHUH UCIOJIb3YIOTCS
JJ151 BBIYMCJICHUH.

* Tloka3zareim st MoJaesm. YKa3bIBaeT, Kakue creHeprupoBaHHble Excel moka3aremm OymyT BO3BpAIICHHI B
CpenctBo mpocMoTpa criucka perienuit. CrerepupoBanable Excel moxazaTenn BEIBOISTCS Kak HOBBIE CTOJIOIBI
moxasaTeseit B CpeIcTBO MPOCMOTpa CIICKa PEeIICHHH.

Ipumeuanue: IToxazatemu Excel He ocTaroTCcst AOCTYIHBIMHE AJI MOJEJIH, KOTJa BBl TEHEPUPYETE HOBYIO MOJIEJIb;
OHM JOCTYIHBI TOJIBKO B aKTUBHOM CEaHCE.

U3smenenue mokaszareetl mongeau.’ B CIIEAYOIIUX IIpUMEpax O6LHCHHCTCH, KaK MOJHO HECKOJIbKUMU CIIOCOOaMu
HU3MCHUTD NOKA3aTCJIM MOJCIIN:

* H3menenue CYHIECTBYROUICTO MOKA3aTeJIsd.
° I/IMHOpT 13 MOICIA JOMOJIHUTEIIbHOIO CTAHAAPTHOI' O OKAa3aTEJIA.

M SKCHOpT B MOJCJIb JOMMOJIHUTEJIBHOT O ITOJIb30BATECJIBCKOI'O ITIOKA3aTECJIA.

M3MeHeHne CyIIecTBYIOMIEro oKa3aTesis
1. OrtkpoiiTe mabJIOH U BEIOEPUTE paOOUMil JIUCT 3JIeKTpOHHON Tabmubl Kondurypanus.
2. W3mennte mro60e Mms i Onucanue, BBIICINB UX U BBES HOBBII TEKCT IIOBEPXY.

OO6patuTe BHUMAHUE HA TO, YTO €CJIM Bbl XOTHTE U3MEHUTD IT0KA3aTelb, HAIPUMED, MPE/JIOKUTD OJIb30BATEIIO
BeposiTHOCTE BMecTO HacTOThI, Hy’)KHO TOJIbKO U3MEHUTH MMS U OlicaHue B MeTpuKax U3 Mo/IeJiu, 3Tu
M3MEHEHHUS! MOSIBSITCSI B MOJIEJIH, M TI0JIb30BATEIb CMOXKET BHIOPATh COOTBETCTBYIOIINIT MOKA3ATEN b JJIsI
OTOOpaxeHMSI.

I/IMHOpT 13 MOACJIA JOMOJIHUTEIIbHOI O CTAHAAPTHOI' O IOKA3aTeJIA

1. Ortkpoiite mabJIOH U BRIOEPUTE PAOOUUH JIMCT IJIEKTPOHHOM Tab bl KoHpurypanus.
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1.
12.

13.

14.
15.

BriGepute B MeHIO:

HWncrpymentsl > 3amurta > CHATH 3a1UTY JIHCTA

Beibepute gueiiky AS ¢ xeaTsIM (POHOM, KOTOpast conepxuT ciioBo Konern.

BriGepute B MeHIO:

Bcerasuts > CTpoku

Brenute VimMsa u Onucanue HoBoro nokasatesd. Hanpumep, Oumoka 1 Ommoka, CBSI3aHHAS ¢ CerMEHTOM.
B sueiike C5 BBemute popmyny =COLUMN(' Tloka3aTtesu moaemn'!N3).

B stueiike DS BBemute hopmyry =ROW('Tloka3zaTemn momemn' !IN3)+1.

ST HpopMyIIBI IPUBEIYT K TOMY, YTO HOBBII TOKa3aTesb MOSBUTCS B cToJione N pabouero smcta [Tokazatemm
MOJIeJIU, KOTOPBI B HACTOSIIIEE BpEMS IYCT.

BriGepute B MeHIO:
HNucrpymenTts! > 3amura > 3alMTHTD JIUCT
enxanTe mo OK.

Vo6enurecs, uto y stueiiku N3 pabodero ymcra ITokazaresm MoIe I HOSBUIICS 3ar0JIOBOK HOBOT'O CTOJIOIA
Ommoka.

Bri6epurte Bee stueiiku ctosbna N.
BriGepute B MeHIO:
®opmat > Aueiikn

ITo ymosyanuto y Beex stueek kateropust uucia - Odmas. Haxmurte knonky Ilpouentnas qo.ist, 4To0b1
M3MEHUTD BHUJI BHIBOJIA PUCYHKOB. DTO MOMOTAeT MPOBEPUTH Balllk PUCYHKHU B Excel; kpoMe TOro, cTaHOBUTCS
BO3MOJHBIM JIPYroe MCIOJIb30BaHUE TAHHBIX, HAPUMEP, KaK BBIXOHBIX TAHHBIX JJI I'paduka.

MenxauTe mo OK.

CoxpaHuTe 3JIeKTpoHHYI0 Tabmuiy kak mabdson Excel 2003 ¢ yHUKaJIbHBIM HUMEHEM U pacIIupeHreM Qaiina .x/t
. 17151 IPOCTOTHI ONpe/iesIeHNs TTI0JIOKEHHSI HOBOTO I11a0JIOHA PEKOMEH/TYeTCSI COXPAHUTD €ro B IPEIBAPUTEIILHO
CKOH(UTYPHPOBAHHOM JIJIS1 IIA0JIOHOB MOJIOKEHUH B JIOKAJILHOW MJIM CeTeBOH (ailiioBoii cucteme.

3KCHOpT B MOACJIb JONOJIHUTCIIBHOI'O IIOJIb30BATCIIbCKOI'O IOKA3aTCJIA

1.

10.
1.

12.
13.

OTxkpoiiTe mabI0H, B KOTOPBIX BbI XOTUTE J00aBUTH cToJ10en Ommmbka U3 MpeaplIyero mpuMepa; BioepuTe
pabounit muct Kondurypanus.

BriGepute B MeHIO:

HucTpyments! > 3ammra > CHATH 3aIATY JIHCTA

Bribepute sueiiky Al4 ¢ xxenTsiM poHOM, KOTOpas comepxut ciaoso Konen.
BriGepute B MeHIo:

BeraButh > CTpokH

Beenute imsi 1 Onmcanue HOBoro mnokasateliss. Hanpumep, MacmradupoBannas ommoka u MaciuradupoBanue,
npuMeHeHHoe K ommoke u3 Excel.

B sueiike C14 Beegute popmysty =COLUMN('Tloka3zatemm moaemn'!O3).

B siueiike D14 Benute popmyy =ROW('Tlokazarem mogem'!O3)+1.

