PyKoBOACTBO M0 MpuioXKeHNAM
IBM SPSS Modeler 18.2

<||IH




IIpumeuanue
IIpex/ie YeM HCIOJIE30BaTh 3Ty HHPOPMALMIO I IPOAYKT, ONUCAHHBIN B Hell, IPOUYTHTE CBEJCHNs B paszeie[‘Vsegomernus” Ha cTp.|

HNudopmanus o npoaykre

DTo u3gaHne NpUMEHUMO K Bepcuu 18, Boimyck 2, moaudukarms 0 IBM SPSS Modeler u ko BceM MOCJIEIYIOIIAM BEPCHSIM H
MOJUPUKAIHSIM IO TeX MOP, IOKA B HOBBIX M3JAHUSX HE OYAET YKa3aHO UHOE.



CoaepmaHue

naea 1. O nporpamme IBM SPSS

Modeler . . . 1
ITponyxTtet IBM SPSS Modeler . .1
IBM SPSS Modeler. 1
IBM SPSS Modeler Server .1
IBM SPSS Modeler Administration Console .2
IBM SPSS Modeler Batch. . .2
IBM SPSS Modeler Solution Publ1sher . .2
Ananrepsr IBM SPSS Modeler Server qyist IBM SPSS
Collaboration and Deployment Services. .2
Boinmycku IBM SPSS Modeler. .2
JoxymeHTamnus . .3
JlokymeHTanus K SPSS Modeler Profess10nal .3
Hoxymentarus SPSS Modeler Premium .4
ITpuMepsl MPUKJIAAHBIX TPOrPAMM . .4
[Tanka demos .o .4
OtciexuBaHue JIMLCH3UH . .5
Fnaea 2. 0630p npo.quTa .7
Hauunaem paboty . . .7
3anyck IBM SPSS Modeler .7
3amyck U3 KOMaHIHOH CTPOKU . .7
Coemunenne ¢ IBM SPSS Modeler Server . .8
Coenunenne ¢ Analytic Server . . 10
W3menenne xatayora temp . . .11
3amnyck HeckoJIbKuX ceancoB IBM SPSS Modeler 11
Beruerit B3 Ha nnTepdeiic IBM SPSS Modeler . 12
Xoncr notoka IBM SPSS Modeler. .12
[MamaTpa y3108B . .13
Menemxepsl IBM SPSS Modeler . . 14
ITpoextsr IBM SPSS Modeler . 16
IManenb uactpymento IBM SPSS Modeler . 16
HacTtpoiika maHesm MHCTPYMEHTOB .18
Hacrpoiika okaa IBM SPSS Modeler . 18
M3menenne pa3Mepa 3Hayka JJIs IOTOKA . .19
UcnonsizoBanne muim B IBM SPSS Modeler 20
Hcnosb30BaHue KJIaBUI OBICTPOro BbI30BA . . 20
IMeyats . . .21
ABTOMaTI/BauI/I;{ IBM SPSS Modeler . .22
naBa 3. BBeaeHne B mogenuposaHue 23
IMoctpoenue noroka . .24
[TpocMmoTp Mozaenu 29
Onenka Mojesu 34
CKOpPHHT 3amucei . 37
Uror. 37
masa 4. ABTOMaTuyecKkoe
MmoaenupoBaHue ana ¢naarosoro nonf
Ha3HayeHuA . 39
MopenupoBaHue OTBeTa NOKynaTess (AaBTOMAaTHYECKHH
KJIacCU(UKATOP) . . 39
XpoHooTHYeCKNEe JAHHBIE . . 39
IToctpoenue notoka . . 40

Co3gaHue u cpaBHeHue moaened . . . . . . . . 44
Wror. . . . . . . . . . . . . . . . .4

naBsa 5. ABTOMaTuyecKoe
MoaenupoBaHue ANA KOMYECTBEHHOIO
uenesoronond . . . . . . . . . . .51

CrouMocCTh UMylIliecTBa (aBTOHYyMepanus) . . . . . 51
Jaunsle o6yyenuss . . . . . . . . . . . .51
Ilocrpoenue motoka . . . . . . . . . . . .52
CpaBHenue mogeJieit . . . . . . . . . . . .55
Aror. . . . . . . . . . . . .. L5T

naBa 6. ABToMaTyecKana NoAroToBKa
daHHbiX(AOA) . . . . . . . . . . .59

IMocTtpoenne motoka . . . . . . . . . . . .59
CpaBHeHue TOYHOCTH MOjieleid. . . . . . . . .63

naea 7. NMoaroToBKa AaHHbIX 4nA

aHanusa (Ayaut .qal-ll-lblx) N - Y4
ITocTpoenue notoxka . . . . 6T
IIpocMoTp cTaTucTUKM ¥ jyarpaMm . . . . . . . 70
O0OpaboTka 3HAYEHUH BRIOPOCOB ¥ MPOMYIIICHHBIX

3HaweHmit . . . . . . . . . . . . . . .72

naBa 8. IleueHne npenapatamm
(UccnepoBatenbckue anarpammbl/C5.0) 77

UreHue B TEKCTOBBIX JaHHBIX . . . . . . . . .17
Jlo6aBnenwe Tabmpt . . . . . . . . . . .80
Co3pganue rpada pacnpeaesesads . . . . . . . . 8l
Co3ganue quarpaMmel paccestuast . . . . . . . . 82
Co3pganue BeO-quarpaMmsl . . . . . . . . . .83
Bbruncienwe voporomonst . . . . . . . . . .85
ITocTpoenne momesa. . . . . . . . . . . .88
I[Ipocmorp Mmopen . . . . . . . . . . . .9
WUcnonw3oBanue y3ma Anamms . . . . . . . . .91

naBa 9. AkpaHupoBaHue NpPeaUKTOPOB
(BbIOOp XapaKTepUCTHK) . . . . . . . 93

ITocrpoenue notoka . . . . . . . . . . . .93
IMlocrpoenwe momerm. . . . . . . . . . . .96
CpaBHeHue pe3yabTaToB. . . . . . . . . . .97
Wror. . . . . . . . . . . . . . . . .98

Mnasa 10. CoKpalueHne ANMUHbI

BXOAHOW CTPOKMU AaHHbIX (y3en

noBTOpHOM Knaccupuraumm). . . . . 101
CoxkpallleHue JJIMHbI BXOJIHOM CTPOKY TaHHBIX

(nepexnaccupukanus) . . . . . . . . . . . 101
[lepexnaccupukanusa JaHHplx. . . . . . . . 101

iii



nasa 11. MogenupoBaHMe OTKIMKOB
KnueHToB (CNUCOK pewenunn) . . . . 107

XpoHojioruueckue JaHHple . . . . . . . . . 107
[TocTpoenue motoka . . . . . . . . . . .108
Co3mague Mogemt . . . . . . . . . . . .110
BrrunciieHne nosbp30BaTEIbCKUX MTOKA3aTENeH ¢
ucmosb3oBanweMm Excel. . . . . . . . . . . 123
Wsmenenue mabmona Excel . . . . . . . . 129
CoxpaHeHue pe3yiabTaroB . . . . . . . . . . 131

maBa 12. KnaccuduKauma KNMeHToB B
cdepe TeneKoOMMYHUKaUnmn
(nonMHOMManbHaA NorMcTuYecKan
perpeccua) . . . . . . . . . . . . 133

Ilocrpoenwne notoka . . . . . . . . . . .133
IIpocmoTp MOpema . . . . . . . . . . . .136

naBa 13. OTTOK KNUEHTOB B cdepe
TeneKkommyHuKauuin (BuHomumanbHan
noructuyeckas perpeccusa) . . . . . 141

IMocrpoenne noroka . . . . . . . . . . . 141
IIpocmorp MOEMA . . . . . . . . . . . .147

naBa 14. MporHo3 ucnonb3oBaHUA
NpPONyCKHOM cnocobHOCTH
(BpemeHHOM pAad). . . . . . . . . . 153

HpOFHOSI/IpOB'dHI/Ie C UCIIOJIb30OBAHUEM Yy3JIa BPEMCHHBIX

psmoB . . . . . . . . . . . . . . . .153
Co3panpe notoka . . . . . . . . . . . 154
Wzyuwenwe manspix . . . . . . . . . . . 155
Onpenenenue jat . . . . . . . . . . . 158
Onpenesnenue Ha3HavueHui . . . . . . . . . 160
3ajaHue BpeMEHHbIX UHTEpBaJIOB . . . . . . 161
Co3pganue Moged . . . . . . . . . . .162
WUzyuenwe momest . . . . . . . . . . . 164
Utor . . . . . . . . . . . . . 017

[ToBTOpPHOE IPUMEHEHUE MOJIEJIU BPEMEHHBIX PSAJIOB 171
ITosyyenwe notoxka . . . . . . . . . . .172
[Monyuenue coxpaneHuoit moget . . . . . . 173
["'enepupoBanue y3yia MogeaupoBanus . . . . . 173
Co3panue HoBOM MOmtet . . . . . . . . . 173
W3zyuenwe vopoit Mmotest . . . . . . . . . 174
Utor . . . . . . . . . . . . . . 177

Fnaea 15. MporHo3npoBaHue npoaam

no Karanory (BpeMeHHble pnnbl) . 179
Co3pnanue motoka . . . . . ... L. 179
W3yyenue navubIx . . . . . . . . . . . .182
DKCHOHEHIIMAJILHOE CIJIaXuBanue . . . . . . . 182
APIICC . . . . . . . . . . ... 187
WUtor . . . . . . . . . . . . . . . .19

maBa 16. BHeceHne npeanoxeHun
nokynarenam (camoobyuenue) . . . . 193

ITocTpoenue motoka . . . . . . . . . . .194
IMpocmoTp MOmeT®® . . . . . . . . . . . . 198

iv PyxoBozcTBo no npuioxenusMm IBM SPSS Modeler 18.2

Fnaea 17. NpeacKasaHue
HennaTenbLWMUKOB NO KpeanTam
(6aitecoBcKascetb). . . . . . . . . 205

[Mocrpoenue motoka . . . . . . . . . . .205
IIpocmorp MOEIX . . . . . . . . . . . .209

maBa 18. EXtemecA4yHoe
nepeobyueHue mogenu (baiecoscKas
CeTb) . . . .+ « = + « « &+ « . . . 213

[locrpoenue notoka . . . . . . . . . . .213
OneHKa MOJEIA . . . .« . .. 217

Fnaea 19. PeknamHaa KamnaHuA AnA
PO3HUUYHOM NpoAaMU
(HenpoceTb/C&RT) . . . . . . . . . 225

W3zyuenwe mavHbpIX . . . . . . . . . . . .225
OOyuenue u npoBepka JaHHBIX . . . . . . . . 227

maBa 20. MOHUTOPUHT yCnoBumn
(HeMpoHHaa ceTb/C5.0) . . . . . . . 229

W3zyuwenwe nanupix . . . . . . . . . . . .230
IloaroroBka mJaHHBLIX . . . . . . . . . . .231
OOyweHue . . . . . . . . . . . . . . .232
IMpoBepka. . . . . . . . . . . . . . .233

maBa 21. Knaccudpurauma KNMeHToB B
cdepe TeneKOMMyHMKaUUN
(AMCKpMMUHAHTHBIN aHanu3) . . . . . 235
Co3ganue noToka . . . . . . . . . . . .235
WUzyuenwe Mogesa . . . . . . . . . . . .239
AHaJM3 BBIBO/IA IUCKPUMUHAHTHOTO aHAJIM3A IS
KJ'IaCCI/I(l)I/IKaLII/II/I TCJICKOMMYHUKAIIUOHHBIX

3aKa34uKOB . . . . . . . . ... 241
Wrtor . . . . . . . . . . . . . . . .245

maBa 22. AHanu3 fgaHHbIX

BbXXMBaHUA, LEH3YPUPOBaHHbIX MO
UHTepBanam (06006LLeHHbIe NIMHelHbIe
Mogenu) . . . . . . . . . . . . . 247

Co3pmaHue notoka . . . Lo 247
TectupoBanue 3¢ dpexroB mogeneit . . . . . . . 252
[Moxronka njs Moaenu ToJbko oopaborku . . . . 252
OueHku mapamMeTpoB . . . . . . . . . . .254
[TporHo3 BeposITHOCTEW peluauBa U BbDKUBAHUS . . . 255
MoiesmpoBanue BepOSITHOCTH PELUIUBOB 110 IiepuoaaM 258
TectupoBanue a3¢pdexroB mogeneit . . . . . . . 263
[Moarounka ynpomgénuoit mogemm . . . . . . . . 263
OueHku napameTpoB . . . . . . . . . . .265
IIporuos BeposATHOCTEll peluauBa U BBIKUBAHUA . . . 266
Wror . . . . . . . . . . . .. 0269
CBsi3aHHBIC IPOUCAYPHT . . . . . . . . . .270
Pexomennyemoe urene . . . . . . . . . .270



Fnaea 23. Ucnonb3oBaHue perpeccun
lMyaccoHa anAa aHanusa 4acToThbl
noBpemAeHuit cyaoB (0606LLeHHble
NUHeNHble moaenw) .

IToaronxka perpeccuu Ilyaccona "co
cBepxpaccerBaHueM" .o

CratucTuka KpuTepust COTJIacus .
‘VHUBepcabHBIN KpuTepuid

TectupoBanue 3ppekToB MOIeIei

O1neHKU TapaMeTpoB .

IMoaronka ajbTepHATHBHBIX MOJIEIICH

CratucTuka KpUTepHst COTJIacus .

Hror A

CBsi3aHHBIE IPOLIETYPHI

Pexomennyemoe ureHne

naBa 24. MNoAroHKM ramma-perpeccum
ANA CTPaxoBbIX UCKOB NO
aBTomo6unam (0O606L1eHHbIe
NUHelHble Moaenm) .

CO3£[aHI/Ie IIOTOKa

OLIeHKH TapaMeTPOB

Wrtor Lo

CBs3aHHBIE IPOLETYPBI

PCKOM&HHYCMOC YTCHUC

Fmaea 25. Knaccupukauma obpasuos
KneToK (SVM)

Co3zaHue MoToka
W3ydveHne naHHBIX .
[Tposepka npyroit pyHKIUK
CpaBHeHHE pe3yJIbTaTOB
Wtor

fnaea 26. Ucnonb3oBaHue perpeccumn

HoKkca ana mogenupoBaHuA BpeMeHHU

A0 OTTOKa KINneHTa .

ITocTpoenne moAXOASIIEH MOIEITH
Llen3ypupoBaHHble HAOFOACHUS . .o
KareropmaipHoe KOAUPOBAHUE HEPEMEHHBIX .
Br160p nepeMeHHbIX
CpenHue koBapuar .

. 271

. 271
. 276
. 277
. 277
. 278
. 279
. 280
. 281
. 281
. 281

. 283
. 283
. 287
. 287
. 288
. 288

. 289
. 290
. 294
. 296
. 297
. 298

. 299
. 299
. 302
. 303
. 304
. 306

KpuBast BbDKUBaHUS.

Kpusas pucka

OueHka
OTcrexXuBaHNe 0XKUAAEMOTO YUCIIA COXPAaHEHHBIX
KJINEHTOB .
CxopuHr .
Hrtor

naBa 27. AHanu3 noKynaTenbCKoMn
KOpP3uHbI (BbIBOA npaBMna/CS.O)
JlocTym X JaHHBIM L.
O6Hapyxenue ah(HUHUTETOB B CONEPKUMOM KOP3UH
Co3znanne npoduiIei AJIs TPy MOKyIaTeseH .
Wror

naBa 28. OLeHKa HOBbIX

npennomel-mil TPaHCNOPTHbIX

cpenctB (KNN).

Co3zpmanue NOToKa

N3yuenue BbIBOAA .
ITpocTpaHCTBO MPETUKTOPOB .
Juarpamma cxoacTsa . .
Tabnuua coceiell 1 pacCTOSHUI .

Uror

FnaBsa 29. BbiABneHne npuYNHHbIX
B3aMmMocBA3ei B Ou3Hec-noKkasaTensax
(TCM).

Co3ganue noToka

BolinosiHeHe aHATIA3A . Lo
Junarpamma OO1iiee Ka4ecTBO MOJICIH .

OO01ast cuctema MoJIesIu

JuarpamMMebl BO3IEHCTBHS .

Onpe/iesieHre OCHOBHBIX IIPHYAH BLI6pOCOB
BrinosHeHue ciieHapuen

YBenomneHun
ToBapHble 3HaKHU. P
TIpaBuita u ycoBust A1l JOKYMEHTAIUN IPOAYKTA

UHpekc .

. 307
. 307
. 308

. 312
. 324
. 328

. 329
. 329

331

. 334
. 335

. 337
. 338
. 342
. 343
. 344
. 346
. 346

. 347
. 347
. 348
. 350
. 351
. 353
. 355
. 358

. 365
. 366
. 367

. 369

Conepxanne V



vi PyxoBozcTBo no npuioxenusMm IBM SPSS Modeler 18.2



fnaea 1. O nporpamme IBM SPSS Modeler

IBM® SPSS Modeler - 3T0 KOMILIEKT HHCTPYMEHTOB HCCJIEJOBAHHS JAHHBIX, IPH HOMOIIM KOTOPOIO MOXHO
OBICTPO pa3pabaThIBATh NPOTHO3HBIE MOJIEJIH, UCTIOJIb3YIOIIUE 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.

© Copyright IBM Corp. 1994, 2018 1
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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.

* Vcxoamble y3.bl, y3/1b1 00padoTku 1 y3./b1 BeiBoga IBM SPSS Modeler. Onucanus Bcex y3JI0B, CITy>KallUX AJIs
4TeHHs, 00pabOTKH 1 BBIBOAA TAHHBIX B pa3MuHbIX opMartax. [To cymecTBy 3TO Bee y3JIbl, KpoMe y3JI0B
MOJIEIIMPOBAaHHUS.

* V3asl MoaempoBanns IBM SPSS Modeler. Onmucanus Bcex y3J10B, CIyXKalluX A1 CO3JaHUS MOeIeit
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

* Cuenapuun Python u aBromatuzauust IBM SPSS Modeler. VIandopmanus 00 aBTOMaTH3AIMH CUCTEMBI Ty TEM
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.

* Pykosoacrso pazpadorunxa IBM SPSS Modeler CLEF. CLEF npenocrtasiisieT BO3MOXHOCTU UHTETPAIIH C
IIporpaMMaMi IPYTUX IPOU3BOANTENICH, TAKAX KaK MMOANPOTPAMMEI 00paOOTKHU TaHHBIX WM aJITOPATMBI
MojieJIupoBaHusl, kak ¢ y3iaamu B IBM SPSS Modeler.

* PykoBo/cTBO 10 HCc/ieI0BaHNIO JaHHbIX B 0a3e qannbix IBM SPSS Modeler. MapopMmanus 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
10JIb30BaTEJILCKOTr0 MHTep(deiica a IMIHUCTPATUBHON KOHCOJIM BKJIIOUEHA B IPUKJIAHYIO IPOTPAMMY
Deployment Manager a1 MouuTOpHHTa U KOHQUrypuposanus cepsepa IBM SPSS Modeler Server.

* PyxoBoactso no IBM SPSS Modeler CRISP-DM. [Tormmarosoe pykoBOACTBO K UCMOJIb30BAHUIO METO0JIOTUI
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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FmaBa 2. 0630p NpoAyKTa

HauuHaem paboTty

Kax npukiagnas nporpamMma ucciieqoBanus nanubix, IBM SPSS Modeler nmpemnaraer crpaternyeckuii Hoaxo K
MTOWMCKY MOJIE3HBIX B3aMMOCBsI3¢il B 0OJIBIIMX HAOOPAX MaHHBIX. B OT/iMunm OT 60Jiee TpaIUIIMOHHBIX
CTATUCTHUYCCKUX METOO0B, 3/1€Ch OT BAC HC Tpe6yeTC${ 3apaHee 3HaTh, YTO BbI UIIIUTC. BaM JAaCTCsI BOBMOXHOCTH
U3y4YaTh IaHHBIC, IPOOYS Pa3JIMYHbIC MOEU U UCCIICTYs PA3HOIO poja B3aMMOCBSI3H, MOKA BbI HE HaliIeTe
MOJIE3HYIO UH(POPMAIIHEO.

3anyck IBM SPSS Modeler

UTOOHI 3aIyCTUTH MPUKJIAAHYIO IIPOTPAMMY, BEIOCPUTE:

ITyck > [Bce] mporpammel > IBM SPSS Modeler <version> > IBM SPSS Modeler <version>

Uepe3 HECKOJILKO CEKYHJ] OTKPOETCS IJIABHOE OKHO.

File  Edit Insert Wiew Tools  SuperMode  Window  Help l

NEHE AR e BT P KRR [ | o

----- {B Streaml
..... D crug
Maw. K
— N
CRISP-DM D ssses
—
DRUGTN Na_to_K \ Ma_to_K B [ (unsaved project)
[=] Business Under:
Data Understanding
Data Preparation
: |57 Modeling
Patient Records |57 Evaluation

Deployment

L Favorites || |

®®

Database  War File
%, €€, —_—_—_—__ e

y

€

Table FlatFile  Dat

® & &

Drerive Type Filter

@@O

Select Sample  Aggregate

@QQ

Auto Classifier Auto Numeric  Auto Cluster

Auto Data Prep &raphboard

PucyHok 1. [naBHoe oKkHO npuknaanbix nporpamm IBM SPSS Modeler

3anycK U3 KomaH4HOIN CTPOKMU

s 3anycka IBM SPSS Modeler MoXHO HCIOJIb30BATh KOMaHIHYIO CTPOKY OIEPAMOHHON CUCTEMBI, KaK ONMUCAHO
HIDKE.
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1. Orkpoiite okHo DOS (0KHO KOMaHIHOM CTPOKK) Ha KoMmbroTepe ¢ IBM SPSS Modeler.

2. Hus 3amycka uHTep(eiica IBM SPSS Modeler B nHTepakTUBHOM pexxuMe BBeauTe komaHay modelerclient ¢
HYXXHBIMH apTyMEHTAMHU, HAIPUMED:

modelerclient -stream report.str -execute

JocTynHble apryMeHTHI ((pJ1arn) Mo3BOJIIOT IOIKITFOYATECS K CEPBEPY, 3aTPy>KaTh MOTOKH, BEIIOJHATD CIICHAPHH U
YKa3bIBaTh IIPU HEOOXOIMMOCTH MPOYHE TaPaMETPhI BHITIOJTHEHUSI.

CoenuHeHue c IBM SPSS Modeler Server

IBM SPSS Modeler Mo3HO 3amyckaTh Kak aBTOHOMHYIO IPUKJIAJHYIO IPOrPAMMY WJIM KaK KJIMECHT, TOIKIIFOYSHHBIN
HenocpeacTBeHHO kK IBM SPSS Modeler Server uim x IBM SPSS Modeler Server mim kiactepy cepsepa uepes
IOJIKJTFOYaeMBbIif MOAyJIb KoopauHaTopa nporeccoB B IBM SPSS Collaboration and Deployment Services. B HikHeit
qactu okHa IBM SPSS Modeler ciieBa 6yneT BbIBEIEHO TEKYIIEE COCTOSIHUE COCIMHEHMS.

Kaxmprit pa3, xorga Tpedyercs COeAMHNUTHCS C CEPBEPOM, MOKHO BPYYHYIO BBECTH UM cepBepa, K KOTOPOMY BBI
XOTHUTE MOJKJIFOYMTLCS, WJIM BBIOpATh 3apaHee 3ajaHHOe BaMu uMs. OHAKO eciu ucnoJib3dyetrcs: IBM SPSS
Collaboration and Deployment Services, MOXHO BBIIOJIHUTB IIOUCK B CHFICKE CEPBEPOB N KJIACTEPOB CEPBEPA B
JINaJIoroBOM okHe Peructpanus Ha cepBepe. Bo3M0XHOCTH MPOCMOTpa Yepe3 CITykObI Statistics, paboTaroiue B
ceTH, 00ecrneynBaeTcsi KOOPIAUHATOPOM MPOLECCOB.

YTO0GBI COEIUHUTHCS C CEPBEPOM:

1. B mento MaCTpyMeHTHI BRIOepuTe Perncrpanust Ha cepBepe. OTKpoeTcs TMaoroBoe okHO Pernctpanus Ha
cepBepe. Jpyroit BapuaHT - ABAXKBI MIEJIKHUTE MO 00JIACTU COCTOSIHUS coequHeHus B okHe IBM SPSS Modeler.

2. B JIMAaJIOTOBOM OKHE 3aJlaiiTe ONIUU COCAUHEHUS C KOMIIBFOTEPOM JIOKAJIbHOI'O CEPBEPA UJIN BBI6€pI/IT€
COCINHCHUC B Ta6JII/II_[C.

* Haxwmurte kHonky {o6aButh usu Vi3MeHnTh, 4TOObI JOOABUTH HJIM U3BMEHUTD CoeIMHEHNE. JJONOJIHUTEIbHYIO
“H(pOopMaIUIO CMOTPUTE B pa3jieiie |“I[o6aBneH1/Ie n n3menenue coequnenuii ¢ IBM SPSS Modeler Server” Ha|
iCTp. 9

* Haxwmure xnonky Iouck 171 JOCTyna K cepBepy WM KJIACTEPY cepBepa B KOOPAUHATOPE IPOLECCOB.
JlonosHuTeNbHYI0 nEpOpMaIio cMoTpute B passere [‘Tlouck cepsepos B IBM SPSS Collaboration and|
[Deployment Services” ma ctp. 9|

TabJmua cepBepoB. DTa TaOIMIIA COJEPXKUT HAOOP 3aJJAHHBIX COeIMHEHUI C cepBepaMu. B Tabmiie BEIBOAATCS
COEJIMHEHHE 10 YMOJIYaHUIO, UM CepBepa, ONMCaHUe U HoMep NopTa. MOXHO BPY4HYIO 100ABUTH HOBOE
COEJIMHEHNE, a TAKXKe BEIOPATh WM HAWTH CylIecTBYroIIee coenuHeHne. UToObI 3a1aTh KOHKPETHEI cepBep B
Ka4eCTBE COSIMHCHHUS IO YMOJTYAHUIO, BKIIFOUHUTE IIEPEKIIFOUATENh B cTOJIONE [0 yMOTMaHUIO TaOIHMIBI 3TOTO
COC/IMHEHUSI.

IIyTh K 1aHHBIM N0 YMOJYAHHIO. 3aJaliTe MyTh JIJISl TAHHBIX HA KOMIBIOTEpe cepBepa. HaxxMuTe KHONKY C
MHOTOTOYUEM (...) IJIsI IPOCMOTPA HY>KHOTO MOJIOKEHUS.

YcranoBuTe y4eTHble 3anucH. OCTaBbTE 3TOT NEPEKIIFOYATENb BEIKIIOUEHHBIM, YTOOBI pa3peIINTh BO3MOXHOCTh
€/IUHOM perucTpauuu, KOTopas HBITAeTCA 3aPETUCTPUPOBATHCS HA CepBEPE, UCIOIb3YsI JIOKAJIbHOE UM
[OJIb30BATENIS U ApOoJIb HA BallleM KoMIbroTepe. Ecin enHas peructpanust HeBO3MOXKHA WJIM OTKJIFOYEHA 3TUM
HepekJroyaTesieM (Harnpumep, IS BXOJa B YYETHYIO 3aIiCh aJMUHUACTPATOPA), JJIs BBO/Ia IApaMETPOB
peructpanuu OyayT AOCTYHIHBI CJIEAYIOLIHE TOJIS.

ID nosn3oBartensi. Beenute ums nosib30BaTesis 1S BXo4a Ha CEPBEP.
ITapoJib. YkaxuTe napoJib, CBI3aHHbBIN C yKa3aHHBIM UMEHHU NOJIb30BATENS.

Jomen. 3anaiiTe TOMeH, KOTOPBIH OyAeT HCIOJIL30BAThLCS AJIs BXOJa Ha cepBep. JloMeHHOe UMst TpebyeTcs,
TOJIbKO €CIT KOMITBIOTEP cepBepa HAXOIUTCS B APYyroM AoMeHe Windows o OTHOIICHHIO K KOMIBIOTEPY
KJIMCHTA.

3. Haxwmure xHonky OK, 4T0OBI 3aBEpIIUTH NOAKIFOYCHIE.

UToObl OTCOEIMHUTHCS OT CEpBEpA:
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1. B mento MacTpymeHTHI BRIOepuTe Perncrpanus Ha cepBepe. OTKpoeTcs IMaoroBoe okHo Peructpanus Ha
cepBepe. Jpyroit BapuaHT - ABAXBI LIEJIKHUTE MO 00JIACTU COCTOSIHUS coeqnHeHus B okHe IBM SPSS Modeler.

2. B gmamoroBom okHe BbiOepuTe JIoKabHBIN cepBep U HaxmuTe kHONKY OK.

HNob6aBneHue n usmeHeHue coeaumHeHum ¢ IBM SPSS Modeler Server

MO>HO BPYUYHYIO U3MEHUTH WK JOOABUTH COSMHEHNE C CEPBEPOM B AMATIOTOBOM OKHE Perucrpanus Ha cepBepe.
IMpu HaxaTuu kHONKK [J06aBUTH OTKPBIBACTCS MYCTOE qUAJIOroOBOe OKHO JJ06aBUuTh/ MI3MEHHUTH cepBep, B KOTOPOE
MO>HO BBECTU NOAPOOHOCTH coequHeHus ¢ cepBepoM. [Tociie BbIGOpa CyIeCTBYIOIErO COeIMHEHNUS M HAXKATUS
KHOIIKH I/IBMCHI/ITB B JUAJIOTOBOM OKHE HOI[KJ'IIO‘IGHI/IS K CEPBEPY OTKPOCTCA IUAJIOTOBOC OKHO
HO6aBHTL/I/I3M€HI/ITL CCPBECP CO CBCACHUAMU 06 3TOM COCIUHCHUMU, I'I€ MOXHO BHECTHU H€O6XOL[I/IMI>IC N3MCHCHU .

IIpumeuanne: Coemmuenue c cepsepom, nobasiernoe n3 IBM SPSS Collaboration and Deployment Services, HeIb3s
U3MEHHUTD, IIOCKOJIBKY UMsI, HOMep nopTa u Apyras uapopmarms 3ananbl B IBM SPSS Collaboration and
Deployment Services. PekoMeH1yeTcst HCII0JIb30BaTh OJHU U Te ke nopThl 1ist cBsizu ¢ IBM SPSS Collaboration and
Deployment Services u ¢ ksimeHToM SPSS Modeler. Ouu moryT ObITh 3a/1aHBI Kak Max_server _port u
min_server_port B ¢aiine options.cfg.

Yt0o0bl 10OABUTH COSAUHEHHUS C CEPBEPOM

1. B mento MHCTpymeHTH! BbiOepuTe Perncrpamus Ha cepBepe. OTKpoeTcs quajoroBoe okHo Perucrpanus Ha
cepaepe.

2. BoaToM mmanoroBoM okHe HaxxmuTe KHONKY Jlo6aButh. OTKpoeTcs nuanoroBoe okHo Jlo6aButh/3MeHUTH
cepsep.

3. BBemuTe cBeAeHNs O COEOMHEHUN C cepBepoM 1 HaxkMuTe KHONKY OK, 4TOOBI COXpaHUTB 3TO COETMHEHUE 1
BEPHYTHCS B IMAJIOroBOe OKHO Perucrpanus Ha cepsepe.

* Cepsep. 3aaiiTe TOCTYMHBII cepBep WM BEIOEpHTE ero u3 cinucka. KomMubrotep cepsepa 3a1aercs
aJIpaBUTHO-IU(PPOBLIM UMEHEM (HarpuMep, myserver) wim IP-aipecoM, Ha3HAYEHHBIM KOMITBIOTEPY CEpBEPA,
(manpumep, 202.123.456.78).

* Iloprt. VKaxxute HOMEp MOPTa, HA KOTOPOM CEpBEP OXKUAAET coodIeHnid. Eciim HoMep o yMOJTYaHUIO HE
pabotaeT, nonpocuTe y aAIMUHUCTPATOPA CUCTEMBI MPABUJILHBII HOMED MOPTA.

* Ommcanne. BBenuTe HeOOsI3aTEIbHOE OMIMCAHUE JIJIS1 3TOIO COCTMHEHUS C CEPBEPOM.

* OOecneynTh 3alMILeHHOE coenHenne (1cnoJib30BaTh SSL). Vkaxurte, Hy)KHO JIM MCIIOJIb30BAThH MOJAKJIFOYSHHE 11O
npotokoiry SSL (Secure Sockets Layer). SSL - 00bIYHO HCIOJIB3yeMBIiT TPOTOKOJI AJISI 3AIIUTH JaHHBIX,
nepechlIaeMbIX 1o ceTu. J1J1s Joctyna X 3Toit pyHKIuu HeoOXxoaumo paspemuTh SSL Ha cepBepe, Iie 3amyiieH
IBM SPSS Modeler Server. [1pu HeoOxoaumMocTu oOpamaiTech K BaleMy aAMUHACTPATOPY IS TOJTyYSHHS
6oJ1ee MOTHOM HHPOPMALIUHL.

UTOoObI U3MEHUTH COCTMHEHUSI C CEPBEPOM

1. B mento MHCTpyMeHTHI BBIOepuTe Perncrpanus Ha cepBepe. OTKpoeTcs IMaoroBoe okHo Pernctpanus Ha
cepaepe.

2. BaTOM mmajioroBoM OKHE BEIOEPHUTE COSOMHEHIE, KOTOPOE HY)KHO U3MEHUTD, M HAKMHTE KHONKY VI3MeHHTD.
OTtxkpoeTcst nraioroBoe okHo J1o6asuts/MI3MeHUTD cepBep.

3. HWsmenute CBC€ACHUA O COCAUHCHUU C CCPBEPOM U HAXKMUTEC KHOIIKY OK, YTOOBI COXPAaHUTBb 3TO COCAUHCHUC U
BEPHYTHCA B 1UAJIOTOBOC OKHO PSFI/ICTpaIII/Iﬂ Ha CEpBEPE.

Mouck cepsepos B IBM SPSS Collaboration and Deployment Services

BmecTto TOro, 4TOOBI BBOJIUTH COEAMHEHUE C CEPBEPOM BPYUHYIO, MOXKHO BBIOPATD B CETU CEPBEP WM KJIACTED
CePBEPOB Uepe3 KOOpauHATOP mpoieccos, noctynubiii B IBM SPSS Collaboration and Deployment Services. Kitactep
CEePBEPOB - 3TO IPyIIA CEPBEPOB, BHYTPH KOTOPO KOOPIAUHATOP MPOIECCOB OMPEIEIISIET CEPBEP, JIy4Ille BCErO
MOAXOSIIUI JI1 OTBETOB Ha 3aIpOC 06pabOTKU.

XOTS MOXHO 1 BPYYHYIO I[O6aBJ'I$ITb CCPBEPLI B JUAJIOTOBOM OKHE HOHKH}O‘ICHI/IC K CEPBEPY, IOUCK UMCIOIIUXCSL
CCPBEPOB NMO3BOJIACT COCAUHATHCA C CEPBEPAMU 6e3 H606XO,ZII/IMOCTI/I 3HAHUA ITPAaBUJIbHOTI'O KMCHHU CEPBEPA U HOMEPA

I'maBa 2. O630p mpoaykTa 9



mopTa. DTa nHpopMaIus IpeaocTaBaseTcss aBToMaTudecku. OJHAKO MPH TOM HEOOXO0UMa MpaBUIbLHAS
uHGoOpMaIms 00 yueTHON 3amuch, Takask Kak UMsI OJIb30BATENIs, TOMEH U HapoJib.

Ilpumeuanue: Ecu y Bac HeT 10oCTyna K GyHKIIUN KOOPAUHATOPA MPOLIECCOB, MOKHO BPYYHYIO BBECTH UMSI CEpBepa
C KOTOPBIM BBI XOTUTE COSIMHUATHCS, VJIA BLIOPATH M3, 3aJAHHOE BAMU paHee. JIOMOJTHATEIbHYIO HHPOPMAIIEO
CMOTPUTE B pasjiesie |“I[o6aBneH1/Ie n u3MeHeHue coequaennii ¢ IBM SPSS Modeler Server” na ctp. 9I

UTOoOBI HANTH CepBEPHI U KJIACTEPHI:

1. B mento MHcTpymenTsl BeiOepute Perncrpamus Ha cepBepe. OTKkpoeTcs AUAIOroBoe okHO Peructparyus Ha
cepBepe.

2. B nmamoroBoM okHe HaxxMuTe KHOIKY Ilouck, 4TOOBI OTKPBITH Auaiorosoe okHo ITouck cepsepoB. Eciu BHI ere
ue Bouw B IBM SPSS Collaboration and Deployment Services npu MombITKe TPOCMOTPa KOOPAMHATOPA
IIPOLECCOB, BaM MIPeAJIOKAT CAEIATh 3TO.

3. Bribepute cepBep WM KJIaCTEp CEPBEPOB B CIHICKE.

Haxwmute kaonky OK, 4TOOBI 3aKpBITh AWATIOTOBOE OKHO U TOOABUTH 3TO COCTMHEHUE B THAJIOTOBOE OKHO
IMonxroueHne k cepBepy.

CoeauHeHue c Analytic Server

Ecym y Bac ecTbh HECKOJIBKO JOCTYIHBIX MeXxaHu3MoB Analytic Server, To ¢ nomouibto auasiora CoeuHeHne ¢
cepepom Analytic Server ykaxxute 60Jjiee OJHOTO cepBepa 11 ucnoJib3oBanus B IBM SPSS Modeler. Bam
AJIMHHUCTPATOP MOT yKe 3a1aTh Analytic Server o ymosrdanuto B (aiie <nyTb_ycTaHOBKM Modeler>/config/
options.cfg. Ho MoXxHO HCIOIb30BaTh M JpYrue JOCTYIHBIE CEPBEPHI OCIIE TOT0, KaK OHU OY/IyT ONpeesICHBI.
Hanpumep, npu ucnosib3oBanuu y3i0B Mcrounuk u Dxcnopt Analytic Server, BO3MOXHO, HIMEET CMBICIT TPUMEHSITh
pasuble coequnenus Analytic Server B pa3HbIX BETBSIX IOTOKA, TAK YTO KaX/Jas BETBb Oy/JeT UCHOJIL30BATH CBOM
cobcTBeHHBIN Analytic Server u manuble He OynyT m3BJekaTbes B IBM SPSS Modeler Server. 3amernm, 4to ecim
BETBb COJIEPXKUT OoJtee ogHOTrO coequHeHus Analytic Server, To maHHbIe OyayT U3BJIEKaThCs U3 Analytic Server B
IBM SPSS Modeler Server. JIonoJIHUTEIbHYIO HHHOPMAINIO, B TOM YUCJIE 00 OTpaHMYCHUSIX, CMOTPUTE B pa3elie
(CroiicTBa notoka Analytic Server]

UToOBI co3naTh HOBoe coequnenne Analytic Server, nepeitnute B Unctpymentst > Coennnennsi cepsepa Analytic
Server u BBeuTe HEOOXOIMMYIO HHDOPMAIIHIO B CJISTYIOIINX pa3jeiax auajora.

MNogxknrouyeHue

URL. Beeaure URL mist Analytic Server B popmate https://uMa_xocTa:nopT/KopeHb KOHTEKCTa, Iae UMsi_X0CTa
- ato IP-ampec mum ums xocta Analytic Server, NopT - 3T0 HOMep HOPTa, a KOPeHb_KOHTEKCTA - 3TO KOPEHb
KOHTeKcTa Jutst Analytic Server.

ApenpgaTop. Beenute ums aperatopa, asieMeHT koToporo - IBM SPSS Modeler Server Ecyn Bel He 3HaeTe
apeHaaTopa, 0OOpaTUTECh K CBOEMY CUCTEMHOMY aJMUHUCTPATOPY.

AyTeHTUdUKaumna

Pexum. BeiOepute u3 cieAyromux pexXxnMoB ayTeHTH(DUKAIIH.
* B nose Vimst noab30BaTesi H HAPOJIb TPpeOYeTCss BBECTH MMS ITOJIb30BATEIIS U TAPOJTH.

* B nose XpanuMmble naeHTH(PHKANMOHHBIE JaHHbIe TPEOYETCS BBECTH UACHTUHUKAIIMOHHBIE 1aHHbIe n3 IBM SPSS
Collaboration and Deployment Services Repository.

* B nose Kerberos TpeOGyeTcst BBecTr UM MPUHITUNIATIA CIIY>KOBI ¥ My Th K (aitry kordurypanuu. Eciu y Bac HeT
3TO# MHPOpPMANNU, OOPATUTECH K CBOEMY CUCTEMHOMY aIMUHUCTPATOPY.

Hms nosib3oBatens. Beenute ums noss3oBatesst Analytic Server.

IMaposab. Beaute maposs Analytic Server.
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Coemunuthbes. Haxmute kHONIKY CO€MHUTBCS, YTOOBI TPOBEPUTH HOBOE COSTMHEHUE.
MoaknroueHun

Korna BbI ykaxxeTe nH(pOpMAIHEO BBIIIE U IIeIkHeTe 10 COeqUHATHCS, COeTUHEHNE OyAeT T00aBJICHO B 3Ty TaOJMITY
coequHeHunil. Ecim Hago yaauTh CoeIMHEHNUE, TO BHIOEPHUTE €ro U IICJIKHUTE O Y AaJNTh.

Eciu Bai aiMHUHUCTpATOP 3341 coenunenne ¢ Analytic Server o ymosrdanuto B daitsie options.cfg, To MoxHO
BEIOpaTH /00aBHTH coe/THHEHHe N0 YMOTYAHHIO, YTOOBI TOOABUTH M €r0 K CIIUCKY BAIMX JOCTYIHBIX COSINHEHUI.
Bac mompocsT BBeCTH UM [TOJIH30BATEIIS U TAPOJIb.

MN3meHeHue KaTtanora temp

s HekoTopeix onepanuii, BemmosHsieMbix IBM SPSS Modeler Server, Tpebyetcst co3maBaTh BpeMeHHbIe (aiiibl. [1o
ymomuanuro IBM SPSS Modeler cozaet BpeMeHHBIE (haiiiibl B KaTaI0re BpEMEHHBIX (pailjIoB cucTeMbl. BB MoxeTe
U3MEHHTH MMOJIOKECHUE KaTaJIOTa BpeMEHHBIX (haiijIoB, KaK OMICAHO HIXKE.

1. Co3paiite HOBBI KaTaJIOT C UMEHEM SPSS U MOJKATAJIOT C UMEHEM Servertemp.

2. Ortxkpoiite 115 penaxtupoBaHus (ailsr options.cfg B moakaTaore /config B xkatanore yctanoBku IBM SPSS
Modeler. OTpenaktupyiite B 3ToM (aiisie mapamerp temp_directory, 3anas: temp_directory,
"C:/spss/servertemp".

3. Tlocre aTOro HyXHO nepe3anycTuTh ciryxx0y IBM SPSS Modeler Server. 171 3TOro MoXHO IMIEIKHYTh 11O
Britaake Ciay:xobl Ha [Tanerm ynpasnenuss Windows. [IpocTo ocTaHOBUTE 3Ty CIIyXOY M 3aIyCTHTE €e ellle pas,
9TOOBI AKTUBUPOBATH BHECEHHBIE M3MeHeHMsI. Kpome Toro, ciryx0a nepe3amyCcTUTCs PH Mepe3amycke
KOMIIBIOTEPA.

Teneps Bce BpeMeHHBIE (ailiibl OyAyT 3aNUCHIBATHCS B 3TOT HOBBIN KaTaJIOT.

INpumeuanue:
* Hapno ucnosib30BaTh HAKJIOHHBIE Y€PTHI BIPABO.

* [lpu BRITOJIHEHUN IOTOKOB OIIEHKH ITOcpeAcTBOM 3amycka 3agannii IBM SPSS Collaboration and Deployment
Services mapamerp temp_directory ue mpumensiercs. [Tpu 3amycke Takoro 3afaHus CO3/1aeTCsI BPEMEHHBIH
¢aiin. ITo ymoauauuro 3TOT (haiiyr coxpaHsieTcs: B KaTtajiore ycranoBku cepsepa IBM SPSS Modeler. ITanky
JIAHHBIX [0 YMOJIYAHUIO, B KOTOPOU COXPAHSFOTCSI BpEMEHHbBIE (ailyibl, MOKHO U3MEHHUTH MPH CO3TAHUH
coenunenus ¢ cepeepoM IBM SPSS Modeler 8 IBM SPSS Modeler.

3anycK HecKosnbKux ceaHcos IBM SPSS Modeler

Ecnm HyXHO 3amyckath HeckoJibko ceancoB IBM SPSS Modeler oqHOBpeMeHHO, TPeOYIOTCS HEKOTOPBIE H3MEHEHUS
B HacTpoiike IBM SPSS Modeler m Windows. Hanpumep, 3To Hy»HO, €CJIH y Bac JIBe CEPBEPHBIX JIUIICH3UN U BB
XOTHTE BBINOJHATE ABA IIOTOKA HA ABYX CepBepax C OAHOTO KOMIIbIOTEpa KJIMEHTA.

UTtoO6sI pa3pemmTs Heckoibko ceancoB IBM SPSS Modeler:
1. BwiOepure:
IIyck > [Bce] [Mporpammer > IBM SPSS Modeler
2. IlenxauTte mpaBoii KHOMKOH 1O ApJibIKy (3Hauky) IBM SPSS Modeler u Beibepute CBolicTBa.
3. B TekcTroBoM noJie Haznadenne 106aBbTe -noshare B KOHIE CTPOKH.
4. B IIpoBoguuke Windows BbiOepuTe:
Cepsuc > CoiicTBa NankHu...
5. Ha Britanke Tumer (aiisos Beioepute myHKT [ToTox IBM SPSS Modeler u Haxxmute KHONKY /0MOJHATEBHO.

B nuanoroBom oxue M3menenuii cBoiicTB Tuna (aiiios Beibepute nyHkT OTKpbITh B IBM SPSS Modeler u
HaXMUTE KHONKY VI3MeHHTb.

7. B texcroBoMm noJie [puiio:kenue, ncnoJmsiolee JeiicTBie 100aBbTe -noshare nepen apryMeHToM -stream.
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Bernbit B3rnaa Ha uHtepdenc IBM SPSS Modeler

B xax0ii Touke mpoliecca UCCIIeIOBAHUS JAHHBIX IPOCTOH B UcnoJib3oBanuu uutepdeiic IBM SPSS Modeler
IPUBJICKAET Balll KOHKPETHBIN ONBIT B On3Hece. [Ipu 3TOM MOIIIHBIE I TOYHBIE MO/JIEIN 00ECTIeUNBAIOTCS
MIpUMEHEHNEM TaKUX aJrOPUTMOB MOJICIMPOBAHUS, KaK IPOTHO3HBIE AJITOPUTMBI, a TAKXKe aJITOPUTMBI
KJ1accu(UKanuy, CerMeHTalun U oOHapykeHus cBsizeil. Pe3ybTaTsl Mojesnieil lerko MOXHO BCTPOUTD U IIepeiaTh B
6a3wl qanHbIX, IBM SPSS Statistics u mmpoxuit Kpyr Apyrux NpUKJIaTHBIX TPOTrPaMM.

Pa6oTta ¢ uactpymenToMm IBM SPSS Modeler BkirouaeT B ceOst Tpu 3Tama padoThl ¢ JaHHBIMU.
* Bo-nepsbix, qannble nepenatorcst B IBM SPSS Modeler.
* Bo-BTOpBIX, TaHHBIE IPOIYCKAIOTCS Y€Pe3 MOCIICAOBATEILHOCTE ONIEPAIIHH.

M HaKOHCI.I, JaHHBIC OTIIPABJIAOTCA B 00OBEKT Ha3HAYCHUS.

Ota IMOoCJIEA0OBATEIIBHOCTD OHCpaHI/Iﬁ Ha3bIBACTCA MOTOK JAHHBIX, IIOCKOJIBKY JAaHHBIC 3alIMCh 3a 3alIUCBIO TEKYT
IIOTOKOM M3 UCTOYHHKA, IPOXOOAT Y€PE3 BCC ON€panu U, HAKOHECI, CTCKAIOT B OOBEKT HA3HAUCHUS -- MOJOECJIb UJIA
OJMH U3 TUIIOB BBIBOJAA JAaHHBIX.

—>

R — > .

[}
il g

War. File Derive Select Tahle

PucyHok 2. [pocToi noToK

Xonct notoka IBM SPSS Modeler

Xozcr noToka - camasi 6osbiuas obsacts okHa IBM SPSS Modeler, B KOTOpO# CTPOSIT HOTOKU TaHHBIX U PAOOTAIOT
C HUMH.
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PucyHok 3. Paboyee npoctparcTtso IBM SPSS Modeler (npeacrasneHne rno ymMonyaHuro)

[ToToxu co3maroTcs Ha XOJICTe HHTepdeiica MyTeM IIOCTPOEHHS THArpaMM, COIePKAIINX HyKHbIE OTlepaIiy HalJ
nmaaHeIME. Kaxaas omepanust mpeacTaBiieHa 3HAYKOM, WUIH Y3JI0M, U Y3JIbI COSINHEHBI CTPEJIKAMH B NOTOK,
MIPEICTABIIAIOIINN IIyTh JAHHBIX Yepe3 BCE OIEPAIIH.

B IBM SPSS Modeler MoXHO 0JHOBPEMEHHO pabOTaTh C HECKOJILKUMU MMOTOKAMHU, KaK Ha OJHOM XOJICTE, TaK U
OTKPBIB HOBBIIf XOJICT IOTOKA. B TeueHNe ceaHca MOTOKU XPaHSATCS B MEHEKepe IOTOKOB B BEPXHEM IIPaBOM YTJIy
oxza IBM SPSS Modeler.

IMpnmeuanue: [Tpu nconmpzoBarnu MacBook ¢ BkiroueHHOI onmueii BctpoeHHoro Tpeknana Force Click and
haptic feedback neperackuBaHme y3J10B C MAJUTPHI HA XOJICT HOTOKA MOXET IPUBECTH K AYOJIMPOBAHUIO
JI00ABJIIEMBIX HA XOJICT y3JI0B. UTOOBI M30ekaTh 3TOI MPOOJIEMBI, MBI PEKOMEHYEM OTKJIFOYATh CHCTEMHOE
npennoutenue Tpeknaaa Force Click and haptic feedback.

MNanuTtpa yanos

BoJIbIIMHCTBO MHCTPYMEHTOB aHHBIX ¥ MojesmpoBanus B SPSS Modeler qocTynHbl Ha maiutpe y3.406 B HYIDKHER
10JIOCE OKHA MOJI XOJICTOM IOTOKA.

Hanpumep, Bxitaika Onepanun HaJ 3a0HCAMH TAJTATPHI Y3JI0B COJIEPKUT Y3JIbI, KOTOPbIE MOKHO UCIIOJIb30BATh IS
TaKWX ONepaIiil Ha/l 3amucAMuy TaHHBIX, Kak 0TOOP, 00beTMHEHUE U TIPUCOCTMHEHNE.

UToO6BI 100aBUTH Y3JIBI HA XOJICT, LIIEJIKAMTE ABAX/IBI 10 3HAYKAM Ha IMAJMTPE Y3JIOB MM IIEPeTACKUBATE UX HA
XOJICT. 3aTeM COeAMHUTE UX, YTOOBI CO3AATh TOTOK, IO KOTOPOMY OYIyT HepenaBaThCs JaHHbIE.
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Select  Sample Sort Balance Distinct Aggregate RFM Aggregate Merge  Append  Streaming TS Space-Time-Boxes Streaming TCM  Extension Transform  SMOTE  CPLEX Optimization
PMCyHOK 4. Bknaaka OnepauMM Haf 3anncAmMun Ha ranantpe y3/108

Kaxgas BkJIaKka Ha TAJMTPeE Y3JI0OB COJACPXKUT NOAOOPKY y3JI0B, IPUMEHSIEMBIX HAa TOM HJIM HHOM 3Talle IOToKa, a
HUMEHHO:

* V3uel UcTrounnku moctasisttoT ganaeie B SPSS Modeler.

* Vi3inl Onepaulm Ha/1 3AaMHUCAMH BBIIIOJIHAIOT TAKUE ONICPAIIMU HAL 3aIIUCAMU JAHHBIX, KaK OT60p, 06L€,HI/IH€HI/IC u
OpUCOCIUHCHUC.

* V3ibl Onepaunn Ha/l NOJIAMH BBITIOJIHAIOT TAKUC ONICPpAlIUN HAI I101AMU JAHHBIX, KaK (bHJ'ILTpaI_[I/Iﬂ, BBbIYUCJICHUC
HOBBIX MOJICH U BBISICHEHUE TUIIA H3MCpeHI/Iﬁ JJ1S1 JAHHBIX MOJIEH.

* V35b1 JluarpaMmsl BbIBOAST HarJIsiAHbIE IPEACTABIICHUS JAHHBIX 10 U N10CJIE MOAEJIUPOBaHUS. JlOCTYyHBI Takue
JUarpaMMBel, Kak rpa(uku, THCTOTpaMMBI, BeO-y3JIbl U AUAarpaMMBbI OI[EHKH.

* V3161 Mo/ieJIMpoBanne MCIOIL3YIOT aJTOPUTMBI MOACIMPOBaHUS, nocTynHble B SPSS Modeler, Takue xax
HeHpOCeTH, IePeBbsl PEIICHNU, A ITOPUTMBI KJIACTEPU3ALMH ¥ CEKBEHUPOBAHUE JAHHBIX.

* V3mie1 MogemmpoBanie 6a3 JAHHBIX UCIIOJIB3YIOT aJITOPUTMBI MOJICTIMPOBAHUS, TOCTYIHBIC B 0a3aX JaHHBIX
Microsoft SQL Server, IBM Db2, Oracle n Netezza.

* V3ibl BbIBOJ CO37a10T pa3/IyHbIe NPEICTABIICHHS JAHHBIX, IHATPAMM U PE3yJIbTATOB MOJICIIMPOBAHUS, KOTOPbIC
MOXHO npocmatpuBaTh B SPSS Modeler.

* V37161 DKCNOPT CO3AAI0OT Pa3JIMYHbIC IPEACTABIICHHS JJI IPOCMOTpPA BO BHEIIHUX IMPUKJIATHBIX IPOrpaMMax,
taxux kax IBM SPSS Data Collection uiu Excel.

* V3mae1 IBM SPSS Statistics mmmopTupyrot nannsie u3 IBM SPSS Statistics © ”MIIOpTHPYIOT UX CIOfIA, @ TaKXKe
3amyckaroT nmponeaypsl IBM SPSS Statistics.

* V31 Python MoxHO HCHOIB30BATH JJIsI 3aITycka aroputMoB Python.

* V361 Spark MOXHO HCIIOJIb30BATH M1JIs1 3aIyCKa aJITOPUTMOB Spark.
[Mo3nakomuBmuck Osmmxe ¢ SPSS Modeler, BBl MOXeTe HACTPOUTB COJIEPKUMOE MAJIUTPHI, KaKk BaM yao0Hee.

B j1eBoit yacTH mayMTPHI Y3JI0B MOKHO OT(QUIIBTPOBATH BEIBOIUMBIC y3JIbl, BEIOpaB Supervised, CBsS3bIBaHIE WA
CerMmeHTanusi.

Huxe [TamuTpsl y3710B HAXOAUTCS TAHEIb OTYETOB, KOTOPAs HOKA3bIBAET X0 BBITOJHEHUS PA3JIMYHBIX OLEPALHi,
Hampumep, YTCHUA JaHHBIX B IIOTOK JaHHBIX. Taxxe HIXE Ha,.]'II/ITpI)I Y3JIOB HAXOOUTCA MaHEJIb COCTOSAHUS,
conepxainas ”HGOPMAIHMIO O TOM, YeM B HACTOSIIIEE BpeMsl 3aHsATa NPUKJIaHAS IpOrpaMMa U TpedyeTcst JIM BBOT
uH(OpMAaIMU OT NOJIb30BATEJI.

IMpameuanue: [1pu ncnonmp3oBannu MacBook ¢ BkiTroueHHOI onmueii BctpoenHoro Tpeknana Force Click and
haptic feedback neperackuBaHme y3J10B ¢ MAJUTPHI HA XOJICT HOTOKA MOXET IPUBECTH K AYOJIMPOBAHUIO
JI00ABIIIEMBIX Ha XOJICT Y3JI0B. UTOOBI M30eKaTh 3TOH MPpoOJIeMbI, MBI PEKOMEHIYEM OTKJIFOYATh CHCTEMHOE
npennoutenue Tpeknaaa Force Click and haptic feedback.

MeHenepbl IBM SPSS Modeler

B BepxHeil mpaBoil yacTH OKHA paclojioXKeHa NaHeJIb MeHekepoB. OHa CONEPXKUT TPH BKIIAIKH JIs YIPABJICHUS
MOTOKaMH, BEIBOJIOM U MOJIEJISIMU.

Ha BKJIaAJIKE IToToku MOXHO OTKPBIBATh, ICPCUMECHOBBIBATh, COXPAHATDb U YAAJIATH IIOTOKU, CO3TaHHBIC B CCAHCE.
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PucyHok 6. Bknagka BeiBoa

Bxutasika BeIBOI COIEPKUT pas3sinuHbIe (haiijibl, TAaKUe KaK JUATPAMMBI U TAOJIUIBI, CO3JaHHbIC ONePAllUIMU
moTokoB B IBM SPSS Modeler. [TepeunciieHaple Ha BKJIAIKE TAOJMIL, JUATPAMMEBI H OTYEThI MOXHO BHIBOJUTH Ha
9KpaH, COXPaHSTh, IEPEUMEHOBLIBATE U 3aKPbIBATh.

1] [F

PucyHok 7. Bknaaka moaenei, coaep»Kallas ciaernku moesnei

W3 Tpex BKJIAOOK MEHEIKEPOB BKJIAIKa MOJEJICH - caMmast GoraTtasi o apceHasly CpeIcTB. DTa BKIadKa COACPKUT
BCE CJIENKH MOJIeJIeli TI0 BceM MoJeIsiM, creHepupoBaHHbIM B IBM SPSS Modeler B Tekyiiem ceance. 3Tu Moae
MOJKHO IPOCMATPHUBAThH HEMTOCPEACTBEHHO CO BKJIAIKKA MOJIEJIEH, & MOKHO J00aBJISATh B IIOTOK HA XOJICTE.
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MpoeKTbl IBM SPSS Modeler

VY mpaBoro xpast OKHa BHHA3Y PACHOJIOKEHA TaHEeJIb IPOEKTOB, HA KOTOPON MOXHO CO34aBATh NPOEKThI
UCCIJIeIOBAHUS TAHHBIX (IpyIbl (haiiIoB, CBI3aHHBIX C HEKOTOPOH 3a/1aueii MCcCIIeIOBaHNS JAaHHBIX) U yIPABIISIThH
nmu. EcTb 1Ba cioco6a npocMaTpuBaTth MpoekThl, co3naBaemsble B IBM SPSS Modeler — B npencrasienun Kitaccot

u B npencraByiennn CRISP-DM.

.

| CRISPDM | Classes

B =7 (ungaved project)
EI|_] Business Understanding
i '43 drug
l._:ﬂ Patiert Records (5 fields, 200 records)

-+ Data Understanding
- [ Data Preparation
| Modeling

=] Evaluation

== | Deployment

PucyHrok 8. lNpeacrasnenne CRISP-DM

Briragxa CRISP-DM o6ecnieunBaeT OJIMH U3 CHOCOOOB OPraHM30BaTh MPOCKTHI - O UCIILITAHHON Ha MpaKTHKE,
HenpornpuetapHoit metomosoruu Cross-Industry Standard Process for Data Mining. Kax ombsITHBEIM, Tak u
HAYMHAIOIIMM HCCIIeIoBATENISIM JaHHBIX HHCTpyMeHT CRISP-DM moMosxeT JTydiiie opraHu3oBaTh U
CKOOPJIMHUPOBATH PabOTYy.

x

CRISP-DM | Classes |

] |
B [ (unsaved project)
EI,_'| Streams
u_) drug
i = | Nodes
= | Generated Maodels
E-[- 7] Tables, Graphs & Reports
¢ i) Petient Records (3 fislds, 200 records)

----- i) Distrioution of Drug

] Cther

PucyHok 9. MpeacTaBneHue knaccoB

Bxiaska Kiaceer obecnieunBaeT oquH U3 cioco6oB opranuzoBath paboty B IBM SPSS Modeler no xateropusim —
II0 TUIAM CO3/aBaeMbIX OOBEKTOB. DTO MPECTABIICHNE MOJIE3HO NPH MHBEHTAPHU3ALMY JIAHHBIX, IOTOKOB U

MO/IEJICH.

MaHenb nHctpymeHToB IBM SPSS Modeler

B Bepxneit yactu okHa IBM SPSS Modeler HaxomuTes naHe b CO 3HAYKAMMU, BBITTOJTHSIOIIMMU PSIT TIOJIE3HBIX
JeiicTBuiA. Hibke onuchIBatoTCSl 3HAYKY MAHEIM HHCTPYMEHTOB U X HAa3HAYCHHUE.

Co3/1aTh HOBBIN IIOTOK | OTKprTb IIOTOK

16 PyxoBozcTBo no npuinoxenusMm IBM SPSS Modeler 18.2
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CoxpaHUTh IOTOK

Beipe3ath & nepemectuTh B 6ydep
oOMmeHa

BcraButh BBIICJICHHOC

[ToBTOPHUTHL

ITpaBka cBoiicTB moToKa

3amycTUTh TEKyIIUil HOTOK

OCTaHOBHTB HOTOK (3HAYOK aKTHUBEH,
TOJIBKO €CJIM MOTOK 3aIMYyIIEH)

VBemmuuTh (TOJIBKO Ha HAJTy3J1aX)

be3 Pa3sMETKHU B IOTOKE

CKpBITh pa3MeTKy HOTOKa (€CJIU €CTh)

OtxpbiTh HOoTOK B IBM SPSS Modeler
Advantage

e

i

| 2

BriBecTr Ha nevaTh TCKyIHI/Iﬁ IIOTOK

Konupoats B 0ydep oOmeHa

OTMEHHTD MOCJIEHEE ICHCTBHE

HckaTp y3JbI

I1penBapuTeIbHBIN TPOCMOTP CTEHEPUPOBAHHOTO

SQL

3anycTuTh BLIOPAHHYIO YaCTh MOTOKA

JloGaBuTh Hagy3eJ

VMEeHBIINTH (TOJIbKO Ha HATY3JIaX)

BcraButs xoOMMenTapuit

TTokazats CKPBITYIO Pa3METKY IIOTOKaA

PasmeTka moroka coctout u3 KOMMCHTAPHUEB K IOTOKY, CCBIJIOK HA MOACJIA U OLCHOYHBIX nmokasaTteJjeil BeTBe.

I'maBa 2. O630p mpoaykTa
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CChUJIKHM HA MOJIEJI OTIMCAHBI B PYKOBOJICTBE Y 3.161 Mogeauposanus IBM SPSS.

HacTpownka naHenu MHCTPYMEHTOB

MoOXHO U3MEHUTDH PA3JIMYHBIC ACNICKTHI NAHCJIM UHCTPYMEHTOB, TAKUC KaK:
* Jloka3pIBaTh JIU MMAHEJIb WHCTPYMECHTOB

® Z[OCTyHHbI JIM IIOACKA3KHU IPpH 3HAYKaX

* KpynHble 3HaYKU WM MEJIKHE

UTto6B! NOKa3aTh U CKPBITh NAaHEIb HHCTPYMEHTOB!
1. BribepuTte B II1aBHOM MEHIO!

Bupa > INanens unctpymentoB > I[loka3zats

UTOoOBI N3MEHATH HACTPOMKY MOACKA30K MJIM Pa3Mep 3HAUKOB:
1. BniOepute B TJIaBHOM MEHIO:

Bup > I1aneas uactpymenrtos > Hacrpours

Bri6epute IMokaspiBaTh noackaskn ujiv KpynHbie KHONKH, KaK 3TO NOTpeOyeTcs.

HacTtpoika okHa IBM SPSS Modeler

Hcnosb3ys pa3nemTesn MeXTy pa3JIMIHbIME YyacTssMu uHTepdeiica SPSS Modeler, BbI MokeTe U3MEHSATH pa3Mephl
W 3aKpbIBATh HHCTPYMEHTHI, Kak BaM OyaeT yaooHnee. Hanmpumep, eciim BbI paboTaeTe ¢ 0OJIBIITNM MOTOKOM, BbI
MOJKeTe, HAKUMasi Ha MaJICHbKHE CTPEJIKU, KOTOPBIE €CTh Ha KaXJIOM pa3e/iuTeie, 3aKphITh HaIUTPy y3JI0B,
HaHeJ b MEHE/DKEPOB U IaHeJIb IPOSKTOB. DTO YBEJIMYUT Pa3Mep X0JICTa IOTOKa, OCBOOOIUB MECTO JIJIsl pa0OTHI HaJl

OOJILIINM IIOTOKOM MJIM HECKOJIbKMMU IOTOKAMHU.

Jpyroii BapuaHT - B MeHI0 Buj BeiOpaTh ITasmTpa y3a08, Menemxepsl ui [IpoekT, 4TOOBI BKJIFOYUTH HJIH

BBIKJIFOYUTB 3TH 3JICMCHTHI.

18 PyxoBozcTBo no npuinoxenusMm IBM SPSS Modeler 18.2
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PucyHok 10. PassepHyTb X0/ICT NoTOKA

295WB § 416ME

BMmecTo TOTO, 4TOOBI 3aKPBITh NAJUTPY y3JIOB U MAHEN MEHEKEPOB U MPOEKTA, MOXXHO MTOJI30BATHCS XOJICTOM
IIOTOKA KaK CTPAHULIEH C IPOKPYTKOH, NEPEMEILASCH 10 XOJICTY NIPU NOMOIIY BEPTUKAJILHONA U TOPU3OHTAJILHOI
OJIOC MPOKPYTKU cOOKy U BHU3Y okHa SPSS Modeler.

KpOMe TOIr'0, MOXHO YIIPaBJIATh BBIBOAOM Pa3METKH, K KOTOpOfI OTHOCATCA KOMMCHTAPHUU K IIOTOKY, CChIJIKH Ha
MOACIIM U UHAUKATOPBI BETBU OLICHKU. YUToOHBI MOKA3aTh WK CKPBITh 3TH HO,E[pO6HOCTI/I, BLI6€pI/ITCZ

Bug > Pa3MeTka noToka

N3meHeHue pa3mMmepa 3Ha4dKa AJiA NOTOKa
Pa3mep 3HaYKOB MOTOKA MOXHO U3MEHSTH CJICAYIOLIMMHU CIOCOOaMHU.
* Yepe3 HACTPOHKY CBOKCTB MMOTOKA

* Uepe3 BciuibIBarolllee MEHIO B IOTOKE

¢ ITpu nomoiuu Kj1aBuaTypsbl

ITpencrasnenne Bcero NoToka MOKHO MacIITaOUPOBATh 10 psiaa pasMepoB oT 8% no 200% crangapTHOTO pa3zMepa
3HAYKa.

YTo6bl MacuTabupoBaTh BeCb NOTOK (MCMNOMb3YA CBOWCTBA NOTOKA)
1. B riaBHOM MeHIO BHIOEpHUTE

HWucrpymentsl > CBoiicTBa notoka > Onuuu > Maker.

BeiGepuTe HyXHBII pa3mep B MeHI0 PazMep 3HaUKa.

3. Haxwmure xHOnky IIpuMeHHTDb, YTOOBI yBUIETh Pe3yJIbTaT.
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4. Haxwmute kHonky OK, 4ToOBI COXpaHUTH N3MEHEHUE.

YTo6bI Macu.lTa6VIPOBaTb BeCb NOTOK (MCNOsIb3YyA MEHIO)
1. IenxHnTE MpaBOit KHOMKOI O (HOHOBOMY YIaCTKY XOJICTA HOTOKA.

2. Bruibepute nyHKT MeHI0 Pa3mep 3Hauka u BbIOepuTe HYXKHBINA pa3Mep 3HAUKa.

Yto6bl MacLuTabupoBaTh BeCb NOTOK (MCNOMNbL3YA KNaBuaTypy)

1. Haxwmure Ctrl + [-] Ha OCHOBHOI KJI1aBHATYpe, YTOOBI YMEHBIIUTH pa3Mep A0 IPEIbIIYIIEro B PsiIy JOMYCTUMBIX
pa3MepoB.

2. Haxwmure Ctrl + [+] Ha OCHOBHO} KJIaBHATYpE, YTOOBI YBEJIMYUTD pa3Mep J10 CIECAYIOLIEro B Psily AOMYCTUMBIX
pa3MepoB.

OTa BO3MOKHOCTh OCOOEHHO MOJIE3HA JJIs1 OJIy4eHus: oO1Iero o63opa cijoxHoro norokxa. Kpome toro, c ee
IIOMOILIBIO MOXXHO MUHMMU3UPOBATH YUCJIO HEOOXOAUMBIX CTPAHULL IPH NeYaTH IOTOKA.

Ucnonb3oBaHue mbilwn B IBM SPSS Modeler
OcHOBHBIE CIOCOOBI HCHoJIb30BaHus Mbl B IBM SPSS Modeler BkirouaroT ciemyroinee:

*  Omna meauok. [TpaBas nim JieBast KHOIKa MBIIIH BEIOWPAET MMyHKT B MEHIO, OTKPBIBACT BCIUTBIBAIOIIEE MEHIO 1
BEIOMpAET OOBIYHBIC JIEMEHTHI KOHTPOJISI 1 onud. [l{eTqox u yaepkaHue KHOIKH CITYyKUT JJIsI EpEeTACKUBAHUS
y3JI0B.

» /IBoiinoit mem4ok. HlenxuuTe 1BaX bl JIEBOI KHOMKOM, YTOOBI IOMECTUTD y3€J1 Ha XOJICT MOTOKA 1
OTPEIAaKTUPOBATH CYIIECTBYIOIIUN y3€eIl.

* Ileauok cpeaneii KHONMKOI. HaxxMuTe cpeiHIOIO KHOMKY M IEpeTAIUTE YKa3aTelb, YTOOBI COeINHUTE Y3JIbI Ha
xoJicte noToxa. IlleskHUTE cpeHel KHOMKON ABaXIbI, YTOOBI OTCOEIUHUTH y3eJl. Ecim y Bac HET TPeXKHONOYHOM
MBIIIIU, 3TY BO3MOXXHOCTb MOXXHO CBIMUTUPOBATh, HAXKMUMasl KJIaBuIly Alt BO Bpems IeTuKa 1 nepeTackKuBaHus
MBIIIBIO.

Ucnonb3oBaHue KnaBuL ObICTPOro Bbi3oBa

Co MHOTMMH OTlepanusMu BU3yabHOTO porpammMupoBanus B IBM SPSS Modeler cBsi3aHbI KJIaBUATYpPHBIE
cokparenus. Hampumep, MOXHO yIaJluTh y3eJ1, MIEJIKHYB 110 3TOMY Y3JIy ¥ HaxaB kiaBuily Delete Ha ki1aBuatype.
Hpyroit npuMep - MOXHO ObICTPO COXPAaHUTh MOTOK, €CJIM HAXKATh KJIABUIILY S, yAepKuBas HaxaToi kiasuiry Ctrl.
ITomo6HbIe ynpaBJISIOIIME KOMAH/IbI 3aMChIBAIOTCS Kak coueTanue kiaaBuiinu Ctrl ¢ qpyroii kjaBuIlei -- HanpuMmep,
kax Ctrl+S.

Psi xitaBuin OBICTPOTro BBI30BA HCIOJIb3YETCS P 00BIYHEIX onepanusx Windows, Hanpumep, Ctrl+X, 4ToObI
BBIpe3aTh B Oydep ooMena. IBM SPSS Modeler moaiepxuBaeT Takue KJIaBUATYpPHBIE COKpAIICHUS HAPSIAY C
MIPUBEICHHBIMHU HIKE KJIABHIIIAMH OBICTPOTO BBI30BA CIIEIHAILHO TSI IPHUKJIATHON TPOTPaMMBL.

IMpumeuanue: CTapble KJIaBUIIU OBICTPOTO BBI30BA, UCMoJib3oBaBIuecs B IBM SPSS Modeler, B psae ciayuaes
KOH(JIMKTYIOT CO CTAHIAPTHBIMU KJIABUATYPHBIMU COKpalieHussMu Windows. DTu cTapble COYCTAHUS KJIABUIII
Tenepb NOJICPKUBAIOTCS ¢ J00aBiIeHreM kiaBuiy Alt. Hanmpumep, 1151 BKIIFOYEHHSI U BHIKJIFOUEHHUST KALIa Tenephb
MOXHO ucnoiab3oBaTh Ctrl+Alt+C.

Tabmmua 1. Hoaaep)f(MBaeMb/e KnaBuLun 6bICTpOI'O Bbl30Ba

KunaBumm OyHKIMsA
Ctrl+A Bbizesmuts Bce
Ctrl+X BreipesaTb
Ctrl+N Hospglii notox
Ctrl+O OTKpPBITH IOTOK
Ctrl+P [NevaraTp
Ctrl+C CxonupoBathb

20 PyxoBozcTBo no npuinoxenusMm IBM SPSS Modeler 18.2



Tabnuua 1. Noaaep»xmBaemMble KnaBuLLM BbICTPOro Bbi3oBa (MPOAOIKEHNE)

Knasumm OyHKuus

Ctrl+V BcraButh

Ctrl+Z Otkat

Crl+Q BbiaesuTh Bee y3J1b1 BHU3 10 HAITPABJICHUIO MIOTOKA OT BBIJICJICHHOTO Y3J1a

Ctrl+W CHSITh BBIJICJICHUE CO BCEX Y3JIOB BHU3 IO HANIPABJICHUIO MOTOKA (paboTaeT coBMecTHO ¢ Ctrl+Q kak
BKJIFOYCHHUE-BBIKJIFOUCHUE)

Ctrl+E BpINOIHUTDL BBIIEJIEHHBIH y3€1

Ctrl+S CoOXpaHUTh TEKyIIUil TOTOK

Alt+xiaBumm co [lepemMecTUTh BBIIEJIEHHBIE Y3JIbl HA XOJICTE NOTOKA B HAIIPABJICHUU CTPEJIKU HA KJIaBUIIE

CTpeJIKaMHt

Shift+F10 OTKpPBITH BCILIBIBAIOIIEE MEHIO JIJIS1 BBIICJICHHOTO y3JIa

Tabnuua 2. lNoaaep)xmBaeMble KnaBuaTypHble COKpaLUeHNs BMECTO CTapbIX rOPAYMX KaBuLL

Kiauim DOyHKIus

Ctrl+Alt+D JybnupoBats y3en

Ctrl+Alt+L 3arpy3uTh y3ei

Ctrl+Alt+R IlepeumenoBatsb y3e
Ctrl+Alt+U Co3aaTh y3eJ NOJIb30BATEILCKOTO BBOIA
Ctrl+Alt+C BKJTFOYUTH-BBIKJTFOUUTH K31
Ctrl+Alt+F O4YHCTHUTH KIIIT

Ctrl+Alt+X Pa3BepHyTbh Ha1y3e1
Ctrl+Alt+Z JleTanu3upoBaTh UM CBEPHYTh
Vianuth Vianutsb y3es1 uin CoOeJUHEHNE
MNeuatb

ITpuBeneHHbIe HUXE 00BEKTHI MOXKHO HaneyaTath B IBM SPSS Modeler:

e JluarpamMmel IOTOKA

* JlmarpamMmsbl

e Tabimubl

* OrtueTsl (C y371a OTUETOB M U3 OKHA OTYETHI IO MIPOEKTY)

M CHCHapI/II/I (I/I3 JUAJIOTOBBIX OKOH CBOMCTB IIOTOKA, OTACJIBHOTO CUCHAPHA UJIA CHECHAPUA HaL[y3na)

* Mopenu (13 6pay3epa MozeJeil, BHIOpAaHHBIX BKJIAJOK AUATIOTOBOTO OKHA, IPOCMOTPA AEPEBhEB)

* AHHOTanmu (UCTOJIb3YsI TSI BBIBOAA BKJIAKY AHHOTAIIMIA)

Yr100bI HanleyaTaTh OOBLEKT:

* Jl7s mevaTn 6e3 MpeIBapruTEILHOTO MPOCMOTPa HaAXXMHTE KHONIKY [leyaTh Ha mMaHe M HHCTPYMEHTOB.

* Uro0bl HACTPOUTDL CTPAHMUILY NIEPE]] NEeYAThIO, BLIOEPUTE NApaMeTpbl CTPaHUlbI B MeHIO Daii.

* J17s mpeBapuTEIIbHOTO IPOCMOTpa nepes nevaTbio Beioepute IpeBapure/ibHbli IPOCMOTP NeYaTH B MEHIO

daiin.

* Yr00BI OTKPHITH OOBIYHOE AMATIOTOBOE TIeYaTH C ONITUSAMH BBIOOpA MPUHTEPA M HACTPOWKAMU CTHJISI BBIOEpUTE

Ileuats B MmeHIO Daii.
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ABTomaTtusauusa IBM SPSS Modeler

ITockombKy ncce1oBaHne JAHHBIX MOXET OBITh CIIOXKHBIM U IIO4acC MPOJOJIKUTENILHEIM nponieccoM, IBM SPSS
Modeler conepxuT B cebe HECKOJIbKO THIOB MOJICPKKU KOAUPOBAHMS ¥ aBTOMATH3AIHY.

» 3k CLEM (Control Language for Expression Manipulation, ympaBiisromunit SI36IK 151 TPeoOpa3OBaHAS
BBIPaXXEHMIA) - 3TO S3BIK JJIs1 aHAJM3a U 00paboTkn qaHHBIX B moTokax IBM SPSS Modeler. iccienoBaTem
JAHHBIX IIUPOKO UCHOJIB3YIOT CLEM B on€panudax IMOTOKa AJId BBINOJIHEHUA TaAKUX ITPOCTHIX 3a1a4, Kak
BBIYUCJICHUEC l'[pI/I6I)I.]'II/I IO JAHHBIM 3aTpaT U JOXOJ0B, U TAKUX CJIIOXHBIX, KaK HpeO6pa3OBaHI/IC JAHHBIX
Web-xypHasia B HaOOp IPUTOIHBIX IS UCHOJIb30BAHUS MOJIEH U 3amuceii.

* CueHapuy - MOIIIHBIA HHCTPYMEHT JJI1 aBTOMATH3AINH IIPOIIECCOB B MHTEpdeiice noib3oBartess. CrieHapun
BBITIOJIHSIOT HEKOTOPBIE THITHI IEHCTBUN, KOTOPBIE IOJIb30BATEIM MOTYT BBIIOJHATH IPH IOMOIIY MBIIIN FJIA
KJ1aBuatypbl. Kpome Toro, MOXHO 3a/1aBaTh BBIBO/I M BBITIOJIHATH ONEPAllUU HAJl CTEHEPUPOBAHHBIMY MOJCIISIMH.

22 PyxoBozcTBo no npuinoxenusMm IBM SPSS Modeler 18.2



naBa 3. BBeaeHne B MogenupoBaHue

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 11. lpocTtaa 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
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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 12. [NoTok moaennposaHna

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.
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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 13. Hrenne aaHHbIX npyu noMoLun y3na nctodHnka dain cTatucTmkm

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.
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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 14. Sananne nonei HasHa4YeHna n BXOAHbLIX None Ha y3ne 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.
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() Creditrating

&

bbjecﬁve: Standard mocel

@ Use predefined roles

©) Use custom field azsignments

Fields:

i b
Sort: |kone 2 ¢

Targets*

I& Credit rating

Predictors (Inputs)*:

& Boe

,{5 Incame level

% Mumber of credit cards
éaﬁ Education

& Car loans

£

#—\ll&‘l

@ Analysis Weight:

(o< (B run) [ canca

Pucyrok 15. Bknaaka [lNonsa yana MogennposarHne 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
yCOBepLHeHCTBOBaHHfI, 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 3. BBeeHue B MO€IMPOBaHNE

27



W Creditrating

cHAID
Chjective: Standard model

Figlels || Build Options | Model Options | Annctations

Select an ftem;

.Objedive | what do wou want to do’

Basics @ ¢ -

Stopping Rulss wWhat is your main objective?

Costs ® Build  single tree

Ensemhles Single Tree

Advanced Mode: @ Generate model @ Launch interactive sezsion
al

©) Enhance madel accuracy (boosting)
@ Enhance model stakilty (bagoing)

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

Description

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
enzembles.

[ 84 ][‘.9 Run][ Cancel] ﬂpply ;

PucyHok 16. Bxnaaka Onuun noctpoerus y3na Moaenwposanne CHAID

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

Ha BKJIaIKE OHL[I/II/I OCTPOCHUA BbI6epI/ITe l'[pamma OCTAHOBKHM CJICBA HA MAHCJIM HABUTaTOPA.
Bri6epute onmuro Mcnonb3oBaTh a6CoIOTHOE 3HAYCHHE.

3anaiite A1 mapaMmetrpa MHUHIMAJIBLHOE YHCJI0 3anmuceil B poauTe/bckoil BeTBu 3HaueHue 400.

ook W

3anaitte aia napaMmeTpa MuUHAMAIbLHOE YHCJIO 3anuceil B Jo4epHeil BeTBu 3HaueHue 200.
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O Creditrating

e

'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 17. 3apaHne KputepuneB OCTaHOBKU AJ1A NOCTPOEeHNA JepeBa peLueHm/?

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).
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" | 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 18. lMNanutpa moaenen

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

PucyHox 19. Cnenok moaenn CHAID, Habop npasui

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.
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i g 2 1.

Predictor Importance

Target: Credit rating

credt cards

Humber of_| i
T

r
Least Important |

Yiews: |Predictar Impotance =

PucyHok 20. [Quarpamma BayKHOCTH 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'naBa 3. BBeeHue B MO€IMPOBaHNE 31



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 21. Bknaaka lNporpamma npocMoTpa B CrenKke MoAem, Bbi60p YMEHbLLIEHHOH AeTannsaLmm

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.

32 PyxoBozcTBo no npuinoxenusMm IBM SPSS Modeler 18.2



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 22. 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 23. lpeactaBnexHne 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.
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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 24. 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.
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>

|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 25. 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.
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-ﬁv Table
Credit rating \ _\O\

A

S

Analysis

PucyHok 26. 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 27. PeaynbTatbl aHann3sa, cpaBHUBaroLme HabmogaeMble 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
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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 28. 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.
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M I[aHHbIC, KOTOPBIC UCIIOJIB30BAJIMCH IJId o6yquH;{ MM OCHKU MOACJIN, MOXXHO Ha3BaTh aHAJJUTHYCCKUMH HUJIN
XPOHOJIOTUYCCKUMU JAHHBIMU,; TAHHBIC CKOPUHI'A MOXXHO HAa3BaATh TAKXEC ONIEpallMOHHBIMMU.
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[naBa 4. ABTOMaTU4YeCcKoe moaenuposaHue ana ¢naroeoro
nonA HasHa4yeHuA

MoaenupoBaHue oTBeTa nokynatena (aBTomaTu4eCcKum
Knaccudukarop)

V3en ABTokimaccudukanys HO3BOJIIET aBTOMATHYECKA CO3/1aBATh U CPABHUBATH HECKOJIBKO Pa3JIMYHBIX MOJIeIel ¢
(bmaroBsIMu (HapuMep, BEPOSITHO JIM, UTO JAHHBIN KJIMEHT PEIINT B3ATh KPEIUT WM OTKJIMKHETCS Ha KOHKPETHOE
MIpeIJIOKEHNE) MM HOMUHAILHBIMY (M3 HaOopa) Ha3HaUYeHUsIMH. B JTaHHOM mpuMepe Hac OyIeT HHTepecoBaTh
(baroBslit pe3ysIbTaT (Ia WM HET). B OTHOCHTEIbHO TPOCTOM NOTOKE y3€JI TeHEPUPYET U OIICHUBACT PSif
MoOJiesIeii-KaHAUIATOB, BEIONpAET Te, KOTOPBIH pabOoTArOT JIydille,  KOMOMHUPYET UX B €AMHYIO OOBEINHEHHYIO
MOAECJIb. Taxoit IOoAXO0d COUYECTACT MPOCTOTY aBTOMATHU3AIlU C BBII'OJJaMU UCIIOJIb30BAHUA HECKOJIbKUX MOﬂCJ’Ieﬁ JJIs1
IIOJTy4eHHUsI O0Jiee TOUYHBIX IPe/ICKa3aHuil IO CPABHEHUIO C MOJIyYaeMBbIMHU OT JIFOOOH OTHOW MOEJIH.

B atom OpUMEPE UCIOJIB3YETCA BBIMBIIIJICHHASA KOMIIAHHA, KOTOpAas XO04Y€T JOCTHUYb OoJtee BBII'OOHBIX PE3YJIbTATOB,
HOH6I/IpaH IMPaBUJIBHBIC ITPEAJIOKCHUA OJIA KaXXI0T0 U3 HOKyHaTeHCﬁ.

DTOT NOAXO0X MOAYEPKUBAET BBITOIbI aBTOMAaTH3aIMU. [10/100HBINH IpIMeEp ¢ HEMPEPBIBHBIM (B AMANA30HE YHCEI)
Ha3HAY€HUEM CMOTPUTE B pa3zesie |3Haqu1/1$[ CBOICTB (aBTOHyMepaHI/IH)l.

—I-?E —h'?*—hi%*

prm_customer_traind ... Type Selact Sresponze
#

response Analysis
PucyHok 29. lNoTok npumepa aBToknaccnpukaumm

DTOT mpuMep UCIOJIb3YeT NOTOK pm_binaryclassifier.str, ycTaHOBJIEHHBIH B noAnanke Demo nanku streams.
Ucnosmw3yercst ¢aill qaHHBIX pm_customer_trainl.sav. JI0NOJHATEIbHYIO HHPOPMALIMIO CMOTPHUTE B paseie
[Xpouosornyeckue ganube’]

XpOHonoquecuue AdHHbIe

B (baﬁne pm_customer_train].sav €CTh XPOHOJIOTUYCCKUE JaHHBIC, OTCIICKUBAIOIITNEC NPEIAJIOKEHNA, CACTIAHHBIC TJIA
KOHKPETHBIX HOKyHaTeJ’IefI B IIPOIIJIBIX KaMITAHUAX, HA YTO YKAa3bIBACT 3HAUYCHUC B IIOJIC KAMIIAHUA. Haub6obiee
YUCJIO 3aMuCel MOANAIAET MO KAMIAHUIO HpeMua/thaﬂ yuerHasA 3alucs.

3HaueHus noJIst campaign GpaxTHIECKH KOAUPYIOTCS IEJIbIMU YACIAMHU B JaHHBIX (HanpuMmep, 2 = [Ipemuaivras

yuetrHasA 3aHLle). [To3zxe BbI ONpeACIUTEC MCTKHU JJIsd 9TUX 3Ha‘I€HHﬁ, KOTOPbIE MOXHO 6yz[eT HUCIIOJIL30BaTh IJId
IOJIy4YCHUA 0oJiee OCMBICIIEHHOI'O BbIBO/JIA.
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[E Table (31 fields, 21,927 records)
\ad Fle S Ect ¥ Generate
customer_id |campaign |resp0nse |resp0nse_date |purchase |purchase_date |pr0dud_id |ROWid |
1 7 2 ] FrullF a Fruls Frullg 1 -~
2 13 2 ] Frullf 0 Fruld Frull§ 2
= 15 2 0 FnullF a Fruls Fnull§ 3
4 16 2 1 2006-07-05 00:00:00 0 Frulls 183 7E1
5 23 2 ] Frulls 0 Frul® Frull§ 4
5] 24 2 ] Frullf 0 Fruld Frull§ 5
i 30 2 ] Frulls 0 Frul® Frull§ 5
5 30 3 ] Frullg a Fruls Frullg 7
g 33 2 ] Frulls 0 Frul® Frull§ g
10 42 3 ] Frullg a Fruls Frullg 9
11 42 2 0 Fral 0 Frulls FrallF 10
2 52 2 ] Frullg a Fruls Frullg 11
ksl =7 2 0 Fral 0 Frulls FrallF 12
14 B3 2 1 2006-07-14 00:00:00 0 Frull 183 1501
15 74 2 0 FralF 0 Frulls Fral§ 13
16 74 3 0 FrallE 0 Frulls Fnull§ 14
il T3 2 0 Fralg 0 Frul FrlF 15
18 a2 2 0 FrallE 0 Frulls Fnull§ 16
At 549 3 ] Frullg a Fruls Frullg 17
20 29 2 0 FrallE 0 Frull Frll§ 18 |
[ —— I

PucyHok 30. [JaHHble 0 npeasbiayLLmx crieunpeaioXeHnsax

DTOT (haity coAepKUT TakXkKe MoJIe response, ykazblBarolee, ObLI0 1 npemyioxkenne npunsato (0 = uwer, 1 = ga). 310
OyJeT moJieM Ha3HAYEHHs], TO €CTh 3HAUYCHUEM, KOTOPOE MBI XOTHM IPEJICKa3aTh. BKITIOYEHBI TaKke MHOTO TOJICH,
coiepaux geMorpadhuueckyro 1 (UHAHCOBYIO HHPOPMAIIMIO O KaXXI0OM KJIMEeHTe. X MOXKHO UCIOJIb30BaTh,
4TOOBI MOCTPOUTH WITH ""00YUUTH" MOJIEb, IPEICKA3BIBAIOIIYIO IOKA3ATEJIM OTKIIUKA IS OT/ICJIbHBIX JIFOCH HITH
CPYII HA OCHOBE TAKMX XapaKTEPUCTHK, KaK JIOXO/I, BO3PACT MJIM YUCIIO TPAH3AKIIMIA B MECSIIL.

NocTpoeHMe NOTOKa

1. JlobaBbTe y3en ucTouHUKOB (haiiyioB Statistics, ykaszas ¢aiin pm_customer_trainl.sav, pacnoJIOXEHHBIH B MAIKe
Demos Baiero katanora ycranosku IBM SPSS Modeler. (Moxno 3amats $CLEQ_DEMOS/ B myTu daiina kax
OBICTDBI BEI30B CCHUIKM Ha 3Ty nmanky. O0paTtuTe BHUMAaHNE HA TO, YTO HY>KHO HCIOJIb30BaTh OOBIYHYO, a HE
00paTHYIO IPOOHYIO YePTY, KaK MOKA3aHO B IIPUMEPE. )
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0 pm_customer_traind.sav

b 5 IRE Refresh

4 FCLEC _DEMCShm_customer_traind sav

‘ Diata

% (7

f T | e

Fiter | Types  Annotations

ettt i e e i il i e, ——y—— e,y
Import file:  [FCLEC_DEMOSiom_customer_traint sav

vatishle names: @) Read names and labelz  ©) Read labels as names

Walues: @ Read data and labels ©) Read labels a3 data

E Use field format information to determine storage

PucyHok 31. YreHune B AaHHbIX

2. Ho6GasbTe y3esa Tum u BeIOEpHUTE 0TK.4uK KaK 1esieBoe moJjie (Posib = Haznavenne). 3amaiite 111 n3MEpeHHS
3TOTO 110JIsI 3HaueHue Paar.

|t
h',. " Read ‘alues Clear Yalues Clear Al Yalues
Field Measurement Yalues Miz=ing Check Role
{} customer_id ﬁ Coartinuous [7,116993] Mare @ Mane o
{} campaign ‘f} Momiral 1234 Mone b It
{:} response 8 Flag 110 Mane @ Target |
E response_... ‘f Continuous [2006-04., .. Mone & Mone
{} purchasze ﬁ Continuous [01] Mone © Mone
E purchase_... ‘f Continuous [2006-04., .. Mone & Mone
Cproduct_id | Continuous [183421] Mone & Mone
3 Rowid & Continuous [1,19599] Mone & none L
P AP orticnons r0 oE1 hlana b |

@ view current fislds Wiewy unused fisld settings

PucyHok 32. 3apgaHune ypoBHA 3MEPEHUA v pom

3. s cienyromux noseii 3agaitte posib Het: customer_id, campaign, response_date, purchase, purchase_date,
product_id, Rowid n X_random (ID 3axa3umka, KaMIaHUs, 1aTa OTKJIMKA, 3aKyIKa, JaTa 3aKynky, ID ToBapa,
ID crpoxu u X_random). [Tpu mocTpoeHUN MOJIEIIN 3TH OIS OYyT UTHOPUPOBATHCS.

4. Haxwmure KHOIIKY HpO‘lHTaTL 3HAYCHHUHA B y3JIC TI/IH, YTOOBI rapaHTUPOBATb HHUIUHUPOBAHHUEC BCEX 3HAYCHUH.

Kak 6b110 TOKa3aHO paHee, HAIIM JaHHbIE HCTOYHIKA BKJIFOYAIOT B ce0s1 MHDOPMAIIUIO O Pa3HBIX KAMITAHUSX,
KaXk7asd U3 KOTOPBIX OblJIa HalleJleHa Ha CBOM THIl YY€THOM 3aNUCH KJIMeHTA. B JaHHBIX 3TH KaMIaHUU
KOJUPYIOTCA IEJIBIMU YHCJIAMH, TIO9TOMY JJISl IPOCTOTHI 3aIOMUHAHUS, KaKOI TUI yUeTHOI 3amucu Kakoe
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EJI0€ YUCIIO MPEACTABIIACT, ONPEACIIUM METKHU IJI KAXXI0T'O TUIIA yquHoﬁ 3aIrmcu.

Type

(2[5 (]

e
=3
s
T | P—
YPES | Format | Annotations

’._ Read Yalues Clear Walues Clear Al Yalues

Field feasurement ‘alues Miz=sing Check Riale
{} cLstomer_id ﬁ Cortinuous [T 116993] Mone @ Mone -
{} campaign ‘fj Momiral =Curr... & Mone N It
rESPOnIe 8 Flag =Reads= Mone @ Target
E_Ej response_... ‘f Continuous =Read += Mane & Mone
{} purchase ﬁ Continuous =Pazs= Mone & None
E_Ej purchasze_... ‘f Continuous Currerts Mone @ None
{} product_id ﬁ Continuous Specify Mone S Mone
{} Fiovic ‘f Continuous ; £ Mone @ None —
e . AP oartinnone M0 st hlane b il

@ view current fislds wiewy unused field settings

PucyHok 33. Bbi6op 3ahaBaeMbix B 11051€ 3HAYEHNH

5. B crpoke 1iig nosist campaign 1IEJKHUATE IO 3aMUCH B CTOJIONE 3HAYeHus .

6. B BrImajgaroiieM CIucke BbIOEPUTE OMIUIO 3a4aTh.

campaign Values
Messuremert Storage: 3 rteger

Walues: Read from data Pass
@ Specify values and lakels

Values |Labels |
h |Standard account

2 Premium account

3 Gold accaurt

4 Platinum accourt

|:| Extend values from data

Check values:  |None 7

D Define blanks

Mizzing valles |

W ' ite space

Description; |

PucyHok 34. OnpeneneHne METOK A9 3Ha4eHui nones

7. B cronbue MeTkn BBeIUTE METKH, KaK 3TO MMOKA3aHO I KaXAOTO U3 YeTHIPEeX 3HAUCHUH II0JIs campaign.

42 Pyxosoxcrso no npusoxennsm IBM SPSS Modeler 18.2



8. Ilenxuute mo OK.

Tenepb B OKHaX BBIBOJd BMECTO LEJIBIX YHUCCII MOXHO ITOKAa3bIBATh MCTKH.

Table (31 fields, 21,927 records) #3

=%

\ad File

| = Edit &) Generate

| Table || annotations

customer_id | campaign

response |response_date

purchase | purchase_date |pr0dud_id |I

Lu Rt B Ea R I B P I ) e

e

7 Premium account O Frullf u] Frulls Frulf

13 Premium sccount |0 Frull§ ] Frulls Frullg 3
15 Premium account 0 Frullf u] Fruls Frulf

16 Premium scoount |1 2006-07-05 00:00:00 0 Frlls 183 E
23 Premium account 0 Frull§ ] Frully Frll§ 4
24 Premium account |0 Fral§ 0 FrulF Fral§ 3
30 Premium sccount |0 Frull§ ] Frulls Frllg :
30 Gold account ] Fral§ 0 FrulF Fral§ [
33 Premium sccount |0 Frull§ ] Frulls Frllg

42 Gold accourt 0 Frullf u] Fruls Frulf

42 Premium sccount |0 Frull§ ] Frulls Frllg

52 Premium account 0 Frullf u] Fruls Frulf

a7 Premium sccount |0 Frull§ ] Frlls Frullg

B3 Premium accourt 1 2006-07-14 00:00:00 0 Fruls 183

74 Premium sccount |0 Frull§ ] Frlls Frullg

74 Gald account 0 Frull§ ] Frully Frll§

73 Premium sccount |0 Frull§ ] Frlls Frullg

a2 Premium sccount |0 Frull§ ] Frulls Frllg

g9 Gold account 0 Fralg 0 Frung Frllg

29 Premium sccount |0 Frull§ ] Frulls Frullg
[ETF—

PucyHok 35. BbiBoA METOK 3HaYeHuit rnosnen

9. Tlpucoenunute y3ena Tabmmua k y3iay Tum.

10. Ortxpoiite y3en Tabyiuna u MEJIKHATE IO BHINOJIHATS.

11. B okxHe BbIBOJIa HAXXMUTE KHOIKY NaHeJ M HHCTpYMeHTOB Iloka3aTh noJie H MeTKH 3Ha4eHHil, YTOObI BEIBECTH

MCTKHU.

12. Haxwmmurte kHonky OK, 4TOGBI 3aKpBITH OKHO BBIBOAA.

XOTs 3TH TaHHBIC BKJIFOYAIOT B ce0s1 MHYOPMALIUIO O YeThIPEX pa3HBIX KAMIIAHUSX, BBl OYyeTe BCAKUIT pa3
(hOKyCHPOBATELCS HA OJTHOW KaMIaHuu. Tax kak HauOOJIbIIee YUCIIO 3aMiceil OTHOCUTCS K KAMITAHUU JIIS YYSTHBIX
3anmceif [IpemMuy™m (B JTaHHBIX 3aKOAUPOBAHBI Kak campaign=2), MOXHO HCIIOJIb30BaTh y3€JI BLIOOpa A

BKJIFOYEHHMS B IOTOK TOJILKO TAKMX 3aIHCEM.

I'maBa 4. ABTOMaTH4ecKoe MOIEJIMPOBAHUEC JI q)HaFOBOFO II0JIA Ha3HAYCHUA
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campaign = 2

Condition:

PucyHok 36. Bei6op 3anuceit ana 04HONM KaMmnaHum

Co3pnaHue n cpaBHeHue moaeneun

1. Tlpucoenmuute y3es aBTokIaccudukanyuu u Bbioepute OOLIYI0 TOYHOCTb KaK UCIOJIb3YEMBbIil 7151 pAH)XXUPOBAHUS
MOJIeJIel TToKa3aTelb.

2. 3apatite nyis Uncaa uenosb3yeMbIX MoJieieli 3HaueHne 3. DTO 03HAYAET, YTO MPH BBHITOJHEHUH y3J1a OYIeT
MMOCTPOCHO TPU JIyYIIUX MOICIIN.
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n response

Model name: @ auto © Custom

@ Use partitioned data

@ Euildd model for each split

Faank maodels by: Overall accuracy X

Rank models using: Training parttion @ Test partition

Mumber of models to use:

@ Calculate predictor importance

Profit Criteria (valid anly for flag targets)

Costs: ®) Fixed Variahle ‘ ~i
Revenus: (@) Fixed Watiable | "E
Wieight: @) Fixed ‘ariable ‘ -8

Litt Criteria (walid only for flag targets)
Percentile to use for litt calculation: -

]

Ok t Run | | Cancel

PucyHok 37. Bknaaka Moaenu ysna asToknaccuukaumm

Ha Bxitagke DkcnepT MOXHO BBIOpAaTh OT OAHOTO 10 11 pa3HBbIX arOpuTMOB MOJIEIH.

Tax kak Ha BKJajke Moess 1t Yncsia HenoJib3yeMbIX MoJIedIeii 3aaH0 3HAUYCHHUE 3, 9TOT y3e MOXKET
BBIYHCJIUTD TOYHOCTDb OCTAJIBHBIX ACBATH AJITOPUTMOB U MOCTPOUTH OAMH CJICTIOK MOACIIN, COL[Cp)KaH_lI/Iﬁ Tpu

Han0oJIee TOUYHBLIX MOIEIIH.

I'maBa 4. ABTOMaTH4ecKoe MOIEJIMPOBAHUEC JI q)HaFOBOFO II0JIA Ha3HAYCHU A

OTtmMmeHnuTe Bb1OOp TUNoB MoAeseit Juckpuvunant u SVM. (1715 3Tux Moneneit Tpedyercs OoJibiliee Bpems Ha
00yYeHue ¢ ITUMU JIaHHBIMH, TO3TOMY OTMEHA UX BHIOOPA YCKOPUT BhITIOJIHEHUE puMepa. Eciu Bpems
BBIMIOJIHEHUS HE BAXKHO, KOHEYHO, 3TH MOJEJIM MOXXHO OCTABUThH BLIOPAHHBIMU. )
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response
/’%‘\
Estimated number of models to be executed: 9
ek Mot Ever Dscars | Setirgs | At
adels used:
Lze? |Model type |Model parameter s |No of madels
.
7] l:?[‘a s Default 1
[ L/ Logistic r... Defaut 1
[« .. Detault 1
[« ... Defautt 1
[
[« Detault 1
[
i cﬁﬁ CER Tres Defaul 1
& A% QuestTr... Defaut 1
QUEST
7] A cHAD Tree Defaut 1
CHAID -
|:| Restrict maximum time spent building & single mode! to 15 : minutes
[Stoppinq rules... ] [Misclassificaiion costs..._]

PucyHok 38. Y3en asroknaccupuraumn: Bknaaka Okenept

4. Ha Bxianxe ITapameTpsl BeIOepuTe J19 MeToAa aHcaMOJ1s1 I'oJiocoBaHne o B3BelIEHHHIMH I0BEPHTEbHBIMH
BEPOSITHOCTSIMH. DTHM OIPEEIIACTCS, KaK IS KaXJOW 3aIicH OyIeT MPOU3BOIUTHCS OJTHA arperupoBaHHAs
OIICHKA.

ITpu npocToM rojIocCOBaHUM, €CJIM JIBE U3 TPeX MOJAeJIel NpeaCcCKa3bIBAIOT Jd, 4a Nobex1aeT co cueTom 2 k 1. B
cJIydae roJIOCOBaHUS CO B3BELIEHHBIMU OBEPUTEJIbHBIMUI BEPOSITHOCTSIMU '0JIOCA B3BEIIMBAIOTCS HA OCHOBE
3HAYEHUs JOBEPUTEILHOM BEpOSITHOCTH JIISI KaXKI0T0 Ipeacka3anns. TakuM o6pa3oM, eciii ogHa MOJIEIThb
MpeICcKa3bIBacT HeT C OOJIbINEH TOBEpUTEILHON BEPOSTHOCTHIO, YeM JIBA MPEACKa3aHUs Jd BMECTE, TOOCIUT HeT.
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E response

Estimated number of models to be executed: 9

T

f | |

| Discard I‘ Settings |! Annotations |
St el e e e

[ It
ol Expe

rEnzemble Settings

rFlag Target

Enzemble method: |Confidence-weigr‘rted woting =

If woting iz tied, zelect value using:

@ Rancom selection © Highest confidence
Ravw propensity

PucyHok 39. Y3en aBroknaccuguxkaumn: Bxnaaka lNapametpel

5. Haxwmure xHONKY BbINOJHATE.

LIepe3 HECKOJIbKO MUHYT CreHepI/IpOBaHHbeI CJICTIOK 6y,H€T IIOCTPOCH U Pa3MCUICH Ha XOJICTC U HAa AJIUTPE MO,Z[GJ'II/I
B IIPpaBOM BCPXHEM YTIJIy OKHA. DTOT CJENOK MOOCJIM MOXHO IMPOCMOTPETh, COXPAHUTDH UJIM BHCAPUTH KAKUM-TO CIIC

crocodom.

OTKpOITE CIIETTOK MOAEIIH; 37eCh IEPEUUCIICHBI MOAPOOHOCTH O KaXIOH U3 MOJiesell, CO3JaHHBIX BO BpeMs

BbINOJIHEeHUS. (B peasibHOI cuTyanuy, korjaa 11 60Jb11oro Habopa JaHHBIX CO3AAI0TCSl COTHU MOJIENeH, 3TO MOXET

3aHATH MHOTO 4acoB.) Cmotpurte [puc. 29 Ha cTp. 39|

Ecmm BBI XOTHTE HCCJICJOBATH KaKYFO-TO U3 Moee OoJee HO,E[pO6HO, MOXHO ABaXJbI HICJIKHYTD I10 3HAYKY

CJICIKa MOICJId B CTOJ'I6L[€ MOIICJIB JJI paCIIUPEHUHN ACTAIM3aUU U IIPOCMOTpPA PE3YJIbTATOB OTJIeJIbHOM MOIOCIIN;

371eCh MOXXHO CTEHEPHPOBATH Y3JIbI MOJICIIPOBAHNS, CJISTIKA MOJIeJIel MITN TuarpaMMBbl OIleHKH. B cTonbrme
JunarpaMma MOXHO ABaXIbI MIEJIKHYTh TI0 MEHAI300PaXeHHIO, YTOOBI CTeHEPUPOBATH TOJTHOPA3MEPHYTO

IuarpamMmy.

I'maBa 4. ABTOMaTH4ecKoe MOIEJIMPOBAHUEC JI (bHaFOBOFO II0JIA Ha3HAYCHU A
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ﬂ response

|:‘ File f) Generate dgiew

Soe

Model || Graph | Summary | Seffings | Annotetions

Sort by Overall accuracy 'J © Azcending @ Descending [@] [ 2 Delete Unused Models ] Wiew:  |Training =et = '

Builed Time fla e Profit COrwerall Mo, Fields Area Under
7 i =
s} Ctenh EBTEEE] (mins] Profit DoCcurs in (%) el SIEl Accuracy Used Curve

[ :’E?fﬁf C51 =1 4 90E EET g 2203 92 861 10 (I
= ¥

¥ P)C_EIJ’ CaR Tree1 3 4 602 692 3 2778 92365 B8 0.924
=

[+ )i&}" CHAID Tree 1 3 4,145 665 g 2851 91 706 4 nazy
=

PucyHok 40. PesynbTarsl aBToknaccuguxkaymm

ITo yMOIYaHHIO MOJICJTH COPTUPYIOTCS] HA OCHOBAHUH OOIIel TOYHOCTH, TAK KaK 3TO OBLI MOKA3aTelIb, BLIOpAHHBIH
Ha BKJIaJike Mojiessb y3ia aprokiaccupukarmu. Mozaens C51 pamkupyeTcs 10 3TOMY [MOKa3aTeNro Kak JIydias, HO
moaem Hepeo C&R u CHAID nmaroT mpuMepHO TaKyIo XK€ TOYHOCTb.

CopTUpOBKY B IPYTOM CTOJI0IIE€ MOKHO BBINOJIHUTD, IIEJIKHYB MO €0 3ar0JIOBKY WJIM BHIOpAB HYKHBII TOKA3aTelb B
B BbINaiaroieM cnricke CopTHpoOBaTh MO HA MAHEJIM UHCTPYMEHTOB.

Ha ocHOBe 3TuX pe3yJIbTaTOB BbI PEIIacTe UCIOJIb30BATh BCE TP U3 3THX CAMBIX TOYHBIX MoJiesieil. O0be uHsS B
coveTaHue MPeICKa3aHns U3 HECKOJIbKUX MOJIEJICH, MOXXHO N30eXaTh OTpaHUIECHUN B OTACIBHBIX MOJCISAX, YTO
MpUBEACT K 00JIee BLICOKOM OOIIeH TOYHOCTH.

B cTon6ue Ucnoab3oBath? BeiOepuTe Moaem C51, Iepero C&R u CHAID.

[Tpucoenuaute y3en Aramms (maguTpa BeiBom) nmocie cienka mozenu. llenkHuTe mpaBoit KHONKOI 1o y3i1y AHaIm3
u BeIOepuTe 3anyck, YTOObI BBITOJIHUTH HOTOK.

ArperupoBaHHas OICHKA, CTEHEPUPOBaHHAS OO BEIMHEHHOW MOJIEIIbIO, IIOKa3aHa B noJie $XF-response. I1pu
M3MEPEHUSIX Ha TAHHBIX OOyUYeHUS MpeICKa3aHHbIC 3HAUCHNS COBIAIAIOT C ICHCTBUTEIILHBIM OTBETOM (KaK OH
3amUCcaH B MCXOJTHOM IIOJIE 0T6eT) C O0IIel TOYHOCThIO 92,82%.

TSI 9TO 3HAYEHHE HE TOYH BIAJAET C HAMJIYYIIUM U3 TPEX OTAEJIbHBIX Monaeei (92,86% ms , 9T
XOTs 9TO 3HAaYEHNE HE TOYHO COBIAJAET C Ha 3 TpeX OT/IE oneneii (92,86% C51), ato

pa3Jmymne OYeHb MaJjlo, YTOOBI OBITH 3HAYNMBIM. BooOIIIe TOBOPSI, 0OBIYHO OOBEANHEHHAS MOIEIb CKOPEe BCETO
OyzeT xopoIo paboTaTh Npu IPUMEHEHNU K HAOOpaM JaHHBIX, OTJIMYHBIM OT JAHHBIX OOYUEHHUSI.
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@ Analysis of [response]

lad File = Eot

—— e
| anatysis | annctations
| & colspss i | | T Bxpand an

E-Resultz for output field response
EI--Cqmparing FXF-response with response

Correct 12,534 9282%
| YWIrong a70 TAS%
Total 13,504

PucyHok 41. AHanu3s Tpex 00beANHEeHHbIX Mogesnei

UTor

I/ITaK, BbI UCIIOJIB30BaJIA Y3€J1 ABTOKJ’IaCCI/I(bI/IKaTOp, YTOOBI CPAaBHUTD P pa3JIMIHBIX MO,E[CJ'ICfI, HCIOJIB30BAJIA TPU
CaMBIC TOYHBIC U I[O6aBI/IJ'II/I X B IIOTOK B CJICIOK MOACIN aHcambOJieit ABTOKHaCCI/I(I)I/IKaTOpa.

* C y4eToM 00IIIelt TOYHOCTH 1T O0YYAFOIIMX JAHHBIX JIy4Ille Bcero ceds mokazamu monaeiu C51, Iepero C&R n
CHAID.

* Kom0uHMpoBaHHAag MO/IesIb paboTala HOYTH TaKXKe XOPOIIOo, KaK JIy4Illde U3 OTAeIbHBIX MO/JIesel U, BO3MOXHO,
MIPEB30IIeT X NPH UCNOJIBb30BAHUU AJIs APYTUX HAOOPOB JaHHBIX. Eciy Balla 11eJ1b - 3T0 BO3MOXKHO 060JIbIast
aBTOMATH3alMS IPOLECcca, ITOT HOAXO0/ IO3BOJISET MOIYUUTh YCTOMYMBYIO MOIEJIb IPH MHOTUX
00CTOSITENILCTBAX, HE YIIIyOJIsisICh B OCOOEHHOCTH KaX/10i KOHKPETHO!N MO/JIeJIN.

I'maBa 4. ABTOMaTH4ecKoe MOIEJIMPOBAHUEC JI (1)J1ar0130r0 II0JIA Ha3HAYCHU A 49
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fnaBa 5. ABTOMaTu4yecKoe moaenupoBsaHue anq
KONIMYEeCTBEHHOrO LiesieBoro nonqd

CtoumocTb umyLLecTBa (aBTOHYyMepauusa)

V3en ABTOHyMepaHI/Iﬂ TIO3BOJISAACT AaBTOMATHUYECKU CO3/JaBATh U CPABHUBATH PA3JIMYHBIC MOJCJIN IJIS1 HEITPECPBIBHBIX
(B YUCJIOBOM JII/IaHEBOHe) BBIXOJHBIX JAHHBIX, HAIPUMED, IPEACKA3bIBATh o6naraeMy}o HaJIOTOM CTOUMOCTH
UMyHIeCTBaA. HpI/I IIOMOIIX OOHOTO y3JIa BbI MOXKETE OLICHUTDb U CPDABHUTDH Ha6op MoJeJIei-KaHAUAATOB U
CICHEpUPOBATH NOAMHOXECTBO MoJeJIen 11 6y,£[yLLl€FO agam3a. OTOT y3ei pa60TaeT TaK XK€, KaK y3€JI
ABTOKJIaCCI/I(bI/IKaHI/IH, HO C YUCJIOBBIMHU, 4 HC HOMHWHAJIbHBIMU IIOJIAMU HA3HAYCHU .

DTOT y3eJ1 0O0BEAUHSET JIyUIlne U3 MOoIeJIeH-KaHANIaTOB B OJIMH CJIEHIOK arperupoBaHHOli (cOOpaHHO B aHCAMOJIB)
Mojesu. Takoi Hoaxo ] KOMOUHUPYET IPOCTOTY aBTOMATU3AIUH C IPEUMYITIECTBAMU 00 bEIUHEHUSI HECKOJIbKHUX
MOJIeJIel, YTO YaCTO IPUBOJAUT K O0JIee TOUHBIM OlLIEHKAM, YeM MoJIy4aeTcs U3 000N 0JHONM MOAeIH.

[Tpenmet ganHOTO MpHMeEpPa - paboTa BLIMBILIJIEHHOTO MYHUIMIIAJIATETA, OTBETCTBEHHOTO 32 KOPPEKTUPOBKY U
OIICHKY HAJIOTOB Ha HEABIKAMOE UMYIIECTBO. UTOOBI CIIeIaTh 3TO C OOJIBbIIeH TOYHOCTBEO, OHU CTPOSIT MO/IEIb,
IIpeICKa3bIBAFOIIYIO 3HAUCHHSI CTOMMOCTH UMYIIIECTBA HA OCHOBAHWY THUIIA 3JaHUIA, paifoHA TOpOaa, pa3Mepa
JIPYTHX U3BECTHBIX (PAKTOPOB.

® —& —@

property_values_trai.. Type 'o'taxable_\ralue

taxahle_value Analysis
PucyHok 42. [Notok npumepa aBToHymepaumm

B aToMm npumepe ucnosib3yercst NOTOK property_values_numericpredictor.str, ycTAaHOBJICHHBIN B IOMIAIKE Streams
nankn Demos. Vcnosb3yercst haiin naHHbIX property_values_train.sav. JJonogHNTENbHYI0 HHOOPMAIIMIO CMOTPHUTE
B paszesne [‘[Tanka demos” Ha cTp. 4}

IlaHHble 06yueHun

daiis1 JAaHHBIX COJIEPXKUT MOJIe taxable_value, mpencrasJstoniee coOOl MoJjie HA3HAYEHHsI, TO €CTh 3HAYCHUE, KOTOPOE
BBl XOTHUTE Ipe/icka3aTh. OcTabHbIE MOJISI COASPKAT TaKyro HHPOPMAIIUIO KaK paifioH ropoia, THUIl 3AaHUS 1
BHYTpPEHHUI 00BEM U MOTYT UCNOJIb30BATHCS KaK IPETUKTOPBHI.

Nms noas Mertka

property_id ID Bnagenus

neighborhood Paiion ropona

building_type Tun 3nanus

year_built INon mocTpoiiku

volume_interior BuyTpenunit 06sem

volume_other OO0BeM rapaxa 1 JOMOJHUTEIbHBIX TOCTPOEK

51



Hms mojs Metka

lot_size Pa3smep jota

taxable_value Hanoroo6saraemas HeHHOCTb

Dail JaHHBIX CKOPHUHTA property_values_score.sav Takxe comepxutcs B manke Demos. OH cOIEepXuT Te e Mo,
Kpome 1oJist taxable_value. Tlocie oGyueHus Moeseit ¢ MOMOIIBI0 HAOOpa TaHHBIX, B KOTOPOM HajoroobJsaraemast
HEHHOCTh M3BECTHA, MOXXHO BBIMOJHUTH CKOPUHT 3aMUCEH, JI1 KOTOPBLIX 9TO 3HAYSHHE ellle HEU3BECTHO.

NMocTpoeHue NOTOKa

1. JdobGaBbTe y3en HCTOYHHUKOB (aiitoB Statistics, yka3zpIBaromii Ha Qaitn property_values_train.sav B manke Demos
Balero karajora ycranosku IBM SPSS Modeler. (Moxno 3amats $CLEQ_DEMOS/ B myTn daiina kak GbICTpBIi
BBI3OB CCBIJIKU Ha 3Ty manky. O0paTuTe BHIMaHKE HAa TO, YTO HYKHO MCIIOJIb30BATh OOBIYHYIO, 4 HE OOPATHYIO

POOHYIO YepTy, KaK MOKa3aHO B MPUMeEDE. )

() property_values_train.sav
f l: :Pr_eyigy}:éj [ @ Refresh ]

FCLEO_DEMOSHroperty_walues_train.say

Types | Annotations
Impoart file:; |$CLEO_DEMOSJ‘pererty_values_train.sav |

varisble names: @ Read names and labelz  © Read labels as names

Data || Fifter

valles: (@) Read data and labels Read labels as data

|_:ﬂ Use field format information to determine storage

o

PucyHok 43. Yrenne B AaHHbIX

2. Job6asbwTe y3en Tun u BeiOepute faxable_value (HamoroobiaraeMasi IIEHHOCTD) Kak IiesieBoe noJie (Posb =
Hasuauenne). J[J1s1 poJii BceX OCTAJIbHBIX MOJIEH TOJDKHO ObITh 3a1aHO 3Ha4YeHue BxoaHoe, yka3bpiBarolee Ha WX

HCIOJIb30BAHHUC B KAUY€CTBE NPECAUKTOPOB.
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~ Field — -_ Meszurement | alues Mizging | Check Fale
{}propenv_id f&rftinuous [2,21418] Mare \ Input
@ neighborhood &’3 Mominal Eloemenk... Mone “ Input
@ building_type ‘i} Mamiral "Z2-ondet-... Morne \ Input
O3 year_buit P Continuous [1570,1992] * Mane N Input
{3 volume_inte..| ¥ Cortinuaus [138,1901] * Mane N Input
{} wolume_other ﬁ Continuous [0,4398] Mone “ Input
O3 lot_size & Cortinuaus [55,1310] * Mane N Input
{} taxable_value ﬁ Continuous [40000,66 ... 3 Mone @ Target

@ Viewr currert fields  © Wiew unused field settings

(o] [canca [ oot eeet

PucyHok 44. 3apaHne nona HasHavyeHuA

3. TlpucoenuHuTech K y3,1y ABTOHYMepanus 1 Beioepute Koppessmmio kak moka3aTesib, HCIOJIb3YeMBbIi 1715
paHXUpOBaHUS MOJIEJIEN.

4. 3apatite nyis Yncaa ucnosb3yeMbIX Mojiesiell 3HaueHne 3. DTO 03HAYAET, YTO IPH BBHITOJHEHUH y3J1a OYIeT
MOCTPOCHO TPH JIYYIITUX MOICIIH.

4 taxable_value

|

Estimated number of models ta be executed: 7

Model name: @ autn © Custom

E Use partitioned data

Build model for each split

Rank models by:

Rank models using: © Training parttion @) Test partition

Mumber of models to use:

Calculate predictor importance

Do not keep models if;

.
[ correlation iz lezs than 0.8
F.
[ Mumber of fields is greater than 105
F.
[ Relstive error is greater than 100+

(o) B fon) (comn)

PucyHok 45. Bknaaka Moaens y3na aBToHymepaunmm
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5. Ha Briragke DxcnepT ocTaBbTe MapaMeTPHI 10 YMOJIIAHAO Ha MECTE; y3eJ OyIeT OLEeHUBATh OJHY MOJEb IS
Ka)XJIOTO aJITOPUTMAa, BCETO 10 ceMH MoJieeil. (BMecTo 3Toro MoxHO M3MEHUTH JaHHBIE HapaMeTPhI, YTOOBI
CPaBHHUTH HECKOJIbKO BAPUAHTOB JIJIS KAXO0TO THIIA MO/IEJIN. )

Tak xax Ha BKJIagke Momens 1t Unciaa uenob3yeMbIX Mo/iedeii 3a1aH0 3HaYeHueE 3, 9TOT y3€JI MOXET

BBIYUCIIUTD TOYHOCTh CEMU aJITOPUTMOB U IOCTPOUTH OAUH CJIENOK MOJCIIN, conepxcaumﬁ Tpu HaunboJee
TOYHBIC MOICIIN.

E taxable_value

'/?I;\'
e
" Estimated number of models to be executed: 7
Bt Satigs | nnctatons.
Modelz used:
Uze? |Mode| type |Model parameters Mo of models
“
i E Fegression  Default 1
E % Generalized ... Default 1
*
[ o3
i SaE svM Defaut 1
i ﬁ)c{n‘ CERTree  Defaul 1
[+ AM cHaD Tree  Defaut 1
CHAID
¥ ﬁ- MeurslMet  Defaul 1 =
|:| Restrict maximum time spert building a single model to 15 f minutes
o ) (b rum] [ cance

PucyHok 46. Bxnaaka OKcnepr y3na aBToHyMepaumum

6. Ha Bxyagke [TapameTpel ocTaBbTe HA MECTE MApaMETPBI 10 YMOJIYaHUIO. Tak Kak 3TO YUCIOBOE MOJIE
Ha3HAYCHHU S, OLlEHKA aHCAMOJIs TeHepUpyeTCs IpU YCPEeAHEHNH OLIEHOK IS MHANBUYaJIbHBIX MOJEJICH.
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ﬂ taxable_value

Estimated number of models to he executed: &

Fiekis | Model Expert  Sefings | snnotations
rEnzemble Seftings -

The enzemble scores for & continuous target will be generated by averaging.

m Calculste standard error

o

PucyHok 47. Bknaaka lNapameTpesi y3na asToHyMepaumm

CpaBHeHue mogenen

1. Haxmute xHONKY BbInoHUTE.

Crertox MO AEJ I 6y,I[CT IIOCTPOCH U pa3MCIICH Ha XOJICTC U Ha IMaJIUTPE MOZ[CJ'II/I B IIpaBOM BCPXHEM YI'JIy OKHA. OTOT

CJICTIOK MOACIIM MOXHO ITPOCMOTPETL, COXPAHUTH UJIM BHCAPUTDH KaKMM-JIN0O0 I CIIoco60M.

OTKpOTE CIIETTOK MOAEIIH; 31€Ch IEPEUNCIICHBI MOAPOOHOCTH O KaXIOH U3 MO/Ieseil, CO3JaHHBIX BO BPEeMs

BbINOJIHEHUS. (B peasibHOIM cuTyalmu, Koraa 1uIst 60JIbIIoro Habopa JaHHBIX CO3AI0TCS COTHH MOJEIIEH, 3TO MOXKET

3aHATH MHOTO 4acoB.) CmoTpurte puc. 42 Ha ctp. 51|

Ecnu BBI XOTHTE HCCJICAOBATH KAKYIO-TO U3 MojeJiei OoJiee HOﬂpO6HO, MOXHO ABAXJAbI HICJIKHYTH 110 3HAYKY

CJICIIKa MOJICJIA B CTOJ'I6II€ MOIIeJIb JJI paCIIUPEHUN ACTAIM3a0UU U IIPOCMOTpaA pE3YJIbTATOB OTJIeJIbHOM MOIOECIIN,

34CChb MOXHO CIT€CHEPUPOBATH Y3JIbl MOJCJIIMPOBAHMS, CIICIIKA MoeJiel nim AuarpaMmbl OLICHKH.

T'nmaBa 5. ABTOMaTHuecKoe MOACIMPOBAHUE IJII KOJIMYECTBEHHOTO LEJIEBOT'O IOJIA
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[] taxable_value

=

la File {) Generate dgiew

S

Mode! | Graph || Summary | Seffings | Annotetions

] [ X Delete Unused Models ] e |__Training et v |

Sort by Correlation o J' © Azcending @ Descending

Uze? Graph Madel Bu."d e Carrekation © LB Relative Errar
[mins) Used
[+ %}’ Generalized Linear 1 =1 085 7 0162
[+ B / Regression 1 =1 09 5 013

¥ ifﬂ";ﬁ CHAID Tree 1 =1 0.g92 3 0.204

PucyHok 48. PesynbTatel aBToOHyMepaumm

ITo yMOIYaHUIO MOJIEJTH COPTUPYIOTCS IO KOPPEJISIIIUK, TAK KaK 3TO ObLI I0KA3aTeJb, BHIOPAHHBIN B y3J1€
ABTOHyMepanus. s neseit pamKupoBaHusl UCIOJIL3YeTCs1 a0COIIOTHOE 3HAUYCHHE KOA(D(DUIIMEHTA KOPPEISIIUK, IPH
9TOM O0Jlee OJIM3KUE K eIMHUIEC 3HAUEHUSI COOTBETCTBYIOT O0JIee CHIIbHOI B3auMocCBsi3u. OOOO0IIeHHAS JIMHEHHAS
MOJACJIb PAHXUPYETCA KaK JIyulaas o 3TOMY ITOKa3aTEIJIF0, HO HEKOTOPBIC APYIrUu€ MOJCIIN MOYTU CTOJIb XXC€ TOYHBI.
Kpowme aToro, y 0600111eHHON JTMHEHHON MOJIe M caMasi MaJieHbKasi OTHOCUTEJIbHAS OITUOKA.