OTH GOPMYJIBI ONPENETISAIOT, YTO cTOJI0e O OyIeT coepKaTh HOBBIA MOKA3aTEJb JIJISI MOJCIIH.
Bri6epute padouwmii smuct I[TapaMeTpol.

B sueiike A17 BBequTe onucanue - Maciradbupyemasi ommoka.

B sueiike B17 BBeguTe MacmtabHbIit koo dumnuent 10.

Ha pa6oueit ctpanune Ilokazatenu moaenu BBenute onucanre Macmradupyemas ommoka B siueitke O3 xak
3ar0JIOBOK JJIsl HOBOTO CTOJIOTA.

B sueiike O4 BBemute hopmysty =N4*IIapamerpor!$SBS$17.

Bri6epute yro sueiikn O4 v mepeTammre 9Ty siUeiky BHA3 10 sueiku 022, 4To0bI CKOMUPOBATH (GOPMYITy B
3Ty SIYCHKY.
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14. BribGepute B MEHIO:
HWncrpymenTtsl > 3amura > 3aliUTATH JIMCT
15. Ienxuute mo OK.

16. CoxpaHuTe 3J1eKTpOoHHYI0 TabuIy kak mabdgon Excel 2003 ¢ yHUKaJIbHBIM HIMEHEM U pacIIupeHneM Qaiia .xlt
. Ju1st mpocToTHI OnpeiesieHust HOJIOKEHUSI HOBOTO IA0JIOHA PEKOMEH/IyETCsI COXPAHUTh €0 B IIPEABAPUTEIILHO
CKOH(HUTyPUPOBAHHOM [1JI51 IIIa0JIOHOB MOJIOKEHUH B JIOKAJIbHOM MITH ceTeBOM (aiiiioBoit cucteme.

ITpu obpamennn x Excel ¢ ucnonbp3oBanueM 3Toro mabdiiona 3aaueHne Ommoka 6yaeT TOCTYITHO KaK HOBBIIA
MOJIb30BATEJILCKUIA TOKA3aTeb.

Busyanusauua moaenen

Jly4iasi BO3MOXHOCTD IOHSITh BO3EHCTBHE MOJIENH - BU3YaJIM3UPOBATh ee. VIcnomb3yst auarpaMMy BBIMTPBIIIA,
MOXHO IMOJIyYUTh IIEHHYIO BO3MOXXHOCTD B3IJIs11a U3HYTPH Ha €XKEIHEBHBINM OM3HEC M TEXHUYECKUI BHIUTPBIII OT
IPYMEHEHHS Balleil Moies, n3yvas 3pdexT HeCKOJIbKUX aJIbTepHATHB B peajibHOM BpeMmeHu. B pasnene
[‘[luarpamMma BbIMIPBIIIA”| TOKA3aHbI IPEMMYIIECTBA MOJIEIH NIEPE/] CIyUaitHO IPUHATHIMU PEIICHUSMHE; 3/16Ch Ke
MOXHO HENOCPEJICTBEHHO CPABHUTH HECKOJIBKO IUATPAMM [JIsl aJIbTEPHATUBHBIX MOJEJIEH.

Juarpamma Bemrpbina: /IuparpamMma BBIATPBIIIA MIPEICTABIISIET 3HAYCHUS U3 CTOJIONA % biurpbiuia TAOIIAIIEL.
Bomrpsimn onpeensieTcss Kak OTHOIIEHIE YMCIIa ONMAJaHU Ha KaXXIOM JEJICHUH IIKAJIbI K OOIIeMYy YICITy
[IOTIATaHUH B IEpeBE C UCIOIb30BAHNEM CIICAYIOLIEH (hOPMYJIBL:

(ymcio momnaaHuii Ha MHKpeMeHT / o61ee yucio nonaaanuii) x 100%

JuarpaMma BBIUTPBIIIA HATJISITHO MILTIOCTPUPYET, HACKOJIBKO IIIMPOKO I10 IEPEBY HYXKHO NPOU3BOJUTH MMOUCK IS
Habopa JaHHOTO MPOIEHTA BCeX nonaJaHuil. J{naroHasbHast JIMHUS MOKA3bIBACT 0XXKUIAEMBbI OTKJIMK JJIsI BCEi
BBIOOPKH, €CJT MOJICJIb HE HCHOJIb3yeTcs. B 9TOM cityuae moka3aTesib OTKJIMKA ObLI ObI KOHCTAHTOM, TaK KakK
BEPOSITHOCTb OTKJIMKA /TS OJHOTO KJIIMEHTA Takas ke, Kak Juis apyroro. [l yaBoeHns coopanHoil nHpopManun
HY’>XHO OBI OBLIIO OIIPOCHUTB BABOE OoJIbIIe JIroeld. KpruBas mHuS 0003HaYaeT, HACKOJIBKO MOXHO HOBBICHTD
OTKJIUK, BKJIFOYHB TOJILKO TeX KJIMEHTOB, KOTOPbIe HA OCHOBAHUY BBIUTPHIIIA PAHKUPYIOTCS B MAKCUMAJIbHBIX
npoueHTwIaX. Hanpumep, BKJII0UnB B pacchlIky BepxHUe 50%, MOXHO ObI ObLI0 coOpaTh 6osbie 70%
MIOJIOXKUTEJILHBIX OTKJIMKOB. UeM Kpyue KpuBast, TeM OOJIbIIE BBIMTPHIIII.

UTo6BI IPOCMOTPETh AUATPAMMY BBIUTPBIIIIA:
1. OTxkpoiite TOTOK, coaepxammii y3esa CIICOK pelleHni, 1 3aIyCTUTe HHTEPAaKTUBHBIN CeaHC ¢ 3TOTO y3Ja.

2. Tlepeiimute Ha BKJIaaKy Bemrpoemi. B 3aBHCHMOCTH OT TOTO, KaKue pa3Aeiibl BBl YKa3aJli, MOXHO YBHETEH OJIHY
WJIA [IBE TAATPAMMBI (IBe AarpaMMEbI OyIyT MOKa3aHbl, HAIPUMED, KOTAa U 0OYYAFOIINH, W IIPOBEPOYHBII
pa3zaert 3a1aHbl U HoKazaTes el MOIeIIN).

ITo ymoyaHuIo AUarpaMMBbl BBIBOJSATCS 110 CerMeHTaM. MOKHO NEPEKJIFOUUTh AUarpaMMbl Ha BEIBOJ KBAaHTHUJIEH,
BbIOpaB KBaHTH/M, a 3aTeM BBIOpaB COOTBETCTBYIOIIUI ClIOCOO ONpesesieHns KBAaHTHIIEH U3 paCKPBIBAIOILETOCS
MEHIO.

Tapametpor quarpammuvr: Bo3moxHocTs [TapaMeTpsl iuarpaMm NpeJocTaBIIseT ONIUK ISt BEIOOpa, Kakue
MOJIEJIN U CHUMKH OyIyT IPEACTABIJICHb HA IUarpaMmax, IJIsl KaKiX pas/ieIoB OHU OyIyT MOCTPOEHBI M BEIBOIUTH
WJIA HET METKH CETMEHTOB.

MO,E[CJ'[I/I JUIA BBIBOJIAa HA JUarpamMmax

TeKyHme MOeJ/Id. [To3BosseT BI)I6paTI>, Kakue Moaeim 6y,ZlyT MIpeACTaBJICHbI HA AAArpaMMax. Bur moxeTe BI)I6paTb
pa6o'{y}0 MOJCJIb UJIN JIFO0OBIC CO3JaHHBIC MOACJIM CHUMKOB.

Pasgensl 1151 BBIBOJA HA AT PAMMBI

Pa3aenn! s JeBoii JAHarpaMmmbl. B Brimagaromem crnmcke MPEACTABJICHBI ONIITUU JIJI1 BEIBOAA BCEX OIMPEACIICHHBIX
pPas3aciioB UJIM BCEX JaHHBIX.
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Paznens! ais l'lpaBOi;l AuarpamMmal. B BeImagarormiemM crnmcke MIPEACTABJICHBI OIIOWU JIJIA BBIBOJIA BCEX ONMPECACIICHHBIX
pas3aciioB, BCEX JAHHBIX UJIU TOJIBKO JIeBOM auarpaMmal. HpI/I BI)I60pC onnuu PucoBaTh TOJILKO ¢JieBa BHIBOIUTCS
TOJIBKO JIEBAS JUarpaMma.

OTOﬁpa)l(aT]) METKH CeIr'MEHTOB. HpI/I BKJIFOYEHHMH 3TOM OIIUM HA AuarpaMmax BbIBOAATCSI METKU BCEX CETMEHTOB.
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nasa 10. CtaTtuctnyeckue moaenu

CraTucTuveckue MOACIN UCHOJIB3YIOT MATEMATUYCCKUC YPABHCHUSA OJIA KOAUPOBAHUA I/IHq)OpMaHI/II/I, HU3BJICYCHHOM
U3 JaHHBIX. B HEKOTOPLIX CJIyYasiX ME€TOAbI CTATUCTUYCCKOTO MOACJIUPOBAHNA MOT'YT OYCHb 6I)ICTpO mpeaOoCTaBUTh
aACKBATHBIC MO/JCIIN. )_'[axce JJI 3a1a4, B KOTOPbIX Oouiee ruOKHe CrTocoObl MAIIMHHOT O O6y‘I€HI/IH (TaKI/Ie Kak
HSﬁpOHHLIS CCTI/I) MOT'YT B KOHCYHOM CUYETEC JAaTh JIYUIIHUC PE3YJIbTAThI, MOXHO UCIIOJIb30BATh HCKOTOPLIC
CTATUCTHYCCKUEC MOICJIM B KAYCCTBC 0a30BBIX Mojeie npeacKkazaHus, YTOOBI CyAUTb O XapaKTCPUCTUKAX OoJee
OPOABHUHYTBIX CIIOCO0OB.

]_—[OCTyHHbI CJICOYIOIIUEC Y3JIbl CTATUCTUYCCKOTO MOACIIMPOBAHUA.

L)

Mopenu TMHEHHOH perpeccuy NpeICKa3bIBAIOT 3HAUCHNS HEMPEPHIBHOTO LIEJIEBOTO MOJISI HA OCHOBE
JIMHEHHBIX B3aUMOCBS3€i MEX /1y 1[eJIEBBIM II0JIEM U OJIHUM MJIM HECKOJIbKUMHU HPETUKTOPAMU.

Jloructudeckas perpeccust - 3T0 CTATUCTHYCCKHIA METOT JJTsI KJIACCU(UKAIIUNY 3aKCeil HA OCHOBAHUU
3HA4YeHMI BXOJHBIX MoJieil. OHa aHAJIOTMYHA JIMHEHHON perpeccuu, HO JIOTUCTUYECKAsl PETPecCHst
UCIIOJIb3YET KaTeroprajbHbIE MOJI HA3HAYCHUSI BMECTO YHMCIICHHBIX.

V3ex PCA/pakTopa npenocTaBiseT MOIIHbIE CPEICTBA COKPAILEHNS YUCIIa JAHHBIX JJIs YMEHBIICHUS
CJIOXKHOCTH BAaIllMX JAHHBIX. AHAJIN3 TJIABHBIX KOMIIOHEHTOB (principal components analysis, PCA)
HAXOJIUT JIMHEHHbIE KOMOUHAIIMK BXO/IHBIX TOJIEH, KOTOPBIMHU TJIaBHBIM 00pa30oM ONPEAeIISIFOTCS
M3MEHEHNs B [IeJIOM Habope MoJIel, T/ie KOMIIOHEHTHI OPTOTOHAJILHBI IPYT ApyTy. PakTOpHbIH aHa M3
HaIlpaBJICH HA BBISIBJICHIE CKPBITHIX (PAKTOPOB, OOBSACHSIONINX CTPYKTYPY KOppessinuii B Habope
HabJroJaeMbIX noJieid. Llesb 000X moAXoA0B - HANTH HEOOJIbIIIOE KOJIMYECTBO IPOU3BOAHBIX MOJIEH,
KOTOpBIe 3P (HEKTUBHO CyMMHPYIOT HHPOPMALIHIO UCXOIHOTO HaGopa BXOJHBIX HOJIEH.

,Z[I/ICKPI/IMI/IHB.HTHLIVI aHaJIu3 ge€jaacTt OoJtee CTPOrue NpeaAIoOJIOKECHUS, YEM JIOTUCTUYECKAS PETPECCUSL, HO
OH MOXET OBITh IICHHOU aHbTepHaTI/IBOﬁ WJIA JONOJIHEHUEM K aHAJIN3y JIOTUCTUYECKOM perpeccuu,
Korga 3T NPEANOJIOKCHNA OKAa3bIBAOTCA IIPAaBUJIbHBIMU.

O6001IeHHas THHEHHAS MO/IeJIb pACIIUpPSET OOIIYIO JIMHEHHYIO MOJIeNb, TAK YTO 3aBUCHMAs
nepeMeHHasl CUNTACTCS JIMHEHHO CBSA3aHHOM ¢ (haKTOpaMu M KOBapHaTaMu Yepe3 3aIlaHHYI0 (PYHKIUIO
cBs3u. bosiee Toro, MoJiesb 0MyCKaeT HaJIMYue y 3aBUCUMON IEPEMEHHOMN pacIpeiesIeHusl,
OTJIMYAIOIIET0Csl OT HopMaJibHOTo. OHA BKIJIFOYAET B ce0sl PYHKIMOHAILHBIE BO3MOXHOCTH OOJIBIIIOTO
KOJIMYECTBA CTATMCTUYECKUX MOJIeJICi, B TOM YUCJIC JJMHEHHON perpeccuu, JOTUCTHYECKON Perpecchu,
JIOTJIMHENHBIX MOJIEJIeH JIJ1s1 KOJIMYECTBA JaHHBIX U MHTEPBAJI-IICH3YPUPOBAHHBIX MO/ICJICH BHIKMBAHUSI.