CopTUPOBKY 110 APYTOMY CTOJIOIY MOXKHO BBIIIOJIHUTD, ILIEJIKHYB 110 €r0 3ar0JIOBKY UJIM BBIOpAB HYKHBI
1oKas3aTesib B Bblagaroniem crnucke CopTupoBaTh M0 HA NaHEIM HHCTPYMEHTOB.

Ha xaxmom rpaduke 0TIIOKEHBI 3aBICHMOCTH HAOJIFOTaeMBIX 3HAUCHAHN OT MPEICKa3aHHbBIX JJIsI MOJIEIIH, YTO
obecreunBaeT OBICTPOE HATJISATHOE IPeACTaBIICHNE KOPPEIIAIIA MeX 1y HUMH. J1J151 XopoIieit MOAe TOYKH
rpaduka JOJDKHBI TPYINAPOBATHCS B0 IUATOHAJIN, YTO CIPABEIJINBO I BCEX MOJIEJIEH B 3TOM IIPUMEDE.

B ctosbne {narpaMMa MOXXHO JIBXK/IBI IIIEJIKHYTh 10 MUHAM300paXXEHUIO, YTOOBI CTeHEPUPOBATH
MOJIHOPAa3MEPHYIO AUAarpaMmy.

Ha ocHOBe 3TuX pe3yJIbTaTOB BbI PellIacTe UCIOJIb30BATh BCE TP U3 3THX CAMBIX TOYHBIX MoJiesieil. O0be uHsS B
coveTaHMe MpeICKa3aHns U3 HECKOJIbKUX MOJIEJICH, MOXXHO N30eXaTh OTpaHUYECHUN B OTACIBHBIX MOJEISAX, YTO
MpUBEACT K 00JIee BLICOKOM OOIIeH TOYHOCTH.

Voenurech, uTo B cToso1e Mcnoib30BaTh? BHIOPAHBI BCE TPHU MOJICIIH.

[Tpucoenuante y3en Aramms (majguTpa BeiBom) nocie cienka mozaenu. llenkHuTe mpaBoit KHONKOI 1o y3i1y AHaIm3
u BeIOepuTe 3anyckK, YTOObI BBITOJIHUTH HOTOK.

CrenepupoBaHHas 00BEIMHEHHOW MOJICJIBEO Cpe/THSIS OlleHKa OymeT gobaieHa B nmoje SXR-taxable_value ¢

ko3¢ punmerToM koppeitsanuu 0,922, MpeBbIIIAIOMNAM 3TOT KOIPOUIMEHT JJI TPeX OTACIbHBIX Mojiesieit. OneHKn
aHCaMOJI MOKA3bIBAIOT TaKXKe HEOOBIIYIO CPEAHIOK a0COTIOTHYIO OIMMOKY M MOTYT JaTh JIyYIlIAe 3HAYCHUS TPH
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IIPAIMEHEHNH K APYruM HabopaM JaHHBIX, YeM JIF00as U3 MOJIeJIel M0 OTIeILHOCTH.

& Analysis of [taxable_value]

M=%

\ad File |5 Edit

Vi
Analysis :! Annotations

EIEY

& Colapse AII] [% Expand A_u]

E-Results for output field taxable_value

E--Cqmparing FxRtaxable_value with taxahle_value

Minimum Error -156049 854
Maximum Error 176596 403
Mean Error 0014
.| Mean Absolute Error 21353 524
Standard Deviation 30815.028
Linear Correlation 0922
Occurrences 1138

PucyHok 49. lNotok npumepa asToHymepaunm

NTor

WTak, BB HCTIOIH30BAJH y3€JI ABTOHYMEpAIHs UISI CPABHEHUST HECKOJIBKUX Pa3HBIX MOJIEJICH, BRIOpaJ TpH
HamboJIee TOYHBIE MOJIENIN U TOOABMIIM UX B IOTOK B COCTABE CJIETIKA OOBEINHEHHONW MOIe i ABTOHYMEpaIusl.

* Cyns no obmeit Tounoct, moaesm O6o61enHas auaeiiHast, Perpeccus u CHAID Jryuiie Bcero BIMOJHSIOTCS Ha

JaHHBIX O6y‘iCHI/IH.

° KOM6I/IHI/IpOBaHHaH MOACJIb OKa3aJja pe3yJIbTaThl JIYUIIUE, YEM Y IBYX OTACJIbHBIX MO}.'[CJ'[ef/i, 1 MOXKET JIy4llIe

pa6OTaTb IIpyu IPUMEHCHUU K APYTUM Ha6opaM JAHHBIX. Eciu Bama ECJIb - 9TO BO3MOXKHO OoJibIas
aBToOMaTu3alnus npouecca, 3ToT NoAXod ITO3BOJIACT IMOJTYUYUTh YCTOf/’I‘{I/IByIO MOACJIb TP MHOTUX
O6CTOHT€HBCTB3X, HC yrny6ﬂ;{;{0b B OCOOEGHHOCTH Kaxoi KOHerTHOfI MOJCIIN.

T'nmaBa 5. ABTOMaTHuecKoe MOACIIMPOBAHUE IJI KOJIMUYECTBEHHOTO LEJIEBOT'O IIOJIA
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[naBa 6. ABTOMaTUuyecKana NnoAroToBKa AaHHbIX (AMNM)

B mo60oM npoexTe MOAroTOBKA JAaHHBIX JJIS aHAJIM3A - OJMH U3 BAXKHEHIIINX [Iar0oB B JIIOOOM NPOEKTE
HCCJIEIOBAHNS JAHHBIX; UMEHHO 3TOT LIAr TPAAULUOHHO TpeOoBaJl HAMOOJIBIINX 3aTpaT BpeMeHH. Y3el
WNHcTpymeHT ABTOMaTHyecKas moAroToska nanubix (AI1J]) pemaeT oty 3amaqy, AJIs 4ero aHAJIM3UPYET TaHHbIE U
HAXOAMT PEIIeHHs BBISBIICHHBIX IPOOJIEM, BBISBIISIET NPOOJIEMHBIE M MaJIONOJIE3HBIE TIOJIS, CO3/1a€T NPH
HEOOXOIMMOCTH NPOU3BO/HBIE ATPHOYTHI M MOBBIIIAET IPON3BOANTEILHOCTD, IPUMEHSISI MHTEJUIEKTYa IbHbIE
METO/IbI CKPHHHUHTA. DTOT y3€JI MOXHO HCIOJIb30BATh B IOJHOCTHIO ABTOMATHYECKOM PEXUME, TI03BOJIB €My
BBIOMPATH M MPUMEHSTH UCHPABJICHUS HJIN IPEABAPUTEILHO IPOCMATPUBATH N3MEHEHUS NIEPET TEM, KaK OHH
CZeJIaHbI U IPUHSATSI, @ IPH KEJIAHUN IPUMEHITh UITH UCIPABIIATDH UX.

Enaronapﬂ y3J1y aBTOMATHYECKOU MOJATOTOBKM JAHHBIX BBl CMOXKETE JIETKO U 6bICTpO OATOTOBUTH JAHHBIC JTJIsA
HUCCIICOJOBAaHMs, JaXE €CJIN HE ObLH paHbII€ 3HAKOMBI C UCMIOJIB3YyEMBIMU ITPU 5TOM NOHATUAMU CTATUCTUKU. Ecmm
3alyCTUTD 3TOT Y3€JI C IapaME€TpaMiU IO YMOJTYaHUIO, MOJICJIN CKOPEC BCETO 6y,ElyT MMOCTPOCHDBI 6bICTpee u 6I)ICTpeC
BBIIIOJIHUTCS UX CKOPHUHTI.

B atom mpumepe rcnonb3yetcst noTok ADP_basic_demo.str, cogepXainii cChUTKA Ha (Qaiin qaHHbBIX felco.sav, 4TOOBI
IIPOIEMOHCTPHPOBATH MTOBHIIIIEHAE TOYHOCTH, CBOICTBEHHOE MCIOJIb30BAHUIO TapaMeTpoB y3ia AT1/] mo
YMOJTYAHUIO TPH MMOCTPOSHUN MOJIeJIel. DTH (dallyibl HaXoaaTcs B kaTtajore Demos to6oit yctanoBku IBM SPSS
Modeler. Joctyn k HUM MOXHO HOJIy4UTh U3 rpynnsl nporpamm IBM SPSS Modeler B menro ITyck Windows. ®aiin
ADP_basic_demo.str HaXOTUTCS B KATAJIOTE Streams.

NMocTpoeHue NOTOKa

1. YUToObI HOCTPOUTH MOTOK, JOOABbTE y3€JI UCTOUYHUKOB (hailyia CTATUCTUKY, YKa3bIBatOLIHiA Ha (ailn telco.sav,
pacmosioKeHHbIN B KaTajore Demos Baiei ycranosku IBM SPSS Modeler.

@

2] —h-'::: —_— )

telco.say Type Mo ADP - chilin
*

%'—b—[' yp — i

+-> 'Y
fter ADF - chian Mo ADP - churh Mo ADP - LogReq
*

Auto Data Prep

ry"—l-o\

After ADP - thurn  After ADP - LogReq
PucyHok 50. lNocTpoeHne noToka

2. HpHCOCE[I/IHI/ITe y3¢eJ1 Tun x y3J1y UICTOYHUKA U 3aJ1aiiTe 18 MOJIst OTTOK KAUEHTO8 YPOBEHbL U3MEPCHUS daar u
poJib Ha3snavenue. L[J'IH BCEX OCTAJIbHBIX IOJIeH HYKHO 3a1aTh pOJIb BBO]I.
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=]
|11 (]

| Field | Measurement s | Missing | Check |  Role
W BRI @0 MUt [ ETh (=] ™ P _
@ loglong ‘f Continuous Mone “w It

&2 logtol & Continuous [ 74914, Mone N Input

@ logecui ‘f Continuous [2.73436... Mone \ It
@Iogcard ﬁCDrrtinuous [1 01460, Mone “ Iruporst
@Iogwire ftorftinuous [2.70136... Mone \ It

2 Ininc & Continuous [219722... Mone N Input

& custeat @5 Mominal 10,203 Mane M Input

-{3} churn 8 Flag 1000 Mone @ Target  |=

@ Viewy currert fields  © Wiew unused field settings

(o) (coes)

PucyHok 51. Bbibop HazHayeHus

3. Ilpucoenunute Jloructuueckuit yzen x y3iy Tum.

4. B JloructmueckoM y3Jie IEJKHUTE 110 BKJIajake Moiens u BeiOepuTe nportieaypy bunomunansnas. B mose Hms
mozeau BoIOepuTe omnuio [loJib30BaTesibckoe 1 BBeauTe 3HaYeHue bes AMfl - OTTOK KNWEHTOB.

‘EdNo ADP - churn =]
@ |

Model name:  ©) Auto @ Custom Mo ADP - churn

[¥] Use partitioned data
@ Build model for each split

Procedure: ©) Multinomisl @ Binomial

rBinomial Procedure

Miethort

Categarical Inputs:

Field Marme | Contrast Eaze Category

@ Include constant in equation

PucyHok 52. Bbibop onuwii moaenn
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5. Tlpucoenunute y3ea AITJI k y3iy Tun. Ha Brimaaxe Llem octaBbTe Ha MecTe HapaMeTPhI IO YMOJTYAHUIO,
YTOOBI IIPpOoaHaJIM3UPOBaATh U MOATOTOBUTH Ballll JaHHBIC, GaHaHCI/IpyH TOYHOCTBH U CKOPOCTh.

6. Hagepxy Brianku Llemn menkHATE 10 AHAIM3NPOBATH JaHHBIE, YTOOBI MPOAHAIM3UPOBATh U 00pabOTATh BaIIA

JAaHHBIC.

)_'[pyrne OIINKYHU Ha BKJIAIKE AHH MMO3BOJIAIOT YKAa3aTh, YTO HY>XXHO B OOJIbIIIEH CTEHeHU CKOHICHTPUPOBATBLCA Ha

TOYHOCTH UJIM HA CKOPOCTHU O6pa6OTKI/I, HJIA TOYHCC HACTPOUTH Iaru O6pa6OTKI/I Ipya NOATrOTOBKE JaHHBIX.

U Auto Data Prep

@ Generate <~f Wi I P‘ Previewé[_’ Analyze Da_tal X Clesr Anallysigt]

ek

| Dhjectives || Fislds | Seftings | Anslysis | Annotations

Automated Data Preparation can recommend data preparation steps that will speed up model building and improve predictive power. This can include transforming,
conzstructing and selecting features. The target can alzo be transformed.
‘What is your objective?

@ Balance speed and accuracy

Transform the data with an emphasis on building models with & balance of speed and accuracy.

@ Optimize for speed
@ Optitnize for accuracy

@ Custom analysis

=

PucyHok 53. Yenn Al no ymonyanuo

Pe3ysibTaThl 06pabOTKM TaHHBIX BHIBOJSTCS Ha BKJIajake AHau3. CBoKa 00padOTKH MoJieil TOKa3bhIBaET, YTO U3

41 s;eMeHTa TaHHBIX, NepeaaHHbIX Ha y3ea AT/, 19 6pum npeobpa3oBaHbl A YIIydIIeHUss 00paboTkH, a 3
OTOPOIIIEHBI KAK HEUCIIOJIb3yeMbIE.

I'maBa 6. ABTOMaTHYeCKast HOATOTOBKA HaHHBIX (ATLJT)
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./ Auto Data Prep m
@ v Som O[]
e L
Field Processing Summary Predictors Recommended for Use in Analysis
: Predictive Power
Fields N
Target: churn
Target 1
i 41 transt?:r%ga_& E E E
Equipment_& E E E
ntal H i H
Total - e : | :
Internet—g : ; ;
. loglong_ E E E
Original fields 19 transformed_f : : :
(untransformed) Blectronic_ : 4 1
hilling i : i
Predictors recommended Transformations of Calling card_& : : :
P L e e ] 19 Service £ i i
for use in analysis original fields i 1 '
Level of_ I i i 2
o education ' ' '
Derived from dates 0 st :l
and times transformed ¥ : i y
I | 1 i |
Constructed 0 trﬁn:?:)prn‘:ga_& [ i i i
Customer_g f t 1 i
category_.é ' ' ' '
T T T T
Predictors not used 3 00 02 04 06 08 1.0
|....,....|....|....,....|..(.,....|.;
Least Important Most Important
Wiewy:  |Field Processing Summary ¥ -Resﬁ_. Wigas

Pucyrok 54. CBoaxa 06paboTiu AaHHbIX

7. Ilpucoenunute Jloructuueckuit yzen x y3iy ADP.

8. B JloructuveckoM y3Jie MIEJKHATE O BKJIaJike Mojieb u Beibepute npoueaypy bunomuanbnas. B nosne Hua
mozeau BoiOepuTe oniyio [losib3oBaTesibckoe U BBeauTe 3HayeHue bes AMfl - 0OTTOK KNWEHTOB.
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[ After ADP - churn

Model name: (0 Auto @ Custom After ADP - churn

E Use partitioned data
@ Euildd model for each split

Procedure: @ Multinormisl @ Binomial

rBinamial Procedure

Categoarical Inputs:

Field Name |Corrtrasi Eiaze Category |

E Include constant in equation

PucyHok 55. Bbibop onuuii moaenn

CpaBHeHMe TOYHOCTU Mmoaenen

1. 3amyctuTe 00a JIOTUCTUYECKUX y3J1a JJIs CO3JaHUs CICTTKOB MOJeJIel, KOTOphIe OyIyT M0OaBJIeHBI B TOTOK U HA

najuTpy Mopemu B IIpaBOM BEPXHEM YIJIY.

— &
Type

telco.say

After ADP - chumn

PucyHok 56. lNpucoeanHeHne cnenkos mogesnen

I'maBa 6. ABTOMaTHYeCKast HOATOTOBKA HaHHBIX (ATLJT)
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2. TlpucoenuHUTH Y3761 AHATM3 K CJIETIKaM MOJEJICH 1 3aIyCTUTD 3TH Y3JIBI C UX apaMeTpaMH [0 YMOJTYAHUIO.

~
Y _"'@

Mo ADP - churn Mo ADF - LogReq

n
4

=k
v —

After ADF - churn After ADP - LogRed

PucyHok 57. lNpucoeanHeHune y3noB AHanm3

Anamm3 mojenm, nojrydyerHoit 6e3 AT, moka3siBaeT, 4TO MPOCTO 00paboTKa JaHHBIX HA y3Je JlorucTuyeckas
perpeccus ¢ ero napaMeTpamu 1o YMOJIYAHUIO JaeT MOJEJIb C HU3KOI TOYHOCTHIO - Beero 10,6%.

[ Mo ADP - LogReg

lad File | Eolt

rv—\l —_ %
Analysis“ rnctations

 Annotations
& collapse a1 | | Bp Expand a |

E-Reszults for output field churn
E--Cqmparing FL-churn with churn

: Correct 106/  10.6%
| Wrong 594 89.4%
Total 1,000

PucyHok 58. PesynbTatsl Mogeny, nonyqeHHoi 6es Al

Amnam3 nostyuennoit ¢ AITJl Mmoaen nokaseiBaet, 4To 00paboTka NaHHBIX ¢ mapamerpamu ATlJ] o ymosyaHuto
IIPUBOMT K IIOCTPOEHHIO ropas3ao 6oJiee TOYHOMH Mozesu (ToYHOCTh 78,8%).
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[8] After ADP - LogReg

lad File | Edt

ﬂ%
=

[g Collaps-e AII] [% Expand Au]

E-Results far autput field churn
El Comparing $L-churn with churn

i |Correct 7E3 TEE%
- Wrong 220 M 2%
Total 1,000

PucyHok 59. PesynbTatel MOAEU, MOyHEHHOMN ¢ ucrnosnb3osaHnem Al

Taxum oOpaszom, mpocto 3amyctuB y3ea AITJL miis ToHKoM HACTpoWkn 00pabOTKH BAIINX JaHHBIX, YIAJIOCh
MIOCTPOUTH OOJIee TOYHYIO MOJEITb, COBCEM HEMHOTO HEMTOCPEICTBEHHO MAHUITYJINPYS C JAHHBIMH.

KoneuHo, ecim BBl 3aMHTEPECOBAHBI B 1OKA3aTEJILCTBE MJIM ONMTPOBEPKEHUH HEKOTOPOR TEOPUH UJIM XOTUTE
MIOCTPOUTH CrienU(PUIECKIE MOJEIIH, MOXKET OTPeOOBATHCS pad0OTATh HEMOCPEACTBEHHO C MapaMeTpaMy MOJIEIH;
OJHAKO IIPH HETOCTATKE BPEMEHHU HJIU NIPH OOJIBIIIOM 00BeMe JAHHBIX JJIs MOAroToBKH y3esa AIT/] moxer
006ecnevuTh CyIIeCTBeHHbIE IPENMYIIECTBA.

OO0BsiCHEHHE MATEeMaTHIECKIX OCHOB METOJIOB MOACIIMPOBaHuUsl, Ucoyib3yeMbix B IBM SPSS Modeler, cmoTpute B
nyoymkarm IBM SPSS Modeler: Pykogogcteo mo airopurmam B Katajore \Documentation Ha yCTAaHOBOYHOM
JTACKe.

OOpaTuTe BHUMAaHME Ha TO, YTO PE3yJIbTATHI U3 3TOTO IPUMEPA OCHOBAHBI TOJIBKO Ha JAHHBIX 0OyueHHs. UTOOBI

OIIEHUTH, HACKOJIBKO XOPOIIIO MOJEN 0000IAI0TCS Ha IPYTHe JaHHbIE PeaIbHOI'0 MUPa, PEKOMEHIYeTCs
MPUMEHUTH y3eJ1 PazOuenue, KoTophlit OyAeT coaepxaTh HOAHA00D 3amuceil B IeJISIX MPOBEPKH.

I'naBa 6. ABTOMaTH4eCcKas NOAroTOBKA AaHHBIX (ATT[]) 65
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naBa 7. MNoaroTtoBKa AaHHbIX AnA aHanu3a (AyauT AaHHbIX)

V3en Ayaut gaHHBIX obecreunBaeT epBOe BCECTOPOHHEE MPeICTaBIICHNE JAHHBIX, nepemeriaeMbix B IBM SPSS
Modeler. HacTo npuMeHsieMblii IpK HA4aJIbLHOM UCCIICIOBAHUY TAHHBIX, OTYCT ayIUTa JAHHBIX IOKa3bIBACT
CBOJIHYIO CTATUCTHKY, @ TaKXe TUCTOTPaMMBI U JUATPAMMBI PACIPEIeIeHUs I KaXKI0T0 MOJIS JAHHBIX, U
MO3BOJISCT 33/1aBaTh 00PaOOTKY MPOIYIIEHABIX 3HAYCHHIA, BLIOPOCOB U 3KCTPEMAJIbHBIX 3HAUYCHIIA.

DTOT IpUMEpP UCTOJIB3YET NOTOK felco_dataaudit.str, B KOTOPOM HUCHOJIb3yeTCs (paiil MaHHBIX telco.sav. DTH Panliibl
HaxoOsATcs B kaTajore Demos mo6oit yctanoBku IBM SPSS Modeler. JlocTynm kK HUM MOXHO MOJIYYHTh U3 TPYIITHI
nporpamm IBM SPSS Modeler B mento ITyck Windows. ®aiin telco_dataaudit.str HaxonuTcs B KaTajiore streams.

NMocTpoeHue NOTOKa

1. YUtoOBI MOCTPOUTH NOTOK, J0OABBTE y3€JI HCTOYHUKOB (paiiyia CTaTUCTUKY, yKa3bIBArOIIMIA Ha (aiin felco.sav,
pacmoyIoXeHHBIN B kaTayore Demos Baieii ycranoBku IBM SPSS Modeler.

-B>

@) — () — B

telco.sav Type 42 Fields

e ‘ﬂ-—':'
—_— 5 —e (Y

Missing Yalue Imputa.. (generated)\ Anomaly

PucyHok 60. lNocTpoeHune notoka

2. JobabTe y3en Tum, 4TOOB ONpeAeSUTh OIS, B yKakuTe churn (OTTOK KJIMEHTOB) Kak noJte HazHaueHus (Poib
= Ha3znauenmne). /17151 BceX OCTaJIbHBIX IOJIEH JOJDKHA OBITh 3aaHa poJib BXo/aHoe, Tak YTO 3TO €IMHCTBEHHOE
HOJIe HA3HAYCHUSI.
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Types | Fomai | arvctaions
h', o M F Read Yalues Clear Yalues Clear &1l ¥alues
Field Measurement Values Miszing Check Role
S BRI i rEg (KT} [ ETh =] - |r(.|ul T
\@} loglong ‘f Continuous [-0.10536... Mone b It
& lngtol & Continuous [ 74914, . Mone M Input
\@} logecui ‘f Continuous [2.73436... Mone \ It
Q}Iogcard ﬁCDrrtinuous [1 01460 Mone N Iruporst
@Iogwire ftorftinuous [2.70136... Mone \ It
& Inin & Continuous [219722... Mone M Input
{} custoat &j Mamiral 1234 Mone \ It i
{} churn 8 Flag 140 Mone @ Target  |=

@ Viewr currert fields  © Wiew unused field settings

PucyHok 61. 3anaHne HasHavyeHnA

3. VObenurecs, 4To IS MOJIeH OBLIN MPaBUIILHO ONpeeIeHbl YpOBHU U3MepeHuit. Hanpumep, O0JIBIINHCTBO NOJeH
co 3HavyeHnssMH 0 1 | MOXHO paccMaTpuBaTh Kak (Jiaru, HO HEKOTOPBIE OJIsl, TAKKE KaK MOJI, TOYHEe CYUTATh
HOMMHAJIHBIMU NOJISIME C IBYMSI 3HAYEHUSIMH.

Type

&2 |

3

s o

Topes | Fomat | rctatons

i Ji%‘ﬁ!&l GlRCtalons

h - O b | B Readvaluss | Clear Values Clear A1l Yalues

Field Measurement ‘alues Mi==sing Check Role

{2ed Sl Ordinal 12345 rane M It e
{:} employ .& Cortinuous [0.47] Mone \ It

{{‘} retire &1_) Mominal 0010 Mone “ Iruporst

{:} gender ‘b Mamirial 01 Mone N It
% reside ol Oreinsl 12345,.. Mone N Input
{}tollfree 8 Flag 110 Mane S Inpaut
{}equip 8 Flag 140 Mone “ Iruporst
{:}callcard 8 Flag 110 Mane S Inpaut x|
I3 wirsless 2 Flan 10 Mone M Ineust s

@ Viewy currert fields “iew unused field settings

PucyHok 62. 3anaHne yposHei nsmepeHui

Ionckaska: YToOBI I3MEHUTH CBONCTBA JJIS1 HECKOJIBKHX MOJIEH ¢ aHAJIOTHYHBIMY 3HAUYCHUSIMH (TaKUMH Kak
0/1), wesKHUTE 110 3ar0JIOBKY cToJI0na 3Hauenus, 4TOOBI OTCOPTUPOBATH MOJISI B 9TOM CTOJIOIE, a 3aTeM
yIepXuBaiiTe HaxkaToi KHONKY Shift, NCIIOJIb3YST MBIIIbL MITK KJIABUILY CO CTPEJIKO# 17151 BLIOOpa BCeX MOJIEH,
KOTOPBIE BbI XOTHTE M3MEHUTD. 3aTEM MOXHO ILEJIKHYTH IPaBOil KHONKOI MBIIIN 110 BHIOPaHHOMY, YTOOBI
U3MEHUTH YPOBEHb N3MEPECHUsI MUIH JPYrHe aTPUOYTHI BCEX BBIOPAHHBIX HOJIEH.

4. Tlpucoenunute y3ea AynuT AaHHBIX K TOoTOKy. Ha Bkiagke [TapameTpsl ocTaBbTe Ha MeCTe HapaMeTphl MO
YMOJTYAHHIO, YTOOBI BKJIFOUUTH B OTYET Bee MOJIsL. Tak Kak churn - 3TO €IMHCTBEHHOE M0JIe HA3HAYCHHMS,
oIpeJieJIeHHOE B y3Je ThI, OHO aBTOMAaTHYECKH UCIOJIb3YETCs KaK HaJIOKEHUE.
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S P P pe——

@ Defautt @ Use custom fields

X&)

Fields:

Crverlay: .. ‘,E |

Display

Graphs [ Basic statistics [ Advanced statistics

Calculste median and mode (may slow performance an large datasets)

PucyHok 63. Y3en ayanta AaHHbIX: BKAaAKa lNapametpsl

Ha BKJIAJKE KauectBo ocTaBbTE HA MecTe napaMeTpbl IO YMOJYAHUIO OJIA ACTEKTUPOBAHN A NPOIIYILIEHHBIX
3Ha‘IeHI/II>'I, BLI6POCOB 1 3KCTPpEMAJIbHBIX 3HAYEHMI U HAXKMUTE KHOIIKY BbimoHuTS.

I'maBa 7. IToarotoBka JaHHBIX [UIs aHAM3a (AyIUT JaHHBIX)
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Ed 42 Fietds X

|

s

—hizsing Value
Calculate:

@ Count of records with walid values

E Breakdowen counts of records with invalid values

routliers & Extreme \alue:
Detection Method:

@ standard deviation from mean

Outliers: = Extremes:

@ Intercuartile ranges from upperdower quartiles
Outliers: 125 : Extremes: 30 :

Mote; Selecting Intergquartile range may slov performance on large datasets

PucyHok 64. Y3en ayanta AaHHbIX: BKaaKka Kavectso

npOCMOTp CTaTUCTUKUN U Anarpamm

Bpay3ep ayAuTa JaHHbIX OTKPLIBACTCS C MI/IHI/II/I306pa)KeHI/IHMI/I AuarpaMm u OnucaTeIbHONM CTATUCTUKOM JIJIs
KaXxao0r1ro 1mnoJid.
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Data Audit of [42 fields]

7

| File |5 Edit £ Generate

Avdi |iLGuaJ'rt34.i!_.i_\nnotations_ }
Field | Graph Measurement Min M= | Mean . St Dew Skewness Unigque | “alid

.
<3 region &5 Narinsl 1 3 5 - - 3 1000
{} tenure ﬁ Cortinuaus 1 72 35526 21360 o112 - 1000
<3 age & Cartinuaus 13 i 41 534 12558 0357 - 1000
<3 martal & Flag 0 1 N . " 2 1000
{,} address ﬁ Cortinuous 0 55 11.551 10087 1406 -- 1000
{#} income ﬁ Continuous 9.000 1663.000 77535 107 044 B.E43 -- 1000

- |
Vndicates a multimode result  ® Indicates a sampled result

PucyHok 65. Bpay3sep ayanta AaHHbIX

Hcnosp3yiiTe naHe b MHCTPYMEHTOB JUIS BbIBOJIA METOK 3HAYECHUH U IIOJIEN U AJIS IEPEKIIIOUCHU S BBIDABHUBAHMS
JUarpaMM MeXIYy TOPU30HTAJIBHBIM U BEPTUKAJBHBIM (TOJIBKO JJIS KATErOpHAJIbHBIX HOJIEH).

1. Tlanenb HHCTPYMEHTOB MJIN MEHIO VI3MEHUTH MOXKHO HCIOJIb30BATH TAKKe IS BEIOOPA BEIBOAMMOIA
CTATHCTHUKH.

Display Statistics

| statistic |
Min

M

Sum

Range

Mean

Mean Std. Err.
Standard deviation
Yariance
Skewness
Skewwness Std. Err.
Kurtosiz

Kurtosiz Std. Err.
Unicje:

“alicd

3= = =

PucyHok 66. Beisectu ctatnctmkm

JBasx bl IEJIKHUTE IO JIFIOOOMY MAHUM300PaKCHUIO THATPAMMEBI B OTUETE ayAUTa, YTOOBI MPOCMOTPETh
MIOJTHOPa3MEPHYIO BEPCHIO 3TOW AarpaMMEl. Tak kak churn (OTTOK KJIMEHTOB) - 9TO €IMHCTBEHHOE IT0JIC
Ha3HAYeHUsI B IOTOKE, OHO ABTOMATHYECKH UCHOJIb3YETCS KaK HajlokeHe. MOXKHO NEPEKIIOYUTD BBIBOJI METOK
3HAYECHUH U MOJIEH, UCTIOJIb3YSl MAHEJIb UHCTPYMEHTOB OKHA JUArpaMMBbl, UJIM HaXXaTh KHONKY Pexxum
pEeOAKTUPOBAHHUS IS JAaJIbHEWIEH HACTPOUKU AT PAMMBI.

I'maBa 7. IToarotoBka JaHHBIX [UIs aHAM3a (AyIUT JaHHBIX)
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@ Histogram of tenure

la File |5 Edt  §) Generate

| Graph || Annotations |

churn

Cro
| Mves

Qe

PucyHok 67. 'ctorpamma cpoka npebeiBaHuns

BmecTo 3Toro MmoxHoO BBI6paTI: OJHO UJIM HECKOJIBKO MI/IHI/II/I306pa)KCHI/II71 U CICHEPUPOBATD Y3€CJI Z[I/Ial"paMMa JJIsL
KaXJ10ro u3 Hux. CFCHCpI/IpOBaHHbIC Yy3JIbl 6y,£[yT Pa3sMCIICHbI Ha XOJICTC IOTOKA, U UX MOXHO I[O6aBI/ITb B IIOTOK
JJI IOBTOPHOI'O CO3daHUS 3TOM KOHKpCTHOfI AuarpaMMmabl.

Data Audit of [42 fields]
b File S Edt ) Generste | G
= f\_i..—_l
| At |[__Qualrt_5¢.j|. :
Field | - g 3 Min | M Mean Std. Dev | Skewness | Unigjue: “alicl
Mizzing Yalues Fiter Mode I ¥ 7
<% region 1 3 s = - 3 1000
Reclassify Mode
Einning Mode
3 terure 1 72 35526 21360 0112 - 1000
Derive Mode
Graph Cutput
G age Graph Node 18 v 41 654 12559 0.357 - 1000
3 marttal D_u & Flag 0 1 o o " 2 1000
{} address h f Continuous o 25 11591 10087 1.106 - 1000
& income & Continuous 9000 1668.000 77535 107044 6643 = 1000
=]
! Indicates & multimode result  ? Indicates a sampled result

PucyHok 68. ¥Y3en eHepupoBaHne anarpaMmel

O6paboTKa 3HaueHui BbIOPOCOB M NPONYLUEHHbIX 3HaUeHU

Ha BKJIaAJIKC KauecTBo B oTueTe ayanuTa BBIBOJUTCA I/IH(bOpMaI_[I/Iﬂ (6] BLI6pOC€lX, OKCTpEMYyMax U NPOIMYIICHHbIX
3HAYCHUAX.
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Data Audit of [42 fields]
i File | Edt ¥ Generste
Complete fields (%) Complete records ().

Field I Measurement Outliers | Extremes Action Impute Missing I Method
{} region &5 Mominl - - - Mewver Fied a
(}tenure f Continuous o 0 Mone Mever Fixed
{} age f Continuaus o 0 Mone Mever Fixed
{} marital 8 Flag - - Mever Fixed
(} address f Continuaus 12 0 Mone Mever Fixed
@ income f Continuaus 9 & Mone Mever Fixed
{} ed ,{I Ordinal - - Mever Fixed
(} employ f Continuous g 0 Mone Mever Fixed
retire &5 [Morminal - - Mever Fixed
{} gender &5 Morminal - - Mever Fixed
(} reside ,{I Ordinal - - Mever Fixed
{}tollfree 8 Flag - -l Mewver Fixed
{} Euip 8 Flag - - Mever Fixed
(} callcard 8 Flag - - Mever Fixed
{} wireless 8 Flag - - Mever Fixed
@ longmaon f Continuaus 18 4 Mane Mever Fixed
@tollmon f Continuaus 9 1 Mone Mever Fixed
@ Egquipmon & Continuous 2 0 Mone Mever Fixed | |
cardmaon & Continuous 11 3 Mone [Mever Fixed s
N— [*]

PucyHok 69. Bknaaka Kauectso 6paysepa ayanta AaHHbIX

MoOXHO yKka3aTh TaKXe CIIOCOOBI /1711 00paOOTKY 3THX 3HAUCHUH U reHeprpoBaHus Hamy3smos miis
ABTOMATHYECKOTO MPUMEHEHUs peoOpa3oBanmii. Hanmpumep, MOXHO BEIOPATH OJTHO MJIM HECKOJIBKO MOJIeH 1
BBIOPATH ONIMIO UMIYTALUHU UJI 3aMEHBI IPOIYIIIEHHBIX 3HAYCHUH IS 9TUX MOJIeH, UCIOJIb3ys OAMH U3

HECKOJIBKHX CIOcO00B, HanpuMep, ajroput™m C&RT.

Data Audit of [42 fields] #2 s
lﬂﬁ File = Edit ) Generate =
Complete fields (%) Complete records ().
Field [ Measurement Outliers | Extremes Action Impute Miszing Method %
{} redion &) Morminal - - - [Mever Fixed =
tenure f Continuous o 0 Mone Mever Fixed
Q age f Continuous o 0 Mone Mever Fixed
3 marital & Flag = oE Blank & Mull Values  [Fied -
{} address f Continuaus 12 0 Mone Mewver Fixed
@ income f Continuous 9 B Mone Mever Random
{ped ol ordinal s ool Mesver Expression...
{} employ f Continuaus g 0 Mone Mever Algarithm
@ retire @0 Mominl - - Mever Specify... %
{} gender &) Morminal - - - Mever TRERT
{} reside ;[I Ordinal - - Mever Fixed
{}tollfree 8 Flag - - Mever Fixed
{} Euip 8 Flag - - - Mever Fixed
{} callcard 8 Flag - - Mever Fixed
{} wireless 8 Flag - - Mever Fixed
@ longmaon f Continuaus 18 4 Mone Mever Fixed
@tollmon f Continuaus 9 1 Mone Mever Fixed
@ Equipmaon f Continuaus 2 0 Mone Mever Fixed
cardman f Cortinuous 11 3 Mone Mever Fixed

PucyHok 70. Beibop crnocoba nmnytaumm

Ilocne YKa3aHus crocoba UMIIyTalluu OJI1 OAHOI'O MJIM HECKOJIbKUX HOHCﬁ, YTOOBI CICHEpUPOBATh HAAY3€JI

[TpomnymienHble 3HAYEHNS, BHIOEPUTE B MEHIO!

I'maBa 7. IToarotoBka JaHHBIX [UIs aHAM3a (AyIUT JaHHBIX)

73



Co3pnats > Hajay3en nponyuieHHbIX 3HAYEHHI

Data Audit of [42 fields] #2

43 File

5 Edit

Complete fields (%)

@ Generate

Miz=zing Yalues Superhlode

Mizzing “alues Fiter Made

Field iz clies S o eRlikings Edremes Action Impute Missing Method

(} redion & - - Mever Fixed -
{} tenure 0 Mone Mever Fixed

{} age 0 Mone Mever Fixed

% marital g oE Blank & Mull Values  |Fixed -
{} address 0 Mone Mewver Fixed

@ income & Mone Mever Fixed

(} ed g = ] - Mever Fixed

{} employ T COMinuUouE =] 0 Mone Mewer Fixed

@ retire &‘_) Mominal - - Mever Fixed

(} gender &) [Morminal - - - Mever Fixed

{} reside ,{I Ordinal - - Mever Fixed

{}tollfree 8 Flag - - Mever Fixed

(} Euip 8 Flag - - - Mever Fixed

{} callcard 8 Flag - - Mever Fixed

{} wireless 8 Flag - - Mever Fixed

@ longmon f Continuous 18 4 Mone MNever Fixed

@tollmon f Continuous 9 1 Mone Mever Fixed

@ equipmon f Continuous 2 0 Mone Mever Fixed

cardman f Cortinuous 11 3 Mone Mever Fixed | lz
L

PucyHok 71. l'eHepnposaxne Hazysna

CreHnepupoBaHHBINM Ha1y3eJ1 J0OABIIAETCS HA XOJICT HOTOKA, Ie €ro MOKHO IPUCOEANHUTH K IOTOKY, YTOOBI
MPUMEHATH TPe0Opa30BaHUsI.

L 4 =
telco.sav Type 42 Fields
f&\w-, I/_,F_—:\\
e K> /
| o o = |
Missing Value Imputa.. (generated)\ Anomaly
-t
.// >
i
churn

PucyHok 72. [1oToK ¢ HaZy3/10M NPOMYLUEHHbIX 3HaYeHui

DaKTUIECKH HATy3eJI COJEPXKUT PsIT y3JI0B, BHINOJHSIOMNX TpeOyeMble Mpeodpa3oBanus. UToObI MOHATH, Kak 3TO
paboTaeT, MOXXHO U3MEHHUTh HAAy3e] U IIEJIKHYTh O YBeJHYATh MACIITAD.
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—> Sy ——— Sy

From Stream equipmaon Model

loglong Model
R Y e &
Sarsl g —+-> K>
Wt = _" o _.‘
Fill equipman Fill loglong Filter termp To Stream

PucyHok 73. Haaysen KpynHbIM naaHom

J71s XxaXXa0ro moJIsi, ”IMITy THPOBAHHOT 0, HAIIPAMEP, METOAOM aroputMa, oyaet otaenbHas moaeins C&RT napsay
C Y3JIOM 3aI0JIHEHHU S, 3aMEHSIFOIIIM TIPOOEITHI U ITyCThIe 3HAYCHNE HA 3HAYCHHUE, IPeACcKa3aHHOe MO IeIbi0. MOXHO

J00aBJIATh, U3MEHSITh UJIH YOAJISTh OTAEJIbHBIE y3JIbl B COCTABE HALy3J1a, YTOOBI BBIOJHUTH JaJIbHEHIITYIO
HACTPOUKY IIOBEJCHMUSI.

BwmecTo aToro MmoxHo CICHEpUPOBATH Y3€J BbI60p nim q)I/IJ'II)Tp, YTOOBI YAAJUATh NOJId UJIA 3alUCH C

MPOMYyIEHHBIMU 3HAUYCHUSIMMU. HaanMep, MOXHO OT(bPIHLTpOBaTb BCC IIOJIA C HpOLleHTHOﬁ J0JIeH KayecTBa HUXKE
3aJaHHOTI' O Imopora.

Generate Filter from Quality

mode: @ inciude O Exclude

© selected fields

@ Fields with guality percentage higher than % H

[

PucyHok 74. leHepupoBaHue yana ¢unstpa

AHaJIOTHYHBIM 00pa30M MOXKXHO 00pabaThIBaTh BEIOPOCH! M 3KCTpeMaJIbHbIE 3HAUeHNS. 3a1aiiTe qeicTBIe, KOTOpoe

BBl XOTUTE MPUMEHUTD JIJI KAXKIOTO U3 MOoJIel - oJaBJIeHUe, OTOpaChbIBAHNE WJIM AaHHYJIMPOBAHUE, & 3aTeM
CTeHEepUpYHTE Hay3e 11 MpUMEHEeHNs BRIOpaHHBIX MPeoOpa3oBaHUiA.

T'nasa 7. [ToAroToBKa AaHHBIX I aHaJM3a (AyAUT TaHHBIX) 75



Data Audit of [42 fields] #4

lgd File |5 Edt ) Generate

rE— Missing Yalues Superhlode
Cutlier & Extreme Superhlode %

Eompleterielbice s Mizzing “alues Fiter Made !

_ Field [ e Extremes Action Impute Missing | Method
{} region & - - Mewver Fied £
(} tenure 0 Mone Mever Fixed
(} age 0 Mone Mever Fixed
(} marital % - Mever Fixed
Q address 1] |Coerce v|Ei|ank & Mull Wal... Fixed
@ income & Mone Mever Fixed
red g = - Mever Fixed
(} employ T COMinuous =] 0 Mone Mewer Fixed
@ retire &_\ Mominal = o Mewer Fixed
(} gender ‘%_\ Marminal - - - Mever Fixed
(} reside ,{I Ordinal - - Mever Fixed
{}tollfree 8 Flag - -l Mewver Fixed
(} Euip 8 Flag - - - Mever Fixed
(} callcard 8 Flag - - Mever Fixed
(} wireless 8 Flag - - Mever Fixed
@ longmaon f Continuous 18 4 Mone Mever Fixed
@tollmon f Continuous 9 1 Mone Mever Fixed
@ equipmon & Continuous 2 0 Mone Mever Fixed
@ cardman f Continuous 11 3 Mone Mever Fixed
@ wwireman f Continuous g 1 Mone Mever Fixed
@ longten f Continuous 20 4 Mone Mever Fixed
@tolnen f Continuous 18 2 Mone Mever Fixed
@ equipten f Continuous 16 3 Mone Mever Fixed
@ carcten y Continuous 11 & Mone Mever Fixed
@ wireten f Continuous 22 3 Mone Mever Fixed | |

mutline 8 Fla - o Mever Fized ¥ |:

PucyHok 75. leHepupoBaHnue yana ¢unbtpa

[Mocne 3aBepmieHns ayauTa u J0OABJICHNS CTeHEPUPOBAHHBIX y3JI0B B TOTOK MOYKHO IPOAOJDKATH aHam3. [1pu
HEOOXOIMMOCTH BBl MOXETE U JAJIbIIle OTOMPATEH CBOM JaHHBIE, UCIOJIB3Ys JleTekTupoBanne anoMamii, Beidop
XapakTEePHUCTUK M HEKOTOPBIE IPYTHE CIOCOOBI.

W 1 L=
L [ B |
{ E] | — | ->\? —_—
= ) -
telco.sav Type
sz_\ _.a‘_“"\\
.g/ > £ ;: )
L - QL
| | L
Missing Value Imputa.. (generated)\ Anomaly
-t
.// >
\Buv/
churn

PucyHok 76. NoToK ¢ Haaysnom nporyLeHHbIX 3Ha4eHuni
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naBa 8. JleueHne npenapatamu (UccnepnoBaTtenbCcKue
Anarpammbl/C5.0)

B aTOM pasgere npenctaBbTe cebe, 9TO BbI - Bpa4-UCCIIeI0BATEN b, KOMIMIMPYIOLIUH JaHHBIE 11T HEKOTOPOI'O
HCCIieIoBanns. Bel cobpasi JaHHBIE O HEKOTOPOM MHOJKECTBE ITAIIMCHTOB C OJHUM U TeM ke 3abosieBanueM. Bo
BpeMsl Kypca JICYCHIS KaXKIbIil MAlMEeHT IPUHIMAJI OHO M3 MSATH JieKapcTB. YacTh Barieit paboThI - HCIIOJIb30BATh
TCXHI/IKy HCCIICAOBAHUA JAHHBIX, ‘ITO6BI HaﬁTH, Kakou npenapaT OIITUMAJICH IOJIA 6yﬂyLL[I/IX NAaIMUEHTOB C TAKUM XEC
3a00JICBAHUEM.

DTOT nmpUMep UCMOJIb3YeT NOTOK druglearn.str, B KOTOPOM UCHOJb3yeTcs daiin nanabix DRUG [ n. D1u daiissl
HaxoasTcs B katajore Demos mo0boit ycranosku IBM SPSS Modeler. JlocTyn kK HUM MOXHO HOJIyYUTh W3 TPYIITEI

nporpamm IBM SPSS Modeler B merto ITyck Windows. ®aiin druglearn.str HAXOIUTCS B KaTaJIore streams.

B JEMOHCTPAITMOHHOM NPUMEPE UCIIOJIB30BAHBI TAKUE ITOJIA JaHHBIX!:

ITose nanHbIX Onucanne

Age (Bospacr) (Ywucmo)

Sex (ITom) Muma F

BP (apTepuasibHOE TaBJICHUE) Hasnenue xposu: HIGH (Bbicokoe), NORMAL (HopmanbHoe) wiu LOW (Hu3koe)
Cholesterol (Xomnectepun) Copeprxanne xosecteprna B kposu: NORMAL (ropmaisnoe) i HIGH (Beicokoe)
Na KonnenTparnus HaTpust B KpOBU

K KonuenTpanus xamus B KpoBI

Drug (ITpenapart) PeuentypHblii npenapat, 1Jisi KOTOPOro HaOJII0AaIach peakius NalueHTa

UTeHne B TEKCTOBbIX AaHHbIX

ir?

var. File

FaL =l £ s

Catabase ‘far. File Auto Data Frep =1

M

PucyHok 77. [JobaBnerue yana ¢aiina nepemMeHHbIx

MOXHO CUMTBHIBATDH AaHHBIE B (hOpMaTe TEKCT C pa3/IeIMTENIIMU, HCIIOJIb3Ys y3e y3el ¢aiiina nepeMeHnsIX. Y3el
(haiiya mIepeMEHHBIX MOXXHO JI00ABUTH C MAJUTPHI - JIMOO MISJIKHUTE MO BKJIaake VICTOYHNKH 1 HaliuTe y3e1, 00
nepeitnute Ha BKJIaAKy V30pannoe, coepKaIlyro 3TOT y3eJ IO yMoTYaHuto. J{ajee MeIKHATE TBaXIbl 0 HOBOMY
y3IIy, 9TOOBI OTKPBITH €T0 TUATIOTOBOE OKHO.
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HaxxmuTte KHOIIKY ¢ CHMBOJIOM MHOTOTOYHS (...) clpaBa oT 1ot Paii, 4ToOb! nepeiiTu B KaTajior, B KOTOPOM B
Ballei cucremMe yctaHoByieH MoAyJslb IBM SPSS Modeler. Otkpoiite kaTajor nemo-Bepeuii Demos 1 BbiOepute (haiii
¢ umereM DRUG I n.

Voenutech, YTO BKJIIOUEH Mepekiitoyatesib CUHTHIBATH HMeHA noJieil n3 ¢aiiia, 1 oopaTuTe BHUIMAHUE HA MOJI U
3HAYEeHU S, 3arPy>KEHHBIE TENePh B JUAJIOTOBOE OKHO.

‘."ar. File

( = || B prev 2| Refresh E

FCLEO_DEMOSIDRUGTn

.

==
Fil “ ]I itter | | i I
e Dota Fiter Types Annotations

_—m
File:  [BCLEO_DEMOSIDRUGTR @

Lge,%ex ,EP Cholescerol Na, K, Drug
23,F,HIGH, HIGH,0,792535,0. 031258, drug¥
47, M, LOW, HIGH, 0. 739309,0, 056468, drugC
47 ,M,LOW,HIGH,0.697269,0. 068944, drugC

[41 [H]

|| Read field names from fils ] Specity number of fields 1

Skip header characters: na EL comment characters: I:I

Strip lead and trail spaces: @ Mone © Lett © Right © Bath

.
-

Invalid characters: @ Discard © Replace with

Encoding: Stream default ™ Decimal symbal: |Stream default ¥
Dielimiters - Lines to scan for type: ﬁ
[ space (o] comma [ Tab

E Sutomstically recognize dates and times
[ Mewline [T other Autes

D Mon-printing characters Single gquotes:
|:| Allow muttiple blank delimiter s Doukle quates:

PucyHok 78. [inanorosoe okHo ®aiin nepemMeHHbIX
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]
[ fm]

Overrice Storage Input Formast

3 Integer

@ String

|A] string

|A[ string /I
7 [Unknownd

@ String %

{} Integer

(‘é} Real

@ Time

BH Date

E Timestamp

Chalesteral
Ma

K

Drug

OEE”EEE

@) wiew current fields @ wiew unused field settings

(o) (conee)

PucyHoK 79. ismeHeHune tuna xpaHeHua 454 nons

EdDRUGTH (<]

~ Field | Measurement Yaues | Miszing Check | FRolke
{} Age ‘f Continuous [15,74] Mone “ Input
@ Sex 8 Flag WiF Mone N Input
[a] er @b hominal HIGH,LOWY, ... Mare ™ Input
[A] Cholesteral & Flag MORMALHI... [Off = |Mone ™ Input
3 Na & Cartinuouz [0.500169,0....[on %) rlone M Input
HEH & Cartinuous [0.0200220... ot [% Mone ™ Input
@ Crrug &) PMominal drugd, drud.... (Soecify Maone N Input

@) wiew current fields  © wiew unused field settings

(o) (conee)

PucyHok 80. Bbibop onuwii 3HaueHnne Ha BKnagxe Turbi

MlenxauTe Mo BKIaake /lanHble, 4TOOBI epe3anaTh MoJjle U N3MEHUTH 1 Hero Cucremy xpanenus. O6patute
BHUMaHME Ha TO, YTO CHCTEMa XPAHEHHUs OTJINYaeTCs OT napamerpa Vi3mepenue, To eCTh TUIA U3MEPEHUIA (TUIIA
UCIIOJIb30BAHUSI) OJIS JAHHBIX. JlONOJHUTEIbHYIO HHPOPMAIIUIO O TUNAX HOJIeH [1JIs BAIIUX JaHHBIX MOXHO HaNTH

T'nasa 8. Jleuenune npenapatamu (MccenoBatesbekue quarpammal/C5.0) 79



Ha BKJaake Tunbl. Kpome Toro, MoxxHo Be1OpaTh IIpounTaTh 3HAUEHHS, YTOOBI HIPOCMOTPETH (haKTHIECCKHIE
3HAYEHUS JIJIS KaXKIOTO TOJISI C YIeTOM BBIOPAHHOTO B CTOJIONE 3HaueHus. DTOT MPOIECC HA3BIBACTCS
HHCTAHINUPOBAHHE.

INob6asneHue Tabnuupbl

Tenepb, Korga Bbl 3arpy3ujii (baﬁn JaHHBIX, MOXETC IIOCMOTPETh Ha 3HAYCHUS HEKOTOPBIX 3aIucei. O,HI/IH us3
croco60B CACJIaTh 3TO - HOCTPOUTH IOTOK, co,uepxcamnﬁ y3€ia Ta6m/ma. YTO0OBI HOMECTHTD B IIOTOK y3eia Ta6m/ma,
b0 ABAXbI IIECJIKHUTEC 110 3HAYKY HaA IMaJIMTPE, mbo IepeTalmurTe €T0 Ha XOJICT.

7)) —»
DRUGIN Table

PucyHox 81. Y3en Tabnuua, noACOeANHEHHBIA K Y371y UCTOYHUKA AaHHbIX

File Edt Inzert “iew Toolz Superblode  WMindow  Help

- n

SR A8 e~ B

Table (7 fields, 200 records) #2
|ga File |5 Edt &) Generate
| Table || Annotations
SN EEEE Age |Sex |BP |Ch0|esier0l |Na |K |Drug |
.. —> | 1 23 F  HGH  HGH 0793 003 drugy s
2 47 M Low  HGH 0738 0056 dgc
DRUGIN Tahle 3 47 M Low  HGH 067 0063 drgc
4 28 F  MNORMAL HIGH 0564 0072 drugk
5 B F  LOw  HGH 0550 003 drugy
6 22 F  MORMAL HGH 0677 0079 drugk
7 49 F  MORMAL HIGH 0790 0048 drugy
8 4 M Low  HcH 0767 0063 drugc
] B0 M NORMAL HIGH 0777 0051 drugy
10 43 M LOw  NORMAL 0526 0027 drugy
11 47 F  Low  HGH 0895 0076 dgC
12 34 F  HGH  MORMAL 0BGE 0038 drugV
13 43 M Low  HGH 0627 004 drugy
14 74 F  Low  HGH 0793 0038  drugy
15 S0 F  NORMAL HIGH 0828 0065  drugk
16 16 F  HIGH  MORMAL 0834 0054 drugV
17 B9 M LOW  NORMAL 0843 0074 drug
18 43 M HEH  HGH 0656 0047 drugh
19 23 M Low  HGH 0558 0077 drugc
20 32 F  HEH  NORMAL 0643 0025 drugY =
=

PucyHok 82. 3anyck noToka ¢ naHesm UHCTPYMEHTOB

[Tpu ABOMHOM IIIeJTIKE IO Y3JIy Ha HAJMTPE OH ABTOMATHIECKH [TOICOCANHSACTCS K BHIOPAHHOMY y3JIy Ha XOJICTE
notoka. J[pyroit BApuaHT - €CJIM y3JIbI ellle He COeMHEHBI, MOXXHO MOJICOeANHUTD y3es McTounuk k y31y Tabmuma
IIPH OMOIIY CpeAHel KHOIKY MBIIIU. BMecTo cpenHeil KHOIKY MBIIIN MOXHO HUCIOJIb30BaTh OOBIYHYIO, YAEPXKUBAS
HaxaTol kiaBuiry Alt. UToObI TpOCMOTPETH Ta0JIUILy, HA TAaHEJIM HHCTPYMEHTOB HAKMUTE 3€JICHYIO KHOIIKY CO
CTPEJIKOH, 3aMyCKaIOIy 0 OTOK, MM IIEJIKHUTE IPaBoi KHONKOM 1o y3i1y Tabsuna u Beibepute 3amyck.

80 PykoBozctBo no npuitoxenusim IBM SPSS Modeler 18.2



CospaHue rpada pacnpeneneHuna

Bo Bpems nccire1oBaHMs JAHHBIX 9aCcTO MOJIE3HO M3YYaTh JaHHBIE, CO3/1aBas BuzyajbHble cBoakU. IBM SPSS
Modeler npensiaraet Ha BLIOOD psifl pa3JIMYHBIX THIIOB JUATPAMM JIJIS1 PA3JINYHBIX THUIIOB CBOJUMBIX JIAHHBIX.
Hanpumep, 4ToObI HaliTH, KaKas 4aCTh MAllMEHTOB OKa3aJIaCh YyBCTBUTEJbHA K TOMY UJIM HHOMY Ipenapary,
ucnoJb3yiite yzen Pacnpenesenue.

Z[O6aBI:TC B IIOTOK Y3€JI PaCHpGZ[GJ'ICHI/IC, HOAKJIFOYUTE ,Z[O6aBJ'I€HHLII71 Y3€II K y3J1y HcTtounuk u 3atem JBaXXIbl
IICJIKHUTC IO Y3J1Y, YTOOBI OTPCAAKTHUPOBATH OIIIIKMA BBIBOJA.

Bribepute Drug (mpenapaT) Kak 1MoJjie Ha3HAYCHHUS, 1JIsI KOTOPOTO HY)KHO BBIBECTH pacHpezesieHne. 3aTeM IIeJIKHATE
10 3amycK B TUAJIOTOBOM OKHE.

kd Drug

N\
PN

;(.- = \'\

Field: Drug

r
|

‘ Plot

Plict:

RS

@ Selected fiskts

All flags (true values)

Field:

@l Drug

Cerl

Colar

® natural © Name © Type
(none)

ol sex
eler

L {2h cholesteral

Sort: 8' Drrug I,
by

D Proportional scale Diruig

PucyHok 83. Bbibop npenapara KaK rnonia HasHayeHus

E Distribution of Drug #1
lod File = Edt  §) Gererate  oF Wiew
O | ) [,
Tahle EI_'Graph :i_ADnotations !
Walue Proportion U Count
drugd, 11.5 23
drugE 3.0 16
drugic .0 16
clrug 270 24
drug 455 91

PucyHok 84. Pacnpeaenernve OTK/MKa Ha v npenapara

[TosyyeHHast nuarpamMma nomMoraet yBuzaeTh "dpopMy" nanubix. Ha Heil BUHO, YTO YTO HAIMEHTHI Yalle BCEro
pearupoBaJid Ha npenapat Y u pexe Bcero Ha npenapatsl B u C.

T'nasa 8. Jleuenune npenapatamu (MccenoBatesbekue quarpammal/C5.0)
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|& Data Audit of [7 fields] g@
(@)

(G Fle (S Eit ) Generate

CAudt | Guality  Annatations

Fiele Graph Measurement hin M Mean Stof. Dy
3 oge W H-H-"H & Cortinuous 15 74 44,315 16.544
@ Sex 8' Categarical -- o o e
E BP H ﬂ 8' Categorical - = - =
[A] Cholest... &l categorical = = i =

@ a I W-ﬂj —"'H & Cortinuous 0500 0,596 0.697 0119

Bk il W m ITHL 2 continuous 0.020 0.0850 0.050 0018

[4] Drug H 2B categorical i 2 i s
Em =

S — [*]

1Indicates a multimode result 2 Indicstes & sampled result

PucyHok 85. Pesynbtarsl ayanta AaHHbIX

[[pyroﬁ BapHUaHT - NOACOCANHNUTD U BBIIIOJIHUTD Y3€J1 Ay,E[I/IT JaHHBbIX, YTOOBI YBUIOCTDH paCnpeacJICHUSA U AUarpaMMbl
Cpa3y 1o BCEM IOJISIM. V3en AyHI/IT JaHHBIX JOCTYIICH HAa BKJIAOKC Brso.

CospgaHue guarpaMmmbl pacCceAHuUnA

Teneps nocMOTpHUM, Kakue paxTOpsl MOTJIM IOBJIMATH Ha IEJIEBYIO IepeMeHHyto - Drug (npenapart). Kak
UCCIIeIOBATEIb, BBl 3HAETE O TAKMX BaXKHBIX (paKTOpax, KaK KOHIEHTPAIUs HATPUS U KaJIis B KpOBH. [10CKOJIBKY 3TO
YUCJIOBBIE TOKA3ATEIM, MOXHO CO3JaTh AUArPAMMY PACCESIHUSI HATPUsI B 3aBUCUMOCTH OT KaJlus, UCIIOJIb30BAB
KAaTeropuu Ipenapara Kak HajJ0XXEHUE LIBETOB.

ITomecTtute y3eia Fpa(bI/IK B pa60qee IMPOCTPAHCTBO U COCAUHUTE €0 C Yy3JIOM I/ICTO‘IHI/IK, 34TEM JABAX/IbI IICJIIKHUTE,
YTOOBI OTPECAAKTUPOBATL.
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E7v.?

Z/\&\ I_

= Aiha 1K

Pt | optons | agpesrance | ouput | ammctatons |

t ¥ field: Lf T

[ LA v ot @ K [ B

Crverlay

Calor: - Size:

@ mMone
Smoather

Function v =

Overlay type:

PucyHok 86. CosaaHue anarpamMmbl pacceaHnsa

Ha Bxmanxe I'paduk Be1doepute Na xak nosie X, K xak nosie Y 1 Drug Kak 1oJjie HaJOXKEeHUs. 3aTeM IIeJIKHUTE [0

3anyck.

Ha rpa¢uke sicHO BUTHO OPOT, BBIIIE KOTOPOTO NMpenapat Y Bceraa NpearnouTUTEIIeH U HIKE KOTOPOTro npenapat ¥
HUKOTIa HE MPEIOYTHTENICH. DTOT MOPOT MPEICTABIISIET ONpeIeJIeHHOe OTHOIeHre HaTpus (Na) x xammro (K).

0.08

0.077

0.06—

= 0.057]

0.04

0.03+

0029

Drug

O druga
@drugB
@ drugc
@ drugx
Odrugy

PucyHok 87. [quarpamma pacceaHna A7[ pacnpeaeneHuns npenapara

CosznaHue Beb-gnarpaMmmbl

ITockobKy MHOTHE TIOJISI TAHHBIX - KATETOpUAJIbHBIE, MOKHO TaKXkKe MOMPOO0OBaATh MOCTPOUTEL BeO-rpad,

M300paKATOMINN CBSA3U MEXIY MEXIY pa3IMYHbIMU KaTeropusiMu. st Havata B paboyeM IpOCTPAHCTBE K Y31y

Ucrounuk noacoeaunute y3ea Web. B muamorosom okue Beb-y3ia Beibepute BP (aptepuasbHoe aaBieHue) u Drug

(mpenapart). 3aTeM LIEJIKHUTE 1O 3amycK.

T'nasa 8. Jleuenune npenapatamu (MccenoBatesbekue quarpammal/C5.0)
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Web of BP x Drug : Absolute

AEx]

lad File |5 Edt 1) Generste  oF View 8 weh =Lk

! Graph ! Annatations |

HIGH
Le]
drugh LOW
@
drugBe MORMAL
(]
drug
drugC
dri]  Hide
QEBpP Hide and Replan

PucyHok 88. Be6-rpa¢g npenapartoB B 3aBACUMOCTY OT apTepnasibHOro 4asieHus

I'nmans Ha uarpaMmy, MOKHO BHJIETB, YTO TIPENapar Y CBs3aH CO BCEMH TPEMs YPOBHSIMH apTEPHUATILHOTO
JTaBJICHUS. DTO HE YAWBHUTEIIHHO - BBI yXKe Y3HAJM, B KAKON CHTyallnd B KOTOPEHI mpenapat ¥ ontuMajeH. UToObt
COCPEIOTOYNTLCS Ha OCTAJIbHBIX MpenapaTax, mpemnapat ¥ MOXHO CKpbITh. B MeHIo Buja Beibepute Pesknv
PeIaKTHPOBAHMSI, 3ATE€M IIIEJIKHUTE IPABOi KHOIKOH 1O TOYKe mpenapaTa Y u Boioepute CKPbITh H NEPEeNIaHHPOBATD.

Ha ynpoctusiueiics nuarpamme npenapar ¥ 1 Bce €ro CBA3U CKPbITHL. Tenepp CHO BUAHO, YTO C BBICOKUM
apTepuaJbHbIM JaBJIEHUEM CBS3aHBI TOJIbKO mpenapathbl 4 U B. Tonbko npenapathbl C 1 X CBA3aHBI C TOHKEHHBIM
apTepuaJbHBIM JaBJIeHHEM. A HOpMaJIbHOE apTepuaJIbHOE JaBJIEHUE CBSI3aHO TOJIBKO ¢ mpenapaTtoM X. OqHako
TOKa HESCHO, KaK JIJIsi KOHKPETHOTO MalieHTa BeIopaTh Mexay npenapatamu A u B wim C u X. 31ech Ha TOMOIIb

OpUXOJUT MOJCJIUPOBAHUC.
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Web of BP x Drug : Absolute

i
!

lad Fle = Edt € Gererste  &F View @ wieb = Link

. ——— |
! Graph || Annotations

BEX]

MORMAL
o
drugh
@
drugCe oLowW TSeHIGH
(5]
L drugB
drugx
QBP @Drug
- : =
5 47 19 oz 23 28 27 20 3 33 35 37 30

PucyHok 89. Beb-rpag, Ha KOTOPOM CKPbLIT npenapar Y v ero cBasu

BbluncneHne HOBOro nonf

[TockompKy OTHOIIEHHNE HATPHS K KaJIMIO, TO-BUANMOMY, IIPEICKa3bIBaeT, KOTa CIEAyeT UCIOJIb30BaTh Ipenapar v,

MOXHO BBIYUCJIUTH ITOJIC, COACPKAIICE 3HAUYCHNUC OTOI'0 OTHOIICHUA OJIA KaXJI0# 3amucu. ITO MoJIe MOXKET
OKa3aTbCA IIOJIC3HBIM B HaﬂbHeﬁmeM, Koraa BbI IOCTPOUTE MOJIC]Ib, MIPOTHO3UPYIOIIYIO MPUMEHEHUC KAXK 0TI 0 U3
IIATU DIpenapaToB. IIJ'IFI Haydalia, YTOOBI YOPOCTUTH CTPYKTYPY NOTOKA, YAAJIUTEC BCC Y3JIbl, KPOME y3Jia UICTOYHUKA

DRUG In. ITpucoennanre k DRUG1n y3en Berunciennii (Bkiaaaxa ONuuy moJis), 3aTeM HIeJIKHATE IBAX/IbI [0 Y3JIy

BBI‘II/ICJI@HI/IP'I, YTOOBI OTPEAAKTHUPOBATD €I'0.

T'nasa 8. Jleuenune npenapatamu (MccenoBatesbekue quarpammal/C5.0)
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' Derive

= [ ()

—»
&/
Derive as: Farmula

. |
Settings Ann @Eﬂ&]

Derive field:

Mode: @ Single Muittiple

Ina_to_i¢

Fieldtype: | & <Defaut= =

Faormula:

=

PucyHok 90. PeaaktnpoBaHue y3na npon3BoAHbIX AaHHbIX

Hazosute HOBOE mos1e Na_to_K (HaTpuii x xammro). [TockoJIbky HOBOE MOJIe HYKHO BBIYACIIATH, ACJII 3HAUCHUE
HATPMs HA 3HAYEHME Kayus, B kKauecTBe popmyJibl BBeaute Na/K. Kpome Toro, MokHO co31aTh GOpMYITy, LIEJIKHYB
10 3HAUKY cipasa ot moJist. OTkpoercs [TocTtponTess BeIpaXeHui, B KOTOPOM MOXXHO CO3/1aBaTh BBIPAKEHMUS,
MOJIb3YSICh BCTPOGHHBIM CIIUCKOM (DYHKIINI, OTIEPAH/IOB U TMOJIEH U UX 3HAYCHUH.

MoOXHO IPOBEPUTH pacHpeesIeHe HOBOTO MOJIsl, IPUCOEAMHUB K Y3JIy BBIYUCIICHUH y3es TucTorpamMm. B
JINAJIOTOBOM OKHE y3JIa TUCTOTpaMM ykaxute Na_to_K xax moJie, Aj1s1 KOTOPOTro CTPOUTCS Auarpamma, Drug kak

I10JIE HAJIOXKCHUS.
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 Na_to_K

Crverlay

Colar:

PucyHok 91. PenaktnposaHue y3na ructorpamMmmbi

3amyCcTUB MOTOK, BBI MOJIYYHTE MPUBEACHHYIO 3/1eCh qUarpaMmy. [1o 3aToMy 3KkpaHy Bbl MOXKETE 3aKJIFOYUTh, YTO MIPH
3HaYeHnu Na_to_K oxoi1o 15 1 BbIle onTUMAJIeH mpenapar Y.

lad File | S Edt ) Gererate  &F View

o

Na_to_K

Drug

Ddruga
M drugs
.drugc
M drugx
Odrugy

PucyHok 92. Beisoa ructorpammsi

T'nasa 8. Jleuenune npenapatamu (MccenoBatesbekue quarpammal/C5.0)
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NMocTpoeHne moaenu

HccrnenoBanue n 00paboTka JaHHBIX TOMOTAIOT CPOPMHUPOBATH HEKOTOPBIE TUMOTE3bl. Ha BEIOOD mpenapara,
MO-BUAMMOMY, BJIUSIET OTHOIIICHNE HATPUS K KaJIMIO B KPOBH, 4 TAKXKe apTepualibHoe AaBieHne. Ho moka BbI He
MOJXETE BIOJIHE OOBSCHUTD BCE 3TH B3aUMOCBSI3U. B 9TOM cUTyanuu HAWTH OTBETHI IOMOXET MOJIeJIupoBaHue. B
JIAaHHOM CJIyyae Mbl IOIpoOyeM NOJOTHATh MO/ JAHHbIE MOJIe/Ib ocTpoeHus npasui C5.0.

[TockoJpKy UCTIOIB3YETCS MPOU3BOIHOE TOJIe, Na_to_K, MOXHO OTGIIBTPOBATH UCXOTHBIE OIS, Na 1 K, 4TOOBI He
HCIIOJTb30BATh UX JABAXK/IBI B aJITOPATME MOJIEIMPOBAHUS. DTO MOXHO ClIeJaTh IPH IIOMOIIH y3J1a OUiIbTp.

Fiter || Annatations
\?'_ m Fields: 8 in, 2 filtered, O renamed, 6 out
Field Fitter Field
Lige — Age
Sex — Sex
EP —_— EP
Chiolesteral —_— Chiolesterol
Ma > Iz
K > I
Dorug — Drug
Ma_to_l — Ia_to_k

@) view current figids “iew unuzed field settings

PucyHok 93. PegaxtupoBaHue yana dunbTp

Ha Bkiagxe @mibTp MIEJKHATE IO CTpeikaM psaoM ¢ Na u K. Ha cTpeskax mosiBsATCS KpacHble OYKBBI X,
MTOKa3bIBASl, YTO ITH MOJIS Telepb OTHUIHLTPOBAHEL.

3aTeM noAcoenuHUTE y3es Tur, noakiroueHHbIR k y3,1y @uibTp. [Tpyn nomomu y3ia Tun MoXHO yka3aTh, Kakue
THIIBI [10JIEH UCIOJIB3YIOTCS U KaKyIO POJIb UI'PAIOT AJIS IPOrHO3UPOBAHMS PE3YJILTATOB.

Ha Bxnaaxe Tunsl 3amaiite qo1s mosst Drug (npenapat) posib Hasnavenne, ykazas, yTo Drug - 3TO TO MOJIE, KOTOPOE

HY>XHO IPOTHO3UPOBaTh. OCTaBbTE IS OCTAJILHBIX MOJIeH posth ICTOYHHK, YTOOBI HCIIOJIE30BATh UX KaK
MIPETUKTOPHL.
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Field _ Measurement Walues Miszing Check Rale
3 mge & Continuous [15,74] Mane ™ Input
@ Sex 8 Flag MIF Mone \ It
[a] BP @ Mominal HIGH,LO... Mane " Input
[&] Cholesterol | i Flag NORMALY... Nane N Input
@ Drug &; Mominal crugd dru... Mone M nput ¥
@nato K &P Continuous [6.255724... Nane N Inpt
@ Target
@) Bath
© mone
@) view currert fields @ wiew unused field seftings g Partition
@
“id Record D~

PucyHok 94. Peaaxktnposanue y3sna Tun

YTOOBI OIICHUTD MOI€CJIb, IOMECTUTC Y3€JI C5.08 pa6oqyro 00JIaCTh ¥ MOJACOCAMHUTE €T0 K KOHITY IOTOKA, Kak
MoKa3aHo. 3aTeM HaXXMHUTE 3CJICHYIO KHOIIKY 3anycx Ha NaHEJIM UHCTPYMCHTOB, YTOOBI 3alyCTUTD MMOTOK.

-9 —-® 0@

DRUGTN Ma_jo_K Filter Twpe Dirug

Ma_to_K

PucyHok 95. Jobasnenue y3sna C5.0

T'nasa 8. Jleuenune npenapatamu (MccenoBatesbekue quarpammal/C5.0) 89



MpocmoTp moaenu

| Streams || outputs | Models

L

Agd To Stream

Browse

Rename ancd Annotate %
@ Generate Modeling Mode

Save Model

Save Model Az

% Store Model...

Export PhtL..

Aglel to Project
X Delste Delete

PucyHok 96. [Npocmotp moaenu

ITocne BmosHEeHN y31a C5.0 crienok Monesm 106aBIseTcs B HOTOK, a TAKXKe Ha NAJMTPY Mojeu B BepXHeM
HPaBOM YIJ1y OKHa. 1J1s1 HpOCMOTpa MOJEIIH HIEJIKHUTE NPABON KHONKOM MO JIFOOOMY M3 3HAYKOB U B KOHTEKCTHOM
MeHto Beioepute M3mMennTs i O0630p.

B Opay3sepe npaBut BEIBOAUTCS HAOOP MPaBUII, CTeHEPUPOBaHHBIX y3JioM C5.0, B hopMaTte nepeBa pelieHuii.
Brauase nepeBo cBepHYTO. UTOOBI pa3BepHYTH €ro, MISJKHATE 110 KHOIIKe Bee, KoTopast BLIBOAKUT BCe YPOBHMU.

SLIMmErY ;Seﬂings Annotations

5 =5 4

| Model || siewver

E- Ma_to_K==1464
Ma_to_l =14 64 = drugy

PucyHok 97. Bpaysep npasun

Teneps BbI BUANTE HEAOCTAIOIINE YACTH KAaPTUHBI. J{J1s1 manueHToB ¢ oTHOIIeHneM Na k K Huxe 14,64 1 BBICOKUM
KPOBSIHBIM JIaBJICHUEM BBIOOD Mpernaparta 3aBUCUT OT Bo3pacTta. JIJIs MaIMeHTOB C HU3KUM KPOBSIHBIM JIaBJICHUEM
ONTUMAJIbHBIM MPEIUKTOPOM, O-BUIUMOMY, OyIE€T YPOBEHb XOJIECTEPUHA.
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Model | viewer | Summary | Settings | Annotations

B Na_to_K == 14 64
B BF = HIGH
C b Age == A0 = drugh
. Age =50 = drugB
B- BF = LOW
¢ i~ Cholesterol= MORMAL = drugX
i b Cholesterol = HIGH = drugC
i BP = NORMAL = drugX
- Ma_to_k = 14.64 = drugy

PucyHok 98. bpaysep npaBui B NOJIHOCTbIO PACKPLITOM BuAe

To *e camoe IepeBo pellieHnit MOKXHO IPOCMOTPETh B 60Jiee CII0XHOM TpaduieckoM popMaTte, METKHYB 10
BkJaake CpecTBo NpocMoTpa. 311ech yI0OHO MPOCMOTPETD YKUCIIO U MPOLEHT HAOIIFOACHU 1T KaXXA0H KaTeropun
KPOBSIHOT'O JaBJICHUSL.

= - -
1GH H drugB 41.026 18 l—
= drugC nooo of 9 —
B drugs nooo o
w drugy 0000 o _ Categn
Total 19.500 39 :gf“gg
= L rug
= = 5[ u drugC
B drugs
B drugy
Total
T
Catego
B drugh
ORMAL— 1 38
Nade 1 Node 4 Liad
B drugs
Category % n Category % n ® drugy’
B drugh 210 23 B drugh oooo o Total
B _ |mdruge 14679 18| ; ® drugh 0000 0 L=
NodeD ________ ; =14.641961 drugC 14578 18 EF 1 O drugC 47058 16 —Chalesteral -
: mdugy 49541 54 mougk 52941 18
_Categay % nf m drug 0.000 0 m drugy 0000 0 _Catean
:gf“gg 113333 122 : Total 54.500 108 Total 17.000 34 :gf“gg
rug 5 ' — m g
mdrugc 8000 1g[ Aok S Ll T Ll IGH drugs
W drug 27.000 54f W gy
morugy 45500 91f Category % n Category % n w drugY
Total  100.000 200 S oo e n Total
_____________________ = rug 3 _ |mdrug 2 L
= ={4e4135] drugG 0000 D ORMAL 0 gugc 0000 0
B g o.ooo 0o B drugx 100000 36
W drugy 100000 91 B drugy nooo 0o
Total 45500 91 Total 18000 36

PucyHok 99. LlepeBo peLuenuii B rpapudeckoMm ¢popmare

Ucnonb3oBaHue y3na AHanus

O1eHNTh TOYHOCTH MOJIEI MOXHO MPH oMol y3j1a AHamm3. [Toncoenunute y3esa AHamm3 (C HaJIuTphl y3ja
BBIBOJIA) K CJICIIKY MOJEJIU, OTKPOITE y3eJ1 AHaJIU3 U BeIOepuTe 3amyck.
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e

DRUGTH Ma_fo K Filter S Drug

w —

Ma_ta_kK Drug Analysis

PucyHok 100. [JoGasnenue y3na AHanm3

B BBIBO/JIC y3JIa Amnanmus IMOKa3aHo, YTO IPU 3TOM UCKYCCTBECHHOM Ha6ope JaHHBIX MOJEJIb MPABUJIBHO
IIpe/ICKa3bIBaeT BHIOOP MpemnapaTa Al Kak /101t 3anucu B Habope JaHHbIX. [1pu peasisbHOM HabOpe TaHHBIX BBl BPST
Jm yBuuTe TodyHOCTh 100%, HO IIpM MOMOINM y3J1a AHAJIM3 CMOXETE y3HATh, JJOCTHUIJIA JIU MOJIEJIb IPUEeMIIEMOi
TOYHOCTH JJI1 KOHKPETHOT O MPAKTHUYECKOTO IPUMEHEHUS.

(e - -
al Analysis of [Drug]
hﬁ File | Edt

e s

E-Resultz for autput field Drug
B- Comparlng FC-Drug with Drug

: Correct 200 100%
- \Nirong il 0%
Total 200

PucyHok 101. BeiBoa y3na aHanamsa
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FmaBa 9. dKpaHUpoBaHue NpeaAUKTOPOB (BbIGOP
XapaKTepUCTUK)

V3en Beibop xapakTepuCcTHK HOMOTaeT HACHTU(DUIIPOBATH OIS, KOTOPBIE OYAYyT HAMOOJIee BAXHBIMHA IS
IIpeIcCKa3aHms ONPEICIICHHBIX BRIXOIHBIX TaHHBIX. I3 HaOopa B COTHH U Take THICSYU MIPEIAKTOPOB y3eII BEIOOpa
XapaKTEePHUCTUK IKPAHUPYET, PAHXKHUPYET U OTOUPAET MPEIUKTOPHI, KOTOPBIE MOTYT OKa3aThCSl CAMBIMH BaKHBIMU.
B xoHEYHOM CcueTe BBl MOXETE MOJIYYUTh O60Jtee OBICTPYIO B 60Jee 3PPEKTUBHYIO MO/IEIb, KOTOPAs UCIOJIb3YET
MEHbIIIe TPEUKTOPOB, BHITOTHAETCS OBICTPEE M OKA3BIBAETCS MPOIIE /ISl TOHUMAHMUSL.

Hcnosb3yeMble B 3TOM IpUMepe JAHHBIC MPEJICTABIISIFOT COOOM XPaHMIIUINE JAHHBIX JIJISI THIIOTETHYECKOMN
TeJie(hOHHOU KOMIIAaHUM U COAepKaT MHQOPMAIUIo 00 OTBeTaX Ha CHelUaJIbHbIC MPEIJTOKEHUSI OT ISTH THICAY
KJIAEHTOB KOMIIAHUU. DTHU JTaHHbIC BKIIFOYAIOT B ce0s1 OOJIBIIIOE YUCIIO TOJICH, COAepKAIINX CBEICHUS O BO3PACTE,
3aHITOCTH U I0XO/Ie KJIMEHTOB, a TAKXKE CTATUCTHUKY UX TeJie(DOHHBIX 3BOHKOB. Tpu moJis "Ha3HauYeHUs"
MOKA3bIBAIOT, OTKJIMKHYJICS JIX KJIMEHT HA KaX/I0€ U3 Tpex MpesioxkeHuii. KoMmnaHus Xo4eT UCHOJIb30BaTh 9TH
JIAHHBIE JJIsI IOMOIIIM B MPEJCKAa3aHUsIX, KAKUE KJIMEHThl HanboJiee BEPOSITHO OTKJIMKHYTCSI HA aHAJIOTUYHbIE
MPEAJIOKEHNS B OYyIIIEM.

DTOT npuUMep UCIOJIb3YeT MOTOK featureselection.str, B XOTOPOM HUCIOJb3yeTCs (aill JaHHBIX customer_dbase.sav.
OT1H (aiisiel HaxoaaTCs B Katajore Demos moboit ycranoku IBM SPSS Modeler. locTyn k HUM MOXHO HOJIyYUTh
u3 rpynmnsl nporpamm IBM SPSS Modeler B mento [Tyck Windows. ®aiin featureselection.str HAXOIUTCS B KaTajore
streams.

D1oT npumep GOKYCUPYETCs TOJIBKO HA OJTHOM UX MPEJIOKEHHI KaK Ha [eJIeBOM. 3[eCh UCIIOJIb3YeTCs Y3eil
BeIpamuBanus aepeBa CHAID s pa3paboTKu MOJEIH, OMMMCHIBAOIIEH, KaKue MOKYIAaTe I HanboJiee BEpOSTHO
OTKJIMKHYTCS Ha PEKJIAMHYIO KaMITAHUFO. 3[1€Ch [TOYEPKUBACTCS PA3JIMIUE IBYX [OIXO/I0B:

* be3 BbIOOpa XapaKkTepuCTHK. Bee oIt npe Mk TOpoB B HAOOpE JaHHBIX UCIIOJIb3YIOTCS KaK BXOJIHBIC MOJIS IEpPEBa
CHAID.

* C BbIOOPOM XapaKTepUCTHUK. Y3ea BeiOop XxapakTepuCTUK UCTIOJIb3yeTcs A1 BIOopa nepBbix 10 mpeaukTopos.
3aTeM OHU CTaHYT BXOJHbIMU noJismu epeBa CHAID.

[pu cpaBHEHHUH IBYX MOJIYYAFOIIUXCSI MOJIEJICH IepeBa BUIHO, KAK BBIOOD XapaKTEPUCTHUK IPUBOIUT K
3(h(HEeKTUBHBIM pe3yJIbTaTaM.

NMocTpoeHue NOTOKa

=]

—D-E?E—P-E

customer_dbase sav Type respaeze_01
He Y

y B o
CHAID

i 4
response_01 Lsing Top 10 Fields

CHAID
With All Fields

PucyHok 102. lpumep noToka Bbibopa XapaKTepucTuK
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1. Tlomectute y3es uCTOUHMKA (aiia CTATUCTUKY HA MYCTOU XOJICT MOTOKA. YKaXHUTE JJIsl 9TOro y3ia (Baiii ¢
HpUMEPOM HAHHBIX customer_dbase.sav, TOCTYIHBI B kaTasiore Demos Baiero katajora ycraHosku IBM
SPSS Modeler. MoxHO Takke OTKPBITh (ailyl ¢ MpuMepoM MOTOKa featureselection.str B xatajore streams.)

2. Hob6asbte y3en Tun. Ha Bkiaake Tunbl mpOKPyTUTE CTPAHUILY BHU3 M U3MEHUTE POJIb s response_(1 Ha
Hasnauenue. Ismennte Ha Her posm JJTa Ipyrux noJieit oteeta (response_(02 n response_03), a Taxke s ID
nokynatestst (custid) HaBepxy crucka. OCcTaBbTe 3HAUCHUEM POJIeit Bxog ISl BCEX OCTAJIbHBIX MOJICH U HAXKMUTE
kHonKy IlpountaTs 3Hauenns, a 3ateM kHonky OK.

Types || Format | Annotations |

== =i

[b Read Walues I Clear Walues I Clear Al Yalues ]

Field Measurement Values Mis=zing Check Role:
A VT IRE D U A u e ™ IR :
{,} ownpc é%) Mominal 01 Mone N Iruporst .
G owymipodd &?) Momireal 01 Mone “ It
{:} oW nNgame é%) Mominal 01 Mone N Iruporst
G ot &?) Momireal 01 Mone “ It
{:} news é%) Mominal 01 Mone “ Iruponst
{:} response_01 &;) Momireal 01 Mone @ Target
{:} responze_02 é%) Mominal 01 Mane © Mone
{:} response_03 &3 Mamirel 01 Mane & Mone g

@ view current fields  © View unused field zeftings
=

PucyHok 103. [JobaBneHue y3na Tun

3. J1o6aBHTH B MOTOK y3€JI MOJEIIMPOBAHAS BEIOOpA XapaKTEPUCTUK. B 3TOM y371e MOKHO yKa3aTh paBuja u
KPUTEPHH TSI SKPAHIUPOBAHHUS, VI AUCKBATA(DUKALINH, TOJISH.

3al'IyCTI/ITC IIOTOK, YTOOBI CO31aTh CJICIOK MOJACJIN BLI60pa XapaKTCPUCTUK.

5. IenkHuTE MpaBOil KHOMKOM MBIIIH IO CJIETIKY MOJIEJIM B IOTOKE MJIM Ha MaJuTpe Mojienu i BBIOepUTe OIIUIO
N3mennts i O030p, 4TOOBI IPOCMOTPETD PE3YJILTATHL.
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U response_01

L;’i File @ Generate

h

odel  Summary  Annotstions

T =3

: _ ——

Y

{} oty

{} [yl

{} [ &"_) Motningl

&) Mominal

{} owvnclvel &) Motninal

&) Mominal

Single category too large
Single category too large
Single category too large
Single category too large

{1}} Inwvireten f Cortinuous
{{r} Ineavirem... f Cortinuous

Too mary mizsing values
Too many missing values

il
Rank Field Measurement Importance Yalue
@ 3 {} e y Corntinuous |i| Important 1.0 o
@ 2 {} ownpc éb Mominal |i| Important 1.0
[ 3% edoat o Ordinal [ mportant 1.0
W 4 {3 internet @ Mominal [ mportart 1.0
@ 5 {} B &) Momiral |i| Importart 1.0
@ ] {} owngame &b Mominal |i| Important 1.0
@ 7 {i}} Eciuipmon y Continuous |i| Importart 1.0
@ g {} confer 6{3 Mominal |£| Importart 1.0
[ 93 ehil @0 Mominal [ mportant 1.0
W 10 {3 callwait @5 Mominal [%] mportart 1.0
@ 11 {} forveard &‘b Momiral |i| Importart 1.0
@ 12 {{P}tollmon f Continuous |i| Impattart 1.0
W 13 {3 muttine @0 Mominal [%] mportart 1.0
@ 14 {} oy i 6{5 Marmiral |i| Impattart 1.0
W 15 % calid @5 Mominal [#] mportart 1.0
@ 16 {{P} ecjuipten f Continuous |i| Impattart 1.0
W 17 {3 tallfree @5 Mominal [#] mportart 1.0
@ 18 {{P}tolnen f Continuous |i| Impattart 1.0
@ 19 {} churn éb Mominal |i| Important 1.0 | |
A il (’3 =hnil eedeat _I'I Mrdinal m Imrnrtart 10 l
Selected fields: 34 Total fields available: 128
‘ =095 [#]«=095 [=]=09
9 Screened Fields
Field feasurement Reazon

3 Ineouin... 4 Cortinuous

Coefficient of variation below threshald

PucyHox 104. Bknaaka Mozenb B cnenke Moaeny Bol6opa XapaKTepucTmk

Ha BepxHeil nanesm Moka3pIBAIOTCS IOJIS, OKa3aBIIUECs [TOJIE3HBIMH IS TIpeficka3anus. OHU paHXUPOBAHBI 11O
cBoeil BakHOCTH. Ha HIKHEH maHesm moka3aHo, Kakue MoJIs ObLIIM 3KpAaHNPOBAHBI IPH AHAJIM3E U OYEMY.
W3ydast nosist Ha BEpXHEH MaHeIn, MOXHO PEIINTh, KAKHE U3 HUX UCIOJIb30BATh B MOCIIEAYIOIINX CeaHCaX
MOJEJINPOBaHHUS.

Tenepb MOXHO BBI6paTL IOJIA OJIA UCIIOJIb30BAHUA HUCXOAAIICTO MMOTOKA. Xotsa HUCXOOHO 34 noJist ObLIN
ONpCACIJICHBI KaK BAXXHBIC, Mbl XOTUM COKPATUTH Ha60p MNPECAUKTOPOB CIIC CUJIbHEC.

Bri6epute Tosibko nepBble 10 mpeauKkTOpPOB, UCHOJIb3YS FAJIOUKH B IEPBOM CTOJIONE, YTOOBI OTMEHUTH BEIOOD
HEeXeJaTeJbHBIX npeaukTopoB. (LlemkauTe Mo raymouke B cTpoke 11, ynepkupaiite HaxkaToil kiapuiny Shift u
IIEJIKHUTE IO TaJIouke B CTpoke 34.) 3akpoiTe CIICMOK MOJICIIH.

JU1st cpaBHEHUS pe3yIbTaTOB 0e3 BhIOOpA XapaKTepUCTUK HE0OX0AMMO J0OABUTH B MOTOK /Ba y3Jia
MojemupoBanuss CHAID: onuH y3eJ, HCIOJIb3YIOLIUA BEIOOP XapaKTEPUCTHK, U OJIUH, HE UCTIOJIb3YIOLIHIA.

Coenunute oau y3eia CHAID c y3inom Tum, a npyroit co cjaenkoM MOJIeSI BLIOOpa XapaKTePUCTHK.

Ortxpoiite xaxawrid y3ea CHAID, nepeiimute Ha BKJIaaky OnIuy MOCTPOCHUS U yOeauTeCh, 4TO Ha nmanesm [leym
BEIOpank! oy [TocTponth HOBYIO Moeb, [TocTponTs 0/HO AepeBo 1 3anyCTHTh HHTEPAKTUBHBII CeaHc.

Ha nanesm OcHOBBI yoenuTech, 4To 111 MakcuMaIbHOM rJIyOHHbI JepeBa 3a/1aHO 3HAUEHHE 5.

95

I'maBa 9. DxpaHupOBaHUE NPEIUKTOPOB (BLIOOP XapaKTEPUCTHK)



E4 With All Fields

e

Figlds || Build Options | Model Options | Annctations '
Ohjective What do you want to do?
Baszics @ Euild news model ()] Continue training existing model
Stopping Rules What s your main objective?
0sts @ Build & single tree
Enzembles Single Tree
Advanced hiode: Generate model @ Launch interactive session

D Use tree directives

© Enhance miodel accuracy (hoosting)
@ Enhance model stakility (bagging)

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

Description

Creates & single, standard model to explain relationships between fields. Standard
modelz are easier to interpret and can be faster to score than boosted, bagged, or
large dataset ensembles.

(Lo J [ ron [ cancel] Epply

PucyHok 105. L{enesbie napameTtpsi A1 y3na mogenmposanna CHAID ana scex noneii npeanKTopos

NMocTtpoeHne mogenu

1. Bwmosmute y3eq CHAID, ucnosb3yrolmii Bce MpeAuKTOphl Habopa AJaHHBIX (OH coequHeH ¢ y3joM Tumn). [Tpu
BBITIOJTHEHUH 00paTHUTe BHUMAaHME, CKOJIbKO BPEMEHHN MOTpebOBaIOCk. B OkHE pe3ysIbTaToOB MOSABUTCA Tabymma.

2. Bribepute myHKT MeHIO JlepeBo > BoIpacTuTh AepeBo, YTOOBI BEIPACTUTH M BEIBECTH Pa3BEPHYTOE IEPEBO.
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“¥ Interactive Tree of CHAID #6
G rle [SEdt & view Tree  §) Generste | @
| Wiewver || Gains || Risks .Annotations-
L s
en @b e BEE @q HmME HSEF B @
response_01
: MNode 0 ;
| Category % n |
E 0.000 91 640 4582 E
(M 1.000 8360 MB |
| Total 100.000 5000 E
"""""" =
OWNRE
Adj. P-value=0.000, Chi-square=57.452, d=1
[41 ————— [
&= wt | 51| 2 | A CHAID Madet: Training Data

PucyHok 106. BreipalunBaHne AepeBa B oCTpoUTeNne AepeBbes

3. Temneps caemnaiite To xe camoe Ayt Apyroro y3yua CHAID, koTopslit ucnosib3yeT Toybko 10 npeaukTopos.
CHOBa BBIPACTHTE JIePeBO, KOTAa OTKPBIT HOCTPOUTEIIb IEPEBLEB.

Bropast MOJieJ1b TOJDKHA BBIIOJHATHCS ObICTpee nepBoi. Tak kak HAOOP JAHHBIX CPABHUTEJILHO HEBEJIMK, Pa3JIM1Ue
BO BPEMEHU BBIIIOJIHEHHS MOXKET COCTABUTH HECKOJIbKO CEKYH/I; HO JIJISl KPYMHBIX peajlbHbIX HAOOPOB TaHHBIX
pasyuire MOXeT ObITh OYeHb CYIIECTBEHHBIM - MHUHYTHI U JIaXke 4achl. MICOJIb30BaHUE BBIOOPA XaPaKTEPUCTHK
MOJXET CYIIIECTBEHHO YCKOPUTHL 00paboTKYy.

Kpowme 3toro, y BToporo aepeBa MeHbIIIE Y3JIOB, YeM y nepsoro. Ero mpoire ocmeicanTs. Ho npesxae 4yeM npuHaTh
pELIEHUE O ero UCMOJIb30BAHNY, HY)XHO BBISICHUTH, HACKOJILKO OHO 3()()eKTHBHO, U CPABHUTH €TI0 C MO/IEJIBIO,
UCIOJIb3YIOIIEH Bce MPEeTUKTOPBHL.

CpaBHeHue pe3ynbTaTtoB

7151 cpaBHEHMS ABYX pe3yJIbTaTOB TpebyeTcs Mepa 3h(hekTUBHOCTH. [{JIs1 3TOTO MBI Oy/1eM HCIOJIb30BATH BKJIAIKY
Breiurpeiin B noctpouTtesie JepeBbeB. [IocMOTpHM Ha TOKA3aTeNb POCT, U3MEPSIIOIINI, HACKOJILKO 00JIee BEPOSTHO
3aIUCH U3 y3J1a IONAgyT B KATETOPUIO HA3HAYECHUS IO CPABHEHMIO CO BCEMU 3AMMCSIMU B HAOOpE JaHHBIX.
Hanpumep, 3Hauenne pocta B 148% o0o3HaUaeT, YTO 3aIMCH U3 y3JIa C BEPOSITHOCTHIO B 1,48 pa3a Gosbeit
[OMAJAI0T B KATETOPUIO HA3HAYECHUSI, YeM BCE 3aIKCH B HAOope AaHHBIX. PocT ykasbiBaeTcs B crosdue Huzgexc Ha
BKJIaJKe BeIurpsoil.

1. B mocTpouTtese nepeBbeB A1 BCero Habopa MpeIuKTOPOB NepelinTe Ha BKJIaAKy Bemrpermt. MizmenuTe
kaTeropuro HazHaueHus Ha 1.0. VI3MeHnTe BBIBOJ Ha KBAPTUJIM HEPBBIM HaKaTHEM KHOIIKH MAHEIIH
nHCTpyMeHToB KBanTmm. 3ateM BoibepuTe KBapTHIIb U3 BBIIAAAIONIETO CHICKA CIPaBa OT 3TOI KHOIKH.
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2. TloBTopuTe 3Ty IpoleAYPY B MOCTPOUTEIIE AepeBbeB Ik Habopa 10 mpeauKTOpOB, YTOOKI Y Bac OBLIIO ABE
AHAJIOTUYHBIC Ta6HI/IL[I)I B])II/IFpIJIIH IJIA CpaBHEHUS, KaK TIOKAa3aHO Ha CIIEAYIOIUX PUCYHKAX.

ke ]

i File |t 4 ce {9 Generate

Wiewer | Gains || Risks | Annotations

= = = x = w Sy M
X |_$§]Targe{ categoryi1.0 ¥ J E

Target variable: response_01  Target category: 1.0

Guartile x

Training Sample

Modes Percentile Percertile: n Gain: n |Gain %) |Resp0nse %) |Index %)

44,2943 5 42 38,53 45 49,33 25.00 1250.00 231.00 5529 15.49 22117 -]

33,56,21,22 62,59,41 40,51 ,... 50.00 2500.00 355,00 85.54 14.30 171.09

54,47 32,55 ,55,19,46 7500 F7a0.00 407.00 a7.45 10.86 129.94

46,23,52 60,57 50,39,35,57,... 100.00 5000.00 415.00 100.00 5.36 100.00 =

(41 [F]
¥

sl |SEat & 1 ) Generste

Wiewer || Gains || Riske || annotations

= i_.—.:. — - - =3
i" i Guartile Bk o |_$§]Targe{ c:ategory=1 o B | =
Target variable: response_01  Target category: 1.0
Training
Modes Percentile Percertile: n Gain: n | Gain (%) Responze (%) | Incles (%)
18,23,15.12 25.00 12:50.00 203.00 45.45 16.20 19351
1226107 50.00 2500.00 305.00 73.57 12.30 14714
77,1120 75.00 F7a0.00 385.00 9214 1027 12286
20,24 16,1925 100.00 5000.00 415.00 100.00 5.36 100.00
[41

PucyHok 107. Ounarpammel Beinrpeilwa 418 Asyx mogenes CHAID

Kaxnas tTabamna Bemrpslin rpynnupyeT TepMUHAIbHBIE Y3JIbI AJIS CBOETO JIepeBa B KBAPTUIIM. YUTOOBI CPABHUTH
3¢ GEeKTUBHOCTD BYX MOJIEJIeH, MOCMOTPHUTE Ha POCT (3HauUeHMe Mngexc) I BEpXHE KBAapTUIIA B KaXX0# TabuIie.

Korna Bximro4eHs! Bce IpeAUKTOPHI, MOJEJIb MOKa3bIBaeT pocT 221%. Taxum obpa3om, HAOIFOAEHUS C
XapaKTepUCTUKaMU B 9THX y3Jax B 2,2 pa3a 6oJiee BEPOSITHBI JUJIS TOJIyYEeHHsI OTKJIMKA Ha LEJIEBYIO PEKJIAMHYIO
KamraHuro. YToOb! MPOCMOTPETh 3TH XapaKTepUCTUKY, IIEJIKHATE JJIs BEIOOpA 10 BEPXHEH CTpoke. 3aTemM
MEPEKITFOYNTECh Ha BKJIaAKy CpeIcTBO IPOCMOTPA, Te COOTBETCTBYIOIIUE y3JIbI TEIEPh BBIICICHBI YEPHBIM I[BETOM.
CrenyiiTe o IepeBy BIUIOTH 10 KaXAOTO TEPMHUHAILHOTO Y3714, YTOOBI YBUIETh, KAK PACIICILUISLIACH TPEIAKTOPHL.
OpHa BepxHSS KBapTUiIb coaepkut 10 y3moB. [1pu nmepeBoae Ha MOJENIN OLIEHOK C peasIbHBIMU ITOKA3aTEJISIMHA 3TO
o3Havaet, 4To /1 10 pa3muHbIX mpoduiel mokynaTeseit OyayT CJI0KHOCTH C YIIPABJICHUEM.

ITpu BryIFOUEHNU TOJIbKO 10 BEPXHUX NPEIUKTOPOB (ONMPEAEITICHHBIX TP BEIOOPE BO3MOXKHOCTEI), POCT COCTaBJISIET
0k0J10 194%. X0oT4 3Ta MOZAEJIb HE TaK XOPOIlla, KaK MOJEJIb, HCIOJIb3YIOIIAs BCE IPEIUKTOPBI, OHA OIPEIeIeHHO
oJie3Ha. 371ech BEpXHsisl KBAPTHJIb BKJIFOUAET B ce0s TOJILKO 4 y3J1a, TO €CTh OHa Ipolre. TeM camMbIM, Mbl MOXEM

YTBEPXKAATh, YTO MOJIEJIb BEIOOPA XapaKTEPUCTUK MPEAIOYTUTEIbHA IO CPABHEHUIO C MOJEJIBIO CO BCEMU
MIPEeIUKTOPaAMH.

NTor

PaccMoTpuM npenMyIiecTBa BhIOOpa XapaKTePUCTHK. VICIOIb30BaHIE MEHBIIIET0 YHCIa MPEIUKTOPOB MEHEE
3aTpaTHO. DTO O3HAYAET, YTO BhI JOJDKHBI COOMpPATh, 00pabaThIBATh M BBOAUTH B MOJEJIb MEHBIIIE TAHHBIX.
Coxpamaercs Bpems BbIUHCIIeHUH. B 3ToM npuMepe, gaxke ¢ y4eToM I1ara BRIOOpa XapaKTepUCTUK IOCTPOCHHUE
MOJIeJ I OBLIIO CYIIECTBEHHO OBICTPEE IIPU MEHbBIIIEM YHCIe IPEAUKTOPOB. 115 ropasno 60Jiee KPYIHBIX PeabHbIX
HAOOPOB JTAHHBIX SKOHOMHUS BPEMEHHU OKQXETCSl OYEeHBb CYIIIECTBCHHOIA.
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Ncnosnp3oBaHne MEHBIIIETO YUCIIa IPEIUKTOPOB yIpoliaeT ckopuHr. Kak mokasaHo B mpuMepe, MOKHO
UACHTU(GHUIUPOBATH TOJILKO YeThIpe MPOGIIII MOKyHaTes e, KOTOPhIe BEPOSITHO OTKIJIMKHYTCS Ha PEKJIAMHYIO
kamnanuio. OOpaTuTe BHIMAHUE HA TO, YTO IPU OOJIBILIEM YUCIIE TPEIUKTOPOB BO3HUKAET PUCK NEPEOOyIeHHS
Baieit Mmonemu. bosiee mpocTyro Mozess JIydlie 06001aeTcst Ha Apyrue Habophl JaHHBIX (XOTS AJIsI yBEPEHHOCTH
9TO HYXXHO IIPOBEPHUTD).

YUtobbI paboTas BEIOOP XapaKTEPUCTUK BAM MOTIJIO MOTPEOOBATHCS UCIOJIb30BATH AJITOPUTM BbIPAIIIUBAHUS
JiepeBa, MO3BOJISIONINH UICHTU(UIIUPOBATH HA IepeBe HanboJiee BasKHbIe TpeIuKTOpbl. Ha camoMm seste anroputm
CHAID w4acTto ucnosib3yeTcs AJIst 3TOM L, U 1aXKe MOXHO HApAIIUBATh AEPEBO YPOBEHDb 32 YPOBHEM, YTOOBI
KOHTPOJIAPOBATH €T0 TJIYOUHY U CJIOKHOCTh. OTHAKO UCIOIL30BATH y3eJ BEIOOP XapakTepuCTHK OBICTpEE U MPOIIIE.
31ech Bce MPEeIUKTOPBI PAHKUPYIOTCS HA OJTHOM OBICTPOM IIIare, 4YTO MO3BOJISET OBICTPO UACHTUPHUIIMPOBATH
caMble Ba)XxHbIe 110JI1. MOKHO U3MEHSITDH TaKXKe YUCIIO IPCAUKTOPOB AJId BKJIIFOUYCHUS B MOICJIb. Brl moriu 6])1 JICTKO
3aMyCTUTh 3TOT IPUMEP CHOBA, UCTIOJB3Ys 15 wim 20 nmpeaqukTopoB BMecTo 10 U cpaBHUBAS Pe3yJIbTATHI IS
OTpe/ICJICHUs] ONITUMAJIbHOM MO/ICIIH.
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fnaea 10. CoKpalueHne ANMHbI BXOAHOM CTPOKU AaHHbIX (y3en
NOBTOPHOM KnaccudpuKaumm)

CoKpallueHune AnNvHbI BXOAHOW CTPOKU AaHHbIX (NepeKknaccupuKrauma)

I[J'IH OMHOMMAJILHON JIOTUCTUYECKOI perpeccuu u MoaeJieit aBTOKJ'IaCCI/Iq)I/IKaHI/II/I, BKJIFOYAKOIIUX B cebs MOJECJIb
OMHOMUAJILHON JIOTUCTUIECKOM perpeccun, CTpOKOBLIC ITOJIA OI'PAHUYCHBI MaKCUMaJIbHOM’ JIJIMHON B BOCEMb
CHUMBOJIOB. CTpOKI/I JJIMHHEC BOCbMH CUMBOJIOB MOKHO IIEPEKOAUPOBATH, UCIIOJIB3YS Y3€JI HepeKJ’IaCCI/I(bI/IKaL[I/IH.

DTOT pUMeEp UCTIOIB3YET NOTOK reclassify_strings.str, B KOTOpOM UCTIOJIB3yeTcs (a1 TaHHBIX drug_long name.
OTH pallyibl HAXOAATCS B kaTajore Demos o6oit yctanoBku IBM SPSS Modeler. JTocTyn k HUM MOXHO MOJIYYUTh
u3 rpynmnsl nporpamm IBM SPSS Modeler B mento ITyck Windows. ®aiin reclassify_strings.str HAXOQUTCS B
KaTajore streams.

HpeﬂMeT 9TOro npumepa - HeOOJIbIIAas YacTh IIOTOKa, Ha KOTOpOﬁ MBI IOKaXEM, KaKoro copta OILIMOKHK MOTYyT
BO3HUKHYTH IIpXU HAJIUIUHA Ooutee JJIMHHBIX CTPOK U KaK UCIIOJIb30BAaTh y3€JI Hepexnaccwbnxauuﬂ, YTOOBI U3MEHUTH
HOZ[pO6HOCTI/I CTPOKH JO HpI/IeMﬂeMOﬁ JJIAHBI. XOoTs B 3TOM OpUMEPE UCHOJIB3YETCA y3€J1 bunomuaabHas
JIOTUCTHYCCKAs PETPECCHUs, OH TAKXE IPUMCHUM IIPpHU UCIIOJIb30OBAHUHU Yy3JId ABTOKJ’IaCCI/I(bI/IKaI.lI/IFI JJIs
TCHCPpUPOBAHUA MOACIIN OMHOMUAJILHOM JIOTUCTHYECKOM perpeccuu.

MepeknaccuduKauma aaHHbIX

1. Hcnmomb3ys y3esl ICTOYHUKOB (haifJIoB IEPEMEHHBIX, COEIMHUTECH C HAOOPOM NaHHBIX drug_long name B manke
Demos.

-a>

—e B e S

[
inJ]

drug_long_name Tie Cholesterol_long
i -g-»
e 3 -E>
+—> - —> - -h> - |-£
Chalesteral Filter Type Chalestaral

PucyHok 108. [oToK npumepa ¢ nepexnaccupuxaumeii CTpoK A8 GMHOMUAbHOA I0rMCTUYECKOM perpeccum

2. JobasbTte y3en Tun k y3iy McTtounnk u BEIOepuTe B kadecTe moJist HazHaueHUs1 Cholesterol long.
3. Jo6aBbTe y3en Jloructuueckoit perpeccu k y3iay Tuim.
4. B y3zue Jloructuueckas perpeccus IMEJIKHUTE O BKJIake Moesh 1 BeiOepuTe nponeaypy bunomuasbnasi.
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Types | Formet || Annctations

[ b Read Yalues I Clear Yalues I Clear Al Yalues ]

Field Measurement Walues Miszing Check Role
{} Aoe f Cortinuous [12,74] Mone \ Input
@ Sex 8 Flag iF Mone N Input
A EP @5 Mominal HIGH LO... Mone N Input
& Na & Continuous [0.500517 .. Mane N Input
@K & Cortinuaus [0.020152... Mane N Input
@ Drrug 6:5 Mominal drug dru. . Mone N Input
@ Chaleaterdl... 8 Flag "Mormal le. . Mone @ Tarvet

@) Viewy current fields “iew unused field settings

P

Pucyrok 109. [nuHHbie cTpoKoBbie 3HaqYeHudA B none "Cholesterol_long”

5. Tlpwu BeImoJsiHEHUY y3J1a JIoTUCTHYECKAS perpeccus B MOTOKE reclassify_strings.str MOSBIISIETCS COOOIEHHE 00
ommbke, mpeaynpexaarolee, YTo crpokoBblie 3HaueHus noJst Cholesterol _long cruikom IyIMHHBIE.

Ecmu BcTpeTuTcs cooOInieHne 06 ommbKke TAKOTO THIIA, JJ15 N3MEHEHHUS TAHHBIX UCTIOJIb3YWTe OMUCAHHYIO
Jlajiee B 3TOM IIpUMeEpe NPoLenypy.

Message

@ Stream execution started

Q Field 'Cholestercl_long' has value 'High level of cholesterol' that is too long.
Q Field "Cholesterol_long' has value 'Mormal level of cholesteral' that is too long.
@ Stream execution complete, Elapsed=0.39 zec, CPU=0.02 zec

& Execution was interrupted

PucyHok 110. Mpu BbinonHeHnY y3na y3na 6uHOMMAIbHOM TOMMCTUYECKOM perpeccuy BbIBOANTCA coobLUeHne 00
oLnbre

Job6asbTe y3en [epeknaccudukanus x y3ioy Tum.

B nose Ilepexnaccuduxkamus Beioepute Cholesterol long.

Beenute Cholesterol xak HOBoe MMS HOJISL.

Haxwmurte kHonky Iloayunts, utoOsl 7o6aBuTh 3Hauenusi Cholesterol long B cTosiGen HCXOIHBIX 3HAYEHUIA.

© 0 ® =2

B cTronbue HOBBIX 3HaueHUI BBeauTe BhIcOKHIl psiIOM ¢ MCXOTHBIM 3HauYeHHEM BbICOKHII YpoBeHb XoJ/1ecTepHHa
u Hopma psinoMm ¢ ucxogusiM 3HaueHreM HopmaiibHbI ypoBeHb X0J1eCTepHHa.
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Setinge | et

hode: @ Sinagle ] duttiple

Reclazsify into; @) Mewy field © Existing field

Reclassify field:

Mew figld name:

|Ch-:|esterc-l |

Reclasszify values:

S A (A S

| Criginal valug — || ey walue |
High lewvel af chaolesterol High
Mormal level of cholesteral Mormal @

For unspecified values use: @ Original valuz © Defaul valug  undsf

PucyHok 111. lNepeknaccupumKkauma AnMHHbLIX CTPOK

11. Jlo6asbTe y3em OunbTp k y3iy [lepexsraccupuimpoBaTh.

12. lemkauTe B cTos01e OMIBTP, 4TOOH ynamuth Cholesterol_long.

I'maBa 10. Coxpamenne JJIMHBI BXOJHOM CTPOKY JaHHBIX (y3€JI IOBTOPHOI! KilaccHUKaIN)
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CdFitter &

Fields: 8 in, 1 filtered, 0 renamed, 7 out

[ Field - | Fter | Field
Age —_— Ao

Sex —_— Sex

BP — BEP

Ma —_— Ma

K —_— K

Drruig — Drrug
Cholezteral_long S Cholesteral_long
Chalesteral — Chalesteral

@ view current fisidz @ View unuzed field settings

(o (canca]

PucyHok 112. ®unstpauna nons "Cholesterol_long" n3 aaHHbIx

13. Job6asbte y3ema Tum k y3i1y PUIbTp U BIOepUTE B KauecTBe 1moJisg Ha3HaueHus: Cholesterol.

~ Field ~ i Meazurement i Walues Miszing | Check | Rale.
{} Ane f Cortinuous L 1574] Maone b Input
@ Sex | 8 Flag | MF Mone N Input
[a] er @5 Mominal HIGH,LO.... Mane N Input
& Na ¢ Cortinuous [0.500517 .. Mane N Input
@K ¢ Continuous [0.020152... Mane N Input
@ Drrug &3 Mominal drug dru. .. Mone N Input
@ Chaleaterdl 8 Flag Tl Hich Mone @ Tarvet

@ viewy currert fields  © view unuzed field settings

(o) (coest) [epot |

Pucyrok 113. KopoTtkue cTpokoBbie 3HayeHuna B rnone "Cholesterol”

14. [ob6aBbTe Jloructuueckuit y3eia k y3iy Tum.
15. B JloructuveckoM y3Jie MIEJKHATE MO BKJIAJKe Moesb U BEIOepuTe mpoteaypy bunomuaibHas.

16. Tenepb MOKHO BBIIOJHUTE BUHOMMAJILHBIHN JIOTHCTUYECKUI y3€JI M CTCHEPHUPOBATH MOEIIb O3 BBIBOIA
coo01IeHns 00 OIMOKeE.
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Cholesterol

Il [ [ I |
i Maoclel || | i |
lfﬁlﬁﬂﬁfl‘ 2 ..!a«,-‘.‘;,'?h‘?f‘)’%‘?e.ll-ﬂfﬂfl&'?ﬁ.-.l

ok
e

Model name: @ Auto © Custom
@ Use partitioned data
@ Build model for each split

Procedure: tduttinamial

@ Binomial

rBinomial Procecdure

hethod:  |Enter =

Categoarical Inputs:

Field Mame | contrast

Base Category

X

@ Include constant in equation

PucyHok 114. Beibop BuHomMmuabHo npoueaypsi

B atom IpuUMEpPE NMokKazaHa TOJbKO YaCTh NOTOKA. Ecmm Bam HOTpeGyCTCH JOIIOJIHUTECIIbHA A I/IH(bOpMaIII/IH O TUIIaxX
IIOTOKOB, B KOTOPBIX MOXET HOTpe6OBaTLC§I HepeKJ’IaCCI/I(bI/IKaHI/IH JJIMHHBIX CTPOK, ZOCTYIHBI CJICAYIOIIUC IPUMEPHI:

* V3en aBTokjaccubukanuu. JonoJHUTEIbHYIO HHDOPMAIIMIO CMOTPUTE B pasesic |“MO,E[CJII/IpOBaHI/Ie OTBeTaI

[moxynmaTesns (aBromatuueckuii knaccudukaTop)” Ha cTp. 39|

* V3en bunoMuasibHasI JIOTHCTHYECKAs perpeccusi. JJONOJHUTEIbHYIO HHPOPMAIIMIO CMOTPHTE B pa3/iesie

["maBa 13, “OTTOK KJIMEHTOB B cepe TesekoMMyHIKaImii (BnHoMmanbHas torucTiyeckas perpeccus)”’, Ha CTp.l

141

JonoyHuTeNbHY0 HHGOPMAIIKIO O TOM, Kak ucnojb3oBaTh IBM SPSS Modeler, Takyro kak pyKOBOJICTBO
0JIH30BATEIsA, CIPABOYHIK IO Y3JIAM M PYKOBOICTBO IO aJITOPUTMaM, CMOTPUTE B kaTajiore \Documentation

YCTaAHOBOYHOI'O OAUCKA.

I'maBa 10. Coxpamenne JJIMHBI BXOJHOM CTPOKY JaHHBIX (y3€JI IOBTOPHOI! KilaccHUKaIN)

105
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fnaea 11. MoagenupoBaHue OTKIMKOB KNMeHTOB (Cnucok
peLueHUn)

AuroputM CHHCOK pelIeHu TeHepUPYeT MPABHIIA, ONIPEIEIISIONINe OoIee NI MEeHee BLICOKYEO BEPOSTHOCTh
JTAHHOTO OMHAPHOTO BBIXO/1a (1a Wi HeT). MoJienn CIiiucKa pelIeH i MIMPOKO MCHOJIb3YFOTCS B YIIPABJICHUN
CBSI3SIMH C KJIMEHTaMH (HallpuMep, B KOJUI-IIEHTPax U B MPUKJIATHBIX IPOrpaMMax MapKeTHHTA).

OT1O0T MPUMEP OCHOBAH HA ACATCIIBHOCTU BBIMBIIIJICHHOM KOMIIaHUHU, KOTOpasa XO4e€T JOCTUYb GoJiee BBIT'OJJHBIX
PE3YJIbTATOB B 6yﬂyﬂll/IX MApPKETUHI'OBBIX KaMIIAHUAX, IOATOTOBUB MIPABUJIbHOC NPEAJIOKEHUEC NJId KaXJ0TO
KJueHTa. B YaCTHOCTH, B 5TOM NPUMEPE UCHOJIL3YETCA MOJILCIIb I[epeBo pelHeHI/Iﬁ JJIA ONIPEACIICHUSA XaPaKTECPUCTUK
HOKyHaTeJ'ICﬁ, KOTOPEIC HauboJee BEPOSATHO OTKJIMKHYTCA NOJIOXUTECIJIbHO, HA OCHOBE IMPEAbLAYIINUX PEKJIAMHBIX
KaMHaHI/If/'I, " JJI1 TCHCPUPOBAHUA CIIMCKA PACCBIJIKK Ha OCHOBAHUM PE3YJIbTATOB MOICJIN.

Monemm Chmcok pemieHunit B YaCTHOCTH XOPOIIIO HOIXOAT IJI1 HHTEPAKTUBHOTO MOJICIIPOBAHS, TO3BOJISS
HACTpamBaTh MapaMeTPhbl B MOJIEIIN U CPa3y XK€ BUAETh Pe3yIbTaThL. [1pn ApyroM moaxose, Koraa JoIycKaeTcs
ABTOMATHYECKOE CO3JaHNE HECKOIbKIX MOJEJICH U PaH)XIPOBAHNE PE3yIbTATOB, BMECTO 3TOTO MOXHO
UCIIOJIH30BATh Y3€JI aBTOKJIACCU()UKALINH.

— (B > — A

prv_custamer_traind .s.. Typ Selec J.résponse[ﬂ
..‘,

FEE - ) y — | [

Tahle campaign respanse[1] (1) Tahle

PucyHok 115. [NoTok npumepa cnvcka peLueHuni

DTOT mpUMep UCTIOIIB3YET NOTOK pm_decisionlist.str, KOTOPHBINA ccbliaeTcs Ha aiiin DaHHBIX pm_customer_trainl.sav.
OTH pallsibl HAXOAATCs B kaTajore Demos o6oit yctanoBku IBM SPSS Modeler. JlocTyn kK HUM MOXHO MOJIyYHTh
u3 rpynmnsl nporpamMm IBM SPSS Modeler B mento ITyck Windows. ®Daiin pm_decisionlist.str HAXOAUTCS B KaTajaore
streams.

Xpouonomuecuue AdHHbIe

B (baﬁne pm_customer_trainllsav €CTb XPOHOJIOTUYCCKUC JaHHBIC, OTCIICKUBAIOIINC NPEAJIOKCHU A, CACTTAHHBIC JI1
KOHKPCTHBIX HOI(yHaTeJ'ICfI B IIPOIJIBIX KaMIIaHUAX, HA YTO YKAa3bIBACT 3HAYCHUEC B I1OJIC KAMITAHUA. Haub6omsiee
YHCJIO 3alMCel Mo ma aeT no/1 KaMIIaHUIO HpeMuCl/leClﬂ yuerHaA 3aiucs.
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Table (31 fields, 21,927 records)
I Fle S Ect ) Generate
Annotations
customer_id |campaign |resp0nse |resp0nse_date purchase |purchase_date |pr0dud_id |I
1 T Premium account 0 Frulf ] Frullh Frulf =
2 13 Premium sccount |0 Frullf ] Frllh Frllf 3
S 15 Premium account |0 Frull§ ] Frullf Frll§
4 16 Premium sccount |1 2006-07-05 00:00:00 0 Frllh 183 E
5 23 Premium sccount |0 Frull§ ] Frulls Frllg 1
B 24 Premium account |0 Fral§ 0 FrullF Fral§ 3
i 30 Premium sccount |0 Frullg ] Frulls Frullg :
5] 30 Gold card 0 Frulf ] Frullf Frulf b
g 33 Premium sccount |0 Frullg ] Frulls Frullg
10 42 Gold card 0 Frulf ] Frullf Frulf
11 42 Premium sccount |0 Frullf ] Frllh Frllf
12 52 Premium account 0 Frulf ] Frullf Frulf
ks =7 Premium sccount |0 Frullf ] Frllh Frllf
14 B3 Premium account 1 2006-07-14 00:00:00 0 Frullf 183
15 74 Premium sccount |0 Frullg ] Frllh Frullg
16 74 Gold card 0 Frullg ] Frulls Frullg
il T3 Premium account |0 Frullg 0 Frullg Frulg
18 a2 Premium sccount |0 Frullg ] Frulls Frullg
19 {aiz] Gold card 0 Frulf ] Frullf Frulf
20 29 Premium sccount |0 Frllg ] $rullf Frllg |
[CT— N

PucyHok 116. [laHHble o npeabiayLmx crneunpennoxeHnax

3HavyeHus NoJs campaign (KaMIIaHUs) B TaHHBIX 3aKOMPOBAHBI YUCJIOBBIMU METKaMH, KaK OIpe/esIeHo B y3ie Tumn
(mampumep, 2 = yuernas 3amucy Premium). BbIBOJI METOK 3HaYE€HHI MOKHO IIEPEKJIF0YATh B TAOJIMIE IIPY HOMOIIH
MaHeJIX HHCTPYMEHTOB.

Daiin Taxke COOEPXKUT PALI MOJIEeH ¢ meMorpaduieckoif u puHAHCOBOW MHPOpManHEit 0 KaXXAOM KJIHEHTE, KOTOPHIE
MOJHO UCIIOJIH30BATH P MOCTPOSHHUH YUK "00yUIeHIH" MO/IEIIH, IPOTHO3UPYIOIIeH IToKa3aTe OTKJIAKA IS
PAa3JIMYHBIX TPYI C YI€TOM KOHKPETHBIX XapaKTePUCTHK.

NMocTpoeHue NOTOKa

1. Job6aBbTe y3en Dail CTAaTUCTUKY CO CCBUIKOM HA pm_customer_trainl.sav B nanke Demos Ballleil yCTaHOBKU
IBM SPSS Modeler. (BmecTo 3T0ii manku B myTH (aiiia MOKHO UCIOJb30BaTh Apibik $CLEQ_DEMOS/.)
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0 pm_customer_traind.sav

b 2 Refresh

4 FCLEC _DEMCShm_customer_traind sav

‘ Diata

; > ——

Fiter Types  Amnotations

ettt i e e i il i e, ——y—— e,y
Import file:  [FCLEC_DEMOSiom_customer_traint sav

vatishle names: @) Read names and labelz  ©) Read labels as names

Walues: @ Read data and labels ©) Read labels a3 data

E Use field format information to determine storage

PucyHok 117. YreHue B AaHHbIX

2. Ho6GasbTe y3esa Tum u BIOEpUTE 0TK.1uK Kak 1iesieBoe noJjie (Posb = Haznavenne). 3aaifTe 1J1s 9TOTO MOJIST THT
n3Mepenuii @Jar.

Tyees | Fomat | avectaons
b Read ‘alues Clear Yalues Clear Al Walues

Field Measurement Yalues Miz=ing Check Role
{} customer_id ﬁ Cortinuous [7,116993] Mare @ Maone e
G campaign ‘f) Momiral 1234 Mone & Mone
{:} response 8 Flag 110 Mane @ Target
E response_... ‘f Continuous [2006-04. .. Mone & Mone
{} purchasze ﬁ Continuous [01] Mone ) Mone
E purchase_... ‘f Continuous [2006-04. .. Mone & Mone
Cproduct_id | Continuous [183421] Mone & Mone
3 Rowid & Continuous [1,19599] Mone S none L
P R AP orticnons r40 oE1 hlana T il

@ view current fields Wiewy unused fisld settings

PucyHok 118. 3agaHne ypoBHA n3MepeHua v poam

3. Hxs criepyrouux mnoJjei 3agaiire pois Her: customer_id, campaign, response_date, purchase, purchase_date,
product_id, Rowid, and X_random (ID 3axa3umka, kaMnaHus, JaTa OTKJIMKA, 3aKyIKa, 1aTa 3akynku, ID ToBapa,
ID ctpoku u X_random). Bce 3T moJist HCIOJIB3YIOTCSE IpH 00pabOTKE JAHHBIX, HO HE OYAyT HCIOJIb30BATHCS B
co3maHny (PaKTHYECKON MOJICIIH.

4. Haxwmure xHonky [IpounTtaTth 3na4enns B y3iie Twm, 4TOOBI TapaHTAPOBATh MHUIIUUPOBAHKE BCEX 3HAYCHUIA.

XOTs 3TU TaHHbBIE BKJIFOYAIOT B ce0Ost ”HOOPMAIIHMIO O YeThIPEX pa3HbIX KAMIAHUSX, BBl OyIeTe BCSIKHIA pa3
(hokycupoBaThCs Ha OJTHOM kamnaHuu. [TockoIbKy HAMOOJIbIIIee YUCIIO 3aMuceil TonaIaroT B KaMnaHuto Premium (B

I'masa 11. MopemmpoBaHue OTKJIMKOB KJIMEHTOB (CHUCOK peIleHHIt) 109



JTAHHBIX KOJUPYETCs Kak campaign = 2), MOKHO OCTABHUTH B IOTOKE TOJILKO 3TH TaHHBIE, HCIOJIE30BAB y3eJI
BBIOODA.