OO6o001eHHas JTuHeHas cMelianHast Mojesib (generalized linear mixed model, GLMM) o60611aet
JINHEHHYIO MOJIEITh TAKUM 00pa3oM, UTO Y 3HAUCHUIT Ha3HAYECHNS] MOXKET OBITh OTJIMYHOE OT
HOPMAaJIbHOTO pacupezelicHue M OHO OYAeT JIMHEHHO CBSA3aHO ¢ PaKTOpaMH M KOBapHaTaMu Yepe3
3aJ1aBaeMyto (PYHKIUIO CBSI3HU, TAK YTO HAOJIIOIEHUSI MOTYT OBITh CKOppeIMpoBaHHbIMU. OO00IIIEHHbIE
JIMHEHHbIE CMEIIaHHbIE MOJIEJIM BKJIFOYAIOT IIUPOKUA HAOOP MoeJielt, HaUMHAsI OT NPOCTON JIMHEHHON
perpeccuy U KOH4Yasi CJIOKHBIMU MHOTOYPOBHEBBIMU MOJIEJISIMU [IJTs1 HE HOPMAJILHO PacIpeeSIeHHBIX
JTaHHBIX C HOBTOPHBIMH U3MEPEHUSIMHU.
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V3ex perpeccun Kokca mo3BoJisieT MOCTPOUTh MOJIEITh JOKHUTHUS JJIS1 JAaHHBIX BPEMEHU-I0-COOBITHS B
NPUCYTCTBUU LIEH3yPUPYEMBIX 3anucei. DTa MOJEIb co3/AaeT QYHKIUIO TOXKUTHS, KOTOpas

1) IpecKa3blBaeT BEPOATHOCTD, YTO U3y4aeMOe COOBITHE IPOU30HAET B JaHHOE BpeMs (f) U1 JaHHBIX
3HAYCHUH BXOIHBIX IEPEMEHHBIX.

Y3en nuHenHou mogenu

Jluneiinas perpeccusd - 3To OOBIYHBIN CTATUCTUICCKUI METO AJId Icnaccu(bmcaunn 3al1iCel Ha OCHOBAHUU 3HAYCHUIA
YHCJIOBBIX BXOIHBIX IIOJICH. Jluneiinas perpeccus NoAroHsA€eT NpAMYIO JIMHUFO UJIM IOBEPXHOCTD,
MHUHHUMU3UPYOIIYIO Pa3HOCTH MECXKAY IMPEACKA3aHHBIMUA U d)aKTPI‘leCKI/IMI/I BBIXOJHBIMHU 3HAUYCHUSIMU.

TpeboBanns. B Mozesax JIMHEHHON perpeccuyl MOXHO HCIIOJIb30BAThH TOJIBKO YMCIIOBBIE IOJIL. Y Bac JOJDKHO OBITH
TOJILKO OJIHO II0JIe Ha3HaYeHU (¢ 3agaHHOl posbro Ha3HaveHnne) 1 OMH YUIM HECKOJIBKO IPEAUKTOPOB (B 3a1aHHOM
poisio Beon). [Toms ¢ 3amannoit possio O6e nim Het urHOpupyroTcs, kak u Heunciaossle noJs. (I1pu
HeO6XOI[I/IMOCTI/I HCYMCIIOBBIC TOJII MOXKHO IEPEKOAUPOBATEH C UCIIOJIB3OBAHUCM Y3J1a HpOI/I3BO,£lHI)Ie ,ElaHHI)Ie).

JlocTouncTBa. Mojesu JTMHEHHON perpeccuil OTHOCUTENILHO IPOCTHI U IAI0T JIETKO HHTEPIPETUPYEMYIO
MaTeMaTHYeCKyro (GOpMYyJIy IS TeHEpUPOBAHUS MpelicKa3anuii. Tak Kak JIMHeWHAs perpeccus - 3TO TaBHO
YCTaHOBHBINASICS CTATUCTHYECKas! POy pa, CBOMCTBA 3TUX MO/Ieeit XOpoIo n3BecTHBL. OOBIYHO JIMHEHHBIC
MOJIEJ I OYeHb OBICTpO oOy4aroTcs. Ha y3iie TnHeHHBIX Mo/IesIel MpeTOCTaBIISIFOTCS CIIOCOOBI AaBTOMATHYECKOTO
BBIOOpA TOJIEH 17151 MCKITFOUCHU ST HECYIIIeCTBEHHBIX BXOIHBIX IOJICH N3 ypaBHEHUS.

IIpumeuanne: B Tex ciryvyasx, KOT1a MoJie HA3HAYEHHS KATETOPHAJIbHOE, a He B KOJIMYECTBEHHOM JIMalla30He,
HaIpuMep, a/HeT UJIH yiaeT/He yilaeT, B KauecTBe aJlbTePHATUBBI MOXHO UCIOJIb30BATh JIOTUCTUIECKYIO
perpeccuto. Jloructudeckas perpeccust ooecrneurnBaeT Takke MNOAAEePKKY HEUHCIIOBBIX BXOAHBIX IOJIeH, HCKJIrouas

HEOOXO0MMOCTD MX NEPEKOIMPOBaHUsL. [lONOJHUTEIbHYIO HHPOPMALUIO CMOTpUTE B paszedie| Jloructuyeckuii
ly3esr” Ha crp. 185]

INMnHenHble moaenu

JIuneitHbIe MO 1IN MMPEACKA3bIBAIOT 3HAYCHU A HENPEPBIBHBIX IEPEMCHHBIX HA3HAYCHUS, OCHOBBLIBASACH Ha
B3aMMOCBS3U MEXKIY HCpeMCHHOfI Ha3HAYCHUA U OJHUM HJIM HCCKOJIbKUMHU IIPEAUKTOPAMH.

JIuHeiHbIe MOJIET OTHOCUTENIBHO MPOCTHI M TAFOT JIETKO HHTEPIPETHPYEMYIO MaTEMATHICCKYFO (hOopMyITy TS
ckopuHTa. CBOMCTBA 3THX MOJIEJIel XOPOIIO MOHSITHBI, M UX OOBIYHO MOXHO IMOCTPOUTDb OUeHb OBICTPO, IO
CPaBHEHHUIO C MOACIIAMHE IPYTUX THIIOB (TAKMMHU KaK HEWPOHHBIE CETH WJIM ACPEBbS PEIICHNI) Ha TOM ke Habope
JTAHHBIX.

IIpumep. CTpaxoBasi KOMIIAHUS ¢ OTPAHHYEHHBIMU pecypcaMu IS HCCIeOBaHMS CTPAXOBbIX TpeOOBaHU
JIOMOBJIAIeJIbIIEB XKeJIAeT IOCTPOUTH MOJIEJIb 1JIsSl OLIEHKU CTOUMOCTHU TpeGoBanuil. [IpuMeHnss 3Ty MoJiesb B
HEHTpax O0OCITy)KUBaHUS, COTPYJHAKN KOMIIAHMH MOTYT BBECTH MH(POPMANIUIO OT TpeOOBAHNH, pa3TOBaAPHUBAs IO
Teste)OHyY C KJIMEHTOM, ¥ HEMEJIEHHO MOJIyYHTh "0XUAAEMYI0" CTOMMOCTH TpeOOBaHMsI, OCHOBBIBASICH Ha MPOIIIIBIX
JIaHHBIX.

Tpe0oBanust k no1siM. J{0JKHBI OBITH 1IEJIEBOE U, 110 KpaifHel Mepe, 01HO BXogHOE noJis. [1o yMosuaHuto He
UCIOJIB3YIOTCS IOJIS C IPENONpPEIeICHHBIME poJisiMu JIBoltHOTO HazHaueHus 1 Hert. LleneBoe nosie JOJKHO OBITH
HENPEPHIBHBIM (KOJIMYECTBEHHBIM). JIJIs IPETUKTOPOB (BXOOB) OTCYTCTBYIOT OI'PAaHUYEHHS HAa TUI U3MEPEHUI;
KaTeropuaJibHble n0JIs ((1aroBble, HOMHHAJIbHBIE U TOPSAKOBBIE) UCIOJIB3YIOTCS B MOJIEJIM B KayecTBe (pakToOpoB, a
HeNlpepbIBHBIE NTOJIS1 UCIOJIb3YIOTCS KaK KOBApUATHI.

LUenu
Yrto BbI XOTUTE caenaTtb?

* IlocTpontsb HOBYIO MO€JIb. [[OCTPOUTH COBEPILIEHHO HOBYIO MOJEJb. DTO OOBIYHAS ONepanus y3Ja.
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* IIpoago/kuth 00y4eHue cymecTByomeii Moaeau. O0yueHue POIODKAETCS C OCJIEIHENH MOJIEIIbIO, YCIEIIHO
CreHEPUPOBAHHOM Y3JIOM. DTO JJa€T BOBMOXKHOCTh CKOPPEKTHUPOBATH MJIM OOHOBUTH CYIECTBYIOLIYIO MO Oe3
HCO6XO,E[I/IMOCTI/I O6paLL[aTbCH K UCXOJHBIM JAHHBIM, YTO MOXKET BBINIOJIHATHCSA 3HAYUTCIIBHO 61)1CTpee, TaK KakK B
MOTOK BBOJSITCS] TOJIBKO HOBBIEC WJIM OOHOBJICHHBIC 3anucy. HpopManus mo mpeablayIneil MOIed COXPaHSIETCS
BMECTE C Y3JIOM MOJICJIMPOBAHUS, YTO IMMO3BOJISIET UCIIOJIB30BATh 3TOT BAPUAHT, JaKe €CIIH MPeabLIyIIIiA nugget
MOJIEJIH HeJIOCTYIIeH B MOTOKe uin [Tanutpe Mo iesei.

IMpnmeuanne: Korpa 3TOT BapHaHT JOCTYIICH, BCe OCTAJIBHBIC YIIPABIIIOIINE 3JIEMEHTHI Ha BKJIagkax [loms u
[TapaMeTpbl KOHCTPYKIINH OJIOKUPYFOTCSI.

KaxoBa Bama riasHas nejib? Breioepure MoaxoIsIIyro nejb.

* Co3aaTb CTAHJAPTHYIO MOAEb. [laHHBIA METO CTPOUT SAMHMYHYIO MOJIEJIb IS HPEICKa3aHusl LeJIeBOi
HepeMeHHOM, MCIOJIb3Ys IPeIUKTOPEL. BooOIe roBopst, craHIapTHBIE MOJEIIH JIeTYe ITOAJAI0TCS HHTEPIPETALH
1 MOT'YT TpeOOBaTh MEHBIIIE BPEMEHH IIPU CKOPHMHTE, YeM IIOCTPOSHHBIE C IPMMEHEHNEM OYCTHHTA, O3TTHHTA WIIH
aHcaMOJieil 60X HAOOPOB JAHHBIX.

ITpumeuanue: UToOBI HCIOBL30BATE 3Ty ONIIMIO JJIs1 PACIHICIIIEHHBIX MOJIeJIelt coBMeCTHO ¢ onmnueit ITpoaoukuTs
00yveHne cyniecTBYIOMIe MoIe/ i, HeOOX0AMMO HaJImuue coequuenus ¢ Analytic Server.

* TloBbIcHTb TOYHOCTH MOJesH (OycTHHr). JlaHHBII METOI CTPOUT MOJIENIb aHCAMOJIS, MICIIOJIb3YsI OYCTHHT, KOTOPBII
TeHepUPYET MOCIEA0BATEILHOCTh MOJIEJIeH 715 TTOJIyueHus 60Jiee TOUYHBIX MpeAcKka3aHuil. AHCAaMOJIM MOTYT
3aHATH OOJIbIIIE BPEMEHU /IS UX IIOCTPOCHUS U CKOPUHTA, YeM CTaHAapTHAS MOJEIIb.

BycTuHr renepupyeT nocie10BaTe IbHOCTh "KOMIIOHEHTHBIX MOJIEJIeH", Kakaast 13 KOTOPBIX CTPOUTCS MO HEJIOMY
Habopy JaHHBIX. [Ipexie 4eM CTpOUTh KaXAyIo NOCIIeI0BATEIbHYIO KOMIIOHEHTHYIO MO/IENIb, 3aIIACH
B3BEIIUBAIOTCS] HA OCHOBE OCTATKOB JIJIS MPEIIECTBYIOIIEH KOMIIOHEHTHO! Mo ie. HabmoaeHusm ¢
OOJILIIIUMH OCTATKAMU MPUJIAIOTCS OTHOCUTENILHO OOJIBIIINE Beca MPELEJCHTOB, C TEM YTOOBI ClleAyroIas
KOMIIOHEHTHAsI MO/JIeJIb ObLJIa CKOHLIEHTPUPOBAHA Ha TOM, YTOOBI XOPOIIIO MPeICKa3bIBATh TaKUeE 3aMucu. BmecTe
TaKkue KOMIIOHEHTHBIE MOJIEJIM 00pa3yroT MoJiejlb aHcaMOJ1s. Mojesib aHcamMOJIsl BHITOJIHSIET CKOPUHT HOBBIX
3ammcel, MoJib3ysich MPaBUIOM OO0bEIMHEHUS]; JOCTYIHbIE TPABUIIA 3aBUCIT OT THUIIA U3MEPEHUI LIeJIeBOMA
TIEPEMEHHOM.