Select

Ele 2
@
Settinggz || A”-“%@%‘QEJ

Mol @ Inciude © Dizcard

campaign = 2

Condlition:

PucyHok 119. Bblbop 3anuceii 4518 0AHON KaMnaHum

Co3gaHue moaenu

1. TlIpucoegunute y3en Cnucok perenuit k notoky. Ha Bkiagke Mogesns 3aaaiite 115 3HaueHnsl HA3HAYEHUS]
3HavYeHue 1, YTOObI OTMETHUTH BBIXOTHBIC TOJIS, IJI KOTOPBIX BbI XOTUTE BBLIMOJHUTD MOUCK. B MTaHHOM cltyyae
BBI OyJIeTe MCKATh MOJIb30BaTEJICH, OTBETUBINUX /Ja Ha MpeAblayIIee MpeaIoKeHue.
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| response[1]

Fisis | Wocel | Expet| Analyze Annctatins |

Madel name: @ suto Custom

E Use partitioned data

| Build maodel for each spit

flocle: Generate model @ Launch interactive session

B Uge sav

15,
Find segments with: High probahility ™

5 k.
Maximum number of segments;

Minimum segment size

A= percentage of previous segment (3]

A= absolute value ()

Segment rules

daximum number of sttributes:

@ Allowe sttribute re-use

Confidence interval for new condtions (%)

PucyHok 120. Y3en Cnucok peluenwni, Bknagaka Moaens

2. BruibepuTe 3anycTHTh HHTEPAKTHBHBIN CeaHC.

3. UtoOBI B 3TOM IpHUMEpe MOJIEJIb OCTaBaJIaCh MPOCTOM, 3aJaliTe IJIT MaKCUMAaJIbHOTO YUCJIA CETMEHTOB
3HAYCHHE 3.

4. Vi3MeHHTe JOBEPUTEIIbHBII HHTEPBAJ 11 HOBBIX ycJIoBHiA Ha 85%.

5. Ha Brianke Dxcnept 3amaite 11 Pexuma 3HaueHUuE DKCNEPT.

I'masa 11. MopemmpoBaHue OTKJIMKOB KJIMEHTOB (CHUCOK peIleHHIt) 111



Ed response[1] ﬁ

1= [

Mode: () Simple ® Expert
Einning methodd:
Mumber of hins:
Model search width:
Rule zearch width:

Ein merging factar:

m Al missing values in conditions

E Discard intermediste results

Interactive mode anly

Maximum number of atternatives:

==

Pucyrok 121. ¥Y3en Cnincok peLuerwit, Bkiaaka OKcrnept

6. VYBesmubTe MakcHMaJIbHOE YHCJIO aJIbTEPHATHBHBIX BAPHAHTOB /10 3. DTa Onuus paboTaeT COBMECTHO C
napamMeTpom 3anycTHTh HHTEPAKTHBHBIN ceaHc, BLIOpAaHHBIM Ha BKJIafke Moesb.

7. Haxwmure KHOIIKY Bl:lﬂOJIHl/lTb, YTOOBI BBIBECTHU CPEACTBO MPOCMOTpPA MHTCPAKTUBHOI'O CIIUCKA.
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B GEd o View Tooks £ Generste @@ n® mm
JSI Anmtatim,ms;]

| iewwer
e

5 Interactive List: response[1] #1 g@]

2JxJ

.“{ Tal Srapst. I Segment Fincer -
| Finef segments with: High Probabilty =

Targetfield: CO® response

Mazx. no. of new: Segmerrts.| 3 }é‘ [ » Find _S?Qm?ms‘_.w ]
Target value: 1 = - — :
] Segment Rules Score |Cover (m |Frequency |Probab\|’rty
All zegments including Remainder 13,504 1,932 14 45%
Remaincer 13,504 1,952 14 45%

Model Summary; Cover 0: Freguency 0: Probakbility 0%

& x|« [+ [0

Pucyrok 122. CpeacTBo npocmMoTpa MHTEPAaKTUBHOIMO CNCKA

Taxk kax HUKaKKe CETMEHTHI €llle He ONpeIeIeHbl, BCe 3aMuch NonaayT B octaTok. M3 13504 3amuceii B BLIOOpKe
ectb 1952 oTBeTOB /[a, yTo naet koaddunueHt nonaganus 14,45%. Bel XoTUTE yBEIMYUTE 3TOT KOIDDUIKCHT,

onpeaecimB CErMEHTBI HOKyl'IaTCJ'IGﬁ, KOTOPEIC GoJtee (I/IJ'II/I MGHCC) BEPOSATHO JadyT JKeJIaTeJIbHBIA OTKJIMK.

8. BriOepute B MeHIO CpeACcTBA NPOCMOTpPAa MHTEPAKTUBHOIO CIIUCKA ITYHKT:

HNuctpymentsl > HaiiTn cerMeHTBbI

I'masa 11. MopemmpoBaHue OTKJIMKOB KJIMEHTOB (CHUCOK peIleHHIt)
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.5 Interactive List: response[1] #1

f‘.; File | Edit d!iaw Tools f) Generate @ @

ViEWEr| G.a'm.] Terre B Find Segments %

Settings

B Take Sra pshot | Organize Model Measures .. [l <
Find segments with:
[zm Organize Data Selections.. = fioh Probabilty =

L
) Change Target Walus. . | b e D e | 3 H [ » Find .S_Egme!:vts_.] u ||

Targetfield: C® response

Target value: 1

B Take Snapshot

id Segment Rules Score |Cover (m |Fraquency |Probabil'rty ‘
All zegments including Remainder 13,504 1,932 14.45%
Remaincer 13,504 1,952 14.45%

8 x|« [+ [

Model Summary; Cover O: Freguency 0 Probabilty 0%

PucyHok 123. CpeAcTBo NnpocmMoTpa MHTEPaKTUBHOMO CrIMCKa
3910 3alyCKAaCT 3a/la1y aHaJin3a JaHHbIX [0 YMOJIYAaHUIO HA OCHOBAHUU MMApaMETPOB, 3aIaHHbIX BAMU B y3JI€

Crucox peIHeHI/Iﬁ. 3aB€pHICHHaH 3aJdava BO3BPATUT TPHU aJIbTCPHATHUBHBIC MOJCJIN, IICPCUHUCIICHHBIC HA BKJIAKC
AJ'II:TGpHaTI/IBHBIC BapHUaHThI AXaJIOTOBOI0 OKHa Ab00MBI MoOJeJIei.
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&' Model Albums

5

Mame |Target Mo, of Segments Covver |
Alternative 1 1 2375 1,348 6. 76%
Afternative 2 1 2365 1,326 56 .00%
joternatived |1 2,380 1329 55.84%
Alternative Preview:
icd |Segment Rules |Cover (n |Frequency Probakility
Al segments including Remainder 13504 952 14 45%
=l income, number_products
1 incotne = 55267 000 and 12 75 a7AT%
number_products = 1.000
1=l rfm_score, number_transactions
2 rfm_score = 12,333 and 737 360 43.85%
number_transactions = 2.000
= number_transactions, income
3 number_transactions = 0.000 and 731 174 5% B0
number_transactions == 1.000 and
incame = 45072.000
Remainder 11,124 623 5.60%

' o ;
Alternatives || Snapshots
I.—u,r...-l

PucyHok 124. [locTynHble anbTepHaTuBHbIe MOAETN

9. BriOepute nepBblii aIbTEPHATUBHBIN BAPUAHT U3 CHHCKA; €r0 MOJIPOOHOCTH MOKA3aHbl HA AHEJIH
[TpenBapuTeIbHBII MPOCMOTP AJTbTEPHATUBHBIX BAPHAHTOB.

I'masa 11. MopemmpoBaHue OTKJIMKOB KJIMEHTOB (CHUCOK peIleHHIt)
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 Model Albums
Mame | Target Mo. of Segments Cover Freq. Prak. |
I.glternative 1 1.0 3 2373 1,348 26 .76%
Afternative 2 1.0 3 2368 1,326 56.00% | 3
Alternative 3 1.0 3 2,380 1,328 55.84% |7
Alternative Preview
id Segment Rules Score |C0ver nj |Frequency Praobahility
All segments including Remainder 13,504 1,952 14 45%
=l income, number_products
1 incotme = 55267 000 and 1.0 12 793 g7 AT%
number_products = 1.000
=l rfm_score, number_transactions
2 rfm_score = 10,535 and 1.0 729 37 49.24%
number_transactions = 3.000
1=l average#balancesfeed#index, numbe
averagethalancedfeeddindex = 0.000
3 averagetbalanceffeedtindex == 349.01.0 738 196 26.56%
number_products == 2.000 and
rfth_score = 9.239
Remainder 11,129 E04 5.43%
Alternatives || Snapshots

PucyHok 125. BbibpaHa anbTepHaTnBHas MOAEb

10.

116

Ha manreym [TpenBapuTeIbHBII IPOCMOTP aJIbTEPHATUBHBIX BAPHAHTOB MOXXHO OBICTPO MIPOCMOTPETH JIF0O0e
9HCJIO AJIbTEPHATUBHBIX BAPUAHTOB, HE M3MEHSSI pA00OYYIO MOJIEITb, YTO YIIPOIIAeT IKCIEPUMEHTHI C Pa3HBIMU
MOAXOTaMH.

Ilpumeuanue: YTOOBI MOJTYUUTH JIylllee MPEACTABIIEHUE MOJEJIU, BAM MOXET NOTPeOOBATLCS pa3BEpHYTh
nasesib [IpenBapuTesbHbI IPOCMOTP aJIbTEPHATUBHBIX BAPHUAHTOB, KaK 3/1€Ch IOKA3aHO. DTO MOXHO C/EJIATh,
MepeTAIUB TPAHUIIBI TTAHEIIH.

Hcnosnb3ys npaBujia Ha OCHOBE IPEUKTOPOB, TAKAX KaK BXOJHbIE TaHHbBIE, YUCJIO TPAH3AKIMHA 32 MecCsIIl U
onerka RFM, Mozens naeHTUGUIAPYET CETMEHTHI ¢ KO3 (PUIIUEHTOM OTKJIMKA OOJIBIIIAM, YeM B I[EJIOM IO
BEIOOpKE. Eciti 00BeTMHATH 3TH CETMEHTHI, COTJIACHO MOJIEI KO (PHUIUCHT MOAIaHUS TIOBBICUTCS JO
56,76%. OgHako 3Ta MOJEJIb MOKPHIBAET TOJIbKO MAJIYIO YACTh Bcel BbIOOPKH, ocTasJsig cBbiie 11000
3ammceif, cpenrd KOTOPBIX HECKOJIBKO COTEH MOMAIaHuil, B OCTaTKe. XOTeJIOCh OBI, YTOOBI MOJIENIb 3aXBaTHIBAJIA
6oJIbIIIe TAKUX HONAJAHNHA, TTO-TIPEXXHEMY HCKIJIFOUast MaJIO3HAYAMBIE CETMEHTEI.

YTtoO6BI HCIpoOOBATE APYToil MOAXO0 K MOJICIAPOBAHIIO, BEIOEPUTE B MEHIO ITYHKT:

HNucrpymentsl > I1apameTpsl
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Create/Edit Mining Task: response[1]

Load Settings: |:resp0nse[1 ] >

[New,,._] )(

~Target

@Target Figld: O® response

Target Walue: 1

—Simple Settings
Find segmerts with:

Maimum number of new segments:

Winimum segment size

Az percentage of previous segment (9%);
A absolute value (M)
Mac<ithum number of alternatives:

Maximum sttributes per segment:

|2| Allowy attribute re-use within segment

H

High Probabilty =

]
3=

=]
a0 =

[ ]
SEI

s

]
5=

Allowe missing values in conditions:  True

Confidence interval for new conditions (%) E

rExpert Settings
Binning method: Equal Count Mumber of hins: 10
Madel search width: &) Rule search width: )
Bin merging factor: 2.00

Discard intermeciate resuts: True

Eit..

rData

Build Selection: |AII Dsta

d=)

Available figlds: @ Al fields Custom Edlit ...

(o) (concet) i)

PucyHok 126. [lnanorosoe okHo Cosaatb/M3aMeHnTs 3aAady nccineoBanna AaHHbIX

11. Haxwmure xHOTIKY C03/1aTh B IPABOM BEpXHEM YIJIy, YTOOBI CO3/IATh BTOPYIO 3a7auy UCCIICIOBAHUS JAHHBIX 1
ykaxute Down Search kax UMs 3a/1a4yl B TUAJIOTOBOM OkKHe HoBBIe mapamMeTpsl.

I'masa 11. MopemmpoBaHue OTKJIMKOB KJIMEHTOB (CHUCOK peIleHHIt)
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Create/Edit Mining Task: response[1]

Load Settings: | Down Search -

ME..

@}Target Figld: O® response Taroet Walue: 1

rTarget-

rSimple Settings -

Find =eomerts wwith: I Probahility T |
| SRR A WSS, P
Maxitmum number of new segments: 3 [

[*]
Winimum segment size

Az percentage of previous seagment (%)
Az absolute value ()

Maxithum number of aternatives:

Mazimum sttributes per segment:

@ Allowy attribute re-use within segment

fe]
Lol o
=) w0 w o

Confidence interval for new conditions (9% E
rExpert Settings
Binning method: Equal Count Murmber of hins: 10
Madlel search width: 5 Rule search width: )
Bin merging factor: 2.00
Allowy missing values in conditions: True Dizcard intermediste results: True
rData
Build Selection: IAII Data - |®

Luwailable fields: @ Al fields © Custom

PucyHok 127. [juanorosoe okHo Cosaars/MsMeHnTs 3a41a4y MccneaoBanna AaHHbIX

12. ﬂl’lﬂ 3TOM 3aJa4d U3MEHUTE HalpaBJICHUC ITIOUCKA Ha Huskan BEPOATHOCTD. 910 OpUBECACT K TOMY, YTO
aJIrOpuTM 6y,I[CT HUCKAThb CCMECHTLBI C HAUMeHbUUMU T1I0KA3aTCIIAMU OTKJIMKA, 4 HE C HAnuOOJILIIIMMH.

13. VBeauubTe MUHUMAJIBHBIN pasMep cermenTa 10 1000. Haxkxmute kHonky OK, uToOB! BEpHYTHCS K CPEACTBY
MPOCMOTPA UHTEPAKTUBHOTO CIIUCKA.

14. B cpencte mpocMOTpa MHTEPAKTUBHOTO CHKCKA MPOBEPHTE, UTO HA MaHeN CpeacT80 moucka cermenTos
BBIBOJISITCS] TOJIPOOHOCTH HOBOI 3aJ1au, U IieJkauTe no HaliTn cerMeHTsI.

Segment Finder
. T e |
Find seaments with: L|_.3w Probabilty = |

M. no. of newy segments: 3}2“ | 3 Find Segmernts [ |

PucyHok 128. Hatitu cermeHTsl B HOBOU 3aza4e uccneaoBaHna AaHHbIX

OTa 3a/1aya BO3BPATUT HOBBII HAOOP aIbTEPHATUBHBIX BAPHAHTOB, KOTOPBIE OYAYT BBIBEICHBI HA BKJIAIKE
AbTepHaTUBHBIE BApUAHTHI JUAJIOTOBOTO OKHA AJIbOOMBI MOJIesIeH, U X MOXXHO IPOCMOTPETH TAK XKe, KaKk
IpeabLAYIIUE PE3YJIbTATHL.
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 Model Albums

Mame |Target Mo. of Segments Cover Freg. Prob. |
I.glternative 1 1 3 9183 232 253%
Afternative 2 1 3 9183 232 253%
Alternative 3 1 3 §,749 144 165%

Afternative Preview

id Segment Rules Score |Cover () |Frequency Probability
Al zegments inchuding Remainder 13,504 1,952 14.45%
=
1 =l months_customer 1 1747 0 0.00%

mornths_customer = "0"

=
5 =l rfm_score 1 5,003 0 0.00%

rim_score == 0.000
=l income, rfm_score
incame = 40297 000 and
3 incotme == 55267 .000 and 1 1,433 232 16.19%
rim_score = 0.000 and
rftn_scaore == 10.535
Remsinder 43M 1,720 39.81%

| Blternatives || Snapshots |

PucyrHok 129. Pesynstatsl mogenn Down Search

Ha sToT pas kaxxaas Mojiesib NIeHTU(UIUPYET CErMEHTHI C HU3KMMH, a HE BBICOKUMU, BEPOSTHOCTSIMHU
oTkJuKka. Ecjii mocMOTpeTh Ha NepBblil albTepHATUBHBINA BApUAHT, IPOCTOE UCKJIFOUYEHNE TAKUX CETMEHTOB
yBenmuuT Kodpdunment nonaganus mis ocratka 1o 39,81%. OTo MeHbIIe, YeM B paCCMOTPEHHOI paHee
MOJIEJIH, HO TIOKPBITHE M OOIIIEe YHCIIO MOMAIaHIH OOJIbIIIE.
KoMOuHnupys 3T1 ABa NOAXO0AA, TO €CTh UCNOJIb3YS IOUCK CETMEHTOB C HU3KOI BEPOSATHOCTBIO OTKJIMKA JJIS
OTCEMBAHUS HEMHTEPECHBIX 3AMUCEH, a 3aT€M IOUCK CETMEHTOB C BBICOKOW BEPOSITHOCTBIO, MOXHO YJIy4YIIHTh
9TOT pe3yJIbTarT.

15. IllenxHute no 3arpy3uTh, YTOOBI C/IeNIaTh NEPBBIN aIbTEPHATHBHBIN BapuanT Down Search paboueil Mojesbto,
u HaxxmuTe kHONKy OK, 4TOGBI 3aKpBITh AMAJIOrOBOE OKHO AJTbOOMBI MOJIeNeH.

I'masa 11. MopemmpoBaHue OTKJIMKOB KJIMEHTOB (CHUCOK peIleHHIt) 119



3 Interactive List: response[1] #2 E]@

g File  |=Edt o view Tools ) Generate

viewer | Gains | Annotations |

B Take Snapshot Segment Finder

Fing segments with: iLUW Probability v!

Target field: O® response =
Maix. no. of newy segments: 3 ‘EI‘ B Find Seamerts |

Target value: 1

idl Segment Rules Score |Cuver [ |Frequency |Prubabil'rly |
Al zegments including Remainder 13,504 1,952 14.45%

= months_customer

1 Excluded 1,747 o 0.00%

maonths_customer = "0"

= rfm_score

2 Excluded 5,003 o 0.00%

rfm_score == 0.000
=l income, rffm_score
income = 40297 000 and
3 income == 55267 .000 and 1 1,433 232 16.18%
rfm_score = 0.000 and

rfm_scaore == 10.535

Remainder 4,321 1,720 39.81%

hodel Summary; Cover 1 433 Frequency 232: Probability 16.19%

Pucyrok 130. Vicknrouenne cermenTa

16. IlenkHuTE MPaBON KHOMKON MBIIIH 110 KAX/IOMY U3 JIBYX IEPBBIX CETMEHTOB U BhIOepuTe ominio McKIounTn
cermenT. COBMECTHO 3TH /IBa CerMeHTa 3axBaThiBatoT moutu 8000 3amnucei ¢ HyJICBBIMU MONATAHUSIMH,
HO3TOMY €CTh CMBICIT UCKJIFOUUTh UX U3 OyIyluX npenioxkenuii. ([ 0603HaYeHHS TOTO UCKIIFOYCHHbIE
CETMEHTBI OyIyT OIICHUBATHCS 3HAYeHHEM null.)

17. IlenxHuTe MpaBoil KHOMKON MBIILIHU IO TPETHEMY CETMEHTY U BbIOepuTe onuuio Y aaauTh cerment. Co
3HaueHneM kKoaddunmenta nonaganus B 16,19% 3TOT cerMeHT He OYCHb OTJIMYAETCS OT 6A30BOTO YPOBHS B
14,45%, mosTOMY OH He TOOABUT CYIIECTBEHHOI HH(MOPMAIUH, YTOOBI OCTABIISATH €r0 Ha MeCTe.

HpuMeuaHue: Y,Zla.]'ICHI/Ie CEIMEHTA - 3TO HE TO XK€ CaMO€, YTO €0 UCKJIFOUYCHUEC. Wckirouenue cermMeHTa IpocTo
HU3MCHSCT €0 OLCHKY, a YIaJICHUEC ITOJIHOCTBIO BBIBOAUT CEITMCHT U3 MOICJIN.

HOCHC HUCKJIFOUCHU S CaMbIX MAJIOICHHBIX CETMEHTOB MOKHO BBIIIOJIHUTH ITIOUCK CETMEHTOB U3 OCTATKA C
OOJILIIINM BKJIAIOM.

18. IllenxHWTE MO CTPOKE OCTATKA B TAaOJIHIIE, YTOOBI BRIOPATH €r0; U P 3TOM CJIEAYIOMIAs 3aa4a NCCIIeTOBAHNAS
JTAHHBIX OyJIeT MPUMEHSTHCS TOJIBKO K OCTATKY.
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.3 Interactive List: response[1] #2

laFle | SEdt & view Tooks ) Generste @@ B &

[l r—l

| Wiewver “__G_a\ns.l”LAnnotatiqns_.

B Take Snapshet | -Segment Finder
| Find segments with: ||_0W Probakility

Target field: O® response

| Mz, no. of new segments:| 3'%' [ » Find Segm_ents] W ||
Target value: 1 L |
id Segment Rules Score |C0ver (] |Frequency |Pr0babil'rty |
All zegments including Remainder 13504 1,952 14.45%
= months_customer Excluded 1 747 0 0.00%
months_customer = "0"
= rfi
el Excluded £,003 i) 0.00%
rfm_score == 0.000
hemainder 5754 1,952 33.92%

Model Summary; Cover 0 Freguency 0 Probahility 0%

PucyHox 131. Bbibop cermeHTa

19. TIlpum BeIOpaHHOM OcTaTKe HIeJKHATE 110 ITapamMeTpsl, 4TOOBI CHOBA OTKPHITH AUAJIOTOBOE OKHO
Co31aTh/M3MEHUTD 3a/1a4y UCCIIeI0BAHUS TaHHBIX.

20. B BepxHeil 4yacTu OKHA JIJIS O 3arpy3uTh NapaMeTpbl 3a/1aiiTe 3a/1a9y UCCIICTOBAHNS TAHHBIX MO
yMoJI4aHuto: response[1].

21. W3menute IIpocTbie mapamMeTpbl, YTOOBI YBEJIMYUTH YMCJIO HOBBIX CETMEHTOB JI0 5, 8 MUHUMAJIbHBIN pa3Mep
cermenTa 10 500.

22. Haxwute kHOonKy OK, 4TOGBI BEepHYTHCS K CPEACTBY IPOCMOTPA HHTEPAKTUBHOT'O CIHCKA.
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Create/Edit Mining Task: Down Search

Load Settings: |resp0nse[1] "l ey

~Target

@Target Figld: O® response Taroet Walue: 1

-Simple Settings

Find segmerts with:

High Probahility =

Maxitmum number of new segments: 5 E

Winimum segment size

Az percentage of previous seagment (%) 50 E

Az absolute value ()

o
!I
EQ

Maxithum number of aternatives: E
Mazimum sttributes per segment: E
@ Allowy attribute re-use within segment
Confidence interval for new conditions (9% E
~Expert Seftings
Binning method: Equal Count Murmber of hins: 10
Madlel search width: 5 Rule search width: )
Bin merging factor: 2.00
Allowy missing values in conditions: True Dizcard intermediste results: True
Exciit..
rData
Build Selection: |AII Data - |®

Availahle fielkds: @ Al fislds Custom

PucyHok 132. Bbi6op 3aia41 nccneaoBaHus AaHHbIX 0 YMOIYaHUIO

23. IHlenaxaute mo HailTu cerMeHTsl.

HpI/I 9TOM 6y,£[eT BBIBC/JICH €1LIIC OJJUH Ha6op AJIbTCPHATUBHBIX MoJeei. KOF,Z[S. PEIYIbTATHL OJTHOM 3a/1a4n
HCCJICJOBaHUS JAaHHBIX UCIIOJIb3YFOTCS IJId ,leyl"OfI Takou 3aJavd, 9TH MMOCJICAHUC MOJCIU 6yﬂyT COACPKATH
CMECh XOpOouIo pa6OTaIOHII/IX U IJI0XO0 pa60Ta}ome cerMeHTOB. CerMeHThI C HU3KMMM IOKa3aTeJIIMHU
OTKJIMKOB UCKJIFOYEHBI, TO €CTh OHU OIICHUBAKOTCA 3HAUYCHUCM Illlll, a BKJIFOUCHHBIC CCIrMCHTBI 6y,E[yT
OIICHUBATHCSA 3HAYCHUEM 1. O6H.[a$[ CTAaTUCTHKA 0T06pa>1<aeT OTH BKJIFOYCHU S, KOT'da II€pBasd aJIbTCpHATUBHAA

MO/IeJIb TOKa3kIBaeT KoadhdunneHT nonamanus 45,63% c 6osee BeIcokuM HOKpeITHEM (1577 m3 3456 3anmceit),
4eM B JIF00OH U3 MPeabIIyIInX MOIeJIeH.
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A jjodel Albums

Mame |Target Mo. of Segments Cover Freg. Prob. |
I.glternative 1 1 i 3,436 1577 43 63%
Afternative 2 1 7 3,456 1577 45 63%
Alternative 3 1 i 3,456 1577 43 63%
Alternative Preview:
idd Segment Rules Score |C0ver )] |Frequency Probahility
Al zegments including Remainder 13,504 1,352 14 45% | =
= month st
1 UL L e Excluded 1,747 o 0.00%
morths_custamer = "0"
= rfm_score
7] o Excluded 6,003 a 0.00%
rftn_score == 0.000
=l rffm_score, income
3 tfim_score = 12333 and 1 555 456 g216%
income = 52213.000
4 Lot 1 B43 551 B569%
income = S5267.000
=l number_transactions, rfm_score
5 number_transactions = 2.000 and 1 533 206 3565%
rfm_score = 12.333
=

Alternatives

Snapshots

PucyHok 133. AnbTepHaTuBHbIE BapynaHTsl A8 KOMOUHUPOBAHHOM Moaenm

24. TlpemBapuTeIBHO IPOCMOTPHUTE NEPBLIH aJIbTePHATUBHBIN BApUAHT U IIEJIKHATE 110 3arpy3uTh, YTOOBI CIETIATh
ero paboueit MOAEIBIO.

BbiuncneHne nonb3oBaTesibCKUX NOKa3aTenen ¢ ucnonb3osaHmnem Excel

1. YUtoOsl uyTh NOAPOOHEE Pa300pPaATHCS C PAOOTON MOIENIU C MPAKTUYECKON TOYKU 3peHus, B MeHIO THCTpYMEHTHI
BbIOEpUTE onuuio OpraHu3oBaTh NOKA3aTe/IH MOJEJIH.

I'masa 11. MopemmpoBaHue OTKJIMKOB KJIMEHTOB (CHUCOK peIleHHIt)
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.3 Interactive List: response[1] #4

Tools @Qenerate @@ %@ % m

b File | Edt &F view

Viewer .Ga'g.&:l Anntations:
E Take Snapshat |

b Find Seaments
Settings...
Crganize Model Measures..

@ Crganize Data Selections...

I Segment Finder -

| Findt segments with:

High Probahility =

Targetfield: O® response = |
) Change Target Yalue... | Meix. na. of new segments:| 5 H [ B Find Seaments ] H |
Target value: 1 - :
B Take Snapshot
id Segment Rules |Sc:0re |C0ver (] |Frequency |Pr0babil'rty |
Al segments including Remainder 13,504 1,952 14.45% = ° "
y /& months: custormer Excluded 1 747 0 0.00% s
months_customer = "0"
= rh +
2 m_Score Exccluded 6,003 ) 0.00%
rfm_score == 0.000 x
= rfm_score, income Q
3 rfm_score = 12.333 and 1 555 436 §2.16%
income = 52213.000
j [|/income 1 843 551 85 69%
income = 55267 .000
= number_transactions, rffm_score
3 rumber_transactions = 2.000 and 1 533 206 38.65%
rfm_score = 12.333
=

Model Summary; Cover 3 456: Freguency 1 577: Probability 45.63%

PucyHok 134. Opranusauns rnokasarenei moaenm

B nuanorosom oxre Opranu3oBaTh HOKa3aTeJIM MOEIIM MOKHO BBIOPATH MOKA3aTeJ ! (MJI CTOJIOIBI), KOTOPBIE
OyIyT BEIBOOMTHCS B CPEIICTBE MPOCMOTPA HHTEPAKTUBHOTO ciicka. MOXHO yKa3aTh Takxke, OyayT Jd
BBIYUCIISITHCS MMOKA3ATEJ N JJIS1 BCEX 3aIUCei M TOJIBKO JIJIS BLIOPAHHOTO IIOAMHOXKECTBA, B KPOME 3TOTO
BBEIOPATH BBIBOJI KPYTOBOW qUarpaMMBl BMECTO IHCEIL, TJe 3TO BO3MOXKHO.
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-Orga nize Model Measures

] Hint: Use thiz dialog to define the Model Meazures which are dizplayed in the Vieweer table.

Mame Type Display Data Selection |Show |
Cover Coverage Pie Chart Al Data E| -
Cover () Coverage Mumeric Al Data E +
Freguency Frequency Mumeric Al Data @ 3
Probakility Probakility Mumeric Al Data E
Error Error Mumeric Al Data D x
-Custom Measures

Calculate custom measures in Excel (TH): @ ves © Mo

Conned to Exce_IU[TM Workbook: | |

Matme | Description | Shoy |

.

PucyHok 135. [uanorosoe okHo OpraHn3oBatk nokasarenn Moaenm

JlonmoTHUTEIbHO, €CJIM Y Bac ycTaHoBJIeH Microsoft Excel, MoxHO onpenesuTh cBs3b ¢ mabsonoM Excel, B

KOTOpOM 6yI[yT BBIYUCJIATHCSA IOJIB30BATCIIBCKUEC IIOKA3ATEIIN, U ):[O6aBI/ITL ux B I/IHTCpaKTI/IBHblf/'I BBIBO/I.

noka3atesu B Excel (TM) 3nauenue Jla.

Menxaute mo Coeaunnthes ¢ Excel (TM)

B nuanoroBom oxne OpFaHI/I3OBaTb MoKa3aTejIu MOJCIIM 3aJaiTe AJ1 onuuy BeIYucasaTh 10/1b30BaTe/IbCKHE

IBM SPSS Modeler u meakauTe 10 OTKPBITH, YTOOBI 3aITyCTUTH 3JIEKTPOHHYIO TaOJIMITY.

I'masa 11. MopemmpoBaHue OTKJIMKOB KJIMEHTOB (CHUCOK peIleHHIt)

BribepuTte pabouyro KHUTY template_profit.xlt 3 MOaUANIKY streams Ak Demos Balllero Katajaora yCTAaHOBKA
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|%] Microsoft Excel - template_profit1 E][E]
@_] File Edit Yiew Insert Format  Tools Data  Window Help  Adobe PDF Sl o
iﬂ'—"ainrial -0 - | B I U| b | E3 oy o E
F4 - e =IF(H4=""D0 L4}-Settings!Flx_1
A | B & | 3] | E F | G|~
=
1 ‘
2
Metric: Imported Metric:  Calculated Metric: Calculated Metric:
3| # Use |Frequency Cover Profit Margin Cumulative Profit Target
411 -2 500.00
51 2 |
W« > w\Model Measures { Settings { Configuration /[« u | [»]
Ready MM

PucyHok 136. Pabounii nuct Excel lNokasatenu moaenm

126

[la6sroH Excel comepxut Tpu padboyux jucra:

* Ha pa60‘ICM smcte [Moka3zaremm MO/I€JIH BBIBOIATCA MOKA3aTCIIM MOACJIA, UMIIOPTUPOBAHHBIC U3 camoit
MOO€CJIM, U BBIYUCIAROTCA IMOJIBb30BATCIIbCKUEC ITOKA3ATCIIN AJIA 3KCIIOPTa O6paTHO B MOJCJIb.

* Pabounit uct IapameTpsl COEPKUT MapamMeTpsl, KOTOPbIe OYIyT UCIOIb30BATHCS B BBIYUCIICHUH
NOJIb30BATEJILCKUX NTOKA3aTEIIEH.

* Ha pabouem nmcte Kondurypanusi onpeessiroTcs oKa3aTesd, KOTOpble OYAYT UMIIOPTUPOBATHCS U3 MOJIEIH
1 9KCIIOPTUPOBATHLCS B Hee.

OOpaTHO B MOJIEJIb IKCIOPTUPYIOTCSI CIIEAYIOIINE TOKA3aTENH:
* Map:ka npuObli. YHUCTHINA JOXOJ OT CerMeHTa
* Kymyastunas npuobuib. OO1asi npuObLIb OT KAMIAHUN

OnpenensieTcs MO CIEAYIOMUM GOopPMYyJIIaM:

Mapxa npubbinu = YactoTa * [loxon OT pecrioHgeHTa - MMokpsTue * llepeMeHHble 3aTpaThl

KyMynsiTuBHasi npubeinb = MMonmHas Mapxa npuobnu - OUKCHPOBAHHbIE 3aTpaTsl
O6paTI/ITC BHUMAHHUE HA TO, YTO 3HAYCHUA YactoTa u HOKpLITI/IC HUMIIOPTUPYIOTCA U3 MOJCIIN.

HapaMCTpLI 3aTpaT U J0XO0Jda 3aaF0TCs NOJIb30BATCJIEM Ha pa6oqel71 CTpaHuIE HapaMCTpLI.

PyxoBozcTBo no npuioxenusMm IBM SPSS Modeler 18.2



|&] Microsoft Excel - template_profit1
@J File Edit Yiew Insert Format  Tools Data  Window Help  Adobe PODF
Edﬁ""-inrial ~ 10 v|BH| bad | B3 o, o b
il 5N |
12 - pid
A | B JD] E = T i~
2 ]
)
5]
T
g
9
10
11
12 |Costs and revenue X
13 |- Fined costs 2 500,00 3
14 |- Wariable cost 0,50
15 |- Revenue per respondent 100.00
16
17
18
19
20 b |
gl P . L . ]
W« » Wl Model Measures ), Settings { Configuration /[ <] M ™ il
Ready M

PucyHok 137. Pabouwit iuct Excel lNMapameTpsi

(I)HKCHPOBallele 3aTpaThl - OTO 3aTpaThl HA OPraHU3aluIO KaMIIaHUU, HAIPUMEDP, HA IPOCKTUPOBAHUC U
IJTAaHUPOBAHUE.

HepeMeHmﬂe 3aTPATHI - 3TO 3aTPAThl HA PACHIAPCHUEC NPCIAJIONKCHUA OJI KaXI0T0 IMOKYyIaTeJIsd, HAIIPpUMEDP, HA
KOHBCPTHBI 1 MAapKHU.

ZlOXO}] Ha peCNIOH/IEHTA - OTO YUCTBHIA JOXOJ OT TMOKYyIMaTeJisd, OTKJIMKHYBIICTOCS Ha NPEAJIOKCHUC.

5. JA7is 3aBepIieHns] OOpaTHOM CBSI3U C MOJEJIBIO UCIOJIB3YiiTe MaHes b 3aa4 Windows (M HOKMUTE KJIABUIIIH
Alt+Tab), yToOBI BepHYTBCSI Ha3a B CPEICTBO IPOCMOTPA UHTEPAKTUBHOTO CITMCKA.

Hint: Use this dislog to choose which model measures will be used by Excel (TM) as
inputs to calculste custom messures.

Choose inputs for Custom Measures

Input |Model Measure |
Frequency Frequency
Cover F:over (n |

PucyHok 138. Beibop BXOAHbIX AaHHbIX 1A 0/1b30BaTE/IbCKUX MOKasatenei

BriBoiuTes 1uasioroBoe OKHO BbIOOD BXOIHBIX JAHHBIX JJIS IOJIb30BATEILCKUX MOKA3aTeeH, Ie Bbl MOXETE
0TOOpa3uTh BXOJHBIE JAHHBIE U3 MOJIEJIM HA OTIEJIbHbIE TapaMeTphbl, Ollpe/ieSieHHbIE B 11abjoHe. B j1eBom
CTOJIONE EPEYNCIICHBI JOCTYITHBIE MOKA3aTEN !, a B IIPABOM CTOJIONE OHU OTOOpaXaroTcs Ha TapaMeTPhI
3JIEKTPOHHOW TaOJINIIBI, ONpeesIeHHbIe Ha pabodueM ymcTte KoHdurypamus.
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6. B cronbue IToka3aresn Mmoaem BpiOepuTe napamMeTpsl Yacrora u ITokpbiTie (N) 1ISI COOTBETCTBYIOIIUX
BXOJHBIX MoJiel u HaxMuTe kHonky OK.

B sTom ciryuae mMeHa mapameTpoB B mab6soHe Yactora n [TokpbiTHe (n) OKaXXyTCs COBIIATAFOIIIME C
BXOJIHBIMH MOJISIMA, HO MOTYT MCIOJIB30BATHCS U APYTUe HMEHA.

7. Haxwmute kHonky OK B muasoroBom okae OpraHu3oBaTh OKa3aTeIlM MOJICJIA, YTOOBI OOHOBUTH CPEACTBO
MPOCMOTpPA HHTEPAKTUBHOT'O CIIUCKA.

Organize Model Measures

] Hint: Use thiz dialog to define the Model Meazures which are displayed in the Viewer table.

Mame Type Dizplay Drata Selection |Show |
Cover Coverage Pie Chart &)l Data ] —
Cover () Coverage Mumeric Al Data E 4
Freguency Frequency Mumeric Al Data E
Probakility Prokakility Mumeric Al Data E ¥
Error Errar Mumeric Al Data D >

rCustom Measures -

Calculate custom measures in Excel (Th); @ ves Mo

onnect to Excel [Th) Workbook: |:iIESISPSSInc:1PASIMu10deIer14Demosl(:lassification_ModuIe'demplatEJomfi‘t.xn|

Matme |Descrip1i0n |Sh0W |
Profit margin Excel calculated proft margin E
Cumulative profit Excel calculated cumulative profit @

Pucyrok 139. [uanorosoe okHo OpraHn3oBark roKasarem MOAE M, NoKa3biBaroLLee 10/1b30Bare/ibCK1e MoKasaream
n3 Excel

Tenepb HOBBIC IIOKAa3aTCJIN 6y,£[yT ,Z[O6aBJ'ICHI>I KaK HOBBIC CTOJ'I6LIBI B OKHC 1 6yIIyT TICPECUUTHIBATBCS IIPU BCAKOM
U3MCHCHHUU MOICIIN.
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A Interactive List: response[1] #4 E]@@
lgiFile | = Edit o View Tools ) Generate | (1) B

Yiswer | Gains | Annotations

E Take Snapshat Segment Finder

Find segmerts: with: iHigh Probabilty + ,'
Targetfield: O responze : ==
Mz, no. of new segments: E B Finc Seomen [
Target value: 1
id Segment Rules Score |C0ver [n Freguency |Pr0babil'rty |Pr0f'rt margin |Cumulative... | 'Ji':
Al zegments including Remainder 13,504 1,952 14.45% 1] o} .ﬁ
4 | B/ menths_customer Excluded 1 747 0 0.00% 735 2,500 .
maonths_customer = "0" 2
= i +
2 m_gcore Excluded 6,003 ) 000% 30015 2,500
rfm_score == 0.000 k,\
>
= rfm_score, income o
E =S

3 rfm_score = 12.333 and 1 955 436 G216% 453225 425225
income = 52213.000
= income

4 1 643 251 §5.69% 24,7785 a7 601
income = 55267000 I

= number_transactions, rfm_score
3 number_transactions = 2.000 and 1 533 206 3865% 203335 117 934 .5
rfm_score = 12.333

Model Summary; Cover 3 456: Frequency 1 577: Probahbility 45.63%

PucyHok 140. lNonb3oBatenbckue nokasarenn na Excel, BbiBeAeHHbIE B CPeACTBE NPpOCMOTPa MHTEPAKTUBHOIO CINCKA

Uzmensis mabion Excel, MOXHO co31aTh J1000€ KOJIMYECTBO IOJIL30BATE/ILCKUX TOKA3ATEIEH.

N3meHeHue wabnoHa Excel

Xots IBM SPSS Modeler moctaBmisieTcs ¢ mabsionoM Excel mo ymMoT4aHUIO TSI HCIIOJIB30BAHUS CO CPEICTBOM
IPOCMOTPA UHTEPAKTUBHOI'O CIIMCKA, BAM MOXET NOTPeOOBATHCS M3MEHUTh HEKOTOPBIE MapaMeTPhl U J0OABUTh
cBou cobcTBeHHbIe. HampuMep, 3aTpaThl, 3aJaHHBIE B 9TOM II1a0JIOHE, MOTYT 0Ka3aThCsl HEBEPHBIMU JIJIs1 Balleit
OpraHU3aIly, U UX HY>XHO OyJeT UCIPABUTE.

Ipumeuanue: Ecrm Bbl U3MEHsIETe CYIIECTBYIOIINI A0JIOH UM CO3/1aeTe CBO COOCTBEHHBIH, HE 3a0y/IbTe
coxpaHuTh ero ¢ cypdurcom Excel 2003 .x/t.

YToOKI 3aMEHUTH B I1A0JIOHE HOHpO6HOCTI/I 3aTpaT U 10XOJO0B Ha HOBBIC 1 OOHOBHUTH CpE€ACTBO NPpOCMOTpPA
MHTCPAKTUBHOI'O CIITMCKA HOBBIMM TaHHBIMM.

1. B CPEACTBC NPOCMOTPpAa UHTCPAKTUBHOI'O CIIMCKa BI)I6CpI/IT€ B MCHIO I/IHCprMeHTbI OIIIUEO Opraﬂmonan,
nokasarteJim MOJ1€JIH.

™
2. B nmanmoroBoM okHe OpraHu3oBaTh lokazaTem Mojenu mmenakHuTe no Coenqunurbes ¢ Excel .

3. Bribepute pabouyro KHUTY femplate_profit.xlt n menkauTe 10 OTKPBITh, YTOOBI 3AIlyCTUTH 3JICKTPOHHYIO
TabmIy.

4. Bwibepute pabounii uct ITapameTpsl.

5. W3menute ®@uxcupoBannbie 3aTpatsl Ha 3250,00, a loxoa na pecnonaenta Ha 150,00.
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|| Microsoft Excel - template_profit1.xit
@ File Edit Yiew Insert Format  Tools Data  Window Help  Adobe PODF
ﬁﬁjnrial -0 +|B 7 U|E==H2%
izl
GAIM_1 - A 150

A |8 D] E e e o
i 15
)
2]
7
g
g
10
11
12 | Costs and revenue ‘_ | X
13 |- Fixed costs 3.250.00 1
14 |- Wariable cost .50
15 |- Revenue per respondent I 1SD.DD!
16 '
17
19 i
20 4
21 | | . : . ik
M 4 » W[y Model Measures ' Settings / Configuration / 1< il | [1]
Ready UM o

PucyHok 141. ViameHeHHble 3HauyeHus Ha pabodem nucte lNapametpsl Excel

6. CoxpaHuTe H3MEHEHHBIN MA0JIOH ITO/T YHUKAJILHBIM OCMBICTICHHBIM UMEHEM. Y 0eTUTeCh, YTO Y HETO
pacumpenne Excel 2003 .x/z.

Save As m
Save in: |E] Classification_Module M @-3 Q@ X i B -Toos-

terplate_prafitl.xlt

i template_profit,xdk
My Recent
Documents

[¢

Deskiop

My Documents

My Compuker

&

&

[ File: name: |temp|ategroﬁt_3250[xlt M [ Save i
My Mebwork —

Places Save as bype: |Temp|ate {* ok Ii] Cancel J

PucyHok 142. CoxpaHeHue nameHeHHoro wabnoHa Excel

7. Wcnosb3yiite manesb 3agad Windows (wm Hakmute kiiapuiia Alt+Tab), 4ToObI CHOBA MEPEHTH B CPEACTBO
IPOCMOTPA HHTEPAKTHBHOTO CITHCKA.
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B nmanoroBom oxne BbI6paTb BXOJIHBIE JJAHHBIE JJIS TOJIb30BATEJILCKUX NTOKA3aTeJIe BLI6epI/ITe IIOKa3aTeCJIn,
KOTOPBIC BBl XOTUTE BBIBOAUTDH, U HAXKMUTE KHOIIKY OK.

8. B AUaJIOTOBOM OKHE OpFaHI/ISOBaTb IIOKa3aTCJIM MOACIIM HAXKMUTE KHOIIKY OK, YTOOBI U3MEHHUTH CpeaCTBO
IIPOCMOTPA HHTCPAKTUBHOTI'O CIIMCKA.

KoneuHo, B 3TOM IpuMepe MoKa3aH TOJIBKO OJMH CIoco0 m3MeHeHus IabioHa Excel; MoxxHO BHeCTH apyrue
U3MEHEHHs], KOTOphle OyayT U3BJIEKaTh JaHHBIE U3 CPEJICTBA MPOCMOTPA MHTEPAKTUBHOTO CIHCKA UJIM IIepe1aBaTh B
HEero JaHHble, M pabotath B Excel miis co3manus Apyrux BUAOB BBIBOJIA, HAIPUMED, AUATPAMM.

M Interactive List: response[1] #4 E]@@

lad File | Edt & View Tools ) Generste :5‘,;_'} B | m

| Wiewer || Gains || Annotations

E Take Snapshot Segment Finder =

Find segments with |High Prakailty

- e S

Target field: @
respaonse Mz, no. of new segments: E 3
Target value: 1

id Segment Rules Score |C0ver (] Frequency |Pr0babil'rty |Pr0f'rt margin |Cumulative |
All zegments including Remainder 13,504 1,952 14.45% a 1

& months. customer Excluded 1747 i) 0.00% 8735 -3.250

maonths_customer = "0"

= rfm_score Excluded 6,003 0 0.00% 30015 3,250

rfm_score == 0.000

= rfm_score, income
3 rim_score = 12.333 and 1 555 436 G216% B8122.5 64,5725

income = 52213.000

R X e KT

y [FAneeme 1 643 551 85 69% 82,3285 147 201
income = 55267 .000 I

= number_transactions, fm_score
3 number_transactions = 2.000 and 1 533 206 3865% 306335 1778345

rfm_score = 12.333

Model Summary; Cover 3 456: Freguency 1,577: Probahility 45 63%

PucyHok 143. IsameHeHHbIe nosib3oBatesibCkue noxkasarenam n3 Excel, BbiBeAeHHbIe B cpeacTBe npocMoTpa
WUHTEPAKTUBHOIO CrimcKa

CoxpaHeHue pe3ynbTaToB

YT006kI COXPaHUTh MOACJIb OJIA JaJIbHEHIIIEro UCIOJIb30BAaHUS B BallleM HHTCPAKTUBHOM CCAHCE, MOXHO CALCJIaTh
CHUMOK MOJACJIH, KOTOprﬁ 6y,E[CT TNICPCUYHCIICH HAa BKJIAIKC Canmku. K KaXaI0My U3 COXPaAaHECHHBIX CHUMKOB MOXHO
BCPHYTHCA B roboe BPEMS MHTCPAKTHUBHOI'O CCaHCA.

ITponomxas TakuM 00pa3oM MOXKHO 3KCIIEPUMEHTAPOBATH C TOMOJIHUTEIbHBIMY 33/1a9aMH UCCIIEIOBAHNUS TAHHBIX,
4TOOBI UCKATh JOTMOJHUTEbHBIE CETMEHTHI. MOXXHO U3MEHSITh TaK)Ke CyLIECTBYIOIINE CETMEHTHI, BCTABJIATh
MI0JIb30BATEJIbCKHE CETMEHTHI HA OCHOBE BAIIIMX COOCTBEHHBIX OM3HEC-IIPaBUJI, CO3aBaTh BaApHaHTHI BEIOOpA
JIAHHBIX, YTOOBI ONTUMU3UPOBATH MOJEIb AJIsl OTJENBHBIX TPYII, ¥ HACTPAUBATh MOJEJIb MHOTUMU JPYTUMHI
cnoco6amu. B xoHIIe KOHIIOB, BBl MOKETE BHO BKJIFOUUTH MJIA UCKJIFOUUTh KaXK bl CETMEHT B KaUeCTBE
MIOJIXO/ISIILIETO, YTOOBI yKa3aTh, KAK KaX/IbIi U3 HUX Oy/IeT OLEHUBATHCS.

Ecim 4OoCTUTHYTHI yIOBJIETBOPUTEIIFHBIE PE3YIbTATHI, MOXHO HCIOJIL30BaTh MEHIO | eHeprupoBaTh, YTOOBI
CreHepupOBaTh MOJIEJIb, KOTOPYEO MOKHO OyIeT J0OaBUTh B MOTOK MJIA BHEIPUTH B IIEJIIX CKOPHHTA.
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BMecTo 9TOro MOXKHO COXPAHHUTB TEKYILEE COCTOSHUE BAIIETO MHTEPAKTUBHOIO CEaHCa Ha CJIEIYFOLIUA JEHb,
BBIOpaB omruio Vi3MeHuTs y3es MoaeanpoBanus B MeHro Paitn. I1pu aToM y3es1 monempoBanus CIICOK pelieHnit
OyneT 0GHOBJIEH TEKYIIMMHE apaMeTpaMy, B TOM YHCJIE 3a/1a4YaMt UCCIIETOBAaHUS JAHHBIX, CHOHMKaMU MOJEJIEH,
BapUaHTAMU BbIOOpA NAHHBIX U MNOJIb30BATEIILCKUMU NOKa3aTeIsIMU. [1pu crienyromieM 3amycke HOTokKa NpocTo
ybeauTecs, YTO B y3Jie MoaeaupoBanusa Cnucok peuieHnit BeiopaHa onius Mcenosib30BaTh COXPAHEHHYIO
nHgopMaiio o ceance, YTOObI BOCCTAHOBUTD CEAHC /10 €r0 TEKYILETrO COCTOSHHUS.
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naBa 12. Knaccudpukauma KnueHToB B chpepe
TeNleKOMMyHUKauun (NnoaMHomuanbHana IorMcTuyecKan
perpeccusn)

Jloructudeckas perpeccus - 3T0 CTATUCTUYECKUN METOJI JIJIs KJIacCU(UKAIIMY 3aMUceil HA OCHOBAHNM 3HAYCHUH
BXOJHBIX MoJiell. OHA aHAJIOTUYHA JIMHEHHOW perpeccuu, HO JIOTUCTHYECKAs PErPeccusl UCNOJIb3YET KaTeroprasbHbIe
110JISI HA3HAYEHUS1 BMECTO YMCIIOBBIX.

Haan/IMep, IpeAIoJIOXUM, YTO npOBaﬁz[ep CBs3H CCTMCHTHUPOBAJI 6a3y CBOMX KJIMEHTOB IO I1a0JIOHAM
HCIIOJIb30BAHUA CCPBUCOB, KATCTOPU3YS KJIIMECHTOB B YCTBIPE I'PYIIIIBI. Ecmm ,ZIGMOI‘pa(bI/I‘IeCKI/IC JaHHBIC MOXHO
HCIIOJIB30BATH JIA IIPOTHO3a COCTaBa IpynIibl, TO MOXHO HACTPOUTH NPEATIOXCHUSA 110 OTACIIBHBIM BO3MOXHBIM
3aKa34yuKaM.

DTOT NpUMEP UCMOJIB3YET MOTOK telco_custcat.str, B KOTOPOM UCTIOJIb3yeTCs Gaill MaHHBIX telco.sav. DT (ailiiel
HaxonsTcs B katajore Demos mo6oii ycranosku IBM SPSS Modeler. JlocTyn x HUM MOXHO HOJIYYUTh U3 IPYIIIBI
nporpamm IBM SPSS Modeler B mento [Tyck Windows. daiin telco_custcat.str HaxoIuTCst B KaTaJIore streams.

OT0T mpuMep HOKycHpyeTcs Ha MCHOJIb30BAHUH IeMOT pa(pUIeCKIX TaHHBIX U IpeAcKa3aHus HaTTEPHOB
HCIIOJIL30BAHMSL. Y TOJI HA3HAYCHUS KATeropusA KAUeHTd eCTh YeThIpe BO3MOXKHBIX 3HAYCHUS, COOTBETCTBYIOIINX
YeTHIPEeM IpyNIaM KIIMEHTOB!

3HaueHue MeTtka

1 Ba3oBoe 06ciTyKuBaHUE

NnTepHeT-00CITyKNBaHTE

2
3 JononHuTeIbHOE 00CITy)KUBAaHUE
4

ITonnoe oOciyxuBaHue

Tax xak y moJis Ha3HaYeHUs €CTh HECKOJIbKO KaTeropuii, HCIIOIb3yeTCs MOJMHOMIAIbHAS MOENb. B ToM cityuae,
KOTJIa Y MOJIs HA3HAYCHUSI €CTh JIBE OT/EJIbHbIE KATErOpHHU, TAKKE KaK J1a/HeT, true/false mim ecTb OTTOK
KJIMEHTOB/HET OTTOKA KJIMEHTOB, BMECTO 9TOTO MOXKHO CO3/1aBaTh OMHOMHUAJIbHYIO MO/JIeJIb. JIONOJIHUTEIbHYIO
nudopmarmio cmorpute B pazaese[lmasa 13, “OTTOK KJIMEHTOB B chepe TeJIeKOMMYHHUKAIUT (EI/IHOMI/IaJ'IbHaﬂl
[toructuueckas perpeccus)”, Ha crp. 141]

NMocTpoeHue NOTOKa

1. J1ob6aBbTe y3eJ ICTOYHUKOB (haita CTAaTUCTUKH, YKa3bIBAIOIIMIA Ha (aiin telco.sav B nanke Demos.
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telco.say Type Cemographic ’," custeat
l " L
- LELE
% g Table
custcat
(21
13 Fields

PucyHok 144. NoTok npumepa ana knaccupuxkaumm rnoKynarenei ¢ ucrnoib30BaHNeM MOIMHOMNAIbHON JIOrMCTUHECKOMN
perpeccumn

a. Jlo6asbre y3en Tum u menkaute o [IpountaTh 3Ha4YeHHs, YTOOBI YOS IUTHCS, YTO BCE THUIIBI U3MEPEHUI
3aJaHbl IpaBIIbHO. Hampumep, 60JIBIINHCTBO moJiei co 3HaYeHussME 0 1 1 MOXHO cuuTaTh (hlaraMu.

Ld Type

[_ .Sf Read Walues I Clear Walues I Clear Al Yalues ]

Field Measurement Values Mis=zing Check Rale:
{} gender a_') Mominal 01 Mone N Iruporst o
{} reside ‘f Continuous [1.8] Mone N It
> alifree & Flag 140 Hone N Input ]
{}equip 8 Flag 140 Mone “w It i
{} callcard 8 Flag 140
Crefault:
{} wirgless 8 Flag e Sl
{g‘;‘} Iongman ﬁ Continuo Select All Continuous
?;,,} tollmon ‘% (Eorrﬁnuo Select Mone Categorical E
@ view currert fieldz  (©) Wi Select Fields k Flag L\\S
"i:] Copy Ctrl+C Marmiral
(B Paste Special. . Ctrisy Orelinzl :EE-SFT?

PucyHok 145. SanaHne ypoBHa usmepeHna A1 HECKObKUX Moaen

CoBet: UTOOBI U3BMEHUTH CBOMCTBA HECKOJILKUX MOJIEH CO CXOAHBIMU 3HAYeHUsIMU (Hanpumep, 0/1),
LIEJIKHUTE 0 3aT0JIOBKY CTOJIONA 3Hauenus, ¥ KOT1a MoJisi Oy yT OTCOPTUPOBAHBI MO 3HAYEHUIO,
yaepXKuBalTe HaXXaToi kiaaBuiny Shift 1 BBIZIEIMTE MBIIIBIO UM KJIABUIIIAMH CO CTPEJIKAMH BCE TOJIS,
KOTOpBIE HY)KHO H3MEHHUTH. 3aT€M MOXHO IIEJIKHYTh IIPaBOi KHONMKOM MBIIIH IO BEIOPAaHHOMY, YTOOBI
U3MEHHUTH YPOBEHb U3MEPEHNUS WM APYTUe aTpuOyThl BEBIOPAHHBIX MTOJIEH.

3ameTuM, 4TO moJie gender (TMOJ) MpaBIIIbHEE pacCMAaTPUBATH HE Kak (Jar, a Kak moJe ¢ HabopoM U3 IBYX
3HAYEHHH, OITOMY OcTaBbTe TUI U3MepeHust [J1s1 TOro noJis HoMHHAIBHBII.

b. Jns mons custcat (kaTeropus KjueHTa) 3anaiite posi Haznauenne. [{J1s1 BceX oCTaJIbHBIX MOJICH HYXXHO
3a7aTh poJib Broa.

134 PyxoBozcTBo no npuioxenusMm IBM SPSS Modeler 18.2



F h Read Yalues Clear Yalugs Clear All ¥alues
Field Measuremesnt Yalues Mizsing Check Role
e BRI i rEg [F{1] U I L IF]UL
@} loglong ‘f Continuous [-0.10536... Mone b It
&2 lngtoll & Continuous [.74914... Mane N Input
logecui ‘ﬁ Continuous [2.73436... Mone \ It
{{#} logcard ﬁ Continuous [1.01160... Mone h Irupoet
{i‘} logpvire f Cortinuous [2.70136... Mone \ It
@2 Ininc & Continuous [219722... Mane N Input
{:} custoat &3 Mamiral 1234 Mone @ Target
{:} churn 6’5 Mominal 01 Mone b Irupoat
@ Viewr currert fields  © Wiew unuzed field settings

PucyHok 146. SaparHne poan nona

ITockoJIbKY peIMET 3TOrO MPUMEPA - IeMOTrpaduIecKue MOKa3aTeu, UCIOJIb3YiiTe y3ea OuibTp, 4ToObI
OCTaBUTb TOJILKO HY)XHBIC NIOJIA (region, age, marital, address, income, ed, employ, retire, gender, reside n custcat
- PErHoH, BO3PACT, CEMENHOE II0JIOKEHHE, aJIpeC, J0X0, 00pa3oBaHME, 3aHATOCTD, HA IEHCHHM, I10JI, MECTO
KUTEJIbCTBA U KaTeropus Kimenta). OcTalbHbIE I0JI B XOI€ JAHHOIO aHAJIM3a MOXKHO MCKJIIOYNTh.

E Demographic

Fields: 42 in, 31 filtered, 0 renamed, 11 out

Field Fitter Field
region YR regian S
tenure > tenUre
age —_— age
matital —_— marital
address — > address
incame —_— income
ed — > ed
employ —_— etmploy
retire — > retire
gender —_— gender ~|

@ view currert fields (@) view unuzed field settings

|| Cancel

PucyHok 147. ®unbtpauna Aemorpaduyeckmx nonen

(Apyroit BapuaHT - He UCKJIFOUATH 3TH IIOJIA, 4 3aJ1aTh UL HUX poJib HeT, i BRIOpaTh HYXKHBIE OJIS B y3JI€
MO/JIeJIMPOBAHUSI. )

2. B Jloructuueckom y3Jie MeIKHATE 10 BKJIAIke Moeab u BeiOepute [lomarossiii MeToa. Beibepute omun
IMommomunanbuas, I'naBubie 3¢gdexTsl, a Takke BKIIOYHTH KOHCTAHTY B YPaBHEHHe.
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nalyze ” Annotation
it i) bevsdiiine _21?3,(‘, -x-S--'.

s

Model name: @ Auto © Custom
@ Use partitioned data
@ Euwiild model for each split

Procedure: (B Multinomisl © Binomial

rhuttinamizl Procecdure

Method:

Biase category for target: 1

Model type: @) Main Effects  ©) Full Factorial Custom

E Include constant in equation

[_ Ok ][b Run][ Cancel_]

PucyHok 148. Bbibop onuuii Moaenm

OcrtaBbTe 0a30BOIi KaTeropueit 1Jist moJjist Ha3HaueHus 1. Mojesb CpaBHUT IPYTrux KJIMEHTOB C TEMHU, KTO
nonmicaH Ha bazoBoe oOcyxuBaHue.

3. Ha Britagxe DkcnepT BhIOEPUTE peKUM IKCHEPT U oMo BbIXo/HbIE JaHHbIE, 2 B TUAJIOTOBOM OKHE
Pacmmpennsie BbIXOIHBIE JaHHBIE BbIOepuTe Tadumua Kiaccupuranmum.

. —
Logistic Regression: Advanced Output
[ Summary statistics [ Parameter estimates

D Likelihood ratio tests Col 8950 :

D A=zymptotic correlstion D Azymptotic covarisnce
D Goodness of fit chi-sguare statistics m Classification tahle

[ tteration history for every 158 step(s)
D Stepwize variable loadings D Monctonicity measures

D Information criteria

:] [Cancel ” Help ]

PucyHok 149. Beibop napameTpos BeiBoAa

NMpocmoTtp moaenu

1. BeimoJmHuTe y3ei1, 4TOOBI CTEHEPUPOBATEL MOJIE)Ib, KOTOpast OymeT ob6aBiieHa Ha NaJuTpy Moei B IpaBoM
BEpPXHEM yri1y. IJIs1 MpOCMOTpa ee MOAPOOHOCTEH IIEJIKHUTE IPaBOil KHOIKOM MBIIIIH IO CreHepUPOBAHHON
MozeJim 1 Beibepute oo O630p.
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Ha Bxagxe mozesnu OyIyT HOKa3aHbl YPaBHEHUS, MCIOJIb30BAHHBIC I HA3HAUCHHUS 3aIUCel KaXI01 M3 KaTeropuit

moJ1s Ha3HaueHHs. ECTh yeThIpe BO3MOXHBIE KATETOPHUH, OJHA I3 KOTOPBIX Oa3oBas, U IS Hee HOAPOOHOCTH
ypaBHeHUS He moka3biBaroTcs. [1ogpoOHOCTH MOKA3BIBAIOTCS JJIs1 TPEX OCTAJIbHBIX KATErOpHUid, T/ie KaTeropus 3
IpeacTaBiIgeT JlonoJHUTeIbHOEe 0OCITyKUBAHNE U TAaK JaJIee.

[ custcat %]

\2? ‘ I File ) cenerate  oF Wiew @m

y s L,
E-Equstion For 3 4
{00157 * add .
0.5556 * [ead=1r]n3fs ' Predictor Importance

07185 * [ed=2] +
06729 * [ed=3] +
S 0L4B4T * [ed=d] +
0.05133 * employ +
0.05447 * reside +
+-1.551

Target: custcat

E-Exqustion Far 2
{03685 * address + employ—

217 #[ed=1]+

-1 508 * [ed=2] +

{09709 * [ed=3] +

L 1BTE4 * [ed=4] +
0.02635 * emplay + address
01477 * reside +
+ 004901

=-Equation For 1
: Base category
-+ 0.00000000000000000000

reside]

E-Equation For 4 00 0.2 0.4 06 0.8 1.0

0.02184 * address +
3762 [eo=1]+ ( | ; H
1.959 *[ed=2] +
i 1453 F[ed=3]+ Least Important Most Important
- 05843 * [e=d] +
0.0424 * employ +
0.2576 * reside +

+ 01806 - Wiewy:  |Predictor Importance ™

PucyHok 150. lNpocmoTp pesynbtaros MoAenm

Ha Bxmagxe CBozka cpean mpovero OyaeT mokazaHo MoJie Ha3HAUYCHHS W BXOIHBIE MO (IPEOUKTOPHI),
HCIOJIb3yeMble Moesibio. OOpaTuTe BHUMAaHKE Ha TO, YTO 3TH MOJISI OBLIIM BRIOpAaHBI HA OCHOBE MOIIATOBOTO
METO/a, a He MPEJICTABIIAIOT COOOM MOJTHBIN CIIUCOK TOJIEH, IepeTaHHbIN AJI1 PACCMOTPEHHUSI.