* [ToBbICHTH CTAOMIBLHOCTH Mo1e/H (03rTHHI). JIaHHBIM METOJ CTPOUT MOJIEIb aHCAMOJISI, UCIOJIb3YSl OITTHHT
(6yTcTpen-arperupoBaHue), KOTOPbIi FTeHEpUPYET MHOXKECTBEHHBIE MOJIEJU JIs MOJIyYeHUsl OoJiee HaIeKHbIX
npejckazanuii. AHCaMOJIM MOTYT 3aHSATB OOJIbIIIE BPEMEHH IS KX IOCTPOEHUS U CKOPUHTa, YeM CTaHJapTHas
MOJEb.

BytcTpen-arperuposanue (03rTuHr) popMupyeT permku obyuaroiiero Habopa JaHHBIX IyTeM BbIOOpa ¢
BO3BpAIllEHHEM U3 UCXOAHOro Habopa NaHHBIX. B pe3yibTate co3parorcs 6yTCTpen-BrIOOPKH UCXOAHOIO Habopa
JIAHHBIX PABHOTO 00beMa. 3aTeM 110 KaX 0! permke GopMupyeTcs "KOMIIOHEHTHAsI Moieiih". BMecte Takue
KOMIIOHEHTHBIE MOJIE/ I 00pa3yroT MOJIeJIb aHcaMOJIs. Mozels aHCaMOJ1s BBITOJIHSIET CKOPUHT HOBBIX 3aIHCEH,
OJIB3YSICh MPABUJIOM OOBEIMHEHNUST; JOCTYITHBIE TPABUJIa 3aBUCAT OT TUIA U3MEPEHUil IieIeBOi epeMeHHOM!.

* Co3gaTb MOJe/b VI 04eHb 00/1bIIOro HAGopa JaHHbIX. JlaHHBIN METOA CTPOUT MOJIEJIb aHCAMOJIS TyTeM
pacienyeHust Habopa TaHHBIX Ha OTAEJIbHbIE OJIOKH JaHHBIX. BBIOEpUTE 9TOT BAapHAHT, €CJIM Balll HAOOP JaHHBIX
CJIMIIIKOM BEJIUK JJIsl HIOCTPOCHHUST MOJIeTIel ePEUMCIICHHBIX BBIILE, HIIH JJI1 HHKPEMEHTHOTO OCTPOCHU ST MOICITH.
JlaHHBII BApHAHT MOXET NOTPeOOBATh MEHBIIIE BPEMEHH sl IOCTPOCHU S, HO OOJIbIIIe BPEMEHH JIJIsl CKOPHHTa,
4eM CTaHJAPTHAS MOJIEJIb.

Nudpopmanuro o mapaMeTpax, CBI3aHHBIX C OYCTHHIOM, O3TTUHTOM M OYEHb OOJILIIUMHU HAOOpaMH TaHHBIX,
CMOTpPHUTE B pa3jelie |“AHcaM6nH” Ha CTp. 177l

OcHoBHble NnapameTpbl

ABTOMAaTHYECKH MNOAroTOBUTH JAHHbIEC. 3TO0T napaMeTp NO3BOJIACT MPOUCAYPE BBIIIOJIHUTE BHYTPEHHUC
HpeO6paSOBaHI/I${ ueneBoﬁ HepeMeHHOﬁ 1 IPpECAUKTOPOB, YTOOBI MaKCUMHU3UPOBATHL NIPOTHOCTUYCCKYIO CUITY MOJCIIN.
Bce HpeO6pa30BaHI/I$I COXPAaHAKOTCA BMECTEC C MOJCIIBIO U IPUMCHSAIOTCSA K HOBBIM JAHHBIM IIPU CKOPHUHTEC.
Hcxoanble Bepcuu peoOpa30BaHHbBIX MOJIeH UCKITIOYAIOTCS U3 MoJiein. [10 yMOTYaHUIO BBIOJTHSFOTCS
ABTOMATHUYCCKUC HpCO6paBOBaHI/Iﬂ JAHHBIX, OTMCAHHBIC HUXKC.
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* (Oo0padoTka gat u BpeMenn. Kaxxap1it mpeAMKTOP, ABJISIOIIEHCS IEPEeMEHHON JaT, peoOpa3yeTcs B HOBBII
HEMPEPBIBHBINA MPETUKTOP, COACPKAIIUN BpeMsl, polieiee, HaunHas ¢ onopHoit gatsel (1970-01-01). Kaxasrii
IPEIUKTOP, SIBJISIONINNCS IEPEMEHHON BpeMeHHU, Tpeo0pa3yeTcsl B HOBBINM HENIPEPHIBHBIIN PETUKTOD,
coJiepKaInuil BpeMsi, mpolle/liee, HaynHas ¢ onoproro Momenta Bpemenu (00:00:00).

* KoppexTnpoBka mkajnl u3amMepennii. HempeprIBHBIE TPEINKTOPH, COACpXKAIINE MEHEe 5 pa3IMIHBIX 3HAYCHUH,
mpeoOpa3yroTcs B MOPSIKOBBIE IPEeAUKTOPHI. [TopsiAKoBbIe MPeUKTOPHI, coaepxaliue 6osee 10 pa3TuuHbIX
3HAUYCHUH, TPeoOpa3yroTcs B HEIIPEPhIBHBIE TPETUKTOPHI.

* OO0paboTka BHIOPOCOB. 3HAUCHHUS HEMIPEPHIBHBIX PEAUKTOPOB, KOTOPHIE JIEKAT BHE TPAHUI] OTCEUCHUS
(ompenesieMbIX TpeMsI CTAHAAPTHBIMHI OTKJIOHEHUSIME OT CPEIHETr0 3HAYCHNUS ), 3aMEHSFOTCS 3HAUCHUEM T'DAHUIIBI
OTCEYCHHUSI.

* O0paboTKa nponyleHHbIX 3Ha4YeHnii. [IponyiieHHbIe 3HAYCHNU S HOMUHAJIbHBIX IPEAUKTOPOB 3aMEHSIFOTCS MOJION
obyuaroriero pazouenus. [IponyieHHbIe 3HAYSHUS TOPSIKOBBIX MPEIUKTOPOB 3AMEHSIFOTCSI METUAHON
obyuaroriero pazouenus. [IpomnyiieHHbIe 3HAUYCHUS! HEMPEPBIBHBIX IPEIUKTOPOB 3aMEHSIFOTCS CPETHIUM
3HAYCHNEM OOYyYaroIIero pa3OoneHus.