T'maBa 12. Knaccudukanus KJIMeHTOB B cdepe TeJIekOMMYHHKAIHI (IOJIMHOMHAJIbHAS JIOTHCTHYECKAs] PErpeccus)
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T3 custcat

ud File & wiew

f) Generate

o Analysis
E-Fields
E-Target

Ié]--lnputs

i g avldress

E-Build Settings

--Usze partitioned dsta: false

- Calculate variable importance: true

- Calculate rave propensity scores; false
- Procedure: Multinomial

--Base category:

(Lo J [cancal [epot

=

PMC}/HOK 151. CBoaka mozenm, WIJTIOCTpUpyoLlan LesieBble U BXOA4HbIe I0J1A

Iloxa3aHHbBIC Ha BKJIaJKE I[OHOJ'IHI/ITCJTBHO 3JIEMEHTHI 3aBUCST OT ONIHUM, BbI6paHHI>IX B IWAJIOTOBOM OKHE y3J1a

MOJeIMPOBaHKS PacimpeHHbIN BHIBO.

OnuH Bcerjia MoKa3bIBaeMblii 3JIeMeHT - 3T0 CBOJIKa 00paboTKU HAOJIFOIEHUH, Te BBIBOJAUTCS MPOIEHTHAS OIS
3anuceil, ONaIaroIIuX B KAKAYIO KATErOpUIO MOJIs Ha3HAYSHHsI. DTO J1aeT BaM IIyCTYI0 MO/IeJIb, KOTopas Oyaer

HCIIOJIb30BAThLCS Kak 6a3a Juis CpaBHCHMU.

Be3 mocTpoeHust MoeIH, UCIIOJIB3YIOIEH IPeANKTOPHI, HAMITYIIITNM IPEANOJIOKeHAEM OyAeT Ha3HAUCHUE BCEX
KJIIEHTOB CaMOii 0011Ieif rpymie, To ecTh Ipymme A1 J{OmoTHATEIBHBIX YCIIYT.

V.4

}'nﬁ File: @ Generate (iiew

(X}
2E0

p—

Advanced

e
Case Processing Summary
I N Marginal Percentage [
Basic service 266 26.6% |
E-service 217 | 217% |
Plus service 28 281%
| Total service 236 2356% |
: =
1 Al 1

oK canca [ epot | eeet

PucyHok 152. CBoAHbIN OTYET 06paboTKu HAGMOAeH
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Ha ocHoBaHNM JaHHBIX 00YUYCHHMSI, €CJIM BCE KJIIMEHTHI HA3HAYEHBI IIyCTOM MOIe/IM, BbI OyaeTe mpassl B 281/1000 =
28,1% ciyuaeB. Bxiranka J{omoJHUTEIHHO COAEPXKUT elrie HHPOpMAIIHIO, KOTOPast O3BOJIET IPOBEPUTH
npeackasaHus Mojaed. [103ToMy MOXHO CpaBHUTH NPEJICKA3aHUs C pe3yJIbTaTaAMU MYCTON MO/JIENIN, YTOObI
YBHUIETh, HACKOJIHKO XOPOIIO 3Ta MO/JIeJIb pabOTaeT C BAIIMMU JTAHHBIMA.

Buu3y Brimanku JonomautensHo Tabmna Kiaccnpukanus mokassBaeT pe3yIbTaThl Ballleld MOJEIN, KOTOPBIS
npaBuwibHbL B 39,9% cityyaes.

B wactHOCTH, Balra MozeIb OTIMYHO pabOTAET NpH nAeHTH(UKAMN KIMeHTOB [ToIHOTrO 06CTy XKNBaHNS
(xateropus 4), HO 1aeT OYEHDb CIa0ble Pe3yIbTAThI IPU UACHTU(PHUKAIIUY KJIMEHTOB VIHTepHET-00C Ty )KUBaHHE
(xateropus 2). Ecom Tpebyetcs 60b1asi TOYHOCTD JJIS KIIMEHTOB KATETOPHH 2, JJIS UX UACHTUHUKAIIIE TpedyeTcs
HAWTU Opyroi NpeguKTop.

ﬂ custcat

bove

s; Eile ) Generate Jiiew

Summary | Advancer! | Setings

[ ]
Classification
Predicted
Basic B Plus Total Percent
Observed Service SEervice service Correct
Basic service 122 g 74 &1 45 9%
E-service a8 10 63 &1 4 6%
Plus service faiz] g 133 a1 47 3%
Total service 47 12 43 134 56 8%
Overall 3 E% 8% 3 9% F27% 70.9%
Percentage
=

PucyHok 153. Tabnuua knaccupuraymm

B 3aBECHMOCTH OT TOTO, YTO BbI XOTHTE IIPEACKA3aTh, MOJIEIb MOXKET HIAJILHO MOAXOINTD JJIS BAIINX
noTpedHocTel. Hanpumep, ecim naeHTUPUKALNS KJIMEHTOB B KATErOpyuy 2 HE CYIeCTBEHHA, MOJIeJIb MOXET ObITh
JIOCTATOYHO TOYHOH IS Bac. DTO MOXET CIIyYUTHCS B TAKOH CUTyalnuu, KOTAa PH OOCITy>)KUBAHUH
NHTepHeT-00CTyXKNBaHIE IPOJAXU UAYT C OOJIBIINMHU CKUIKAMU U IPUHOCIT MaJIyIO NPHOBLIb.

Har{pHMep, €CJI1 MaKCuMaJibHas1 HpI/I6I)IJ'IL Ha MHBECTUIUU NPUXOAUT OT KJIMCHTOB, NONAJJAFOIINUX B KATETOPULO 3
nm 4, 3Ta MOJECJIb MOXET JaTh BaM BCHO H€O6XO,HI/IMyIO HHq)OpMaHHIO.

UTOOHI OIIEHUTH, HACKOJIKO XOPOIIIO MOEIIh Ha CaMOM JeJie TOATOHSET JaHHbIE, IPH MOCTPOCHUN MOJIEITH B
JINAJIOTOBOM OKHe PacimpeHHBIH BRIBOI JOCTYITHO HECKOJIBKO AMATHOCTHYECKUX cpencTB. OObiICHeHNE
MaTeMaTHYECKHX OCHOB METOJIOB MOJIEIMPOBaHUS, HCoJIb3yeMbIX B IBM SPSS Modeler, cMoTpuTe B myOJsmkarym
IBM SPSS Modeler: Pykosonctso no aisropurmam B xataiore \Documentation Ha yCTAHOBOYHOM JUCKE.

y‘ITI/ITe, YTO OTU PE3YJIbTAThl OCHOBAHBI TOJILKO Ha o6yqa}omnx JAHHBIX. YTo0BI OIICHUTB, HACKOJIBKO XOPOIIO

MOJIesb 0000II1aeTCs Ha APYTHe JaHHbIe PeabHOrO0 MUPa, MOXHO PUMEHUTH y3es1 Pa3zbuenue, KOTOpbIit OymeT
coJiepKaTh MOJHAGOD 3amuceil B IEJIsX IPOBEPKH.

Tnasa 12. Kiaccuukanus KIHEHTOB B cepe TelekOMMYHHKALMH (I0IMHOMUAIIbHAS JorucTHyeckas perpeccus) 139
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fnaea 13. OTTOK KNMEHTOB B cpepe TeNeKOMMyHUKaLuum
(BuHoMmuanbHafa norucTuyecKan perpeccus)

Jloructuueckas perpeccus - 9To CTAaTUCTUYECKUI METOI AJIs KJ'IaCCI/I(bI/IKaI.II/II/I 3anuceid Ha OCHOBAHUM 3HAYCHUM
BXOJIHBIX MOJIEH. OHa aHaJOTMYHA JIMHEWHOM perpeccun, HO JIOTUCTHYCCKA PCTPEeCCr UCIOJIb3YET KaTCrOprUaJIbHbIC
II0JIA Ha3HAUYCHUS BMECTO YHUCJIOBBIX.

DTOT npuMep UCIOJIb3YeT NOTOK felco_churn.str, B KOTOPOM UCHOJb3yeTcs (ailyl naHHBIX felco.sav. DT daityisl
HaxonsTcs B katajore Demos mo6oii ycranosku IBM SPSS Modeler. Jloctyn x HUM MOXHO HOJIYYUTh U3 IPYIIIBI
nporpamm IBM SPSS Modeler B mento [Tyck Windows. daiin telco_churn.str HaXoauTCs B KaTaJIore streams.

Har{pI/IMep, IpeAIoJIOXUM, YTO npOBafmep TCJIICKOMMYHUKAIOUOHHBIX YCJIIYT 03a00Y€H KOJIMIYESCTBOM KJIMCHTOB,
TEPACMBIX U3-3d KOHKYPUPYIOIIUX komnanuii. Ecrm JAaHHBIC 00 UCIOIL30BAHUU YCIIYI MOXHO HUCIOJIb30BATh OJIA
NpCACKa3aHnsA, KaKUE KJIMCHTBI CKJIOHHBI HCpefITI/I K IpyromMy nNoCTaBIIUKY YCJIYT', MOXKHO HACTPOUTDH CIICHUAJIbHBIC
IPEAJIOKCHU A, YTOOBI COXpaHUTh KaK MOXHO 0o0JIbIIIE KJIUCHTOB.

[TpenmeT 3TOTO IpUMEpPA - MPUMEHEHHE CYIIECTBYIONINX JAHHBIX 00 UCMOJIB30BAHUY YCJIYT JJIs IPEICKa3aHUsI
OTTOKA KJINEHTOB. Tak Kak y MoJjis Ha3HAYEHUS €CTh JBE OTACJIbHbIE KATETOPUH, UCIOJIb3YeTCsl OMHOMUATIbHAS
MoJiesb. B ToM cityuae, ecyii y moJist Ha3HaA4€HUsI €CTh HECKOJIBKO KaTeropuit, BMECTO 3TOTO MOXHO CO3/1aBaTh
IOJIMHOMHUATIHLHYEO MOIeJTb. JIOHOTHATE IbHYIO HHBOPMAIHMIO CMOTPHTE B pasese|masa 12, “Knaccmbnxaumd
KJIMEHTOB B cepe TeIeKOMMYHUKAIMIA (II0IMHOMHUATIbHAS JIOTHCTHYecKas perpeccns)”, Ha crp. 133]

NMocTpoeHue NOTOKa

1. JlobGaBbTe y3e UCTOYHHUKOB (haiiyia CTATUCTHUKY, YKa3bIBArOIIMI Ha (aiin telco.sav B manke Demos.

-B» i
telco.say Type important features Missing Yaue Imputa.. 'e' chyrn Analysis

S| ==

B 0% Va B

chirm 28 Fields churh Tahle
1

=]

y
E"-‘fi

churn

PucyHok 154. [oToK npumepa Ang KnaccupuKkaLmm noxynaresnes ¢ ucrnosnb308aHnemM OUHOMMUATbHON T0rCTUYECKOM
perpeccun

2. Jlo6asbTe y3exa Tun a5 onpenesieHus nojei, yoe AuBIINCH, YTO BCE YPOBHU U3MEPEHUIl 3aJaHbl IPABUIILHO.
Hamnpumep, 6osbmmHCTBO NOJIeH co 3HaYeHusiMu 0 1 1 MOXHO paccMaTpuBaTh Kak (Jiaru, Ho HEKOTOpbIE
MOJIs1, TAKUE KaK MO0JI, TOYHEE CYMTATh HOMUHAIbHBIMHY HOJIIMU C IBYMsI 3HAUCHUSIMU.
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B Read Yalues

Clear Walues Clear Al Yalues
Field feazurement Yalues Missing Check Role
{:} gender &) Momiral 01 Mone \ Irupoust =
{} reside ﬁ Continuous [1,8] Mone N Iruporst
{:}tnllfree 8 Flag 10 Tone h" Input
{}equip 8 Flag 140 Mane N Irupovst
{3 callcard % Flag 110 M
Drefaut:
{} wireless 8 Flag — )R
{{}} lomcmon ﬁ Continuo Select Al Continuous
i—% tollmon ‘% '.Eorrﬂnuo Select Mone Cateqarical z
@ view current fields i Select Fields Flag
|.|'|'_'] Copy Ctrl+C Mominal
EE Paste Special... Ciri+y Ordinzl @

PucyHok 155. SanaHne ypoBHA usmepeHna AiA HECKObKUX Moed

Iogckaska: YToOBI IBMEHUTH CBOMCTBA JJ11 HECKOJILKUX I0JIEH C aHAJIOTHYHBIMYU 3HAYSHUSIMU (TAaKUMU KaKk
0/1), mesKHUTE 11O 3ar0JIOBKY cTOJI0A 3Hauenus, 4TOOBI OTCOPTUPOBATH MOJIS IO 3HAYCHUSIM, a 3aTEM
yIepxuBaiite HaxaToi KHONKY Shift, HCIIOJIb3ysl MBIIIb MJTM KJIABUIILY CO CTPEJIKOM JIJIs1 BBIOOpA BCEX MOJICH,
KOTOPBIE BBl XOTUTE U3MEHHUTD. 3aTEM MOXKHO LIEJIKHYTh IPABOM KHOIIKON MBIIIH IO BHIOPAHHOMY, YTOOBI
U3MEHUTH YPOBEHb U3MEPEHUS MIIM PYTHe aTPHUOYTH BHIOPAHHBIX TOJICH.

3. 3apaitte nu1s mosst churn (OTTOK KJIMEHTOB) YPOBEeHb u3Mepenus ®jar u posis Haznauenne. /{1 Bcex
OCTaJIbHBIX MOJIEH HYXXHO 33aaTh poJib Boa.

Type

= h = Clear Walues Clear Al Yalugs

Field Measurement ‘alues Mi==sing Check Fole
v (=1 4]l @ riay [RE) e - IFJUl 7
\@} loglong f Continuous [-0.10536... Mane N Irupoust
2 lagtal & Cortinuaus 174919, . Mone M Input
\@} logecui ‘f Continuous [2.73436... Mone b It
@Iogcard &Cominuous [1.01160... Mone b It
\@}Iogwire f(:orrtinuous [2.70136... Mone b It
&2 Ininc & Cortinuaus [219722... Mone M Input
{} custoat &) Momireal 1234 Mone b It
{} churn 8 Flag 140 Pore @ Target |
@ Viewy currert fields  © Wiew unused field settings

PMcyHOK 156. 3anaHne YPOBHA U3MepPeHunAa n PoJin AJ14 0J19 OTTOKa K/INeHToB

4. JloOaBbTe y3eJ MOJEIMPOBAHNUS BEIOOPA BO3ZMOXKXHOCTEH K y3.1y THII

Hcnonp3oBanue y3i1a BEIOOp BO3MOXKHOCTEH NO3BOJISAET YAAINTH MPEINKTOPHI UM JaHHBIE, KOTOPHIE HE
JI00ABIIAFOT TOJIE3HOW NHPOPMAIINA C TOUYKH 3PEHHS B3aNMOCBSI3eH IPEeINKTOP/Ha3HAUCHIIE.
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5. BpInoJHUTE TOTOK.

6. OTKpO¥iTe MOJYYUBIINIACS CJICTIOK MO U B MeHIO I 'eHepnpoBaTh BrIOepuTe oo @uibTp, 4T00BI CO31aTH
y3esa OuibTp.

ﬁ churn
'.L File f) Generate
E £ @- enerate Modeling Mode
Model to Palette
Fitter .. l\
Lo D Ladd
Rank Field Measurement Importance Walue
m 1 @tenure ‘ﬁ Continuous |E| Importart 1.0
E 2 {@} loglong ﬁ Continuous Ii‘ Important 1.0
m 3 @ ECuip &’3 Momirial IE‘ Importart 1.0
m 4 Q} longten ﬁ Continuous IE Important 1.0
m =) @ employ ‘f Continuous IE‘ Importart 1.0
m 5} Q} longmon ﬁ Continuous IE Important 1.0
[ 7 #internet @b Mominal [#Important 1.0
m 8 Q} equipmon ﬁ Continuous IE Impottant 1.0
m 9 @ age ‘f Continuous IE‘ Importart 1.0
i 10 2 ehil @5 Mominal [%]mportart 1.0
m 11 @ address ‘f Continuous IE‘ Importart 1.0
M 12 4@} callcard 6&) Mamiral |E| Importart 1.0
m 13 @ cardten f Continuous IE‘ Important 1.0
i 14 &P ed ol oreinal (%] mportart 1.0
@ 135 *@} talten f Continuous Ii‘ Important 1.0
i 16 P custeat gy Maminal (%] mportart 1.0
E 17 '@} voice &5 Mominal Ii‘ Important 1.0
M 18 4@} cardmon ﬁ Cortinuous |E| Importart 1.0
W 19 & logtol & Continuous [%|mportart 1.0
E'l 20 4@} wireless 6&) Mamirzl |E| Importart 1.0 |
Selected fields: 27 Total fields available: H1
‘ B-085 [He=025 [=]<08
3 Screened Fields
Field Measurement Reaszon
D @} retire 65 Mominal Single category too large
D @ logire: f CortinuoLis Too many missing values
D {&} logequi f Continuous Coefficient of variation below threshald

PucyHok 157. leHepupoBaHue y3na dunbtp u3 y3ana Beibop BO3MOXKHOCTE

He Bce nannsble B daiine telco.sav OynyT nose3Hbl JJI1 NPeICcKa3aHus OTTOKA KJIMEHTOB. MOXHO HCIOIb30BATh
(GUIBTP I BBIOOPA TOJIBKO TEX PACCMATPUBAEMBIX JAHHBIX, KOTOPBIE OyIyT MOJIE3HBI IPU UCIIOJIb30BAHNY B
Ka4yecTBe NPEeIUKTOPOB.

7. B mmanoroBom okHe CreHepupoBaTh GUILTP BbIOEpUTE Onuuio Bee oTMeueHHbIe NOJIS: BaKHO U HAXMUTE
kaonky OK.

8. Ilpucoenunute creHepupoBaHHBIN y3ea1 OuiabTp K y3i1y Twr.

[nasa 13. OTTOK KIMEHTOB B chepe TenekoMMyHuKawui (BuHoMuanbHas sorucTudeckas perpeccns) 143



DGenerate Filter from Featu...
ode: @ Include ©) Exclude

@ Selected figlds
@ fiolds merkert
i:ﬂ @ Important
[ Marginzl

]| E Unimpartarit

i

(@) Top numkber of fields

@Impoﬂance greater than; LEET i
(o) (coen) ()

PucyHok 158. Bbi6op BaxKHbIX noses

9. Tlpucoenuuute y3es AyUT TaHHBIX K CTCHEPUPOBAHHOMY Y371y PUIIBTP.
OTkpoiiTe y3es AyIuT TaHHBIX U HAXMHUTE KHONKY BBINOJHATS.

10. Ha Bxiaaxe KagectBo Opay3epa AyauT TaHHBIX IIEJKHATE 110 CTOJIONY % 3amoiHeHus NI COPTHPOBKA
CTOJIONA B MOPSI/IKE BO3PACTAHUS YKCEI B HEM. DTO MO3BOJISIET HACHTHU(OUIMPOBATH BCE MOJIS C OOJIBIINM
KOJIMYECTBOM OTCYTCTBYIOIIUX JaHHBIX; B 9TOM CJIyuae eMHCTBEHHOE M0JIe, KOTOPOE HYXKHO UCIPABUTh, - 3TO
logtoll, MpONCHT 3aI0JIHEHUS B KOTOPOM MeHbIie 50.

11. B crombue Ammytuposats orcyrcrsyrowue 0isi noys logtoll menkante mo 3agaTh.

Data Audit of [28 fields] =2

\gi File | Edt ) Generste

Lldll= =

Audit | Qualty || apnotations

Complete fields (%) (96.43% | Complete records (3% |47 5%

Figldd Messurement outliers Extremes Action Impute Mizsing Methion % Complete “alicl

{:} lanegtall ﬁ CortinuaLs 2 0 Mane [Mever = |Fixed 475
{}tenure ‘f Continuous 1} 0 Mone Mesver 100
{} age ﬁ Cartinuous o 0 Mone Blank Yalues 100
*@} address ‘f Continuous 12 0 Mone Mull Yalues 100
{} income ﬁ Continuaous ] & Mane Bilank & Null Yalu 100
Cred ol Orinal 5 |- Comion, 100
{} employ ﬁ Continuaous & 0 Mane Specify 100

i 8 Flag -- e 100
{} callcard 8 Flag -- - - Mereer 100
{@} wireless 8 Flag -- - -- Meter 100
{1‘}} Iongman ﬁ Continuaous 18 4 Mane Mereer 100
{@} tallman ﬁ CortinuaLs 9 1 Mane ewver 100
{1‘?} euipman ﬁ Continuaous 2 0 Mane Merver 100

cardmian ﬁ CortinuaLs 11 3 Maone ewver 100
{{f} weireman ‘f Continuous g 1 Mone Merver 100
{@} lancten ﬁ CortinuaLs 20 4 Maone ewver 100
{{f}tolﬂen ‘f Continuous 18 2 Mone Merver 100
{} cardten ﬁ Continuous 11 & Mane Mewver 100
3 voice & Flao -- -l Mewer 100

PucyHok 159. mnytauna oTcyTcTByroLmx 3HadyeHmi and logtoll

12. Ons onmuu Koraa umnyTupoBath BeiOepute 3HaueHue [Ipodesl n mycTbie 3Havenns. s onmum MicnpaButh
Kkak BeIOepuTe 3HaueHue Cpennee n Haxxmute kHOnky OK.

Bri6op ommm CpeiHee rapaHTHPYET, YTO UMY THPOBAHHBIE 3HAUCHHS He OYIyT HEOJIArONPUSATHO BJIMATH HA
CpeIHee BceX 3HAUCHH B OOIINX JaHHBIX.

144  Pyxosoxcrso no npusoxenusm IBM SPSS Modeler 18.2



Imputation Settings

Field:

Fixed as:

ImpLte when:

Impute Fixed Yalues

logtoll Storage: @ Real

Elank & Mull Yalues ™

Impute Method: IFixed

hean

| constant

Mean
Mic-Fange %

[ Ok ][Canccl][ Help ]

PucyHox 160. Bbibop napameTpoB umMmnyTaymm

13. Ha Bkiaake KauectBo Opay3epa AyauT OJaHHBIX CreHepUpyiTe Hamy3es [Iponyiennbple 3HaYeHus. Jst aToro
BBIOEPUTE ITYHKT MEHIO:

Co3zaatb > Haay3ses nponyieHHbIX 3HAYEHHi

Data Audit of [28 fields] #4

Ik File | Edi

Complete fields (%)

@ Generate

Missing Yalues Fiter Mode 5%

Fieldl Mesipoivaliessocetiiony Exdremes Action Impute Missing | Complete walid

@ logtall 0 Mone Elank & Mull “/al... Fixed 475 o
@ tenure 0 Mone Mever Fixed 100
@ age 0 Mone Mever Fixed 100
@ address 0 Mone Mever Fixed 100
@ income & Mone Mever Fixed 100
@ ed o - Mever Fixed 100
e employ : 0 Mane Mever Fixed 100
@ equip &D—Nﬁfnal = |- Mever Fixed 100
@ callcard &3 Maminal - - Mever Fixed 100
@ wireless &3 Mominal - - Mever Fixed 100
@ longman y Continuous 18 4 Mone Mever Fixed 100
@tollmon y Continuous 9 1 Mone Mever Fixed 100
@ equipmon y Continuous 2 0 Mone Mever Fixed 100
@ cardman y Continuous 11 3 Mone Mever Fixed 100
@ swirerman & Continuous g 1 Mone Mewver Fixed 100
@ longten y Continuous 20 4 Mone Mever Fixed 100
@tolnen y Continuous 18 2 Mone Mever Fixed 100
@ carcten y Continuous 11 & Mone Mever Fixed 100
@ waOice &3 Maminal - - Mever Fixed 100

paer &3 Morminal - - - Mever Fixed 100
@ internet &3 Maminal - - Mever Fixed 100
@ callwait &3 Maminal - - Mever Fixed 100

confer &3 Morminal - - - Mever Fixed 100
@3 ehil @5 Mominal = )i Mever Fized 100
@ Inglang y Continuous 4 0 Mone Mever Fixed 100

- Ininc: &P Continuow : k] 0 one [ever Fixed 100 TR |'

PucyHok 161. Haaysen eHepupoBaHue OTCYTCTBYOLUMX 3HAYEHWUI

B nuanoroBom oxHe Haay3Jla NPOMYyIIEHHBIX 3HaUeHUl yBesnubTe Padmep BoIOopkH 10 50% 1 HAXXMHUTE KHOIKY

OK.

3T1OoT Hamays3ea 6y/:[eT IIOKa3aH Ha XOJICTEC IOTOKA C 3aroJIOBKOM! HMHyTalﬂAﬂ nponywennoblx 3HaAueHul.

14. TlpucoenuHuTe 3TOT HAAY3eN K y3.1y OUIbTD.

I'maBa 13. OTTOK KJIMEHTOB B chepe TeaekoMMyHuKauuii (BuHOMuRaibHast JJorucTHIecKas perpeccus)
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-

Missing Values SuperMode

Generate SuperMode for:

@) 2l fislds Zelected fields only

Sample Size (%) S0.00

PucyHok 162. 3anaHne pasmepa BbIGOPKU

15. do6aBbTe Jloructudeckuit y3es K HaIy3.1y.

16. B JloructuueckoM y3Jie IMIEJKHATE IO BKJIajke Moiesb u BeiOepuTe npoteaypy bunomuanabnas. B o61actu
bunomuaavuas npoyegypa seioepute [pamoii meTo.

Echurn

- [
@'

Esport Anayze Ammotsons.
Model name: @ Auts © Custom

m Use partitioned data
@ Build model for each split

Procedure: @) Multinormisl @ Binomial

~Binomial Procedure

Method:  [Forwards

Categarical Inputs:

Field Matne |Cc-ntrast EBaze Category |

X\

m Include constant in eguation

[ ok |[» runl| cancel |

PucyHox 163. Bbibop onuuit moaenu

17. Ha Bkjagke DKCEPT BEIOEPUTE PEXUM IDKCNEPT U MISJIKHUTE 10 BhIxoauble Janubie. [1osSBUTCS MraoroBoe
OKHO PaciiupeHHslii BEIBOI.
18. B mmasioroBoM okHe PacmmpeHHBIN BEIBOJI BEIOCPUTE B KauecTBe TUNA Bvisosa 3HaueHre Ha kaxaom mare.
Bri6epute onmum XpoHoJiorust utepammii 1 OuneHkn napamMeTpoB u HaxxMuTe kHonky OK.
146
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Ed Logistic Regression: Advanced Output

Display: @ At each step At last step
@ teration histary i_-_ﬂ Parameter estimates
|j Classification plots |:| Hosmer-Lemeshow goodness-of-fit

o -
15

[ <1 for exp(B) (36)

D Residual Diagnosis
@ ¢

Clazsification cutaff:

J [cance | tieie |

PucyHok 164. Bbibop napameTpoB BbiBoAA

MpocmoTp moaenu
1. B Jloructuveckom y3Jie MEJIKHUTE 10 BBINOIHUTD, YTOOBI CO3aTh MO/IEJIb.

Crienok Mojienu OyieT 1o0aBIJIeH Ha XOJICT IIOTOKA M TakXkKe Ha NajuTpy Mo/iesin B IpaBOM BepxHeM yriy. Jlis
HPOCMOTPA €ro NOAPOOHOCTEH HIEJIKHITE MPABO KHOIIKOM MBIIIIH MO CJIETNKY MOJEJIH U BHIOEPUTE OMIIUIO
W3mennts i O630p.

Ha Bruytajike CBOJIKA Cpelin MPOYEro OyIeT NOKa3aHO MOJie HA3HAYCHUS M BXO/IHBIE OIS (TPEUKTOPHI),
UCIOJIb3yeMble MOIelbi0. OOpaTUTe BHUMAHKE HA TO, YTO TH MOJIs ObLIN BHIOPAHBI HA OCHOBE IPSIMOTO
metona (Forwards), a He mpeIcTaBIIsAIOT COOOI MOJIHBIN CIUCOK TOJIEH, EPeTaHHbIN 111 PACCMOTPEHHMSL.

[nasa 13. OTTOK KJIMEHTOB B chepe TenekoMMyHuKawui (BuHoMuanbaas goructiueckas perpeccus) 147



churn

\I |L}; Filg @ Generate [EPEEWE:%@@~

El-Fiels
EI--Target

f tenure

f employ

8 eguip

8 callcard

f cardman

8 woice

8 internet

f Ininc:

E-Build Seftings

iUse parttioned data: falze
Calculste variable importance: false
Calculste raw propensity scores: false
Procedure: Binomial

Mocel type: Main Effects

nclude constant in equation: true

M io Ciinaa

PMcyHOK 165. CBoaka mozenu, WInroCcTpupyroljaa yeseBblie U BXoA4Hble 0719

[4]

IMoxa3aHHbIe HA BKJIAJIKe [JJOMOIHUTENILHO JIEMEHTBI 3aBUCSAT OT OMIHUiA, BBIOPAHHBIX B UAJIOTOBOM OKHE
Jloructuueckoro y3ia Pacimmpennsrii BeiBo1. OuH BCera MOKa3bIBaeMbIN 3J1eMeHT - 3To CBoaka 00paboTKH
Ha6J'II-O,C[eHI/II71; 3A€Ch BBIBOAUTCA KOJIMYCCTBO U MMPOUCHTHAA JOJIA SaHI/ICCﬁ, BKJIFOUYCHHBIX B dHAJIN3. KpOMC 9TOTO,
3/1eCh YKa3bIBACTCSI YHCIIO MPOMYIIICHHBIX HAOIFOICHUH (€CJIM TaKUe eCTh), KOT/1a OJTHO UJIM HECKOJIbKO BXOHBIX
noJieit ObLIM HeTOCTYIIHBI, U YKCIIO HEBBIOPAHHBIX HAOJIFOICHUI.
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churn
w | }:,'. Fie  §) Generate

o

F.
Logistic Regression ;
Case Processing Summary
Unweighted Cases(a) H Percent
Included in Analysis | 1000 I 100.0
Selected Cases Missing Cases | 1] .0
Total 1000 100.0
Unselected Cases i ]
Total 1000 | 100.0
a. If weeight iz in effect, see classification table for the total number of
cazes.

Dependent Variable Encoding

Original Value |Internal Value

Ho i}

[ mmne— [}

PucyHox 166. CBoAHbI oT4ET 06paboTKu HabnroaeHui

]

2. TIpoxpyrtute cTpanuily BHu3 oT CBOAKH 00pabOTKN HAOIIOAEHUH, YTOOBI BBIBECTH TAOMINY KJIacCH(pHUKAITIN
g Bioxka 0: HavanmbsHbIi 6J10K.

ITpstMO#i MOIIATOBBIM METO/I 3aIIyCKAETCS C IYCTOM MOJIENIBIO, TO €CTh C MOJIEJIbIO O€3 MPEIUKTOPOB, YTO MOKHO
HCIIOJIb30BATh KaK OCHOBY JIJISl CPABHEHMS C OKOHYATEJILHOM MOCTPOCHHON MOIe/IbI0. 10 OompeesicHrIo mycTast
MOJIeJIb [T BceX MoJlell Ha3HavueHus mpeacka3biBaeT 0, TO €CTh TOYHOCTH MyCTOo# Moaem 72,6%, mpocTo
HOTOMY, 4TO 726 KJIMEHTOB, HE YIIIEAIINX K KOHKYPEHTaM, ObLIM IpeAcka3anbl npaBuiibHO. Ho yiemiuie
KJINCHTBHI BOBCE HE OBLIIN MTpEICKa3aHbl.

[nasa 13. OTTOK KJIMEHTOB B cepe TeekoMMyHuKawuii (BuHoMuanbaas soructideckas perpeccus) 149



oo

| }ﬁﬁ File @ Generate

Advanced

: 7
k. Initial -2 Log Likelihood: 1174.394
.. Estithation terminated at teration number 4 because parameter estimates
changed by less than 000,
C_Iag_s_il‘l_cajr._i_or_l Tahle[_ﬂ,h]__
| [ Predicted
churn |
- = Percentage Correct
Observed Ho |Yes
Mo |726/| @O 100.0
churn — - |
Step 0 0 ‘fes:2?4_: D. .El_
Overall
726
Percentage
\|&. Constant is included in the mocel.
b. The cut walue iz 200
Variables in the Equation =2}
IC I T L T — — | fd
K — [*]

Lok | cenca [ epot | goeet

PucyHok 167. Hadano rabnuubi knaccugukaumm - brok 0

3. Tenepsb NpOKPYTUTE CTPAHUILY €IlIe JaJIbIlle A0 BbIBoaa Tabsmuisl kiiaccupukanmu B bioke 1: MeTton = npsmoit
MOIIAr OBBIM.

OTa Tabimia KjacCu(pUKaUU ITOKa3bIBaeT Pe3yJIbTATHI JJTS Ballleld MOJIeJTH, KOT/1a Ha KaX0M IIare
J106aBJIIETCS IO MPEAUKTOPY. YIKE Ha MEPBOM IIare, IOCJE UCIOJIb30BAHUS TOJIBKO OJHOIO MPEIUKTOpa,
MOJIeJIb YBEJIMYUIIa TOYHOCTD Mpeicka3aHust oTToka kimeHToB ¢ 0,0% mo 29,9%
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Ed churn

W | D e

@ Generate

|| Advanced

ok [cancel

Cl_assiﬁi:a_tinn Tahlei,'_a:l =]
Predicted
churn
i T | Percentage Correct
Observed Ho |Yes
No 663 || 58/ 520 |
churn = - . E
step1 | \'es_ _1 92| 82” 239
Owerall
750
Percentage
No ||657 | &9 905
churn T— .
Step 2 | Yes 15E!'_l114__ 45|
Overall
7ra
Percentage |
Ho |661 | 65 1.0
churn - ~ . :
|step3|L | Yes:153- 121E 442 —
K — [}]

PucyHox 168. Tabnuua knaccupuxaumm - bnok 1

4. TIpoxpyTHTe CTpaHHILy 10 KOHIA 3TON TaOuIIbl KIacCu(pUKAIIAHN.

B Tabsmne kinaccudukanuy BUAHO, YTO MOCJIEIHUI 1ar - 3To war 8. Ha 3Toi craguu aaroputM peuui, 4To

60JIbIIIE HE HYXKHO J100aBIISITh IPEAUKTOPBI B MOJIeNIb. XOTsI TOYHOCTH NPEJICKa3aHMs OCTABIINXCS KJIMEHTOB CJIeTKa
yMeHbIuach 10 91,2%, TOYHOCTh NpeacKka3aHus yxoda KJIMEeHTOB K KOHKypeHTaM Belpocsa oT 0% 1o 47,1%. 3to

CYHIECTBEHHOC yJIyYHICHUE 11O CPABHCHULO C HUCXOJTHOMN HYCTOﬁ MOAECJIbIO, B KOTOpOﬁ MMPEAUKTOPHI HE

HCIIOJIb30BAJIN

Chb.

I'maBa 13. OTTOK KJIMEHTOB B chepe TeaekoMMyHuKauuii (BuHOMuRaibHast JJorucTHIecKas perpeccus)
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churn
ﬂ . L:,. File @ Generate
Surmmary Advanced

== E T
Overall =il
787
Percentage
Ho |657 | &9 0.5
churn
Step 7 Yes 144 [ 130 47 .4
Pet:::lr':.:ge T8
E |
Ho |662 | &4 1.2
churn
Step 8 Yes 145 | 129 471
Overall
Percentage 91
a. The cut walue iz 500
Variables in the Equation
B S.E. | Wald || df |Sig. || Exp(B)
tenure -046 | 004 §123.346 | 1| .000 455
Step 1(a) =
A3F A4 =74 1 nlnk] 4 rd L |

PucyHox 169. Tabnuua knaccuguxaumm - bnok 1

JLutst 3aKa3unKa, XKeJaromero COKpaTuTh OTTOK CBOUX KJIMEHTOB, BO3MOXXHOCTh COKPATHTH YUCJIO MOTEPH MOUYTH
BIBOE OblJIa ObI BAXHBIM IIIATOM B 3aILUTE CBOUX JOXOIOB.

Ilpumeuanue: ITOT NpUMep MOKA3BIBAET TaKXKe, YTO UCHOJIb30BaHue OOIIel NPOIEHTHOM! 10 KaK OLEHKH
TOYHOCTH MOJIEJIA MOXET B HEKOTOPBIX CJIyuasiX BBOJUTH B 3a0JIykAeHUE. Y UCXOHOI MycTOi Moaesn ob1mas
TOYHOCTh cocTaBJisiia 72,6%, a y noJiyuyuBLIeiics npenckazaTeabHol moaeu - 79,1%; HO kak Mbl BUAEIIH, TOYHOCTh
(hbaKTHYECKUX IpeICKa3aHUil B OT/ICIBHBIX KATETOPUSX OBLIA CYIIIECTBEHHO OTJIMYAFOIICHCS.

UTOOHI OIIEHUTD, HACKOJILKO XOPOIIIO MOEIIb Ha CaMOM JeJie MTOATOHSET TaHHBIE, IPH MOCTPOCHUN MOJIEIIH B
JINAJIOTOBOM OKHe PacimpeHHBbIN BBIBOJI JOCTYITHO HECKOJIBKO AUATHOCTHYECKUX cpencTB. OObsCHeHNE
MAaTeMaTHYECKHX OCHOB METO/I0B MO/ICJIMPOBaHUs, UCTIOJIb3yeMbIX B IBM SPSS Modeler, cmoTpute B myosmkanuu
IBM SPSS Modeler: Pykosonctso no aisropurmam B xatajiore \Documentation Ha yCTAHOBOYHOM JTUCKE.

y‘{TI/ITe, YTO OTU PE3YJIbTAThbl OCHOBAHBI TOJILKO Ha o6yqa}oumx JaHHBIX. YTto0BI OIICHUTB, HACKOJIBKO XOPOIIO

MOJIeIb 0000IIaeTcsl Ha IPYyrue JaHHBIE PealbHOr0 MUpa, PEKOMEHIYeTCsl IPIMEHNTH y3ea PazoueHue, KOTOPBIT
OyZIeT comepkaTh IMOTHAOOD 3amuceil B IEJIAX IIPOBEPKH.
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Fmasa 14. MporHo3 Ucnosb3oBaHUA NPOMYCKHOWN CNOCOOHOCTH
(BpemeHHOM pAA)

npOFHO3V|pOBaHVIe C ucnonb3oBaHuem yasJgia BpeMeHHbIX pAAoB

[TocTaBIIMKY YCIYT MIKPOKOIMOJIOCHOTO AOCTYNA B CTpaHe TPeOYeTCsl AaHAUTHK AJIs1 MPOrHO30B MOAMKMCOK
[0JIb30BATEJIeH C IIEJIbIO MPEICKa3aHISI UCIIOJIb30BAHUS IPOIMYCKHOM ctocoOHOCTH. [TPOrHO3bI TPEOYIOTCS ISt
KaX0Tr0 U3 JIOKAJBHBIX PHIHKOB, COCTABJISIOIINX 043y MOAMMCYUKOB MO CTpaHe. Bbl MOKeTe, IPUMEHUB
MOJICJTUPOBAHKE BPEMEHHBIX PSIIOB, COCTABUTH MPOTHO3BI HA CIICAYIOIINE TPU MeCsa JJIsl pAAa JIOKaIbHbBIX
pBIHKOB. BO BTOpOM mprMepe MoKa3aHo, Kak MOXHO MPeodpa3oBaTh TaHHBIE HCTOYHHKA, €I X (opMaT He
MOJXO/UT JJIS BBOJAA B y3€JI BPEMEHHBIX PSI/IOB.

B 3tux mpumepax ucmnoJsib3yercst noTok broadband_create_models.str, conepxanuii CChIIKU Ha (AT TaHHBIX
broadband_1.sav. Dtu daitnbl HaxoasTCs B nanke Demos, BHyTpHU nanku, rjae ycranosiien IBM SPSS Modeler.
JocTyn K HIM MOHO IOJIy4uTh u3 rpynnsl nporpamm IBM SPSS Modeler B menro ITyck Windows. daiin
broadband_create_models.str HaXoqUTCS B HAIIKE Streams.

[Mocnemauii mpuMep AEMOHCTPHUPYET, KaK IPUMEHUTb COXpaHEHHBIE MOJIEII K OOHOBIICHHOMY HaOOpY JaHHEBIX,
4TOOBI PACIPOCTPAHUTH IPOTHO3 HA CIIEAYIOIINE TPU MeCSIA.

B IBM SPSS Modeler 3a oHy onepainuio MOXHO CTeHEpUPOBATh HECKOJIBLKO MOJIEJIel BpeMEHHBIX PSIOB. B (aiie
HUCTOYHUKA, KOTOpBIﬁ BbI 6y):[eTe UCNOJIb30BATh, €CTh JJAHHBIC BPDEMCHHBIX PAAOB IJId 85 PAa3JIMYHBIX PBIHKOB, XOT
JJI TIPOCTOTHI BbI 6y,HCTe MOACIUPOBATD TOJIBKO IATH U3 HUX, a4 TAKXKE O6LL[I/II7[ PEIYIbTAT OJId BCEX PHIHKOB.

B ¢aiine broadband_1.sav ecTh TaHHBIE €KEMECIYHOT'O MCIOIb30BAHUS JJI KaXKI0T0 U3 85 JIOKAJIbHBIX PHIHKOB.
JIu1s meJieid aToro mpuMepa OyayT UCIOJIb30BATLCS TOJIBKO MEPBBIE MATh PSAIOB; OTAeIbHAS MOJE/IL OYAEeT co3aaHa
JUTSI KaXKI0TO U3 3TUX PSJIOB, U €Il OJJHA MOJIEb - JIJIST BCETO PhIHKA B IIEJIOM.

DTOT (haityn CoAePKUT TaKXKe MoJIe AT, T/Ie yKa3aH MECSI] ¥ TOJ KaX 0¥ 3auch. DTO 1oJie OYAeT UCTIOTIL30BAHO
JUTS co3AaHMsI MeTOK 3ammceil. [Tosye matel cunteiBaeTcs B IBM SPSS Modeler kak cTpoka, HO YTOOBI HCTIOIB30BATH
ero B IBM SPSS Modeler, Bbl mpeoOpasyere TUI XpaHeHus B 4ucyioBoil popMmar [lata, ucrnosb3ys y3es1 3a0IHEeHHUS.

-+ -a>

_b
B)) — () — () (22

broadbafd_1.sav Fiker Filler

= o

@

Table [Market_1 Market_2 M. _-' 6 fields

EEEE wef—— y — @]

4

Table B fields [Market_1 $TS-Market..

PucyHok 170. Obpa3sel notoKa, AEMOHCTPUPYIOLUNIA MOAENNPOBAHNE BPEMEHHOIO pAaa

JUtst y3J1a BpeMEHHBIX PSIIOB TPeOyeTcsl, YTOOBI KAKIBIA Pl ObLI B OTIEJILHOM CTOJIONE CO CTPOKOH IS KaX 0T O
unTepBasa. [Ipu Heooxoaumoctu IBM SPSS Modeler mpemoctasiiseT ciocodbl mpeoOpa3oBaHus JaHHBIX IS
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obecrieueHns 3Toro popMara.

Table (89 fields, 60 records)

\ad File |5 Edt 1) Generate
| Table || Annctations

Market_1 |Market_2 |Market_3 |Market_4 [Market 5 |Market & |Market 7 | Market_5 | hdar
1 37a0 11489 11659 4371 2205 2453 6144 2363 S04
2 3846 1158584 12228 4525 230 5672 6380 2404 516
= 3594 12266 128597 2041 2332 2802 G570 2489 323
4 4010 12801 13716 5211 2490 5899 6929 2574 40
&) H47 13291 14647 2383 2334 G017 7312 2634 24
=] 4335 13828 154189 5496 2664 6137 7493 2699 a7T
7 4234 14273 16103 2747 2733 G230 7702 2786 2904
g 4744 14664 16955 5585 2754 5439 T9ES 2847 G0
2} 4552 139130 17642 G033 2674 G701 107 2957 513
10 s020 15851 18453 E229 2875 5957 G366 3099 G54
11 32208 163509 18181 5320 3042 11 g5ed 183 G5
12 5379 17225 19885 E499 3095 7275 5997 334 G7E:
13 2374 18173 20565 52493 3199 73a0 9326 J376 702
14 5828 189287 21155 BES0 3207 TE33 9543 3443 733
13 2842 20171 21655 5757 2493 7HE3 9573 317 744
16 5139 21379 21964 5304 3387 5236 95934 3732 Cil
17 G244 22067 22756 5913 3430 G464 10211 33 794
18 G274 23074 23464 T035 3528 8575 10440 3556 529
19 G347 23729 24324 7131 3246 817 10763 3933 Gt
20 5399 24803 25351 7304 3604 9041 11012 3953 a7 1+ |

[ B

Pucyrok 171. ExxeMecayHble AaHHbIe NOANVCKU ANIA JIOKabHbIX PIHKOB LUMPOKONOAOCHOro A0CTyna

Co3naHue NOoToOKa

1. Co3paiiTe HOBBI MOTOK U J00OABbTE y3€JI UCTOUHNKA PaiiJT CTATUCTUKY, yKa3bIBAIOIIUI Ha (aiii
broadband_1.sav.

2. C nomortnsto y3yia OuibTp oThuiabTpyiite mosst ¢ Market_6 o Market_85, a Taxxke noyist MONTH_u YEAR_
JUTSL YOPOIICHUS MOJICIIH.

Coser: 17151 BBIOOpPA B OJHOM OTlepalliy HECKOJIBKUX CMEXHBIX TOJIei BEIOepuTe mojie Market_6 u yIepKuBast

HAXATOM JIEBYIO KHOIKY MBIIIIH, IEPETAIINTE yKa3aTelb 10 n0Jis1 Market_85. BeiOpaHHbIe 110JIs1 OY/IyT BbIICJICHBI
cuauM. UToOb1 1o6aBuTh mojis MONTH_u YEAR_, IeJIKHUTE IO HUM, yaepXuBasi HaxxaTol kHonky Ctrl.
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EdFilter

2\
G

%,

Fields: 89 in, 82 filtered, 0 renamed, 7 out

Field Fitter Field
Market_&0 R Market_g0 <]
Market_51 > Market 51
Market_52 M Market_52
Market_53 > Market 53
Market_g4 > Market G4
Market_g5 > hiarket_55
Total —_— Tatal
YEAR_ > YE&R_
MOMNTH_ M- FACINTH_
DATE_ e DATE_ g
@ View current fields  © view unuzed field zettings

PucyHok 172. Ynpoiyenne mozenm

M3y'~IEHMe AaHHbIX

Bcerz[a IIOJIE3HO UMETH IMPEACTABJICHUEC O IIPUPOJAC CBOUX JAHHBIX, IPEXKIC YEM CTPOUTHb MOJECJIb. O6Hapy)KI/IBa}OT

JIM 9T JAHHBIC CC3OHHYIO A3MEHYUBOCTE? XOTS EXpCI’t Modeler MOXeT aBTOMaTHYECKU HaXOOJUThb HAUJIYYIIYFO
CC30HHYIO MJIM HECE3OHHYIO MOACIIb JIA KaXI0r'o psaga, 4aCTo OoJee 6I:.ICTpI>Ie PE3YJIbTAThl MOXHO IIOJIYYUTD,

OIrpaHUYMB ITOUCK HECE3OHHBIMU MOACIISIMHU, €CJIM B BAIIUX JAHHBIX OTCYTCTBYCT CE3OHHOCTD. He nuccjacays JaHHbIC

JUTSL KQXIO0T0 U3 JIOKAJBHBIX PHIHKOB, MOXXHO MOJIYYUTh NPUOIM3UTEIbHYIO KAPTUHY HAJIMIHS U OTCYTCTBHUS
CE30HHOCTH, MOCTPOUB TpaPUK 0OIIEro YUCIa MOIIUCYMKOB IO BCEM ISATH PHIHKAM.

I'maBa 14. ITporHo3 UCNoJIb30BAHUS IPOIYCKHOM CIIOCOOHOCTH (BPEMEHHOM PsifT)
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Pict: @ Selected series © Selected Time Series models

& Tatal

Series:

X axis lsbel, @ Defaut © Custom vE

|:| Display series in separate panels |:|

Display: @ Line
[ Pairt
D Smoother

m Limit records  Maximum number of records to plot;

PucyHok 173. paguueckoe nsobpa)keHne obLyero KonmdecTsa noaniCcYmKoB

1. B namutpe Juarpammsl npucoeaunute y3ei [ paduk 3aBucuMocTu 0T BpeMeHH K y3i1y OWisTp.
2. Hob6aswte nosie Total B ciucox Psiapr.

3. Bruixmrounte nepekirouatesid Iloka3piBaTh psijibl HA OTAEbHBIX HaHe X 1 Hopmaau3zoBaTh.

4

Haxxmute kHOTIKY BBINOJIHUTS.

Time plot of [Total]
b File Bt &) Generate & view

2500000~ 5 : ;
2000000~ - ' 5 e — Total
1800000 - === : 5 R
1000000 - 4==== === ; CEEERERE SRELEEEE

: = ! : : :
5000001 *I ------- | | : | | _________ |

0 10 20 30 40 50 80

Record number

3

PucyHok 174. BpemerHov rpaguk nons Beero

Psap meMoHCTpUpPYeT OYeHb POBHEII BpeMEeHHO! TPeH [ O0e3 MPU3HAKOB CE30HHOW N3MEHYMBOCTHU. B OTHeIbHBIX
psIax MOXET IPOSBIIATHCS CE30HHOCTD, HO CYIsl IO BCEMY, OHA HE BBIPAXKEHA JJIS BCETO MAaCCHBA JAHHBIX.
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ECTCCTBCHHO, NEpea TEM, KaK UCKIIFOYUTHh CE3OHHBIC MOJCIIN, CJICAYECT MPOBEPUTH BCE PABI. Ilocne aToro MoxHo
BBIJICJIUTE PAIbI C CE30HHOH U3MEHYMBOCTBLIO U MOACIUPOBATH UX OTHEJIBHO.

C nomorpsro IBM SPSS Modeler jierko cTpouTh COBMECTHBIE TPAPUKH IS HECKOJILKUX PSIIOB.

Ed[Total]

[ 1 | : |
Pt | Appearance  Output Annotations

Piot: @) Selected series © Selected Time Series models

& Markst_1
Series: & Markst_2
& Market 3

W awis label @ Defaut © Custom
|:| Display series in separate panels D Marmalize:

Display: [+ Line
[ Paint
D Smoother

E Limit records  Maximum number of records to plot; 2000

PucyHok 175. papudeckoe n3o6parkeHne HECKOIbKUX BPEMEHHbIX PAAOB

® =W

Haxxmute kHONKY BbINoJHATS.

CHoBa oTkpoiiTe y3ea Bpemennoit psia.

Vnamare noste Total n3 ciucka Psaner (BeIOepuTE €T0 M HAXMUTE KPACHYFO KHOIIKY X).

Jlo6asbTe B civcok mouist ¢ Market 1 no Market_5.
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PucyHok 176. BpemeHHou rpaguk no HeCKOAbKUM NOAAM

HpOBCpKa KaXXa0ro u3 pbIHKOB BbIsSIBUJIA CTOﬁKyI—O TCHACHIHUIO K BO3PACTAHUIO B KAXXAOM CJIy4ac. Xors HEKOTOPLIC
PBIHKA JEMOHCTPUPYIOT MCHEC yc’[‘Oﬁ‘IHBbIe IOKa3aTCJId, YEM OCTAJIbHBIC, HCT HUKAKUX BUAUMBIX IPU3HAKOB
CC30HHOCTH.

OnpepneneHuve aar

Tenepb Ha0 U3MEHUTH TN XpaHeHus nojst DATE_ Ha ¢popMart JaThl.
1. TlpucoemuuuTe y3ea 3aNOJHATEID K Y31y PUiIbTp.

2. OtxkpoiiTe y3es 3amoTHATE b 1 HAXXMUTE KHOIKY BBIOOpA TOJICH.
3. Buibepute DATE_ nuist no6aBjieHus B 3aN0JHATH MOJISI.

4. 3apatite nis yciosus 3aMeHsiTh 3HaUeHue Beeraa.
5

3anaiite a1 3amensitb Ha 3HaueHue to_date(DATE_).
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EdFitter

Fill ir fielcs:

& DATE_

Condition:

@EL AR @FIELD) N |

Replace with:

to_date(DATE)

on) (cance)

PucyHok 177. 3ananve tmna xpaHeHwa aatbl

H3mennTe popMaT AaTHI IO YMOTYAHHEO, YTOOBI OH COOTBETCTBOBAJ (hopMaty moJst Date. DTo TpebyeTcs miis
MpaBUIILHOTO TTpeoOpa3osanms mosis Date.

6. Brioepute B MeHto MucTpyMenTnl > CBolicTBa moToKa > Omiun, 4TOObI OTKPBITH AUAJI0Or0BOE OKHO Omimu
MOTOKa.
7. Bribepute nanesns Jlata/Bpems u 3agaitte @opmart aatel o ymosrdannio kak MON YYYY .
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\.7 broadband_create_models

Options| Messages Parameters Depioyment'Exectmqa_.Ghbais Search GOﬂmﬁsArmtaﬁoﬂs

Select a setting:

General These settings control the format of date and time expressions in the current
I 7 stream. Click Save As Default to use these settings as the default for all your
Date/Time
streams.

Number formats
Optimization Import dateftime as: Date/Time © String
Logging and Status —_—

9ging Date format: IMON YYYY x J'
Layout —
Analytic Server Time format: |HH:MM:SS = | [ Rollover days/mins

Geospatial Date baseline (1st Jan):
2-digit dates start from:

Time zone:

Save As De_fautt

(oK J(cance

PucyHok 178. 3anaHne popmara aatsi

OnpeneneHue Ha3HauYeHUN

1. Mob6asbte y3ex Tun u 3anaiite pois Her mtst mosns DATE_. 3anaiite pois Ha3nadenue 1151 BceX OCTaIbHBIX
nosteit (Market_n u Total).

2. HaxwmwuTte kHONKY UHTATh 3HAYEHNs], YTOOBI 3aIIOJTHUTE CTOJIOCT 3HAYCHHMS.
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Types | Format || Annctations

__

[ h Fead Values I Clear Values I Clear Al Yalues ]

Field Measurement Walues Mis=zing Check Role
O Market 17 Cortinuous [3750,117... Mone ©) Target
CdMarket 2 P Continuous [11489,53... Mane ©) Target
O Market 3 P Cortinuous [M1659,60... Mone ©) Target
O Market_ 4 P Continuous [4571,179... Mane ©) Target
O Market 5 | Cortinuaus (2205 6511] Mane ©) Target
3 Total & Continuous [536413.2... Mane ©) Target
[ DaTE_ & Cortinuaus [1999.01-... Mane © Mone

@ Viewr currert fields  © Wiew unuzed field settings
o

PucyHok 179. Bapanne ponm A5id HECKONbKNX roaen

3anaHue BpeMeHHbIX UHTEpBanos

1. Ha nasmrtpe MoaeianpoBanue 100aBbTe B IOTOK y3eJl BpeMeHHbIe psijibl M IPUCOESIUMHUTE €ro K y3J1y Twui.
2. Ha Bxiranke Crnenndukanuy faHHbBIX B naHeau Habmonenus Beioepute DATE B xauecTBe nosis Jara/Bpems.

3. Buibepute Mecsub xak HTepBas BpeMeHH.

W 6 fields

Fields Data Specifications | Build Options  Maodel Options  Annotations

Select an item:

Observations ® Chservations are specified by a datetime fisld
Datefime field:

& DATE_ E]

Missing Yalue Handling Time interval: |Months b

Time Interal

Adgdaredgation and Distribution

PucyHok 180. 3aaaHune BpeMeHHOro uHTepsana

4. Ha Bxiaake Onnuy MOIEIU BKIFOYUTE IIEPEKIIEOYATE > PacnpocTpaHuTh 3amicH Ha Oyayiiee.
5. 3apaiiTe 3HaueHue 3.

I'maBa 14. ITporHo3 UCNoJIb30BAHUS IPOIYCKHOM CIIOCOOHOCTH (BPEMEHHOM PsifT) 161



I

W 6 fields

)

Model narme: @ Auto © Custom

Canfidence limit width (%)

[] Continue estimation using existing modelis)

|1 Build scaring model only

Forecast

[« Extend recards into the future

[T Compute future values of inouts

PucyHok 181. SanaHne nepuoaa nporHosa

Co3gaHue moaenu

1. B y3ne Bpemennsle psabl Beioepute Bkjaaky [loss. B cicke Ilosg Be16epuTe Bee 5 pbIHKOB M CKONUPYITE UX B
o0a cricka: Hasznavennsi 1 Bxomnble nmouist - kanmnaatel. Kpome Toro, BeiGepute nosie Total u ckonmpyiite ero B

crrcoxk Haznavuennsi.

2. Boibepute BKIaaky Onmuu nocTpoeHus U Ha nanem O61ue npoBepbTe, uTo BoIOpan Metoa Expert Modeler ¢
UCII0JIb30BAHUEM BCEX MAPaMeTPOB M0 yMoJIyaHuo. DTo no3soJtisieT Expert Modeler npenarats Haubosee
NOAXOJSIIYI0 MOJIENb JJIs1 pAa0OTHI C KaXAbIM BpeMeHHBIM psijioM. HaxkxmuTe KHONKY BbINOJHATS.
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-

W 6 fields

Fields Data Specifications Build Options  paodel Options  Annatations

Select an itermn:

General Method: |Expert Modeler A
Ciatput
hodel Type
@ All models

) Exponential smoothing models only
@ ARIMA models only

[ Expert Modeler considers seasonal models

Outliers
[] Detect autliers autamatically

PucyHok 182. Beibop Expert Modeler ansa BpemMeHHbIx pagoB

3. TlpucoenuHuTe CIENOK MOJEIM BPEMEHHOIO psAjia K y3JIy BpeMeHHbIe psbl.

4. Tlpucoenmuute y3ea TaOmuma K CIEIKy MOJIEIN BPEMEHHOTO Psifa M HAXMUTE KHONKY BBINOHHTD.

o -8

—
B)) — () e () - (22

broadbapd_1.sav Fier Filler

= o

@

" Bfields

Table Market_1 Market_2 M.,

| —— s/ — Ao
Y =
Table 6 fields [Market_1 $TS-Market..
PucyHok 183. Obpa3sel noToKa, AEMOHCTPUPYIOLUMI MOAENNPOBaHNE BPEMEHHOIro pAaaa

Tenepb kK UCXOTHBIM JTAHHBIM T00ABJICHBI TPU HOBBIX CTPOKH (€ 61 10 63). DTO CTPOKH A1 MPOTHOCTHYECKOTO
nepuoja, B JaHHOM cirydae ¢ ssHBaps nmo mapt 2004 roaa.

[TosiBUIIOCH TaKXe HECKOJIBKO HOBBIX CTOJIOIOB, CTOJIONK! ¢ pedukcom $7S- nobGaBiieHb! y3J10M BpeMeHHbIE psibl.
B atux crosbnax copepxurcs ciienyromas nHhopmanus A1 Kax10i CTpOKH (TO eCTh JJIs1 K&XA0ro UHTEpBaja B

JIAHHBIX BPEMEHHOTO PS/Ia):
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Croaden

Onncanue

$TS-uma_croabya

JlaHHbBIE CreHepUPOBAHHOM MOJCIIN ISl KAXKJI0T0 CTOJIONA
HCXOJHBIX JAHHBIX.

STSLCI-umsa_croabya

HixHee 3HaYeHNe JOBEPUTEIHLHOTO HHTEPBAJIA IJIs KAXKIOTO
CTOJIOIA TaHHBIX CTEHEPUPOBAHHOM MOIeJIn.

$TSUCT-umsa_croabya

BepxHee 3HaUeHHE TOBEPUTEILHOTO HHTEPBAIA JJIS KAXKIOTO
CTOJIONA IAHHBIX CTCHEPUPOBAHHONW MOJIEIIH.

$TS-Utor

Uror no BeeM 3navenusM $TS-umsa_cToabya niis nanuoi
CTPOKH.

$TSLCI-UTor

Wror no Bcem 3HauenusM $TSLCI-uma_cToabya nis nanHon
CTpOKH.*

$TSUCI-UTor

Uror no Bcem 3navernssM $STSUCI-uma_croabya niis nannoit
CTPOKH.

Hawn6oJiee BaskHbBIE CTOJIONBI TS BBIMOJIHEHHS TporHo3upoBanus - $TS-Market_n, $STSLCI-Market_n u
STSUCI-Market_n. B 4acTHOCTH, 3TH CTOJIOILI COAEPKAT B CTpokax ¢ 61 1mo 63 qaHHBIE IPOTHO30B IOIMTUCKH
MOJIL30BAaTEJIEH M IOBEPUTEIILHBIC HMHTEPBAJIBI JJIs KaXXIOT'0 U3 JIOKAJIbHBIX PHIHKOB.

M3y‘-IEHVIe Mmoaenun

1. HIGJ'IKHI/ITG JABAXABI IO CJICTIKY MOACJIM BPEMEHHOTI'O pAaa 1 BBI6epI/ITC BKJIAJAKY BBIBOI[ JUJI BBIBOJA JAHHBIX O
MOACIIAX, CTCHEPUPOBAHHBIX IJIA KAXXI0T'0 U3 PBIHKOB.
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;Outputﬁ:__s.gmngg __Summary.'ﬁnnmati_qn_s{

Helgraeas+ -—BE=EE s

Dutput
_ EIpTimE B Target: Market_2
------- Title
------- L§ Terparal Infarmatii Moi
Le = Biarkst 2
------ Title Model Building Method
------ L& Model Infarmat
------ (4 Correlogram
______ L& Parameter Exti| Mumber of Predictors
& {E] Market_1 Maodel Fit MSE
------ Title RMSE
------ L& Model Infarmat
------ [y Correlogram il iAlE
------ L& Parameter Esti| s MAE
B[] Market_3 | MAPE
------ L& Model Infarmat .
------ (il Correlogram WeticE
------ Lg Parameter Exti AIC
& {&] Market_4 BIC
...... Title ]
------ L& Model Infarmat A
...... (5 Correlogram Stationary R Square
------ L& Parameter Esti Liung-Box Qf#)  Statistic
E--{&] Markat_a
...... Title | I} Ej
—— @-ﬁiﬂﬂﬂlﬂlﬂlﬂ}?‘l i Significance

PucyHox 184. Moaenu BpemMeHHbIX pasoB, CreHepupoBaHHble A1l PbIHKOB

B neBoM crosibue Bkiaaku BeiBoa Boioeprute Mudopmanus o Moaen 1ist Jito60ro peiaka. Jlunus Yuciio
NpPeINKTOPOB IIOKA3BIBACT, CKOJILKO TOJIeH OBLIIO HCIOJIL30BAHO B KAYECTBE MIPEAUKTOPOB IS KAXKIOTO
HA3HAYCHUS, B JAHHOM CJIy4ae TaKOBBIX HET.