* KounTposmpyemoe o0beMHEHHEe. DTa onepanus AejaeT MO/Jiellb 0oJiee "9KOHOMHOM" MyTeM YMEHbIIIEHUS Yrcya
moJieit, 00padaThIBaeMBIX B CBSI3H C IIEJICBBIM MoJIeM. VI IeHTHUIHPYIOTCS MOAOOHBIE KaTET 0PI, OCHOBBIBASICH
Ha B3aMIMOCBSI3HM MEX/y BXOJHBIM M IeJIeBBIM HoJIsiMu. KaTeropun, KOTOpBIEe He Pa3JIMYArOTCS 3HAYUMO (T.€.
nMerolue p-3uadenne 6ostpiie 0,1), oo0benuusroTcs. Eciun Bce kaTeropun oObeIMHSAIOTCS B OJIHY, TO UCXOTHAS 1
MOJTy4€HHAs BEPCUH MOJISI UCKITIOYAIOTCS U3 MOJIEJIH, TOCKOJIbKY OHU HE MPE/ICTABIISIOT IEHHOCTH KaK MPEIUKTOP.

JloBepuTebHbI YpoBeHb. DTO JOBEPUTEIIbHBIA YPOBEHb, HCIOJIB3YEMBbIi IPU BHIYUCIICHUH HHTEPBAJILHBIX OLIEHOK
K02(h(HUIMEHTOB MOJIeJIU, IPEACTABIICHHBIX Ha naHem |[KoapduimenTsy 3anaiite 3HayeHue 6osbie 0 u Mmensiie 100.
3HaueHue 1o yMOJIYaHuto - 95.

Moa6op moaenu

Mertoa noadopa moaeu. Beibepute oauH 13 MeTOAOB ogd0pa Moe M (MOAPOOHOCTH HIXKE) M BKIIIOYHTH Bee
NpPeIUKTOPbI, KOT1a BCe UMEIOIINECS IPEIUKTOPHI IPOCTO BBOISTCS B MOJIeJIb KaK YJICHBI IJIaBHBIX 3¢ ¢exToB. [1o
yMOJTYaHUIO HcnoJib3yeTcs IIpsiMoii marossiii .

ITpsimo¥i maroBblit 0TGOP. DTOT METO HAUMHAET pabOTy ¢ Mojen 6e3 3G pekToB, J00aBIIsIsI U yaassis 3h(HEKThI Mo
OJTHOMY Ha Kaj)<IOM IIare 10 TeX Mop, Moka HU OJWH 3P GEeKT HeIb3sT OYaeT J00aBUTh, pyKOBOACTBYSICH KPUTEPHUIME
maroBoro oToopa.

* Kpurepnu 17151 BKJIIOYEHHS/MCKTIOYEHAsl. DTO CTATUCTHKA, HCIOJIb3yeMast JJIsl ONPE/IeJICHUs] TOTO, CJIeTyeT JIN
a¢dexT 106aBUTH B MO/JIEJIb MM UCKJIIOUNTH U3 Hee. Mindopmammonnbiii kputepnii (AICC) ocHoOBbIBaeTcs Ha
MPaBIONOA00NN 00YIAIOIIEr0 MHOXKECTBA TS JAHHOW MOJICJIA ¥ CKOPPEKTHPOBAH C IeJIbEo ITpadoBaTh
W3JIAIITHE CIOXHBIE MOJIe . F-CTaTHCTHKA OCHOBEIBACTCS HA CTATHCTUYECKOM KPUTEPHH CHIKSHUST MOICIIbHOM
omm6OKku. CKoppeKTHpPOBaHHbI R-KBapaT OCHOBBIBACTCSI HA TOYHOCTH HOATOHKH IJIS O0YYAIOIIET0 MHOXECTBA
CKOPPEKTHPOBAH C IeJIbI0 ITPadoBaTh U3IMIIHE CIIOXHBIE Moaem. KpuTtepuii npe1oTBpaiienus cBepxo0yqeHnst
(CKO) ocHOBBIBaeTCSl HA TOYHOCTH NOATOHKH (cpeaHemM kBaapate ommoOku i CKO) ns MHOXKeCTBA
HpeIoTBpalleHNs CBepXo0yueHns. MHOXECTBO NPEIOTBPAILEHUSI CBEPXOOYUSHUS TPECTABIISIET COOOM
CITyyaiHyIO MOJIBBIOOPKY, coepkalyto npubdm3uteabHo 30% HabroneHuit U3 UCXOAHOTO HA0opa JaHHBIX,
KOTOpast He UCHOJIb3YETCs TP O0YUESHUN MO/IEIIH.

Ecym BbIOpaH m000it KpuTepuii, OTINYHBIA OT F-cTaTHCTHKH , TO Ha Ka)k[IOM IIare B MOJIeJIb J00aBIseTCs
3¢ HEeKT, COOTBETCTBYIOINI MAaKCUMAJIbHOMY NOJIOKUTEILHOMY NIPUPAIIEHUIO 3HAYCHNS KpuTepus. Bee addexTs
B MOJIEJIM, COOTBETCTBYIOIINE YMEHBIIICHUIO 3HAYCHUSI KPUTEPUS, YAAISIOTCS.

Ecnu B kauecTBe kpuTepus BEIOpaH F-cTaTHCTHKH , TO Ha KaXOM IIare B MOJEJIb No0aBIseTcs 3GQexT, qarommuii
HavMeEHbIIIee p-3HaueHHUE, IPU YCIOBYUHU, YTO OHO MEHbIIIEe IIOPOTOBOrO 3HAYEHHMS, 3a1aHHOTO B Br/IOYaTh
3¢deKThI ¢ p-3HAYEHHSIMH, MEHbIIMMH YeM. 3HaueHne 1o ymosrdanuto - 0,05. Bee adpdextsr B Mogemm ¢
p-3HaYCHUEM, IPEBOCXOISIIMM OPOTrOBOE 3HAUCHUE, 3a7aHHOe B cKo4aTh 3((eKThI ¢ p-3HAYEHHSIMH,
00/ILIIMME YeM, yIaJIIoTCs. 3HaueHue mo ymosuanuro pasHo 0.10.

* 3ajaTbh MaKkcHMAaJIbHOE YHCJI0 YPPEeKTOB B OKOHUATEIbHOH Moaes. [1o ymMoryaHuio Bce nMeronecs 3pGexThl
MOTYT OBITh BKJIFOYEHBI B MOJIejIb. Kak ajlbTepHATHBA, €CJIM IIArOBbIil aJITOPUTM, 3aKaHYMBASI pabOTy Ha
HEKOTOPOM II1are, IMeeT 3aJJaHHOe MaKCUMaJIbHOE YHCIIO 3G (PEKTOB B MOJIEN N, TO OH OCTAaHABJIMBAET paboTy,
COXpaHsis TeKyIuii Habop P dexToB.
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* 3aaaTh MaKCHMAJIbHOE YHCJIO IAroB. [IaroBelif aIrOpUTM OCTaHABIMBAETCS IIOCIIE OIPEIEIICHHOTO YHCIA [IIaTrOB.
ITo yMomyaHMIO 3TO YTPOEHHOE 4uCII0 uMerouxcs 3¢ dekToB. Kak anprepHaTuBa, 3a1aiiTe NOJI0XKUTEIbHOE
1IeJI0€ 1JI1 MAKCUMYMa 4HUCJIa I11AroB.