OcrasnbHble TuHNK B Tabuax Mugopmanus o Moe Il MOKa3bIBAIOT pa3IMyHbie MepbI COrJIacHsl AJIs1 KaXK0i
Mojesu. 3Hauenue Crannonapuplii R-kBaapaT naet oneHky qojm obulei Bapuanuu B psiay, KOTopast
00BSICHSICTCS TaHHOI Moesbro. UeM BhIIIe 3T0O 3HaYeHue (MakcuMyM 1,0), TeM JIydIie coriacue MOJIeIIH.

Jluaun Q(#)-ctatuctuka, df u 3uaunmocTs oTHOCATCS K cTaTucTuke JIbtonra-bokca, B Tecte Ha CIIy4aitHOCTh
OCTAaTOYHBIX OIMOOK MOJEJIN; YeM ClIyyaiiHee 9TU OIIMOKH, TeM BBIIIE KayecTBO Mojiesn. Q(#) - aTo
coOcTBeHHO craTucThka JIptoHra-bokca, a 3Hauenue df (crenenu cBOOO/IbI) yKa3bIBaET YHUCIIO TAPAMETPOB
MOJIEJ I, KOTOPBIE MOTYT BapbHPOBATH IIPU OLCHKE KOHKPETHOTO HA3HAYCHUSI.

JIuans 3HaYMMOCTh TOKA3bIBACT YPOBEHb 3HAYMMOCTH CTATUCTUKY JIboHTa-bokca, uTo SIBJIsSeTCS ellle OHUM
KpUTepHUeM KOPPEeKTHOCTH 3aJaHHOoM Mojemu. I1pu yposHe 3Haunmoctu MeHee 0,05 ocTaTovHbIE OIINOKT
HeJIb3s CUUTATh CIyvYallHbIMH, YTO O3HAYAET, YTO B HAOJIIOAEHHBIX PAIaX UMEEeTCs CTPYKTYpa, He ONUChIBaeMast
JIaHHOU MOJEJIBEO.

Cyns no 3nauenusiM Cranuonapublii R-kBaapart u 3naunmMoctb, Mojenu, Beiopannbie Expert Modeler ais
o0bexToB Market_3 n Market_4 BniosiHe npueMJieMbl. 3HaYSHUS Mepbl 3HAYAMOCTB /1151 00bekTOB Market 1,
Market 2 v Market_5 menbiue 0,05, 4To yka3piBaeT Ha HEOOXOAMMOCTH TOA00PA ISl ITHX PHIHKOB MOJIEJIEH C
JIYYIIIMM COTJIACHEM.

Ha skxpaH BBIBOAUTCS HECKOJIBKO JOMOJHUTEBLHBIX MEp corjiacus Mojesieil. 3HaueHne R-KBaapar maet oneHKy
00111eli BapraIli BO BPEMEHHOM DSy, KOTOpasi OObsICHSIETCs TaHHOW Mojiesibio. [ToCKOJIbKY MakcuMaJibHOE
3HAYEHUe JIJI 9TON CTATUCTUKH - 1,0, HAIIIK MOJIESTH B 9TOM OTHOUICHUU y/IaYHBI.
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CKO - 3T0 cpeHekBaApaTUIHAS OIMMHUOKA, KOTOpas MOKa3bIBaeT, HACKOJIbKO (paKTHYECKHe 3HAUYCHUS
OTJIMYAIOTCSA OT 3Haqum71, MPEACKa3aHHbIX MOACJIBIO. Omna BBIPAXKACTCA B TEX XKE CAMHUIAX, YTO U 3HAYCHUSA
camoro psna. [TockoabKy 9TO OlleHKa OIIMOKH, HY>KHO, YTOOBI ee 3HaueHne ObLIO KaK MOXXHO 00Jiee HU3KUM.
Ha mepBblii B3TJI, MOXET MOKA3aThCs, YTO XOTS MoJiesn 11 Market 2 u Market_3, mpueMJIeMBbl, CYJs 110
MPEeACTABJICHHBIM BBIIIE CTATUCTUYECKIM KPUTEPUSIM, OHA MEHEE YAa4HbI, YeM MOJIEJIU AJIs1 OCTAJIbHBIX TPeX
PBIHKOB.

OTHU JONOJHUTEILHBIE MEPHI COTJIACUS BKJIFOYAIOT CPEIHIOI0 abcomoTHYO omnoky B mporenTax (CAOIT) u ee
makcumaiibHoe 3Hauenne (MCAOII). A6cosmoTHas omubKa B MPOIEHTAX MOKA3bIBAET, HACKOJIBKO
HCCIICTyEMBbIH PsIJT OTKJIOHSIETCS OT 3HAYCHMUIA, IPeICKa3aHHBIX MOJICJIbIO, B IPOIICHTHOM BhIpakeHUH. M3yuns
CpeIHee ¥ MaKCHUMAaJIbHOE 3HAYCHUS TS BCEX MOJIEJIC, MOKHO OLICHUTh YPOBEHB IIOTPEIITHOCTH B BAIIIAX
MPOTHO3aX.

Cyns no 3nayenussM CAOII, Bce Moaen Aar0T CPEeTHIOIO IOTPEIIHOCTD nopsiaka 1%, To ecTh BecbMa HU3KYIO.
3nayenne MCAOII mpencraBigeT MakCUMAaJIbHYIO a0COJIFOTHYIO OIIMOKY B IPOLIEHTaX U IOMOTaeT
MpeJCTAaBUTh HAUXYALINI BO3MOXHBII clieHapuil B Bamux nporuo3ax. st 00JIbIIMHCTBA MOeIeil
MaKCHMaJlbHas OIMOKA JISKUT B peneiiax oT 1,8% mo 3,7%, 4To Taxke COBCEM HEMHOTO, U JIUIIb JJIs1 PHIHKA
Market_4 ommb6xa BIte (0k0J0 7%).

3navyenue CAQO (cpennsist abCOFOTHAS OIINOKA) - 3TO Cpe/iHee apupMETHIECKOe aOCOTFOTHBIX 3HAYCHU I
omnbok nporyo3a. Kak u B ciiyuae CKO, aTa omudka BeIpaxaeTcsl B TeX ke eAMHHUIAX, YTO U 3HAYCHUSI
camoro psaa. MAO (MakcuMaibHast aOCOJTIOTHAS OIMUOKA) - 3TO HaMOOJIbIIAs OIMOKA MPOTHO3a,

BBIpa)KEHHAS B TEX XK€ €AMHUIIAX M COOTBETCTBYIOIIAS] HAUXYAIIIEMY BO3MOKHOMY CIICHAPHUIO IPOTHO3A.

Xo0Ts 9TU a0COIOTHBIE 3HAYSHUSI IPEACTABIISIFOT ONpe/IeJICHHbIN HHTEPEC, B JAHHOM cJIydae 0oJjiee moJIe3HbI
otHocuTebHbIe omnOku (CAOIT u MCAOIT), mOCKOJIBKY B HCCIIEAYEMOM PSAY MPEACTABIICHO YHACIIO
MOANMCYUKOB JJIs1 PIHKOB Pa3HOI'0 pa3Mmepa.

ITpencrasnsrot mu CAOIT 1 MCAOII npuemieMslit ypOBEHb HOTPELTHOCTH IS Mojiesielt? VX 3HaueHus,
6e3yCcJI0BHO, OYEeHb HU3KU. B 3T0if cuTyanun npuxoauTcst pyKOBOJACTBOBATHCS 1EJIOBOM MHTYHUINEH, HOCKOJIBKY
MIpUEMJIEMBII PUCK MOXET OBITh Pa3HBIM JUJI pa3HbIX NpobsieM. [IpumeM, 4TO 3HaYEHUS CTATUCTHUK COTJIACUS
JIeXaT B IpUEMJIEMBIX Ipefesiax, U nepeiiieM K OCTaTOYHBIM OLIUOKaM.

UccnenoBanue 3HaueHU#t aBTOKOppessauonHoi ¢pynkuun (AK®) un yacTHON aBTOKOPPEIALUNOHHOM pyHKINN
(HAK®) 151 ocTaTKOB B MOJIEJIH JaeT 60JIblle BO3MOXHOCTEH KOJIMYECTBEHHOI'O aHAJIN3a, YeM IIPOCTOM
IPOCMOTP CTATUCTUK COTJIACHSL.

VaauHo 3aaHHAst MOJIEJIb BPEMEHHBIX PSIOB OOBSACHSAET BCIO HECIyyailHylo BapHalnio, BKJIIOYAs CE30HHOCTD,
TPEeH/IbI, UKJIB ¥ IpYyrue BaxxHble (pakTopsl. Ecium 3T0 Tak, OIMOKN MOAEIHN HE TOJDKHBI KOPPEJINPOBATh CAMHU
¢ coboit (aBTOKOPPEJIALMS) BO BPEMEHHU. 3aMeTHas CTPYKTYpPUPOBAHHOCTD B KaKOH-I100 U3
ABTOKOPPEJISIIMOHHBIX (DYHKIIMI TOBOPHUT O HEMOJIHOTE UCIOJIb3yeMOM MOJIEITH.

J71s1 4eTBEpTOrO phIHKA IIEJIKHATE B JIEBOM cT0J101e 1o KoppesorpaMma, yToObI HOKa3aTh 3HAYCHUS
aBToxoppessinuonHoi ¢pyHKINK (AK®D) n yactHO# aBTOKOppeanunonHoi ¢pynkuun (UAK®) ni1s ocTaTOYHBIX
OINOO0K B MOJIEJIH.
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PucyHok 185. SHaqeHnsa AK® n YAK® ans 4yeTBepToro pbiHKa

Ha 31ux rpadukax 3HaYeHUS IIEPEMEHHO OIMMOOK CIBUHYTH OTHOCUTEJILHO HCXOIHBIX Ha BEJIMYUHY 10 24
MEPUOAOB BPEMEHH U CONOCTABJICHBI C HCXOMHBIMU JIISI BBISIBJICHHSI KOPPEJIAIuil BO BpeMeHH. MoaelTs MOXHO
CUNTATH MIPUEMJIIEMO, €CJIM OJIOCKH Ha BepxHeM rpaduke (AKD) He BEIXOIAT 3a mpenelbl 3aTeHEeHHOM
00JIaCTH HU B MOJIOKHUTEIHFHOM (BBEPX), HA B OTPUIIATEIHHOM (BHU3) HAIIpaBJICHUH.

Ecim 3T0 mMeeT MecTo, Hy)KHO mocMoTpeTh HIkHUH rpaduk (HAK®D), 4ToObI yOeIUTHCS, YTO OH
MOATBEPKAACT BBISIBJICHHYIO CTPYKTYpY. [ padux HAK®D oToOpaxkaeT KOppeIsSIun IOCIIe NCKITFOUCHHUS
3HAYCHUH psiia B IPOMEXYTOYHbIE MOMEHTEI BPEMEHH.

3nauenus wist Market 4 nexar 1eJIMKOM B 3aTEHEHHOH 00J1aCTH, HOITOMY MOJHO IIPOJIOJDKUTH U TOCMOTPETh
3HAUEHUS JJIS1 IPYTUX PHIHKOB.

3. Ienxuute mo Koppeaorpamma ist Kax10ro U3 OCTaBIIMXCS oJieit market u total.

3HaueHUs )i APYTUX PHIHKOB BO BCEX CIIyYasX MECTAMHE BLIXOIAT 3a IpeIebl 3aTEHEHHOM 00JIACTH,
[OATBEPKAasl HAIIM IIPEIIOJIOKEHNS, CETaHHBIE IPU IPOCMOTPE YPOBHEH 3HaunMocTH. [{J1s1 9TUX PHIHKOB
HYKHO OYET IO3KCIEPUMEHTHPOBATD C APYTUMH MOJEJIIMU B OMCKAX JIyYIIEl IIOATOHKH, HO B 3aBepIIIaroIeii
YaCTHU JAHHOT'O IIPUMEPA MbI COCPEAOTOYUMCS HA JONOJHUTEIbHOM HH(HOPMAIIMH, KOTOPYIO MOKHO M3BJIEYb U3
monenn Market 4.

4. Ha naymmrpe duarpamMMel npucoennHuTe y3ea [ paduk 3aBUICHMOCTH OT BPEMEHH K CJIETIKY MOJEITH
BPEMEHHOTO psifa.

Ha BKJIaJIKC Fpaq)m( BBIKJIFOUXUTE NIEPCKIIFOYATEIb BBIBOIIl/lT]) PAabl HA OTAC/IbHBIX MAHCIAX.

6. B cnucke Psiipl HaxkmuTe KHONKY BBIOOpa 10JIsl, BBIOepuTe 0I5t Market_4 n $TS-Poinok_4 M HAXMUTE KHOIIKY
OK, uT0oOBI 100aBUTH UX B CIIUCOK.

7. HaxwmuTe KHONKY BbINOMHUTH 17151 BBIBOIA JIMHEHHON nrarpaMMBbl (DaKTHYECKUX U TPEICKA3aHHBIX JAHHBIX IO
HEePBOMY M3 JIOKAJIbHBIX PHIHKOB.
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Plot| Appearance | Output Annotations

Flot: @ Selected series © Selected Time Series models

& Market_a
Seties: & $TS-Market_4

¥ axis label. @ Default © Custom

Display: [« Line
[7] Paint

[] 8moother

[ Limitrecords  Maximum number of records to plot: 2000 E

(o) () )

PucyHox 186. Bbibop nonest Ans rpagpuxa

OO6partuTe BHUMaHUE Ha X0/ JIMHUK IporHo3a ($7S-Market_4) 3a npeneiamu quana3oHa GakTHYECKUX JAHHBIX.
DTO NPOTHO3 0XKMUJIAEMOTO CIIPOCa /ISl JAHHOTO PhIHKA HA CJICAYIOIINE TPU MECsIa.

Jlnanm JJIsL (1)aKTI/I"ICCKI/IX 1 IPOTrHO3UPYEMBIX JAHHBIX Ha rpa(bmce Ha IMPOTAXKCHUU BCETO BPEMCHHOI'O psAa
UAOYT OYCHDb 0JIM3KO APYT K APYTY, YKa3biBas, 4YTO JaHHAS MOACJIb HAACKHA IJIs1 KOHKPETHOIO BPEMEHHOI' O

psna.
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Tirme plot of [Market 4 §T5-Market_4] [ = ]

la File = Edit ) Generate  oF View

Graph || Annotations|

fﬁ%%hxﬁ HlY 2B

Market_4
1 —§TS-Market_4

Record number

PucyHok 187. BpeMeHHO rpaduK QakTMHeCcKux n nporHOCTUHECKUX AaHHbIX Ana Market 4

CoxpaHnnuTe MoIesIb B (aiiyie 115 NCIoIb30BaHus B Oy IyIIeM IIpuMepe:
8. Bribepute OK, 4TOOBI 3aKpPBITh TEKYIIYIO JUATPAMMY.
9. OrTkpoiite cienok Moaeu BpemeHHOM psI.
10. Bri6epute ®aiin > CoxpaHuTh y3eJ U 3aJ1aiiTe mojIoxeHue (aiina.
11. Haxwmute kHOnKy COXpPaHHTB .

Teneps y Bac ecTh HaAeXKHASI MOJAEIH AJIs1 KOHKPETHOTO PHIHKA, HO KAKOBA MOTPEIIHOCTH 3TOTO IPOrHo3a?
V3HaTh 00 3TOM MOXXHO, HOCMOTPEB 3HAYECHNE JOBEPUTEIIHLHOIO HHTEPBAJIA.

12. IenxauTe OBaX bl MO y3.1y [ paduk 3aBUCUMOCTH OT BpeMEHHU B OTOKe (MoMedeHHOMY kak Market_4
$TS-Market_4), 4ToOBI CHOBa OTKPBITH €I'0 IHAJIOTOBOE OKHO.

13. HaxwmuTte KHONIKY BbIOOpa moJied u modasbte notis $TSLCI-Market_4 n $TSUCI-Market_4 B ciicox Psiipl.

14. Haxwmwute KHONKY BbINOJHATD.

I'maBa 14. ITporHo3 UCNoJIb30BAHUS IPOIYCKHOM CIIOCOOHOCTH (BPEMEHHOM PsifT)
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\) [Market_4 $T3-Market_4 $TSLCI-Market_4 $TIUCT-Market_4]

&)

Plot| Appearance Qutput Annotations

Flot: @ Selected series © Selected Time Series models

& Market_4 3

Series & $TS-Market_4
& §TSLCI-Markat 4

¥ avis label: @ Default © Custom | . |

Display. & Line
] Paint

7] smoather

[ Limit records  Maximum number of recards to plot; EDDD

[ oK ]lb Rgn?l[ Cancel_]

PucyHok 188. [JobaBneHune noneii K rpapuky

Tenepsb Ha Bamy quarpammy HaHeceHbl BepxHsis ($7SUCT) n nwxussA ($T7SLCI) rpaHAIIBI JOBEPUTEILHOTO
WHTEpBaja.

OO6paTuTe BHIMaHME HAa TO, KaK IPAHUIBI TOBEPUTEIILHOTO HHTEPBAJIA PACXOISITCS 3a IpeaeIaMu
IPOrHO3UPYEMOT0 NEPHOa, YKa3bIBasl HA PACTYIIYIO HEONPEIeJICHHOCTh IIPH Hepexo e K 06oJiee JOJITrOCPOYHBIX
IPOrHO3aM.

OHAKO MOCKOJIBKY KaX/IbIi MEpUO] BpEeMEHH IPOXOJIUT, Y BaC MOSIBUTCS OYEPEIHOM (B JAHHOM CJIy4ae) MecsI] C
(hbaKTHYECKUMHU JaHHBIMH, Hd KOTOPBIX MOKHO 0a3UpOBaTh JaJIbHEHINIT TporHo3. Teneps, Koraa N3BECTHO, YTO
HCIIOJIb3yeMast MOJIeJIb HaJIe)KHA, MOXXHO CYATATh HOBBIC IAHHBIC B IOTOK U MIOBTOPHO NPHMEHUTH MOJIEb.

JIONMOHATEIbHYIO HHYOPMAIIHIO CMOTpHTE B pasese [ [ToBTOpHOE IPUMEHEHHE MOJIENM BPEMEHHBIX psi1oB” Hal
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Time plot of [Market 4 §TS-Market_4 $TSLCI-Market 4 $TSUCT-Market 4] [ = ]

la File = Edit ) Generate  oF View

Graph| Annotations

P e

Market_4
— §TS-Market_4
—§TSLCI-Market_4
FTSUCI-Market_4

T
0 20 40 60
Record number

M

PucyHok 189. [JobaBneH rpagux 3aBUCUMOCTY OT BDEMEHMN C J0BEPUTENbHBIM UHTEPBAIOM

UTor

BbI HayunIIHMCh UCOJIB30BATH KCHEPT mocTpoenust moAeeit (Expert Modeler), 4ToObI co34aBaTh MPOTHO3BI JJIS
HECKOJIbKUX BPEMEHHBIX PSIIOB, M COXPAHMJIM MTOJIYYUBIIIHECS MOJEJIU BO BHEIIIHEM (aiie.

B CJICAYIOUIEM NTPUMEPE Bbl YBUIAUTE, KAK HpeO6pa3OBbIBaTb HECTAHAAPTHBIC JaHHBIC BDEMCHHBIX PSAIOB B (bOpMaT,
MOAXOSIIUI 111 BBOJA B y3€JI BpEMEHHBIX PSAIOB.

nOBTOpHOE npuMmeHeHne moaenun BpeMeHHbIX PAAOB

B 3TOM nmpuMepe IpUMEHSFOTCS MOJIEIIH BpeMEHHBIX PSOB U3 MIEPBOTO MPIMEPA BPEMEHHOTO psifia, HO €r0 MOXHO
WCIOJIH30BATh M HE3aBUCUMO. JIOTIOJHATEIbHYIO HHGOPMAINIO CMOTPHUTE B pa3iesie |“HporHo3HpOBaHHe cI
hcnoanBaHHeM y3J1a BpEMEHHBIX PsiToB” Ha CTP. 153I

Kax 1 B ICXOJTHOM ClieHApUH, MOCTABIIUKY YCIYT IIUPOKOMOJIOCHOTO IOCTYIA B CTpaHe TpeOYyeTCsl aHAJIUTHK IS
€XEMECSIYHBIX IIPOTHO30B MOANMCOK MOJIb30BATEJIEH IS KAXA0TO U3 JIOKAJIbLHBIX PHIHKOB C IEJIbIO MPeICKa3aHus
TpeOOBaHUH K MPOIYCKHO criocoOHOCTH. BBI yXke ucmosip3oBam 3kcnepT noctpoenus: moxeei (Expert Modeler),
YTOOBI CO3/1ATh MOJEJIN U BBINOJHUTH MPOTHO3UPOBAHUE HA TPU MecsIia BIEpe/T.

Teneps Balle XpaHUJIAIIE JAHHBIX OOHOBJIEHO (DaKTHYECKUMHU JaHHBIMH 34 UCXOJHBII EpUO MPOTHO3a, IIO3TOMY
OBLITO OBI XOPOIIIO UCTIOJIB30BATE 3TH JAHHBIE I PACIINPEHUS TOPH30HTA IPOTHO3MPOBAHUS HA CJICAYIOIIIE TPH
MecsIa.

B 3TOM mpumepe ucnoib3yeTcst NOoToK broadband_apply_models.str, conepxaiiuii CCbLIKK Ha (aiiyl JTaHHBIX
broadband_2. dtn daitnel HaxoasTcs B nanke Demos, BHyTpH nanky, rie ycraHosyien IBM SPSS Modeler. Joctyn k
HUM MOHO MOJIyYUTh U3 Tpymmsl nporpamMm IBM SPSS Modeler B menro [Tyck Windows. ®aii
broadband_apply_models.str HaxoquTCs B IATIKE Streams.
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Nony4yeHne noToKa

B sToM mpumepe Bbl OyeTe BOCCO3/1aBaTh y3€JI BDEMEHHBIX PSJIOB IO MOJEJIM BpEMEHHOTO psiia, COXPAHEHHOH B
nepBoM npuMepe. He GecriokoiiTech, eciim Bbl 3a0bLIIM COXPAHUTH MOJIENb - €€ MOXKHO MOJIYYUTh B manke Demos.

1. Ortxpoiite noTok broadband_apply_models.str n3 nonnanxu streams nanku Demos.

-t S -ew

hroadhapd_2.sav Filter Filler Type

EEE
Tahle
PucyHok 190. OTKpbITHE oTOKa

OOHOBJICHHBIE eXeMeCsSUHbIe JaHHbIe COOpaHbl B (haitie broadband_1.sav.

2. Tlpucoenuuute y3en Tabymua k y3sry ucrounnka Paiin IBM SPSS Statistics, oTkpoiite y3en Tabmuna 1 HaXMHUTE
KHOINIKY BBINOJHATD.

ITpumeuanne: Paiiy1 JaHHLIX OOHOBJIEH JAaHHBIMHU (PaKTHIECCKUX MPOoaax 3a sHBapb-MapT 2004 B cTpokax ¢ 61 o
63.

X

[ Table (89 fields, 63 records) g@
2>

\od File = Edt € Generate

] Annotations
1 |Market_82 |Market_83 |market_54 |market_85 [Total | vEaR_|monTH_ |DatE_ |
44 55820 20482 14326 16935 (A7417.. 2002 & AG 2002 (<]
45 BOT19 21211 14349 17179 16249..2002 9 SEP 2002
46 §1320 21893 (14333 (17601 18601... 2002 10 0T 2002
47 BI09 2247 14229 17816 18945.. 2002 11 MO 2002
45 F4657 23112 (14514 (17337 19343 2002 12 DEC 2002
49 G551 23596 14856 18003 19752.. 2003 1 JAN 2003
50 §5570 24869 (15182 [7ETS 201452003 2 FEE 2003
51 BESE?T 25469 15709 18214 [20540.. 2003 3 MAR 2003
52 67527 25368 (16155 {18557 20022 2003 4 APR 2003
53 B7724 26284 18521 19190 21300..[2003 5 My 2003
54 §8544 26468 16567 19938 [21669.. 2003 B JUN 2003
5 BUE7E  267H1 16618 20676 (22004.. 2003 7 JUL 2003
56 71538 27566 (16553 21514 [22395..2003 & A£G 2003
57 7362 2B1B4 16597 (M77T9 22773..2003 9 SEP 2003
55 74167 28693 [16BB9 22266 [23160.. 2003 10 OCT 2003
59 76036 28922 16745 22559 23616.. 2003 11 MO 2003
60 76630 29811 16798 23018 |24067.. 2003 12 DEC 2003
61 79002 30034 17122 (23160 24509, 2004 1 JAN 2004
62 #1123 30091 17581 23698 24968.. 2004 2 FEE 2004
63 53309 30162 17894 24355  [25383.. 2004 3 MAR 2004 |+
[

PucyHok 191. O6HOBIEHHbIE AaHHbIE O MPOAAXKAX
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NonyyeHue coxpaHeHHON Moaenu

1. B mento IBM SPSS Modeler Boibepute BeraBurb > Y3en u3 (aiina u Boioepurte daitsn 7Smodel nod B nanke
Demos (4 BOCIOJIE3YHTECh MOICIIbIO BPEMEHHOT'O Psifia, COXPAaHEHHOM BaMU B IEPBOM MPUMEPE BPEMEHHOT'O
psna).

OT1O0T (bai/'m COACPKUT MOACIIN BPEMEHHOI'O psiaa U3 NPEAbIAYIICTO NpUuMeEpa. Onepaum{ BCTAaBKH IIOMCCTUT

COOTBCTCTBy}OHII/Iﬁ CJICIIOK MOJCJIM BPpEMCHHOI'O pAaa Ha XOJICT.

—+— e 3

—— E e T <

hroadbapd_2.sav Filter Filler Type

=

G fields

Tahle

PucyHok 192. [JobaBneHune cnenxka Moaem

FeHepupoBaHue y3na MoAennMpoBaHun

1. OTkpoiiTe cyienok Mo/IeJid BpeMeHHOT 0 psijia u Beioepute CreHepupoBath > CreHepupoBaTh y3el
MO/IeTHPOBAHHSL.

B PE3YyJIbTATEC Y3CII MOACIIMPOBAHUA BPEMCHHBIX PAJIOB 6y,£[eT INOMCIIICH Ha XOJICT.

Mo Targets

e e e
o =
r— G r— ey r— S

hroadbahd_2.sav Filter Filler Type

&
s p
FEE

G fields
Tahle

PucyHok 193. leHepupoBaHme y3na MoAEIMpPOBaHUA o CAENKy MoAe

Co3naHue HOBOM moaenu

1. 3aKpOfITC CJICIIOK MOJCJIM BPEMCHHOT'O pAda U yAAJIMTE €ro € X0JICTA.

Crapas mojenb Obl1a ocHOBaHa Ha 60 cTpokax maHHbIX. Heo6xoammo creneprupoBaTh HOBYIO MOZEJIb Ha
OCHOBE OOHOBJICHHBIX JJAHHBIX O MpoAaxax (63 cTpokn).
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2. TlpucoenuHHUTE K HIOTOKY BHOBb CT€HEpUPOBAHHBIH y3€JI IOCTPOCHNS BPEMEHHBIX PSITOB.

brnadbal\d_z.saw Filter Filler Type B fields

PucyHok 194. NpucoeanHeHne y3na MoAenmpoBaHna K MOTOKY

3. Ortkpoiite y3en BpemenHoi# psia.

4. Ha BKJIaIKE (011111 MOI€JIH IPOBEPHTE, YTO BKIIFOUYCHA ONIUA HpOI[OJ])Kl/lTL OLICHUBAHHE, HCIIOJIb3Y S
CymeCTBYIOIKNE MO/IC/IN.

Fields Data Specifications  Build Options  Madel Gplions Annotations

Model narme: @ Auto © Custom

Canfidence limit width (%)

E_QEECnﬂtinue estimation using existing model(s)

["] Build scoring model anly

Forecast

[+ Extend recards into the future

[] Campute future values of inputs

EQ

Make Available for Scoring
.= Predicted value and confidence are always available far scoring
i
[ Calculate upper and lower confidence limits

[T] Calculate noise residuals
PucyHok 195. NoBToOpHOE MCrobL30BaHNe COXPaHEeHHbIX MapamMeTpoB AF MOAEM BPEeMEHHOro paja

5. Vb6enutech, uto 1t oniuu PacopocTpaHuTh 3amucH Ha Oyayliee 3a1aHo 3HaYCHHUE 3.

6. Haxwmwurte KHOIIKY BI)IIIOJIHI/ITB, YTOOBI IOMECTUTH CJIEIIOK HOBOM MOJCJIM Ha XOJICT U Ha NAaJIUTPY MOI[C.]'II/I.

NU3yueHne HoBOWN moaenu
1. Tlpucoemunute y3ena Tabuna K cJIeNKy HOBOM MOJEM BPEMEHHOI'O Psijia Ha XOJICTE.
2. Orkpoitte y3en Tabnuna u meakHuTe 10 BoINoHATS.

B HOBOIT MozIeJM NPOTHO3 NO-IIPEKHEMY BBINOJIHAETCS HA TP MECsLa BIEpell, IOCKOJIbKY BbI HCIOJIb3YeTe
coXpaHeHHble apameTpbl. OTHAKO HA 3TOT Pa3 MHTEPBAJI IPOTHO3UPOBAHMUS - C ANPEJIS 1O UIOHB (B CTPOKAX C
64 1o 66), MOCKOJIbKY Telepb NepHO/I OIIEHKU 3aKaHUYMBAETCs B MapTe, a He B SHBape.
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-

Tahle (26 fields, 66 recards)

s Eile

5 Edit

Tahle' Annotations

3 Generate

$TS-Market_4 | $TSLCIMarket_4 | §TSUCKMarket_4 | §TS-Tatal

|§TSLCHTotal |$TSL

47

48

49

50

51

52

53

54

55

56

a7

58

59

G0

E1

62

63

4

if]

i13

13460.164 13046.567 13883.520 1895604 552 1800762.4834 190(=
13637.234 13218.106 14066159 19298321 249 19243806.501 193
14038.478 13607.110 14480023 1974007.314 1968877.747 197
14688176 14139.917 15047.010 2017063.8960 2011822507 202
14826.444 14370.864 16202773 2055709.852 2050367.976 206
156328.900 14847.881 15811.032 20942738974 20828331.887 209
156403.883 14930.559 15888.373 2131431.802 25803258 213
16187.706 16690.385 16696.942 2MEB729.836 ME3004.271 17
16303.304 156802.343 16316.083 2204919579 2109189.973 2
17240.576 16720.508 177931409 2235223581 2229415030 224
17616.290 17074.985 18170.366 2273910104 2272988230 228
17639.270 17097.259 18194.069 23ME079.288 2310060827 232
176452.150 17012.816 18104.209 23552285381 2349108190 236
1744949120 16961.414 18048.510 2406336.211 2400581.914 241
18183.056 17624 336 18754 953 2453038.341 2446663.935 244
186812.777 17943.925 189095.050 2496354.087 2480867172 240
198125.385 18637.719 19726.936 2543477 283 2436867916 245
19394.782 187498.828 20004.796 2581510.338 2574802140 258
19387631 18451.891 20251.208 2625230895 26111085738 263
19440.892 18425.803 20617 962 2669744 872 2646565409 269w
4] [TR—— ]

PucyHok 196. Tabnuua, coaepxalyas HoBbIi MPOrHo3

3.

HpI/ICOCZ[I/IHI/ITe y3¢€ia HI/IaI‘paMMa 3aBUCUMOCTHU OT BPEMCHHU K CJICIIKY MOACIIM BPEMCHHOT' O psaa.

Ha stot pa3 MbI 6y,HCM HCIIOJIb30BATh BBIBOJ BPEMCHHOI'O rpa(bmca, crienuaJIbHO pa3pa6OTaHHbII71 1S MoeJiei
BPEMCHHBIX PSAJ0B.

Ha sxiagxe I'paduxk 3amaiite 111 MeTka ocu X 3HaueHue Ilosb3oBatenbckas u Beioepute Date_.

Jns mapametpa I'paduk BeiOepute onmuto BoiOpannbie Mo/ie/n BpeMEeHHbIX PsiJI0B.

,Z[O6aBI/ITL €TI0 B CIIMCOK.

I'maBa 14. ITporHo3 UCNoJIb30BAHUS IPOIYCKHOM CIIOCOOHOCTH (BPEMEHHOM PsifT)

. B cricke Pajibl Ha)MUTE KHOTIKY BBIGOpa noJiel, BoiGepute noJie $TS-Market 4 u naxmute kaonky OK, uTo6bt
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I

W [Market_4 $TS-Market_d $TSLCI-Market_4 $TSUCL-Market_4]w. DATE [3m]

=8 (m

&

Plot Appearance Output Annotations

Plot: © Selected series @! Selactad Time Series mndels§

&7 $TS-Market_4
Series: [ﬁ]
>
6 n | vi

MC v

W

i

.

e

[ Limit records  Maximum number of records to plot; 2000 =

Lok ][ Run|[ cancel] | apply || Resst |

PucyHok 197. YkazaHue nonen Ana rpapuxa

7. Haxwmurte kHONKY BbINOJIHATS.
Teneps y Bac ecTb JuarpaMma, nokasbiBaromas GpakTuueckre NpoJaxu 11t ppiaka Market 4 BIUIoTh 10 MapTa
2004 roma BmecTte ¢ nporao3oM mpoaax (IIpenckazannblie) n OBEpUTEIHLHBIM HHTEPBAJIOM (ITOKa3aH roJIyObIM

3aTeHeHueM) 1o uroHs 2004 roqa.

Kakus MEPBOM NIPpUMEPE, 3HAUYCHUS ITPOTHO3d HA BCEM HNPOTAKCHUN PACCMATPUBACMOT 0 IIEPUOJd BPEMCHU
BIIJIOTHYIO HpI/IGHI/I)Ka}OTCH K (I)aKTI/I‘ICCKI/IM 3HAYCHUAM, YTO BHOBb YKA3bIBACT HAa XOPOIICE Ka4Y€CTBO MOICIIN.

176 PyxoBozcTBo no npuioxenusMm IBM SPSS Modeler 18.2



Tirne plot of [Market_4 $TS-Market_4 $TSLCI-Market_4 $TSUCI-Market_4] v. DATE | = || & |[+25]

14l ox

\o File 5 Edit ¢ Generate o view

Graph | Annotations

® Actual
— Predicted

$TS-Market_4

i i i i i i i
Jan-1999  Jan-2000  Jan-2001  Jan-2002  Jan-2003  Jan-2004  Jan-2005
DATE_

PucyHok 198. lporHos, pacLumpeHHbIN A0 UHOHA

UTor

Brui HAaYyYUJIMCh NPUMEHSATH COXPAHCHHBIC MOJCJIN IJI paClIUPECHUS MPESAbLAYHIUX MPOTrHO30B, KOT1d CTAHOBATCA
JOCTYIIHBIMU HOBBIC TCKYIUEC JaHHBIC, 6e3 NePenoCTpOCHUA MOJeJIeH. KOHe‘lHO, €CJI1 €CTb OCHOBAaHUA
npeanoJiararb, YTo MOAEJIb U3MCHUJIACH, €€ HY)KHO IIOCTPOUTH 3aHOBO.

177
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naBa 15. [lporHo3upoBaHue npoaarx no Katanory (BpeMeHHble
pAaabl)

KOMHaHI/IFI, 3aHUMaromasacsa TOprOBJ’IefI 10 KaTaJIOTy, 3aMHTCPECOBAHA B IPOTHO3UPOBAHUUN CKEMECCAYHBIX ITPOJaX
JIMHUHU My)KCKOI7I OICXKAbl HA OCHOBAHHUU CBOUX JAHHBIX O IpOoAdXax 3a IMMOCJICIHUC 10 net.

DTOT mpUMeEpP UCTOJIB3YET MOTOK catalog_forecast.str, B KOTOPOM UCTIOJIb3yeTcs (aitin maHHbIX catalog_seasfac.sav.
OT1H (aiisiel HaxoaaTCs B Katajore Demos moboit ycranoku IBM SPSS Modeler. JocTyn kK HUM MOXKHO HOJIyYUTh
u3 rpynnsl nporpamm IBM SPSS Modeler B mento ITyck Windows. ®aiin catalog_forecast.str HaXonuTcsl B Katajore
streams.

B IpoujIoM nmpumMepe OBLIIO IIOKa3aHO, KaK MOXHO obecneynThb OKCIICPTY 110 MOACTIMPOBAHUIO BO3MOXHOCTb
BbI6paTL HaunboJee IoAXOAAIIYHO MOACJIb OJIA BAlIETO BPEMEHHOT' O pAda. TCHCpL MOXHO ITIOCMOTPETH moOImKe HA
JABa cnoco6a, JOCTYIIHBIC IPU CAMOCTOATCIIbHOM BLI60pC MOJCJIA - OKCIIOHCHINAJIBHOC CIJIA’)KUBAHUE U ARIMA.

B petrerun o BBIOOpE MOAXOAIIEH MOJIEIM TOMOXKET IIEPBOHAYAJILHBIN BBIBOJ rpaduika BpeMEHHOTO psijia.
BusyanbHoe uccieoBaHrue BPEMEHHOTO Psla YaCTO MOXKET OBITh MOIITHBIM CPEJICTBOM, IIOMOTAIOIINM TPU BEIOOPE.
B wactHOCTH, BBI JOJDKHBI CIPOCUTH CaAMU CEOSI:

* Ectb jm 00111ast TeHaeHus y aToro psaga? Ecim ecTh, IPOSBIISETCS JIM 9TA TEHACHIMS IIOCTOSIHHO, UJTH BUIHO,
4TO OHA 3aTyXaeT CO BpeMeHeM?

e Iloka3mpiBaeT Ju pAd CE30HHBIC n3MmeHnenus? Ecom JAa, BBITJIAOAT JIM CE30HHBIC (bHyKTyaHI/II/I pacTymumMu co
BPEMCHEM, UJIM OHU KAXYTCS IOCTOAHHBIMU B IIOCJICHOBATCIIbHBIC ITICPUO AbI BpeMeHI/I?

Co3anaHue NOoToKa

1. Co3zpaiiTe HOBBI IOTOK U 100aBbTE y3eJ1 ucTOUHNKA Paiiyl CTATUCTUKY, YKa3bIBAIOIIMA Ha (aiii
catalog_seasfac.sav.

8)) —— (D

|
catalog_seasfac.s men

e [men §TS-men] v. dat..

PucyHok 199. lNporHoa npoaarx no karanory

2. Ortxpoiite y3en ucrounnka ®aiix IBM SPSS Statistics u BeiOepuTe BKJIAIKy THIIBL.
3. Haxwmurte xHOonky IlpoyecTs 3Ha4enus, a 3ateM kHonky OK.

4. Mlenxaute 1o ctoJioy Poab 11 moJ1s men u 3aaiTe 11 9Toi posm 3HaueHue Ha3nauenne.
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Q catalog_seasfac.sav

| |_E | Refresh |

B Preview

FCLED _DEMOSicatalog_zeasfac.zav

{@} frIEn
{@} W OIMET
{@} jEnneel
{:} thail
{:} e
{:} phone
{@} faririt
ZErViCe

{3 YEAR_

Meszurement

ﬁ Continuaus
ﬁ Continuavs
ﬁ Continuavs
ﬁ Continuavs
ﬁ Continuavs
ﬁ Continuavs
ﬁ Continuavs
ﬁ CortinuoLs
ﬁ Continuaus

ﬁ_}_‘; Marminal

“alues

[0000-12...
[3245185, ...
[16575.9...
[5983.55, ...
[114715...

[51 114]
[17 59]

[15061 2,...

[15 53]

1933,199...

[ Mizzing

Check
Mone
Mone
Mone
Mone
Mone
Mone
Mone
Mone
Mone
Mone

Fale
&) Mone £
@ Taroet
&) Mone
&) Mone
&) Mone
&) Mone
&) Mone
&) Mone
&) Mone
&) Mone -

@ Yiewy current fields

(o) e

(2 wieww unuzed field zeftings

PucyHok 200. YkaszaHune nons HasHavyeHusa

£ o =N aw

CHuMHTE NOMETKY C MEPEKIIFOYATCIIA HOpMaJIH?»OBaT]).
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3amaiite A1 BceX OCTaNBHBIX moJieit posib Her n Haxkmute kHOTIKy OK.

3amaiite a1 MeTKH ocl X 3HaucHue ITosb30BaTenbekasn u BeiOepute date.

[Mpucoenuuure y3en [Anarpamma 3aBUCHMOCTH OT BpeMeHH K y3J1y uctounuka daiin IBM SPSS Statistics.

Otkpoiite y3ei ['paduk 3aBucuMoctu OT BpeMeHu 1 Ha BkJajke [ paduk qodaBsTe men B crimcok Psabl




-

O[r‘nen]v date { e

o

Plat: @ Selected series @ Selected Time Series models

7 e E
Series:

¥ axis lahel  © Default @ Custom

[« Display series in separate panels |:|

Display: [ Line
[] Paint
[] 8moother

i . ; [ ]
[ Limit records  Maximum number of records to plot; 2000 =

PucyHok 201. pagudeckoe n3obparkeHne BpeMeHHOro paaa

10. HaxxmuTe KHONKY BBINOJHATS.

I'maBa 15. IIporaozupoBanue IpoJax Mo KaTaIory (BpeMeHHbIE PSIbl) 181
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PucyHok 202. @aKTndeckune npoaaxku My>KCKO#M OAexAbl

DTOT psii HOKa3bIBAET OOIIYIO TEHJCHIUIO K POCTY, TO €CTh 3HAYCHHUS B PAAY YBEJIMUUBAIOTCS CO BPEMEHEM.
TeHnaeHIMS K OBBILICHUIO BBITJIIAUT YCTONYUBOM, YTO yKA3bIBAET HA JIMHEWHBIN TPEHI.

10T paa ACMOHCTPUPYET TAKKE OTUCTJIUBYRO CC3OHHYIO CTPYKTYPY € IMKAMU B z[elca6pe, KakK I1OKa3bIBaroT
BCPTUKAJIBHBIC JIMHUU HA AUarpamMmme. Ce30HHBIE Bapuanuu npoaax yCUJIMBAarOTCsA Ha (bOHe O6III€FO TpE€HOa pocCTa,
YTO YKA3bIBACT HA MYJIbTUIIJIMKATUBHYIO, 4 HC A JAUTUBHYIO CE30HHOCTbD.

1. Haxwmute knonky OK, 4TOOBI 3aKpBITh Tpaduk.

Tenepb, Korga Bbl OIIPCACTIUIIN XaPaKTEPUCTUKHU psAad, MOXHO IIOIIBITATECA CMOACIIMPOBATD €I'0. MCTO,Z[
OKCIIOHCHIIUAJIBHOI'O CTJIAXXUBAHUS ITOJIE3CH OJIA IPOTHO3UPOBAHUSA PAOOB, IPOABJIAOIINUX TPCH W/VJIA CE30HHOCTb.
Kax mb1 BUICJIM, B BAIIUX JAHHBIX IIPOABJIAFOTCS 00a KOMIIOHEHTA.

JKcnoHeHUMnanbHoe crnaxuBaHue

ITocTpoerne Moew SKCIOHEHIINAIBHOTO CIVIAKUBAHUS C HAMJIYYIIAM COTJIACHEM IIPEeAIojaraeT onpeaeicHue THIa
MoJie (Hy>XKHO JIM BKJIFOYHTH B MOJEJIb TPEHI, Ce30HHOCTh MM 00a 3JIeMEeHTa) U 3aTeM II0JIyYeHUe TapaMeTpOB
HAWJIy4IIero COTJIacHs Ui BEIOpaHHOM MoIeIH.

I'padux mpogax My CKOI OJIEKIbI B 3aBUCUIMOCTH OT BPEMEHU MPe/IIoJiaraeT MOAEIb C KOMIIOHCHTOM JITHEWHOTO
TPEH/1a 1 KOMIIOHEHTOM MYJIbTUIJIMKATUBHON CE30HHOCTH. DTO O3HAYaeT UCIOJIb30BaHue Mojiesin Bunrtepa.
CaavaJa, 0JTHaKO, Hy>XKHO UCCJIeIOBATh MPOCTEHIIyI0 MOAeb (0€3 TPEHI0B U CE30HHOCTH), a 3aTeM MOJIeJIb XO0JIbTa
(BKJIFOYACT JIMHEHHBIN TPeH ] 6€3 CE30HHOCTH). DTO MOMOXKET BaM MONMPAKTUKOBATHCS B PACIIO3HABAHKUM CITy4acB,
KOT1a MOJIEJIb TIJIOXO COTJIACYeTCs C IAHHBIMM, YTO SIBJISIETCS CYIIECTBEHHBIM HABBIKOM JJIS YCIIEIIHOTO TOCTPOSHUS
MOJEJICH.
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Fields Data Specifications Build Options | model Options  Annotations

Select an itermn:

| General Method: EExpunential Smoathing = 5
Qutput
Model Type
@ Simple {2 Simple seasaonal

) Holt's lineartrend & Winters' additive
© BErown's linear trend & Winters' multiplicative
©) Damped trend

PucyHok 203. 3aaaHne aKCrIOHEHUNaIbHOro Cria)kuBaHus

HauneM ¢ npocreiiiieit MO/Ie I 3KCIOHEHIIUATILHOTO CTIIAKUBAHMUSL.
1. Jlob6aBbTe B MOTOK y3eJ BpeMeHHbIC PS/IbI U MPUCOSAMHUTE €ro K Y3JIy UCTOYHMKA.
2. Ha Briaake Cnenudukanum nanabix B naneu Habaromenus Beioepute [laTa ai1s ot Jara/Bpems.

3. BriOepute Mecsupl i moJis IHTepBa BpeMeHH.

o

.
o men

)

Fielgs Data Specifications | Byild Options | Model Options  Annaotations

Select an itern:

@ Chservations are specified by a datetime field
Datetime field:

Time Interal
& date e

Agaregation and Distribution

Ohsemations

Missing Walue Handling Time interval: |Months i

PucyHok 204. 3anaHne BpemeHHOro nHrepsasna

4. Ha Briaake Onuuu noctpoenus B nanesu OOiue 3aaaiite 1y Meto 3HaueHe IKCHOHEHIMAIbHOE
CIJIA’KABAHHE.

5. 3amaitre o Tun moaesm 3uavenue Ipocras.

I'maBa 15. IIporaozupoBanue IpoJax Mo KaTaIory (BpeMeHHbIE PSIbl)

183



Fields Data Specifications Build Options | Model Options  Annatations

aelect an itern:

General Method: ;Expnnential Smoothing = 5
Qutput
hodel Type
@ Simple 2 Simple seasaonal

) Holt's lineartrend & Winters' additive
@ Brown's linear trend & Winters' multiplicative
) Damped trend

PucyHok 205. 3anaHne metoaa nocTpoeHnsa Moaenm

6. Haxwmwure KHOIIKY BI:IHOJ]HHTL, YTOOBI CcOo31aTh CJICIIOK MOJICJIN.

I

Q [rren $T5-rren] v date

&

Plot Appearance Output Annotations

Plat: @ Selected series © Selected Time Seties models

& men

Series: @ﬁ $TS-men

¥ axis label:  © Default @ Custorn ¢ date

EXE

[] Display series in separate panels [ Normalize
Display: [ Line
[] Paint

[] 8moother

e

e . ; [ ]
[ Limit records  Maximum number of records to plot; EIIIIIIIZI

(o) (B Coanea) (oo (LEeeat)

PucyHok 206. pagpuyeckoe noctpoeHne Moaenm BpeMeHHoro paaa

7. TlpucoeauHUTE K CIIENKY MOeM y3ei [ paduk 3aBUCHMOCTH OT BPEMEHH.
8. Ha Bruanke I'paduk 1o6asbTe noss men u $TS-men B cicox Papl.

9. 3amaitte n1s MeTka ocu X 3HaueHue [Tosb3oBaTesbekas u BeiOepute date.
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Pucyrok 207. Moaens npoCcToro 9KCrnoHEHUNanbHOro CriaxXuBaHusa

12.

I'paduk men npencrasiser pakTuueckue AaHHbIE, Toraa kKak $TS-men orpaxkaeT Moaesb BpeMEHHOTO psija.

XoTs mpocTasi MOJIEJb AEHCTBUTEILHO AEMOHCTPHUPYET HOCTENEHHbIH (M TOBOJIHO CHIIbHBIHN ) HOJIOXKUTEIIbHBIN
TPeH]I, OHA HUKAaK He yYUTHIBAE€T CE30HHOCTh. DTy MO/JIEJIb MOXXHO CIIOKOXHO OTOPOCUTb.

Haxwmmute kHOnKy OK, 9TOOBI 3aKpHITH OKHO TpaduKa 3aBECAMOCTH OT BPEMEHH.

Method: iExpDnentiaI Smoothing = .

Model Type

) Simple ) Simple seasaonal

@E Holt's Iineartrendé @ Winters' additive

@ Browen's linear trend @ Winters' multiplicative
© Damped trend

PucyHok 208. Beibop Mogenn XonbTa

13.
14.

15.
16.

Honpo6yeM IMPUMCHUTD J'IPIHCﬁHyIO MOJCJIb XoibTa. DTa MOAECJIb crmocoOHa JIy4lI€ yYUTbIBATh TCHACHIIUU,
XOTA OHa TAaKX€ €Ba JIM YyBCTBUTCJIbHA K CC3OHHOCTH.

IToBTOpHO OTKpOIiTE y3€sa BpemeHHO ps.

Ha Bxuiajixe Onnun noctpoenus B naHesn O611e 0CTaBbTe BBIOPAHHBIM JKCIOHEHIHAIbHOE CrJIaKNBaHUE KaK
Metoa u BeiOepuTe Jlnneiinplii Tpena XoubTa kax Tun Mogem.

Haxxwure KHOIIKY Bl)ll]OJ]Hl/lTl), YTOOBI 3aHOBO CcOo31aTh CJICIIOK MO/JCJIN.

3aHOBO OTKpOIiTe y3eJ rpaduka BpeMEeHHO! 3aBUCUMOCTH U IISJIKHUTE 110 BHINOJHATE.

Tnasa 15. [IporHo3upoBanue NpoJax 1o KaTajiory (BpeMeHHbIE Psi/Ibl) 185
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PucyHok 209. Moaene nuHeviHoro TpeHaa Xonsta

17.

Mogesnp XoJibTa AEMOHCTPUPYET O0JIee IJ1a 1K1 MOJIOKUTEIbHBINA TPEH I, YeM MPOCTasi MOJEJb, HO OHA TaKXe
HE YYUTHIBAET CE30HHOCTH M OITOMY MOXET OBITh OTKJIOHCHA, KaK U MPEABIAYIIAs.
3akpoiiTe oOkHO rpaduka 3aBUCIMOCTU OT BPEMEHHU.

BcrmomunM, 9TO HCXOIHBIN TpaduK Ipoaax MyKCKON OIeX/IbI B 3aBUCHIMOCTH OT BPEMEHH IIPEIIoIaraeT
MO/1eJ1b, OO BEIMHSFOIIYIO JIMHEHHBIA TPEH ¢ MYJIbTUILTNKATHBHOM ce30HHOCTEIO. [1oaToMy Ootee
MOAXOMAIIEH B TAHHOM CJIydae MOXET OBITh MOJIeSIb BunTepa.

Fields Data Specifications Build Options | Model Options  Annotations

ﬁeléct a'h itermn:

General Method: EExpnnential Smoathing =
Qutput
hodel Type
) Simple iZ) Simple seasanal

@) Holt's linear trend @ Winters' additive
© Brown's linear trend @zWinters' multiplicativeé
&) Damped trend

PucyHok 210. Beibop Mogenu BuHtepa

18.
19.

20.
21.

186

IToBTOpHO OTKpOIiTE y3e1 Bpemennoit psia.

Ha Bxiaaxe Onmmm noctpoenus B nanen OOIue ocTaBbTe BBIOPAHHBIM JKCIOHEHIMAIbHOE CTIIaKHBAaHHE KaK
Merton u BeiOepute MyabTuniMkaTuBHas Buntepa xax Tun Mmogenn.

Haxxmure KHOIIKY Bl:lﬂOJ]Hl/lTb, YTOOBI 3AaHOBO CO31aTh CJICIIOK MO/JICJIN.

OTtkpoliTe y3ei rpaduka BpeMEHHOM 3aBUCMOCTH U IIEJIKHATE 110 BHIMOJIHHTS.

PyxoBozcTBo no npuioxenusMm IBM SPSS Modeler 18.2
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Pucyrok 211. MynbtuninkatmsHasa mogens Buntepa

OT1O0T PE3YJIbTAT BBIIJIAAUT JIYUIIE: MOJACIIb OTPAXKACT U TPEH, U CC3OHHOCTH JJaHHBIX.

Ha60p JAHHBIX OXBATBIBACT ACCATUIICTHUMN IEpUOa U BKJIFOYACT 10 CXKETOAHBIX CC30HHBIX ITMKOB, IPUXOAAIINUXCA HA
,Z[SKa6pL. Otn 10 MuKOB B MNPEACKA3aHHBIX MOJCJIBIO PE3YJIbTAaTaX XOPOIIO COOTBETCTBYIOT 10 T'OJOBBIM IITMKAM B
PCaJIbHbIX JaHHBIX.

OpHAaKO B 3TUX Pe3yJIbTATaX HEJOYUYUTHIBAIOTCS OT PAHUYCHHS IPOLEAYPbI 9KCHOHEHIIMAIBHOTO CIJIAXMBAHUSI.
CoueTaHne MOJOXKUTEIbHBIX U OTPUIATEILHBIX TUKOB JA€T CYIIECTBEHHYIO CTPYKTYPY, KOTOpas He oTpaxkaeTcs B
MOJIETH.

Ecom Bac unTEpecyeT npexae Bcero MoAeIMpOBaHue JOJITOBPEMEHHBIX TPEHAO0B C CE30HHBIMU BapUAIUSIMU, METOJ
9KCHOHEHUIUAJIbHOTO CTJIAXKUBAHUSI XOPOILO NOAORIET AJIs 3THX 1esielt. s MoesmpoBanus 60Jjiee CI0KHBIX
CTPYKTYP, HOJOOHBIX JaHHOMN, MOXET MOTPeOOBAThLCS UCIOJIb30BaHKe MponeaAypbl ARIMA.

APTICC

C nomorpro mporneaypsl ARIMA MOXHO cO3aTh aBTOPErPECCHOHHYIO HHTET PUPOBAHHYIO MOJIEITh CKOJIB3SIIETO
CpeIHero, MPUTOIHYIO JJIs TOHKOW HACTPONKH MOIEJIMPOBAHUS BpeMEHHBIX psiioB. Momemm ARIMA
MIPEAOCTABIIAIOT 00JIee CII0KHBIE METOIBI JIJISI MOACJIMPOBAHMS TPEHIOBBIX U CE30HHBIX KOMIIOHEHTOB, YeM MOJIEJIN
OKCIIOHCHIIMAJIBHOT' O CrJIa’)KUBaHUs, U IIO3BOJIAIOT (B Ka4eCTBEC AOIIOJIHUTECIIBHOI'O npeuMymeCTBa) BKJIFOYATh B
MO/IeJIb He3aBUCUMBIE (TIPEAUKTOPHBIC) IEPEMEHHbIE.

IMpoaosmkast puMep C PacChUIIOYHOM HUPMOI, KOTOPOI HYXKHO pa3paboTaTh MPOTHOCTHYECKYIO MOJIEITh, MbI
paccMoTpesty, Kak 31a (hupma coOupaeT AaHHBIE [T0 MECSYHBIM MPOIAXKAM MYKCKOM O/ICK/IbI, HAPSIY C
HECKOJIbKUMU PSIITAMHU JAHHBIX, C IOMOIIBIO KOTOPBIX MOXHO OOBSCHUTD YacTh Bapualuu B 06beme nmpogax. Cpeau
BO3MOXKHBIX ITPEAUKTOPOB - YHUCJIO PACCHUIAEMBIX 10 OYTE KATAJIOTOB, YUCIIO CTPAHUIL B KATAJIOTe, YUCIIO
TeJIe(hOHHBIX JIMHUIA, OTKPBITHIX JIJIs 3aKa3a, PACXO/IbI HA MEYATHYIO PeKJIaMy, a TAKXKe YUCIIO IPEeICTAaBUTEIIeH 110
00CITy)KMBaHUIO 3aKa34YUKOB.

ITosie3HbI JIu Kakue-1u60 U3 ITUX NPEIUKTOPOB AJIsl IPOrHO3UpoBaHus? [{eficTBUTEIBHO JIU MOAEIIb C
IpeJUKTOpaMH Jiydile Mojeau 6e3 npeaukropos? C nomoisto npoueaypsl ARIMA MoxHO co3aaTh
IIPOrHOCTHYECKYIO MOJIEJb C IPEANKTOPAMH U OLEHUTH, €CTh JIM CYIIECTBEHHAS Pa3HHUIA MEXIY TPOTrHOCTHIECKOH
CIIOCOOHOCTBIO 3TO MOJIEJIM X MOJIEJIN SKCIIOHEHINAILHOTO CIIIKUBAHMS 0€3 NPeInKTOPOB.

C nmomorpio MeTosa ARIMA MOXHO BBIIOJIHUTH TOHKYIO HACTPOMKY MOJIEIIH, 3a1aB MOPSOK aBTOPETPECCUH,
I hepeHINPOBKY U CKOJIB3SIIETO CPETHETO, & TAKXKE CE30HHBIE 3KBUBAJICHTHI 3THX KOMIIOHEHTOB. OnpenesicHne

Tnasa 15. [IporHo3upoBanue NpoJax 1o KaTajiory (BpeMeHHbIE Psi/Ibl) 187



ONTHMAJIbHBIX 3HAYCHUN IS STUX KOMIIOHEHTOB BPYYHYEO MOXXET OTHSITh MHOTO BPEMEHH C IITUPOKAM
UCMOJIb30BaHUEM METOa MPod U omubOK, H0ITOMY B nanHOM npumepe Expert Modeler cam BbiOepeT 11t HAC

monaesib ARIMA.

MpeI monbITaeMcs HOCTPOUTH MOJIEJTb JIYUIIETr0 Ka4ecTBa, pACCMaTpPHUBAsl HEKOTOPBIC U3 IPYTUX IIEPEMEHHBIX B
Habope NaHHBIX KaK NepeMeHHbIe-TIpeANKTOPEI. Hanbotee moJIe3HBIMU ITepeMEeHHBIMHE [IJTs1 BKJTFOUCHHU ST B MOJICJIb B
Ka4eCTBe MPEIUKTOPOB MPECTABIISIFOTCS YUCIIO PA30CIAHHBIX IO MOYTE KATAJI0roB (Mail), 4mciio crpaHuil B
kaTaJore, (page), yuciio Tejae(OHHBIX JIMHUMA, OTKPBITHIX [T 3aka3a (phone), pacxoIpl Ha IEYATHYIO PeKJIaMy
(print) u yucyio mpencraBuTesIeH MO OOCITY)KUBAHHUIO KJIMEHTOB (Service).

Q catalog_seasfac.sav

=,

g

Clear Yalues

@0

Clear A1l Values

Figldd
B date
{%} =y
{%} WOIMEn
{@} jenniel
{:} il
{:} page
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{:} SEFVICE

{2 YEAR_

Meszurement

ﬁ Continuaus
ﬁ Continuaus
ﬁ Continuaus
ﬁ Continuaus
ﬁ ContinuoLis
ﬁ Continuaus
ﬁ Continuaus
ﬁ Continuaus
ﬁ Continuaus

ﬁ_;_';:. Marminal

“alues

[0000-12...
[3245185, ...
[16575.9...
[5983.55, ...
[114715...

[51 114]
[17 59]

[15061.2, ...

[15 53]

1933,199...

Mizzing

Check
Mone
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Maone
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Mone
Mone
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Ny Inpt
N Input
N Input
N Input
Ny Input
&) Mone -

@ “iewy current figlds

| ok ||cancel|

Wiewy unuzed field zeftings

| Apply || Rezet |

PucyHok 212. 3anaHwe noneii npeavkTopa

N =

Bxoanele.

oS kW

enxaute mo OK.

OTkpoiite y3ea Bpemennoit psi.

OTtkpoiite y3ea nctounnka ¢aitza IBM SPSS Statistics.
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Ha Bkiaaxe Tunbl 3agaiite Posb 11 nepeMeHHbIXx mail, page, phone, print u service, yka3aB 3HaYCHHE

y6e£[I/ITeCL, 4TO IJIA POJIM MEN 3a1aHO 3HAYCHUC Ha3znauenne u 4TO /U BCEX OCTaJIbHBIX MoJiel 3anano Her.

Ha Bxnagke Oniun noctpoenus Ha naneau O6mue 3anaiite nig Meron 3Hauenue Expert Modeler.



7. Buibepute onuto ToJbko Mogesm ARIMA u yoenutech, 4To BKJIIOUeHA onnus BrioYaTh B paccMoTpenne
MO/Ie/TH Ce30HHOCTH.

Fields Data Specifications | Build Options | model Options | Annotations

Select an itemn:

General Method: |Expert Modeler )
Cutput
hodel Type
@ Al rodels

©) Exponential srnoothing models only
@: ARIMA models anly’

[3 Expert Modeler considers seasanal maodels

PucyHok 213. Kak Bbi6patk TobKo Mogenm ARIMA

Haxxmnte kHOTIKY BBINOJIHATB, YTOOBI 3aHOBO CO3/ATh CJIETIOK MOJIEJIH.
OTkpoiiTe ciaenok MOoAeu.

B neBoM cTosnbne Bkiaaku Beisoa Beioepute Mudopmanus o mogean. O6patute BHUMaHue, uto Expert Modeler
BBIOPAJI TOJILKO JIBA U3 MATH YKA3aHHBIX MPEJUKTOPOB B KAUECTBE 3HAUUMBIX JIJIsI MOJIEIIH.

Output | Seftings  Summary Annotations

He ldadrwéeas + -BE=ES=

it

b Ceries Model Information
Title

Temporal Information 3
- Mon-seasonal p=0,d=0,9=0; Seasonal p=,d=,q=

-[E] Title Mumber of Predictors 7
L& Madel Infarmation ||| madel Fit MSE

LT Dradictar lrmmardtam

Maodel Building Method ARIMA

7,212,996.825

PucyHok 214. Expert Modeler BbibupaeT ABa npeankTopa

10. Haxmurte kHonky OK, 4TOOBI 3aKPBIThH CJIICHOK MOJICIIH.

11. OtkpoiiTe y3ea rpaduka BpeMEHHOM 3aBUCMOCTH U IISJIKHUATE 110 BHINOJIHHTS.

Tnasa 15. [IporHo3upoBanue NpoJax 1o KaTajiory (BpeMeHHbIE Psi/Ibl) 189
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Pucyrok 215. Moaens ARIMA ¢ 3aaaHHbiMy npeankropamum

12.
13.
14.
15.
16.
17.