Boi0op Hanyunmx noavMHozkectB. [TpoBepsitoTcs "Bce BOZMOXHBIE" MOIEM UM, IO KpaliHell Mepe, OoJpinas
COBOKYITHOCTb BO3MOXHBIX MOJEJICH, YeM TP MPSMOM IOIIaTOBOM O0TOOPE, U BEIOOpA HAWIYYIIINX B
COOTBETCTBUU C KpUTEpHUEeM HamwIyqux noamMuoxects. indopmanuonnniii kputepuii (AICC) ocHOBBIBaeTCS Ha
IpaBIONOA00NH O0YIAIOIIEr0o MHOKECTBA ISl JAHHOW MOJIEJIA ¥ CKOPPEKTHPOBAH C EJIbI0 ITPadoBaTh U3ITUIITHE
cioxHble Mozaes. CkoppeKkTHpoBaHHbI R-KBaIpaT 0oCHOBBIBaeTCS HA TOYHOCTH IOATOHKH TSI O0YYAFOIIET 0o
MHOXECTBA U CKOPPEKTHPOBAH C [eJIbI0 IITPadoBaTh U3JINIITHE CJIOKHBIE MoJies. Kputepnii npeoTBpaiienus
cBepxo0y4enusi (CKQ) ocHOBBIBaeTCS Ha TOYHOCTH NOATOHKHU (cpeHeM kBaapate omubku mim CKO) mist
MHOXEeCTBa IPeOTBPAIICHNUS CBepX00yueHNs.. MHOXXECTBO IIPEeIOTBPALIEHUS CBEpXOOYIEHUs ITPEICTaBIIIET CO00i
CITy4alHYIO MOJBBIOOPKY, coAepxkalyto npudiusnteaprHo 30% HabroieHuit U3 UCXOAHOTO Habopa JaHHBIX,
KOTOpas He UCIOJIb3YeTCs IPU 00yUEHUH MOJIEIH.

B xavectse HaI/IJ'Iy"IH_Ieﬁ MOJ€JI BbI6I/Ipa€TC$I MOJ€CJIb C HanOOJILIINM 3HAaUYCHUEM Kputepus.

IIpumeuanue: BrrOop HAMIIyYIIMX TOAMHOXECTB TpeOyeT O0JIbIIero 00beMa BEIUACICHHUI, YeM IPsIMOil IaroBBIf
oT60p. Koraa BhimosHseTCS BEIOOP HAMUIYYIINX HOJIMHOXECTB B COYETAHUU C OYCTHHIOM, O3ITHHTOM UJIM OY€Hb
O6ospIMMK HAOOpaMU JAHHBIX, TO ISl TOCTPOCHUSI MOJEIM NOTPeOyeTCsl 3HAYUTETTLHO O0JIbIIIe BpEMEHH, YeM IIPH
HOCTPOECHUH CTAHIAPTHOM MOJIEJIM C UCTOJIb30BAHNEM IPSIMOTO IOLIAroBOro otbopa.

AHcambnu

HaHHBIC napaMETpbl ONIPCACTIAOT ITOBEACHHUC aHCﬁM6J’Iﬂ, KOTOPOC UMECCT MECTO, KOI'la Ha BKJIAAKC LICJ'II/I
3alpamurBacTCs 63FFI/IHF, 6ycTI/IHr NJIX OYCHb 6OJ'ILI_HI/IC Ha60pLI JAaHHBIX. HapaMeprI, KOTOPBIC HE MPUMCHSAROTCS K
BBIOPAHHOM 11eJTH, UTHOPUPYIOTCSL.

Barrunr u ovens GoJibiMe HA0OPBI JAHHBIX. DTO MPABHUIIO, KOTOPOE IPUMEHSETCS IPU CKOPHHTE aHCAaMOJIs, YTOOBI
00BbEMHUTD IIPECKa3aHHbIE 3HAUCHU A1 0A30BBIX MOJIEJIeH C I1eJIbI0 BBIYUCIICHU S 3HAYSHUI CKOPHUHTa IS
aHcaMOJIsL.

° le/lHﬂTOC 0 YMOJ/IYAHUIO NPABUHJIO OGECHHHEHl/lﬂ JJIA HENMPEPBIBHBIX HEJIEBbIX noJieii. HpeﬂCKaSaHHbIe 3HAYCHUA
JJ1s ancamOJ1s B CJIy4a€ HENPEPBIBHBIX MEJICBBIX noJieut MOTYyT OBITH BBLIYUCJIEHEI C UCIOJIL30BAHUEM CpPEIaHET O
SHAYCHUA UJIM MEIUAaHbl MPEACKA3aHHbIX 3HAYEHMH JJIs 06a30BBIX Mojiesei.

O6paTI/ITC BHUMAHHUC HA TO, YTO €CJIM LICJIb COCTOUT B IOBBLIIICHUHN TOYHOCTHU MOJCJIN, Bbl60p npaBujia O6]>€HI/IH€HI/IFI
HUTHOPUPYETCA. HpI/I 6yCTI/IHFC BCEraa MCHOJIb3yE€TCA B3BCIICHHOC PCILICHUC OOJIBLIIMHCTBOM I'OJIOCOB IJIs1 CKOpHUHT'a
KaTCropuaJIbHbIX HEJICBBIX NnoJiel ¥ B3BEllIEHHAs MeuaHa 11 CKOpHUHI'a HENPEPBIBHBIX LEJIEBBIX MOJIEH.

Bycrunr u 63rrunr. 3aaaiite ynciao 6a30BbIX MOJEIEH [1JIs1 MOCTPOSHHUSI, KOT/A LEJIbIO SIBJISIETCSI HOBBIIICHUE
TOYHOCTH HJIA CTAOMIILHOCTH; AJIs1 O3TTHHTA 3TO YUCIIO OyTCTPen-BhIOOPOK. OHO MTOJIKHO OBITH MOJIOKUTEILHBIM
LEJIBIM.

JononHutenbHblie NapameTpbl

Bocnpon3Bectn pe3yabTaThl. 3aJaHie CTAPTOBOTO YHCIIA TEHEPATOPA NCEBIOCITYIafHBIX YICEeTI MO3BOJIACT
BOCIIPOU3BECTH PE3YJIbTATHI. [ eHEpPATOP MCEBAOCITYYANHBIX YUCEIT UCIIOJIL3YETCS /I BBIOOpA 3aImuceid,
MOMAA0NIMX B MHOXKECTBO MPEAOTBPAIICHNsI CBepX0OyUeH sl 3aAaiiTe 1eI0e YUCIIO UITH HIEJIKHUTE MO
T'enep