Orta MOO€CJIb JIyYlIC npezu)mymeﬁ, IIOCKOJIbKY B Hell 3aXBaTLIBAIOTCS TaKXe 0OJIbIIIHE OTPULATEIbHBIC ITUKU
IpUA COXpAaHCHUN HAWJIYYIIET O COrJjIacus.

MpbI MoTJIz OBI IONBITATHCS] COBEPIIEHCTBOBATH MOJEJIb U TAJIbIIIE, HO JIFOObIE YIJIy4IlIeHHs C 3TOI0 MOMEHTA,
BEPOSITHO, OyAYT MUHUMAJIbHBL. [T0CKOJIBKY MBI YyCTaHOBUIH, YTO MoAesib ARIMA ¢ npeguxTopamu
MpeanoYTUTeNIbHEe, OyAeM UCIOJIb30BaTh Jajiee TOJIbKO YTO NOCTPOEHHYIO MOAEeJIb. IS nejeil JaHHOTO
IIpEMepa CIPOTHO3MPYEM IIPOJIAXKH B HACTYHAIOIIEM TOLY.

Haxwmute kHonky OK, 4TOOBI 3aKpBITh OKHO I'paduka 3aBUCUMOCTH OT BPEMEHH.

Ortxpoiite y3esq BpemenHoit psin u BeIOepuTe BkIaaky Ommuyd Mo ey,

BxumrounTe nepexsroyatesis PacnpocTpannTs 3anucu Ha Oyaymiee U 3ajaiiTe 17151 Hero 3Havenue 12.
BxJrounte nepexirovaTesis BoMHCIHTE Oyaymiue 3HA4YeHHsI BXOHBIX JaHHbBIX.

Haxwmute kHONKY BBINOTHUTE, YTOOBI 3aHOBO CO3JATh CJIEHOK MOJIEIIH.

OTtkpoiiTe y3ei rpaduka BpeMEHHO 3aBUCHMOCTH U IIEJIKHATE 10 BHIMOIHHTS.

IIporuos Ha 1999 ron BeiryisiguT xopoiio. OxugaeTcs BO3BpAT K HOPMAJIbHBIM YPOBHSIM MPOJIAX MOCTIE
JIeKaOPBCKOTO cHajia M yCTONYMBAs TEHICHINS K UX TOBBIIIIEHUIO BO BTOPOI IOJIOBUHE TO/IA, B IIEJIOM 00beM
mpoaax OyAeT BhIIIE, YeM 3a IPEABIAYIIHANA TOI.
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PucyHok 216. [porHo3 npoaax, paclumpeHHsii 40 12 mecsaues

UTor

BbI ycrenHo cMoAeTMpoBaIn CI0XHBIN BPeMEHHOM PsiJi, BKJIFOYAIOIIMIA B ceOs1 He TOJILKO OOIIYIO TEHACHIUIO
pocTa, HO ¥ Ce30HHBIC U APYrue U3MeHeHns. BBl yBHIe M Takxke, Kak METOAO0M IPpoO U OMIMOOK MOXHO BCE OJIHKe
MOJAXOUTH K TOYHON MOJIEIH, KOTOPYIO BBI 3aT€M MCIOJIb3YETE ISl MPOTHO3UPOBAHUS OYAYIIUX MPOIAK.

Ha npaktuke BaM MOXeT MOTpeOOBATLCS HOBTOPHO MPUMEHUTH MOJIEITh TIO Mepe OOHOBJICHUS (PAKTHYECKUX
JIAHHBIX O IPOJAXKaxX, HAIPUMED, KXl MeCSI| UM KaKAbli KBAPTaJ, U TEHEPUPOBATH U3MEHEHHBIE IPOTHO3HI.

JIONOJIHUTENIbHYIO HH(OPMAIIUIO CMOTPUTE B pa3iesie |“HOBTopHoe IpPUMEHEHNE MOJIEJIN BPEMEHHBIX PsIIOB’ HaI
h

I'maBa 15. IIporaozupoBanue IpoJax Mo KaTaIory (BpeMeHHbIE PSIbl) 191
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FnaBa 16. BHeceHue npeanoXeHuin NoKynaTtenam
(camoobyueHue)

V3en monemm oTkImKoB camooOy4erus (Self-Learning Response Model, SLRM) rerepupyeT 1 BKJIFOUAET MOIENb,
MO3BOJISIFOIIYFO MTPECKA3aTh, KAKHE MPEJIOKEHHs Oy1yT HanboJsiee NOXOAUTh KIIMEHTaM, a TAKKe MPeICKa3aTh
BEPOSTHOCTD MPUHSITHS ITUX NPEIIOKEeHUIT. MOJIesn TAKOro copTa HanboJIee BBITOIHBI IPH YIPABJICHUN
B3aMMOCBSI3CH C KJIMCHTAMU, HAPUMED, B IPUKJIATHBIX IPOrPaMMax MapKeTHHIA | IS KOJUI-IIEHTPOB.

DTOT NpuUMep OCHOBBIBAGTCS HA pabOTe BHIMBIIIIEHHOT0 OaHKa. MapKeTHUHIOBBIN OT/AEI XOYeT JOCTHYb OoJiee
BBIFOJIHBIX PE3YJIbTATOB B OYAYIIUX PEKJIaMHBIX KAMIAHUSX, TOA0UPast NPaBUIIbHBIE IPEIJIOKEHUS (PUHAHCOBBIX
YCIIYT U1 KaXAO0ro U3 KIMEHTOB. B yacTHOCTH, B 3TOM NpUMeEpPE UCHOJIb3YETCSI MOAEIb OTKIIMKOB CAMOOOYYEHUS
JUISL AACHTU(UKALNN XapaKTepUCTHK KIIMEHTOB, KOTOPBIE HanboJiee BEPOSITHO OTKJIMKHYTCS MOJIOKHUTEIHHO, Ha
OCHOBE NIPEBIYIINX PEKJIAMHBIX KaMIAHUH ¥ JJIs1 IPOABIKEHIS HAMUTYUILIETO TEKYIIEro NPpeJIoKEeHIs Ha
OCHOBAaHMH PE3YJIbTATOB MOJIEIIN.

B aToMm npumepe ucnoJsibdyercst noTok pm_selflearn.str, ccplnaronuiicst Ha (Gaisipl JAHHBIX pm_customer_trainl.sav,
pm_customer_train2.sav u pm_customer_train3.sav. 9ty (paitiasl HaxXoasTCs B nanke Demos, BHyTpH NMANKH, T1Ie
ycranosisied IBM SPSS Modeler. [loctyn k HUIM MOXHO IOJIyYuTh U3 Tpynnsl nporpamM IBM SPSS Modeler B mento
ITyck Windows. ®aiin pm_selflearn.str HaXoIUTCs B NAIIKE Streams.

CyIiecTByFOIINE TaHHBIC
V KOMITaHUH €CTh XPOHOJIOTHYECKHE TaHHbIE, OTCIICKUBAFOIIINE IIPEIJIOKEHIS, CACJIAHHbBIE [1JTs1 KJIMeHTaM B
MIPOIIIIBIX KAMIIAHUSX, & TAKXXe JaHHBIE 00 OTKJIMKE. DTH JaHHBIE COMEPXKAT TAKKe IEMOTPaPIUECKYO H

(uHAHCOBYIO HH(DOPMAINIO, KOTOPAasS MOXET UCIOJIL30BATHCS, YTOOBI IPEICKAa3aTh MOKA3aTEIN OTKIIMKOB LIS
PAa3HBIX KJIUEHTOB.
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[E Table (31 fields, 21,927 records)
\ad Fle S Ect ¥ Generate
= " —
Tahle é!_'-a-ﬂl‘lc.'tﬁtiﬁnsl_l
customer_id |campaign |resp0nse |resp0nse_date |purchase |purchase_date |pr0dud_id |ROWid |
1 7 2 ] FrullF a Fruls Frullg 1 G
2 13 2 ] Frullf 0 Fruld Frull§ 2
= 15 2 0 FnullF a Fruls Fnull§ 3
4 16 2 1 2006-07-05 00:00:00 0 Frulls 183 7E1
5 23 2 ] Frulls 0 Frul® Frull§ 4
5] 24 2 ] Frullf 0 Fruld Frull§ 5
i 30 2 ] Frulls 0 Frul® Frull§ 5
5 30 3 ] Frullg a Fruls Frullg 7
g 33 2 ] Frulls 0 Frul® Frull§ g
10 42 3 ] Frullg a Fruls Frullg 9
11 42 2 0 Fral 0 Frulls FrallF 10
2 52 2 ] Frullg a Fruls Frullg 11
ksl =7 2 0 Fral 0 Frulls FrallF 12
14 B3 2 1 2006-07-14 00:00:00 0 Frull 183 1501
15 74 2 0 FralF 0 Frulls Fral§ 13
16 74 3 0 FrallE i} Frulls Fnull§ 14
il T3 2 0 Fralg 0 Frul FrlF 15
18 a2 2 0 FrallE i} Frulls Fnull§ 16
At 549 3 ] Frullg a Fruls Frullg 17
20 29 2 0 FrallE 0 Frull Frll§ 18 -
P . B

PucyHok 217. OTBeTsl Ha NpeabiAyLLUne NPeanoxeHnsa

NMocTpoeHue NOTOKa

1. doGaBbTe y3ea UCTOUYHUKOB (ailioB CTATUCTHUKH, YKa3bIBAIOLMid HA haili pm_customer_trainl.sav,
pacmosioxXeHHbIH B anke Demos Balero katajiora ycranosku IBM SPSS Modeler.

N

EEUN

® & —( >

Be)
pra_custamer_traint 5. Filler Type Reclassify campaign
Pucyrok 218. lNotok npumepa SLRM

2. JloOaBbTe y3eJ1 3al0JIHEHUS U BBIOEpUTE 111 KOMMNAHWU ONIuIo 3aNOJIHUTh B MOJIE.
3. BrwiOepute Tun 3amens! Beeraa.

4. B tekctoBOM moJie 3aMeHUTh Ha BBeauTe to_string(campaign) u naxkmute kaonky OK.

194 PyxoBozcTBo no npuioxenusMm IBM SPSS Modeler 18.2



G| (]

Fill in fields:

f campaign

Condition:

@BLANK(@FIELD)

Replace with:

to_stringcampaign)

(o0 [conca)

PucyHok 219. BeiBoa noss campaign

5. Hobasbte y3en Tun u 3anaiite Poau 3Hauenue Her st noseit customer_id, response_date, purchase_date,

product_id, Rowid u X_random (ID xnuenTa, 1ata oTBeTa, AaTa nokynku, ID npoaykra, ID cTpoku u

X_random).

4 Type

@

{} customer_id y Continuous
[A] campaign @5 Mominal
{} response 8 Flag

E_j responze_date f Continuous
{} purchasze 6?) Mominal
ﬁ purchase_date ﬁ Cortinuaus
{} product_id y Continuous
{} Rowicl ﬁ Cortinuaus
{} age f Continuous

{} ane_youngest... ﬁ Cortinuous

I;'ié.ld e .“rgﬁea.surement

| Walues |

[7 116993]
SRS
140
[2006-04...
01
[2006-04. .
[183.421]
[1,19599]
[10 98]
[0 BE]

Missing ||

Check
Mane
Mane
Mane
Mane
Mane
Mane
Mane
Mane
Mane
Mane

.f“_ml-'{_ole i
© Mone o
@ Target
@ Target
& Mone
b Irupost
& Mone
© Mone
& Mone
b Irupoust
b It

[4]

(o]

@ view current fields @) Wiew unuzed field settings

[epon [ eset

PucyHok 220. VismeHeHne napametpos y3na Tun

6. 3anpaiite Po.u 3Hauenne Haznavenne 1uist nosteit campaign u response (KaMIaHUsSI ¥ OTKJINK). DTO MOJIS, HA

KOTOPBIX BBl XOTUTE OCHOBBIBATH CBOU ITPECICKA3aHMA.

3anaiite nis Vi3mepenns 3HaueHue daar 1iis 0OJs response.

I'naBa 16. BHecenue npeiioxeHuit HOKynaTesisiM (CaMoo0yUeHue)

195



7. Haxwmute xHonky ITpouecTs 3HaveHus, a 3ateM kaHonky OK.

Tax xak JaHHBIC TOJISI KAMIIAHIY TOKAa3bIBAFOT CIUCOK umcel (1, 2, 3 u 4), BB MOXKeTe nepekyiaccupuImpoBaTh
9TH TOJIS, YTOOBI MX HA3BaHUs OBLIN 00JIee OCMBICIICHHBIMA.

8. Hob6asbte y3en [lepexnaccudukanus k y3iry Tur.
9. B noue IepexaaccudummupoBath B BeI6epuTe CylllecTBYyIoIee MoJe.
10. B croucke INepexaaccudumupoBathb noje BEIOSpUTE campaign.
11. Haxwmute kHonky IlomyunTs; 3HaueHus A1 KaMIIaHUK OyayT 100aBjeHsl B cTos0en Hexogmoe 3nauerue.

12. B crombue Hogoe 3nauenue BBEOUTE CIEAYIONINE NMEHA KaMIIAHUN B TIEPBBIX YETHIPEX CTPOKAX:
* Hnorteka

* Kpemut Ha mammny
* CoepexeHust
* Ilencus

13. Menxaute mo OK.

Ed Rec lassify

Mode: @ single © Muttiple

Reclassify into: (&) Mew field @ Existing field

Reclassify field:

IR; carmpaign [.E]

Reclassify values:

[ b Get ] [ i Copy ] [ 2 Clear new ] [ & muto.. ]
Origingl walue Mesy valle

1 Mortgage

2 Car loan

3 Savings

4 Pension

For unspecified values use; Original value © Default value  undef

sy

PucyHok 221. lNepexnaccupurauna uMeH kamnaHui

14. Tlpucoeaunute y3ea monemupoBanus SLRM x y3iy Ilepexnaccuduranns. Ha Bxianke [Toss Beibepute
campaign (kaMnaHusi) s I0JIs1 Ha3HAYCHUS U response (OTKJIMK) JJIs ITOJISt OTKJIMKA Ha3HAYCHMUS.
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Target field:

Target response field:

@ Use type node settings @) Use custom settings

Irputs: |:||
%

Partitiar: | EE

Lz frequency fieldi IvE- l

(o) () L)

PucyHok 222. Beibop Lenv 1 ueneBoro oteeta

E=

15. Ha Bknanke [TapameTpsl B mojie MakcuMaJIbHOE YUCIIO MPEACKA3aHUI B CEKYH/Ty YMEHBIIIUTE 3HAUEHHE 10 2.

DTO 03HAYAET, UTO [T KaXKIOTO KJIMeHTa OYIeT NACHTH(PUIIMPOBAHO JIBA MPEAJIOKEHNUS C HAMOOJIbIIEH
BEPOSITHOCTHIO IPUHSITHUSL.

16. Y6€J:[I/ITCCL, qTo BLI6paHa OIIIuU sz YuureiBaTh HAJIC’KHOCTDb MOAECJIH, 1 HAXKMHUTC KHOIIKY BbInoHuTs.

I'naBa 16. BHecenue npeiioxeHuit HOKynaTesisiM (CaMoo0yUeHue) 197



H campaign

/’i;;».

Lot

l i ][ i[Seﬂin = '[ i |
SIS wiceel o° | anaEialensy
!

Maximum number of predictions per record:

Lewvel of randomization :

Set random seed:
Sort order:

@ Descendingloffers with highest score will be returned)
Azcendino(offers with lowest scare weill be returned)

Preferences for target fields:

i Walle || Preference || Alweays incude | Addd.. ]

@ Take account of model reliskility

PucyHok 223. lMapamertps! yana SLRM

MpocmoTtp moaenu

1. OTKpOﬁTC CJICTIOK MO/JCJIN. HCpBOHa‘IaJ’IbHO Ha BKJIAIKE Momens moka3pIBaeTCs OIICHKAa TOYHOCTHU
HpeI[CKaSaHI/Iﬁ JUIA KaXXI0T 0 NPEAJIOKEHUA U OTHOCUTEIbHAA BAXKHOCTH KaX/I0TO NPEAUKTOPA IJIA OCHKHU

MOJCIIN.
I[J'IH BBIBOJJA KOPPEIIAINHN KaXJO0Iro NpEaAUuKTOPaA C HCpSMGHHOﬁ Ha3HaUYCHUA BbI6CpI/ITC onuuro CBs3b ¢
OTKJIMKOM B CIIMCKEC HpeHCTaB.ﬂeHl/le Ha HpaBOﬁ MaHCIN.

2. I[J'IH TMEPCKIIFOYCHU ST MCXK Y KaXIbIM U3 YETBIPEX HpCI[HO)I(CHI/Iﬁ, JJIA KOTOPBIX CYIIECTBYIOT NPEACKA3aHUs,
BLI6€pI/IT€ HYXHOC IIPCAJI0XKECHUEC B CIIUCKE Hpe}lCTaBJIEHl/le Ha JICBOU IaHEJIN.
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gender—

call_center_contacts—|
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age_youngest_child
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Association

PucyHok 224. Cnenok moaenm SLRM

3. 3akpoiiTe OKHO CJIeTKa MOJIEJIH.

4. Ha xoJicTe MOTOKa OTCOECIMHUTE y3eJI UCTOUYHUKOB (haitimoB IBM SPSS Statistics, yka3biBaroryit Ha daiiin

pm_customer_train 1.sav.

5. Job6aBbTe y3es UCTOYHHKOB (haliJIOB CTATUCTUKH, YKA3BIBAIOIIWI HA (hail pm_customer_train.sav,
pacnoJIoKeHHbIH B manke Demos Baliero katajiora ycranopku IBM SPSS Modeler, u coenuHATE €T0 C y3JI0M

3aI10JIHCHU .

I'naBa 16. BHecenue npeiioxeHuit HOKynaTesisiM (CaMoo0yUeHue)

199



3 02 a2 5o e
e s L, —b ®

-+ —h>
pm_customer_trainl s Filler Type Feclgssify ’,'campaign
| :
. J r’
_ E] cammpaign Tahle

pm_customer_train2 s..

prr_customer_traind.s.
PucyHok 225. lNpucoeanHerne BTOPOro MCTOYHUKA AaHHbIX K noToKy SLRM

6. Ha Brilanke Mopeins y3s1a SLRM Bribepute oniuto I[1pogo/kuTh 00yyenne cyiecTBYomel Mo/1eu.

D campaign

Figlds || Model | Seffings | Annotstions
Model name: @ Auto © custom

|?| Use partitioned data

|E EContinue training existing model

Target field values: @ Usze all © Specity

Madel &ssessment

E Include maodel assessment

Set random seed: BYE54T

Simulated sample size: 100

[]
Mumber of erations: n

@ Dizplay model evalustion

-

PucyHok 226. lNpogomxeHne o0by4eHnsa Mogenm

7. HaxkmuTe kHONKY BbINOJHATB, YTOOBI 3aHOBO CO3/IATh CJIENOK MOAeJM. UTOOBI MOCMOTPETH CBEJIEHUS O HEM,
JABAXABI IICJIKHATE O CJICNKY HA XOJICTE.
Teneps Ha BKJIagKe Momesas OyIyT moka3aHbl CKOPPEKTUPOBAHHBIE OIICHKA TOYHOCTH IpeACKa3aHuil TS
KaXXJIOTO TIPEIIOKEHUSI.

8. [obaBbTe y3es HICTOYHUKOB (paiijIOB CTATUCTUKY, YKa3bIBAOIIMIA Ha (aitn pm_customer_train3.sav,
pacnoJiokeHHbIH B nanke Demos Baiero xarajora yctanoBku IBM SPSS Modeler, u coequauTE €ro ¢ y3J10M
3aI0JTHCHUSL.
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pm_customer_traint s..

I e -@> c.>]‘° ™
. D —© —© —

Filler Type

B

prm_customer_train3.s..

|

=]

Reclassify Stampaign
+

w —
Y

campaign Tahle

PucyHok 227. lNpucoeanHeHne TpeTbero CTOYHMKA AaHHbIX K NoToKy SLRM

9. Haxwmute kHONKY BBINOJHATD, YTOOHI e111e pa3 co34aTh CIENOK Moael. UTOOB! HOCMOTPETh CBEICHUS O HEM,

10.

JABAXBbI IIEJIKHUTE IO CJICIKY HA XOJICTE.

Teneps Ha BKJIagke Moesas OyayT moka3aHbsl OKOHYATEIHHBIE OIEHKH TOYHOCTH IpeACKa3aHui 111 KaXXIOTo

HPEIJIOKEHUSI.

MOXKHO yBHUAETD, YTO CPEAHSISI TOYHOCTH MOCJIe UCIOJIb30BAHUS TOMOJHUTEIbHBIX HICTOYHUKOB TAHHBIX
HemHoOr0 yrnana (¢ 86,9% no 85,4%); omHako pa3mep 3THX QIIyKTyanuit MUHIMAJICH M MOXET OBITh IPHIICAH

MaJIBIM OTKJIOHCHUAM B JOCTYIIHBIX TaHHBIX.

I'naBa 16. BHecenue npeiioxeHuit HOKynaTesisiM (CaMoo0yUeHue)
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PucyHok 228. O6HoBeHHBIN cnenok mogeny SLARM

11.
12.

ITpucoenuunte y3en Tabimua k mocieaHelt (TpeTbeil) CreHepIPOBAHHON MOIEIIN U BBINIOJIHUTE 3TOT y3eJl.

[Tpoxpytute Tabmumy BupaBo. I1pencka3aHus MOKaxyT, KAaKHe MPEIJTOKEHIs] HanboJIee BEPOSITHO MPUMYT
KJINEHTHI, ¥ JOBEPUTEIIBHYIO BEPOSITHOCTh 3TOTO MPUHSATHUS B 3aBUCHMOCTH OT HOAPOOHOCTEN KaXA0TO

KJIMCHTA.

Hanpumep, B nepBoit cTpoke TabJIMIBI HOKa3aHO, YTO CYILIECTBYET BEPOSTHOCTh TOJIbKO B 13,2% (oTMeueHO
3HaueHueM 0.132 B ctonbue $SC-campaign-1), 4TO KIJIMEHT, paHee BOCIOJIL30BABIINIACS KPSIUTOM HA aBTOMOOMJIb,
IIPUMET Npe/JIOKEHNE IEHCHOHHOTO CcUeTa, ecii OHO OynieT caeano. OHako BO BTOPOW M TPEThel CTpoKe
MOKa3aHbI eIlle 1Ba KJIMCHTA, TaKXKe OpaBIre KPEeaUT Ha MAIINHY; B 3TUX CIIy4asX €CThb JOBEpUTEIbHAS BEPOSITHOCTD
95,7%, 94TO 3TH KJIMEHTHI U APYTUe KIUSHTHI C AaHAJIOTHYHON HCTOPHEl OTKPOFOT cOeperaTesIbHbIN CUeT B CIIydae
MIPEJIOKEHAS, @ TAKXKE C BEPOATHOCTHIO OoJiee 80% OHM HIPUMYT IpEIJIOKEHNE OTKPHITH ICHCUOHHBIHA CUeT.

202
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Table {35 fields, 27 records)

|}(_rand0m |$S-campaign—1 |$SC-campaign—1 F5-campaign-2 | $3C-campaign-2 |
1 1 Pension 0132 Martgage 0107 =
2 1 Savings 0957 Pension 0.544
3 1 Savings 0.957 Penzion 0.502
4 3 Pension 0132 Mortgage 0107
5 1 Penzion 0.305 Savings 0.284
G 3 Pension 0132 Mortgage 0407
7 2 Penzion 0132 Mortgage 0107
g 3 Pension 0132 Mortgage 0107
a 1 Penzion 0132 Mortgage 0107
10 1 Pension 0132 Mortgage 0107
11 2 Pension 0132 Mortgage 0407
152 2 Pension 0132 Mortgage 0107
13 2 Savings 0957 Mortgage 0529
14 2 Savings 0.164 Penszion 0132
15 2 Savings 0.957 Pension 0,565
16 2 Penzion 0132 Morgage 0107
17 3 Pension 0132 Mortgage 0107
18 3 Penzion 0132 Mortgage 0107
qkg) 3 Savings 0.239 Pension 0132
20 2 Penzion 0132 Maortgage 0107 -
[ som————t |

PucyHok 229. Beisoa mogeny - npeAcKas3aHHbIe MPeanoXeHna n JOCTOBEPHOCTU

OO0bsiCHEeHE MAaTEMATHYECKIX OCHOB METOOB MOJICJIMPOBaHMsI, UCNOJb3yeMbIx B IBM SPSS Modeler, cmotpuTte B
nyommkaru IBM SPSS Modeler: Pyxosoncteo mo arropurmam (daitia PDF, koTopslil BXOAUT B COCTaB CKAYaHHOTO

MPOAYKTA.

y‘iTI/ITG, YTO 3THU PE3YJIbTATbl OCHOBAHBI TOJIbKO Ha 06yqa}oumx JAaHHBIX. YTo06bI OLCHUTBH, HACKOJIbKO XOPOIIO

MOJIeJib 0000II[aeTcsl Ha APYrUe JaHHbIE PeaIbHOTO MUPA, PEKOMEH/IyeTCsl IPUMEHHTD y3el1 PazbueHue, KOTOpbIi
OyJzleT copepXkaTh MOHAOOP 3amMKCeil B EJIIX MPOBEPKHU.

I'naBa 16. BHecenue npeiioxeHuit HOKynaTesisiM (CaMoo0yUeHue)
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fnaBa 17. NNpeacKasaHue HennaTenbLUMKOB MO KpeauTam
(6aiecoBcKan ceTb)

BatiecoBckue ceTr MO3BOJISIFOT HOCTPOUTH BEPOSITHOCTHYIO MOJIEN b, KOTOpAs, OMUPAsCh U Ha HaOIFogaeMble
3apEeTUCTPUPOBAHHBIE CBAIETEIILCTBA, M HA MPAKTUIECKHIE COOOPaKECHUSIMH 3APABOTO CMBICTIA, TAET OIEHKY
BEPOSITHOCTEH TeX MJIM MHBIX UCXOJIOB, IPUBJIEKAS ATPHOYTHI, KOTOPBIE HA IEPBBIHA B3I HE UMEIOT K 3TOMY
OTHOIICHHUS.

DTOT mpUMEP UCMOJIb3YeT NOTOK bayes_bankloan.str, B KOTOpOM UCHOJIb3yeTcs (aii nanHbIX bankloan.sav. tu
¢aitbl mocTynHbI B kKatasore Demos jroboro xarasiora ycranoBku IBM SPSS Modeler, n moctyn x HUM MOXHO

moJIyuuTh U3 Tpynmsl mporpamM IBM SPSS Modeler 8 merro Windows I[yck. @aitn bayes_bankloan.str HaxomuTcs B

KartaJjore streams.

Homyctum, HanmpuMep, 4To OaHK 3aMHTEPECOBAH B OIIEHKE BEPOSITHOCTH HEBO3BpaTa kpeauta. Ecm mis
NIPEACKA3aHUs TOTECHINAJIBHBIX KJIMEHTOB, CKJIIOHHBIX K OTKA3y OT INIATEXEN 110 KPEIUTY, MOXKHO MCIIOJIb30BATh
MpeabIIyIINe JTaHHBIE 0 HETUIATEXXECTIOCOOHOCTH, ITUM KJIMEHTAM MOBBIIIEHHOTO PUCKa MOKHO OTKa3aTh B
KpeIUTe UM NPEJIOKUTh UM APYroi NpoayKT.

CyTL OTOT'O IpUMeEPa - UCIIOJIb30BAHUE CYIICCTBYOIIUX NaHHBIX 00 oTKa3e OT IUIaTexeil JJIA IpeACKa3aHus
6y,Z[yIIII/IX HEIJIATCJIBIIUKOB,; 3ICCh pacCMaTpUBaA€TCA TPU pa3HbIX THUIIA MoeJiei OaiiecoBCKOI ceTn JJIs
OIPCOCIICHU A, KaKasd U3 HUX JIYUYIIC MOAXOOUT OJIA HpCHCKaSaHHfI B 3TOH CUTyalluu.

NMocTpoeHue NOTOKa

1. JloGaBbTe y3es1 HCTOYHUKOB (haiisia CTATUCTHUKY, YKa3bIBaroImuil Ha (aiist bankloan.sav B manke Demos.

des:a. ‘_3: e '.,9:‘*.'
: ; 7.

TAN “Mafw dthoy-FS e [Tan oy Markov-F.
i e N
- E %

-a .? i _" —>
B) »(22) » G o s > > ey (B e
o :’) 7 o fo ¥ e’qfe:_-
bankloan.sav Type Select TAN Markoy Markow-FS Filter Analysis

PucyHox 230. NoTok npumepa 6asfiecoBcKoi cetu

2. Ho6GabTe y3esa Tum kx y3Jy HICTOYHUKA U 3aJaiiTe JJIs MOJIsl 0TKAa3 OT miaTexa posib Haznavenue. {1t Bcex
OCTaJIbHBIX MOJICH HYXKHO 3a1aTh poJib Bos.

3. Haxwmute xHonky ITpounTaTh 3Ha4eHns1, YTOOBI 3aMMOJTHUTD CTOJIOC 3HaueHus.

© Copyright IBM Corp. 1994, 2018
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=)

Read Values I ~Clear Values I Clear All Values ]

Field | Measurement | Values | Missing | Check | Role
{3 age & Continuous [20,56] MNone ™ Input
{3ed ol Ordinal 12,345 Mone “w Input
< employ & Continuous [0,33] Mone *w Input
{»address ¢ Continuous [0,34] Mone “w Input
@income & Continuous [12.0,44.. Mone “w Input
&3 debtinc & Continuous [0.1,41.3] MNone “ Input
¢#3 creddebt & Continuous [0.0711649... MNone S Input
5 othdebt & Continuous [0.04558... Mone *w Input
{3 default % Flag 110 Mone ©) Target

@ View current fields View unused field settings

“ A

PucyHok 231. Bbi6op nona HazHauyeHns

Ha6J’IIO,I[eHI/I$I, JJIsL KOTOPLBIX B IOJIC HA3HAYCHUS €CTh 3HAYCHUC 1’11111, HE UCIIOJIB3YIOTCA IPU IMMOCTPOCHUU
MOICJIN. Ot Ha6J'IIO,E[CHI/I$I MOXHO UCKJIFOUUTD, 4TOOBI OHU HE KCIIOJIL30BAINChH IIpHU OLICHKE MOACIIN.

Job6aBbTe y3es Bei6op k y3iy Tum.
Jist pexxnma BeiOepuTe 3HaueHne OTopachiBaHue.

B nose Yenosue Benute default = '$null$’.

-

.Selel::'t'l W

tdade: © Include @ Discard

A 3

default = "$nully'

Coneition:

PucyHok 232. Ot6pacsiBaHune nonei HasHayeHns co sHaueHnemM null

Tax xak MOXHO IOCTPOUTH HECKOJIBKO Pa3HbIX TUIOB 0aleCOBCKOIl CETH, IeJIeCO00Pa3HO CPABHUTD UX, YTOOBI
MOHSTh, KaKasi U3 3TUX MOJIeJIell obecieynBaeT Jiyuinue npeackazanus. [lepBast Moesb 11 CO3JaHUS - 3TO
yCUJICHHAS JIepeBOM HamBHas OatiecoBckast Mojieib (Tree Augmented Naive Bayes, TAN).

7. Tlpucoenunute y3eia baiiecoBckas ceTh k y3iay Beibop.
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8. Ha Bxiagke Monerb BeIOepuTe I UMeHN Moes onuto [lob3oBaTenbckoe u BBenute 3HaueHue TAN B

TCKCTOBOM IIOJIC.

9. s tuna ctpykTyphl BeiOepuTe TAN 1 Haxkxmute kHonky OK.

| { :
| ol Expert Anaze Amottons.
fadel name: Auta @ Custom  [TAN

E Use partitioned data

E Build model for each split

-To =select fields manually, choose "Use custom settings" on the Fields tab-

i

X | tn

|:| Continue training existing model
Structure type: @ Tan © Markov Blanket
|:| Include festure selection preprocessing step

Parameter learning method:

@ Maximum likelihood © EBayes adjustment for small cell courts

PucyHok 233. Co3gaHne ycuneHHol AepeBoM HauBHow 6asiecoBcKoi Moaemm

VY BTOpOTrO THIA MOJIEH ISl TOCTPOCHUS CTPYKTYpa MapKOBCKOE TOKPBITHE.

10. TlpucoegmauTe BTOPOH y3ei OaiflecOBCKOIt ceTH K y3iy BrIoop.

11. Ha Bxiagxe Mopens BeIOepuTe 1Ist ”MeHN Mojiesu onnuto [1oJib30BaTesbckoe 1 BBeIUTe 3HAYCHNE MapKoB B

TECKCTOBOM IIOJIC.

12. s Tuna cTpyKTypsl BeiOepute Mapkos u HaxkxmuTe kHOonky OK.

I'maBa 17. Ilpexncka3anue HelUIaTEIIBIIMKOB 110 KpeauTaM (OaiiecoBckast CeTbh)
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Markov

il i
i Model i
leJE-’?.-,—! o | = -&.!iﬁ&%ﬁ&%ﬂ;@ﬂﬂﬂ%ﬁj

Model name: © auto @) Custom  |Markoy

@ Use partitioned data

E Buildd model for each split

-To =elect fields manually, choose "Use custom settings" on the Fields tab-

X | tn

D Continue training existing model
Structure type: @) Tan @ Markov Blanket

|:| Inclhude festure selection preprocessing step

Parameter learning method:

@) Maimum likelihood Eaves adjustment for small cell counts

Pucyrok 234. Cosaanne moaenm MapKoBCKoe NOKpbIThe

V TpeThero TUMNa MOJEIHN IS MOCTPOCHUS CTPYKTYpa MapKOBCKOE MOKPBITHE, M TAKKE OHA UCIIOJIb3YET
npeno0paboTKy BEIOOPA BOZMOXKHOCTEMH 11 BHIOOPA BXO/IHBIX JJAHHBIX, KOTOPBIE CYIIECTBEHHO CBSI3aHbI C
MepeMEHHOY Ha3HAYCHUSI.

13. TIlpucoegmHuTe TpeTHUil y3eJ 0alleCOBCKOIT CeTH K y3iIy BrIOOD.

14. Ha Bkiagke Mojeib BeIOepUTE U1 MMeHU Mojiesi onmuro ITob3oBaTennckoe u BBeauTe 3HaueHne MapkoB-FS
B TEKCTOBOM II0JIE.

15. JIns tuna cTpykTyphl BeiOepuTe MapKoBCcKOe NOKPBITHE.

16. BwiGepute onmuro BraounTs mwar npe1odpadoTku BbIOOpa Bo3MoskHOCTel 1 HaxmuTe kHonky OK.
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Ed Markov-Fs

2

Figlds | Model | Expert  Analyze | Annotations

Madel natme; © Auto @ Custom |Markov-FS

Eﬂ Use partitioned data
La Build model for each split

rTo =select fields manually, choose "Use custom settingz" on the Fields tab

|:i Continue training existing model

Structure type: @) Tan @ Markov Blanket

Eﬂ Include festure selection preprocessing step

Parameter learning method:

@ Maximum likelihood © EBayes adjustment for small cell courts

¥ |t | [t

PucyHok 235. CosgaHne Moae/m MapKOBCKOIO MOKPbITUA C MpeAobpaboTKoi Bbibopa BO3MOXKHOCTEN

MpocmoTp moaenu

1. 3amyctrTe MOTOK IS CO3[IAHUS CJICIKOB MOJIEJIH, KOTOPBIE OyIyT M0OaBJICHBI B MOTOK ¥ HA MAJMTPy Moenn B
IpaBOM BepXHEM yriry. JlJIs mpocMOTpa uX MOApOOHOCTE! ABaKIbI IIEJIKHATE 110 JJFOOOMY U3 CIIEIKOB MOJEIIH B

IIOTOKE.

Bxiiagxa Mopelb ciienka MoJien pa3ouTa Ha JBe naHeu. Ha JieBoli maHesm coIepKUTCS CETEBOM Tpad y3JI0B,
MOKAa3bIBAFOIIUI B3aUMOCBSI3b MEX/Iy Ha3HAUYCHHEM M HanOoJIee BaXXHBIMU NMPEANKTOPAMH, a TAKKe

B3aMMOCBA3U MCXIY NPCAUKTOPAMMU.

HpaBaﬂ IMaHeJIb OKa3kIBaeT Wik Bascnocto IpeaUKTOpOoe6, ONIPEACIIAIOIIYIO OTHOCUTCIIBHYIO BAXKHOCTD KaXJ0T0
MNpE€aUuKTOpAa Ipu OUECHKE MOJCIIU, UJIA Vecaosnvie 6€pPOATHOCTU, TO €CTh YCIIOBHYIO BEPOATHOCTD JJISA KAXXA0I'O
3HAYUCHHUA y3J1a U OJIsd Kaxaoi KOM6I/IH2U_[I/II/I 3HAYECHUH B POOUTEIIbCKUX Yy3JIaX.

I'maBa 17. Ilpexncka3anue HelUIaTEIIBIIMKOB 110 KpeauTaM (OaiiecoBckast CeTbh)
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‘ \& File {) Generate o view B Preview | | &) @ m!_ |

.':

ol Setings | Summary

Amottons.
i i & 1L A
5 Predictor Inportance
Bayesian Network P
Target: Previously defaulted
Type
@®Fredictors
®Targst Debttoincome
ratio (x100)
Importance
Years with current
@10 employer
@03
@06 Credit card debtin
@04 thousands
Q0.2
Other debtin
Ooa thousands
Household
income in
thousands
‘Years at current
address
Age inyears
T T T T
Other debtinthousands un o2 D4, L a4 150
| f ] ] ] ] ]
Least Important Most Important
Wiew: |Basic s View: |Predictor Importance = |
| =

PucyHok 236. [MpocMOoTp ycuneHHoi AepeBoM HanBHO 6aiecoBCKoi Moaenu

2. Tlpucoemmuaute cienok Moaem TAN kK MapKOBCKOMY CJICTIKY (BBIOEpUTE ONMIIUIO 3aMeHHTh B TMAJIOTOBOM OKHE
peaynpexaeHus).

3. CoemuHHUTEe MapKOBCKHH CIIETIOK CO ciienkoM MapkoB-FS (BeiOepuTe onmuro 3aMeHHTh B TUAJIOTOBOM OKHE
HPEYNPEXKICHUS ).

4. J11s mpoCTOTHI IPEICTABJICHUsI BEIPABHANTE TPHU CJIeNKa ¢ y3J10M Bribop.

) @ @
RN

-® =9 W

hankloan.say Type Select Markay tarkov-FS

PucyHok 237. BeipaBHnBaHwe c/1erkos B NoToKe

5. UToOBI I SICHOCTH MIEPENMEHOBATh JaHHBIE BHIBOJA MOJIEJIN Ha THATPAMME OIIeHKH, KOTOPYIO BBI OyIeTe
CO3/1aBaTh, MPUCOEeINHUTE Y3 PUILTP K cienky Moaean Mapkos-FS.

6. B mpaBowm crosibie I1oae nepeumenyiite $B-default na TAN, $B1-default Ha Mapkos u $B2-default na
Mapxkos-FS.
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.
\J Filter

S

CI[F=S [

@
=

Fields: 15 in, 0 filtered, 3 renamed, 15 out

debtinc

creddebt
othdebt
default
$B-default
5BP-default
5B81-default
58P 1-default

Filter
—_—

—_—
—_—

$BP2-default

5B2-default

L

\debting

creddebt
othdebt
default

TAM
$BP-default
Markov

58P 1-default
Markov-FS
$BP2-default

Field

Lok JI

@ View current fields @ View unused field settings

al

"

PucyHok 238. lNepenmeHoBaHne nonesi Moaem

JJ1g cpaBHEHUS peicKa3aHHONW TOYHOCTH MO/l MOXXHO TOCTPOUTH AUATPAMMY BBIMTPBIIIA.

7. TlpucoenuHHUTE y3eJI AMATPAMMBI OLEHKH K y3JIy PUIBTP U BHIIOJIHATE y3€JI 3TOI AUarpaMMBI C eTo

nmapaMeTpamu 1o YMOJTYAHHUFO.

Ha sToit AuarpaMme BUJHO, YTO BCE TUIIbI MoeJiei NPUBOJSAT K aHAJIOTUYHOMY PE3YJIbTATY, HO MapPKOBCKAs
MOJ€JIb HECKOJIBKO JIYYIIC.

M=%

lgd Flle 5 Edt &) Generate

( Wigw

100 -=--=- - o-- : :
s s "
BO-peian e e e R --{ —Markov
E ' | — Markow-FS
£ BO-JiEnee R ey L ET TR qmmmmmmens - -
‘" H i : |
© : | | : ]
# g — g -
S SR e SRS e
P S : N
T T T T T T
0 20 40 60 80 100
Percentile
default=1

PucyHok 239. OueHka To4HOCTH MoAen

I'maBa 17. Ilpexncka3anue HelUIaTEIIBIIMKOB 110 KpeauTaM (OaiiecoBckast CeTbh)
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JJ1s IpoBepKH, HACKOJIBKO XOPOIIIO IpeACcKa3bIBaeT Kaxaasi MOAEIb, MOXKHO OBLIIO UCIIOJIB30BATh y3esI AHAIN3
BMecTo auarpamMmbl OnieHka. OH MOKa3bIBA€T TOYHOCTh B TEPMHUHAX MPOIEHTHOMR J0JIM TPABUJIbHBIX U
HEMPaBUJILHBIX MPeJICKa3aHU.

8. Tlpucoemmunte y3en Araams K y3;1y OUIbTP U BHIIOJIHUTE y3eJ AHAJIN3 C HCIOJIB30BAHIEM €T0 IapaMeTPOB IO
YMOJTYaHHUFO.

KaK UB cnyqae Z[I/Ial"paMMLI OI_ICHKa, 31€Ch BUJHO, UYTO MapKOBCKaﬂ MOJECJIb HECKOJIBKO nque B HpaBI/IJ'H)HI)IX
npeacKazaHusix, oJHaKo Moaesib MapkoB-FS oTcraeT oT Hee Bcero Ha HECKOJIBKO MPOUEHTHBIX MYHKTOB. DTO MOXET
03Ha4aTh, YTO MPEANOYTHTEIbHEE ObLIO OBl UCHOJIB30BATh MOJe b MapkoB-FS, Tak Kak JJ11 BbIYUCIICHUS
pe3yJIbTaTOB OHA UCIOJIb3YeT MEHbIIIE BXOAHBIX MOJICH, TO €CTh TPEOYETCsl MEeHbIIIee COOpaHue TaHHBIX U MEHBIIIEe
BpeMsl Ha BBOJI M 00paboOTKYy.

,
Analysis of [default]

\od File | Edit

Analysis | Annotations

=y =

[3 Collapse mi]_._] [% -E:_(pa,nd Nl__]

E|--R_esu|ts for output field default
El-Individual Models
- Comparing TAN with default

Correct 565 80.71%
Wrong 135 19.29%

: Total 700

- Comparing Markov with default
Correct 542  77.43%
Wrong 158 2257%

: Total 700

=8 Comparing Markov-FS with default
Correct 542  77.43%
Wrong 158| 22.57%
Total 700

E-Agreement between TAM Markov Markov-FS
. [Agree 603 86.14%
Disagree a7 13.86%

| | Total 700

EI--Comparing Agreement with default
Correct 505  B3.75%
Wrong 98 16.25%
Total 603

LS S

PucyHok 240. AHanna To4HoCcT1 Mozenm

OO0bsiCHEHNE MATEMATUYECKIX OCHOB METOJIOB MO/JICJIUPOBaHUsI, KCNoJb3yeMbix B IBM SPSS Modeler, cmotpuTte B
nyosmkauuu IBM SPSS Modeler: Pykosoncteo o airopurmam B xatajore \Documentation Ha yCTAHOBOYHOM
JIUCKe.

YunTe, YTO OTH PE3YJIbTAaTbl OCHOBAHLI TOJIBKO Ha o6yqa}omnx JaHHBIX. YTo0BI OLOCHUTBH, HACKOJIBKO XOPOLIO

MOJIeJIb 0000IIaeTcsl Ha IPyrue JaHHBIE PealbHOT0 MUpa, PEKOMEHIYETCs IPIMEHHTH y3e PazOueHune, KOTOPHIT
OyZIeT comepkaTh IIOTHAOOP 3amuceil B IEJISX IMPOBEPKH.
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FmaBa 18. ExtemecAuHoe nepeobyuyeHne moaenu (baitecoscKasn
ceTb)

BatiecoBckue ceTr MO3BOJISIFOT HOCTPOUTH BEPOSITHOCTHYIO MOJIEN b, KOTOpAs, OMUPAsCh U Ha HaOIFogaeMble
3apEeTUCTPUPOBAHHBIE CBAIETEIILCTBA, M HA MPAKTUIECKHIE COOOPaKECHUSIMH 3APABOTO CMBICTIA, TAET OIEHKY
BEPOSITHOCTEH TeX MJIM MHBIX UCXOJIOB, IPUBJIEKAS ATPHOYTHI, KOTOPBIE HA IEPBBIHA B3I HE UMEIOT K 3TOMY
OTHOIICHHUS.

B aToMm npumepe ucnosibdyercst MOToK bayes_churn_retrain.str, ccbliaroiuiics Ha $ailybl NaHHBIX telco_Jan.sav n
telco_Feb.sav. DTu (aiisiel mocTynHLI B kKaTasiore Demos Jiroboro katajiora ycranosku IBM SPSS Modeler, u
JIOCTYI K HIM MOYXHO TOJIyYUTh U3 rpymmsl mporpamm IBM SPSS Modeler B mento Windows ITyck. ®aiin
bayes_churn_retrain.str HaXOOUTCS B KaTaJIOTE Streams.

Hanpumep, mpeanoioxknM, 9To IpoBaiiep TeJIeKOMMYHAKAIMOHHBIX YCIYT 03a00YeH KOJIMYECTBOM KIIMEHTOB,
TepsIeMBIX M3-3a KOHKYPHUPYIOUIX KOMIaHUN (OTTOK KJIMeHTOB). Ecim muta npeacka3anns, Kakue KIUEHTHI C
HanOOJIbIIIEH BEPOSITHOCTHIO OTKAXYTCS OT YCIIyT B OyayIieM, MOKHO HCIOJIb30BATh XPOHOJIOTHYECKUE TAHHBIE
KJINEHTOB, 3THM KJIMEHTAM MOXHO NPEIJIOKUTDH MOOILIPEHNUS MM CAeTIATh APYTUe CIEIPeIOKEHIS, YTOOBI
IIPENsATCTBOBATH UX MEPEXOAy K APYTrUM IOCTABIIUKAM YCIIYT.

CyTL 9TOro nMpuMepa - UCIOJIb30BaHUC CYIIECTBYIOIIUX JaHHBIX 00 OTTOKE KJIMEHTOB 3a MECAI, YTOOBI npeacKka3aTsb,
KaKue KJIMCHTBI C HAanOOJIbIIIeit BEPOSATHOCTBIO OTKAXYTCA OT YCJIYTI B 6yﬂyIH€M, u ,HO621BJ'ICHI/I€ JaHHBIX CJICAYOLICTO
Mecdana, YTOOBI YTOYHUTH U HepeO6y'—II/ITb MOIECJIb.

NocTpoeHne NOTOKa

1. JlobGaBbTe y3e/1 HCTOYHHUKOB (haiisia CTATUCTHUKH, YKa3bIBArOIIMi Ha (aii felco_Jan.sav B manke Demos.

. —% -o 1)
(%) » (22 »

telco_Jan.say Filter Type Jan
:
1
1
1
T
@ g -8 ®
-m> i
= - - .‘:'.
T
1
telco_Jdan.s Filter Type Jan-Feh
i

N

[ [Jan J@n-Feh]

telco_Feb.sav Apind

—ti

-g»

O\
3¢ -m> 2 i

: iy ™2 f"- [ : -

Filter Type Jan Jan-Feb Filter Analysis

PucyHok 241. [oToK npumepa 6aiecoBcKoii cetu
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IMpenpinymmii aHa M3 MOKa3ajl, YTO HECKOJIbKHUX MOJIEH TaHHBIX MAJIO 3HAYMMBI JJIs IPEJCKAa3aHUsI OTTOKA
KJINEHTOB. DTH HOJISI MOXHO OT(HUIILTPOBATH U3 BAIIIEr0 HAOOPA TaHHBIX, YTOOBI TOBBICUTH CKOPOCTH
00pabOTKM MPHU MOCTPOSHUH U CKOPUHTE MOJIEJIEH.

Jo6asbTe y3ea PuibTp K y3i1y McTOUHMK.

3. WckirounTe BCe MOJIsA, KpOMe TOJIeit address, age, churn, custcat, ed, employ, gender, marital, reside, retire n
tenure (ampec, BO3PACT, OTTOK KJINEHTOB, KATETOPHS KJIMEHTA, 00pa3oBaHue, 3aHSITOCTD, MOJI, CEMEHHOE
[IOJIOKEHUE, MECTO KUTEILCTBA, Ha EHCUU U CPOK OOCIIYKUBAHMS).

4. Ienxaute mo OK.

L4 Fitter

Fields: 42 in, 31 filtered, 0 renamed, 11 out

Field Fitter Field
redion M region
tenure —_— tenure
age —_— age
marital —_— matrital
address —_— address
incame > income
ed —_— ed
employ —_— employ
retire —_— retire
gender — gender

@ view current figlds O View unused fisld settings

PucyHok 242. Qunbtpaumna HeHyHbIX nosei

Job6asbte y3emn Tum k y3i1y PuiabTp.
Otkpotiite y3ea Tun u HaxkmuTe KHONKY IIpounTaTs 3Ha4eHHsl, YTOOBI 3aIIOJIHUTH CTOJIOCT SHAUEeHUA.

UToOB!I y3eJI OlICHKU MOT IPUHSATDH PeIlieHre, KaKoe U3 3HAYCHUH - 3TO true, a kakoe - false, 3agaiite mis moJis
churn (OTTOK KJIMEHTOB) ypoBeHb m3Mepenus ®maar u poss Hasnavenne. [lenxuute mo OK.
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B Read Values

Clear Yalugs Clear All Yalues

Field Measurement Yalues Miz=ing Check Role
Y& IEETILE] w rEg [Fiu] U ™ IF]UL 7
G address ‘f Continuous [0,23] Mone A" It
o @5 Mominal 12345 Mane S Input
{:} employ ‘ﬁ Continuous [0.47] Mone \ It
G2 retire & Flag 1000 Mane S Input
{:} gender &j Mamiral 01 Mone \ It
{:} reside 6‘5 Mominal [1:2:3.4.5,5 Mone S Irupoat
{:} custoat &j Mamiral 1234 Mone \ It
{:} churn 8 Flag 140 Mane @ Target |

@ viewy currert fields @ Wiew unuzed field settings

PucyHok 243. Beibop nond HasHa4YeHus

MO0HO NOCTPOUTH HECKOJILKO Pa3HbIX TUIOB OalleCOBCKON CeTH, OJTHAKO AJIs 3TOTr0 IpUMepa Bbl cobupaeTech
MIOCTPOUTH YKPEIUICHHYIO JIEPeBOM HauBHYI0 OaiiecoBckyro moeb (Tree Augmented Naive Bayes, TAN). OTo
co3/1aeT OOJIBIIYIO CETh U 00ECHeYNBAET BKJIFOUCHNE BAMH BCEX BO3MOXKHBIX CBSI3e€H MEX/y IepEMEHHBIMU
JIAHHBIX, TEM CAMBIM CTPOSI YCTONYMBYIO HAYAJIbHYIO MOJIEIIb.

ITpucoenunute y3en baliecoBckas ceTh K y3i1y Tum.

Ha Bkagxe Mojens BeiOepuTe 711 ”MeHN Moiesn omuio [o/ib30BaTesibckoe 1 BBEUTE 3HaYeHHE Jan B
TEKCTOBOM IIOJIE.

10. [Ins ciocoba oOydyeHns mapaMeTpoB BeiOepuTe BaiiecoBckasi KOppeKTHPOBKA /ISl MAJIBIX YHCEJI B STYefiKaXx.

11. Haxwmute kHonky Bomomannts. Crienox Mofenu 106aBiiseTcs B IOTOK U HAa NaJUTPy Moieau B IpaBom
BEPXHEM YTJIy.
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[] Jan
0

| Figlds || Model || Expert | Analyze | Annotations

hadel name: © sutn @ Custom |.Jan

@ Use partitioned data

m Buildd model for each split

rTo select fields manually, choose "Use custom settings" on the Fields tab

Xt

D Continue training existing model
Structure type: @ Tan © Markov Blanket

El Inclhude festure selection preprocessing step

Parameter learning method:

) Maimum likelihood © Eaves adjustment for small cell counts

s s e

PucyHok 244. Co3aaHue ycuneHHoi epeBoM HauBHOM 6aikecoBCKoii Moaenm

12. J1o6aBbTe y3es ICTOYHUKOB (haiijla CTATUCTUKY, yKa3bIBarOIIMi Ha (aiin telco_Feb.sav B nanke Demos.

13. TIpucoenuHHTE 3TOT y3€JI HCTOUYHHUKOB K y3J1y PUIbTD (B AMATIOTOBOM OKHE MPEAYNPEKICHUS BBIOSPUTE OIIIHIO
3aMeHnTh, YTOOBI 3aMEHUTH COSAMHEHUE C MPEABIAYIIM y3JIOM UCTOYHUKOB).

® &-© -6

telco_Jan.sav Filter Type Jan-Feb

telco_Feh.sav
Pucyrok 245. [Jo6asneHne AaHHbIX BTOPOro MecAaua

14. Ha Bxiaake Mojemb y3ia 6ailecoBckoii ceTu BeiObepuTe Aj1s1 uMeHn moesu onnuio [loJib3oBarebekoe 1
BBeIMTE 3HaueHre Jan-Feb B TEKCTOBOM HOJIE.

15. Boi6epute I1poao/kuTh 00y4uenne CylecTBYIOel Mo/1eu.

16. Haxwmute KHOIKY BbINOJHATB. DTOT CJIETIOK MOJIEJIN TIEPE3ANUIIET CYIIECTBYIONINI B TOTOKE; OH TaKXe
J06aBIIseTCs HAa NAJUTPY MOIe B IPaBOM BEPXHEM YTIIy.
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[ Jan-Feb

w0 o

fadel name:

© suto @ Custom  |Jan-Feh

@ Use partitioned data

@ Build model for each split
To =elect fields manually, choose "Use custom settingz" on the Fields tab

Partiticr:

Splits:

X tn

E Continue training existing model

Structure type: @ Tan © Markoy Blanket

D Include festure selection preprocessing step

Parameter learning method:

©) Maximum likelihood @ EBayes adjustment for small cell courts

ooy | gt

PucyHok 246. NoBTopHOe 06y4YeHne Moaem

OueHKa moaenu

Z[J'Iﬂ CpaBHCHUS Moeei HGO6XO,HI/IMO COYCTATh ABa Ha6opa JaHHBIX.

1. [obaBbTe y3es 100aBIIeHUs U IPUCOSTUHUTE K HEMY y3JIbl UCTOUHUKA telco_Jan.sav u telco_Feb.sav.

I'naBa 18. ExxeMecsiunoe nepeobyuenne mozaenu (baitecoBckasi CeTh)
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.ﬁppend

Append 2 datasets

Match fields by ©) Position @) Name |:| Match case

Preview of field matches and structure

N Ctprt Field 1ftelco_Jan savitelco_Jans... |2[telu:o_Feb.sav:telco_Feb..
{} redion {} redion {} region n
{} tenure {} tenure {} tenure '
{) age {} age {} age
{} marital {} marital {} marital
{) address {:} address {} address
'@} income @ income @ income
{) ed {:} ed {} ed
{} employ {} employ {} employ

L —— 1

Include fields from: (@) Main dataset only ©) &1 datasets

D Tag records by including source dataset in field  Input

Pucyrok 247. [lo6aBnerne AByX UCTOYHUKOB AaHHbIX

2. CKOHprﬁTe Y3JIbI (DI/IJ'ILTp u TI/IH, GoJtee PaHHUEC 1O NOTOKY, U IOMECTUTE UX HA XOJICT NIOTOKA.

3. Tlpucoenunute y3es J0OaBJIEHNS K BHOBb CKONMMPOBAHHOMY y3J1y PUIBTP.

o
telco_Jan.sav Filter Type
@
telco_Feb.sav Append
vie s
-E>
ey - S
Filtar Tvpe

PucyHok 248. BctaBka cKonupoBaHHbIX y3/108 B MNOTOK

Crenku JJi ABYX MoJieJieil 6aiileCOBCKOM ceTu pacnoJiokeHbl Ha NajJuTpe Moaeu B IpaBOM BEPXHEM YIJIy.

4. [Baxapl MIEJKHUTE MO CJIENKY MOJIeNU Jan, 4TOOBI IEPEHECTH €T0 B MOTOK, U MPUCOEIUHUTE ITOT CJIEHIOK K
BHOBb CKOMMMPOBAHHOMY y3u1y TwIL.

5. TlpucoenuHuTe cienok Moeim Jan-Feb, KOoTOpBIil yke B MOTOKE, K CIIENKY Mojem Jan.

OTtkpoiiTe cienok Moaenu Jan.
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Anpend [
1
L]
i o
iz
—

-

r _@_’». |
- il

- it dRar . 4

Filter Type Jan Jan-Feh

PucyHok 249. [JobaBneHne cnenkos B MOTOK

Bxiiagxa Mogesb ciienka MoJieii 0aiieCoOBCKOM ceTH pa3fiesieHa Ha IBa cToJiona. B jeBoMm cTosibie
COIEPKUTCS CETeBOI rpad y3JI0B, HOKA3BIBAIOIIMI B3AMMOCBSI3Y OJIS HA3HAUCHUS U €ro HanboJiee BaXKHBIX
MPEANKTOPOB, a TAKXKE B3aANMOCBS3U MEXIY PEANKTOPAMHU.

B npaBoM CTOJ'I6I_I3 rnoxaszana uim Baowcrocts IpeaJUKTOPO6, TO €CTh OINIPEHLIIACTCA OTHOCUTEJIbHAS BAXKHOCTD
KaXxXao0ro nmpe€amKkTopa B OUCHKEC MOJCJIN, NI Vcaosuvie 6EPOATHOCTU, B KOTOPBIC BXOAAT 3HAYCHU A YCIIOBHBIX
BepOHTHOCTCfI JJ151 BCEX 3HAYCHMI Y3JIOB M IJId BCEX KOM6I/IHaIII/H71 3HAYEHUH B POOUTEIILCKUX Yy3JIaX.

uJan

5:3 File b Generate dyiew

| Madel
|

2

| Settings || Summary |

%%L.. TEET

Bayesian Network Predictor Importance

Target: Churn within last month
Type

@ Predictors Morths with service| ) !
@ Target _ :
Level of education— 4
etired Impartance Customer category— '

@04

@03 “fears with current employer—:l
Customer category 8312 Gender—

Co.o

‘Vears at current address—
Retired—|

Mumber of people in household—

5
R
o
£
w

Marital status—
Age in years—]
Years with current employe . . oo 0z 04 06 08 1.0
Gender
f I I I I I I I I
Least Important Most Important
view: |Basic x| View: |Predictar Importarce

PucyHok 250. Moagens 6aiiecoBCKO# ceTy, NoKasbiBaroLLaa BaXKHOCTb MPeANKTOPOB

sy

[ECM - Windows Internet Explorer b

UToOBI BHIBECTH YCIIOBHBIE BEPOSITHOCTH J1JIs JIFOOOTO y3J1a, IEJIKHUTE 10 3TOMY Y3JIy B JIEBOM CTOJIOIE.
ITpaBelii cTOIOC U3MEHUTCS, U B HEM OyIyT MOKa3aHbl HYXKHbIE TOAPOOHOCTH.

VcioBHBIE BEPOATHOCTH MMOKA3BIBAOTCSA JJIA KAXXI0I'0 U3 MHTEPBAJIOB, HA KOTOPHIC ObLIN Pa3aciICHbl 3HAYCHU A
JAaHHBIX, OTHOCUTEJIbHO POAUTECIILCKUX U PABHOYPOBHEBBIX Y3JI0OB JAHHOI'O Y3JIa.

I'maBa 18. ExxemecsuHoe nepeoOyueHre Moiesu (6aiiecoBckast ceTb) 219



Ed Jan

S

| }ﬂﬁ File f) Generate Jgiew

E[F= )

Wigwne:

Bayesian Network

Customer category

Years with current employe I.
Gender

B~ ()

Type
@ Fredictors
@ Target

Importance

@04
@03
Qo2
Qo
000

JNBES L

Conditional Probabilities of
Months with service

Parents Probability
Churn within last month <152 15.2~294 294 ~436

'I 0.48 0.20 0.158

0 0.15 0.20 0.19

4

Wiew: |Conditional Probabilities

PucyHok 251. Mogens 6asiecoBCKO# ceTy, NoKasbiBaroLLas yCri0BHbLIE BEPOATHOCTH

7. UToOBbI U151 ICHOCTH [IEPEUMEHOBATD JAHHbIE BBIBOAA MO/IEIIH, IPUCOSTUHUTE y3es1 PUIBTP K CIIENKY MOIEN
Jan-Feb.

8. B mpasowm crouibue [loze nepeumenyiite $B-churn B Jan, a $B1-churn - B Jan-Feb.

220
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L3 Fitter

Fields: 15 in, 0 filkered, 2 renamed, 15 out

pltex An_n%'o.nsz
) el
Field
employ
retfire
gender
reside
custoat
churn
FE-churn
FEP-churn
|$Ei1 -churn
FEP1-churn

Fitter

ethploy
retire
gencer
reside
custoat
churn

Jan
FBEP-churn
Jan-Feb
FEP1-churn

Figld

@ viewr current figlds Wiewr unused field settings

PucyHok 252. lNepenmeHoBaHne rnoneun Mozenm

,ZIJ'ISI IIPOBEPKU, HACKOJIBKO XOPOIIO KaXXaasd MOJCJIb NPEACKa3bIBACT OTTOK KJIMCHTOB, HCHOHLSyﬁTC y3¢€i1

AHaym3; TOYHOCTH OyAeT Noka3aHa B TEPMUHAX IPOLEHTHOH! JT0JIM MPaBUJIbHBIX U HEMPAaBUJIbHBIX

npeacKa3aHui.

9. Tlpucoenunute y3ea AHaIM3 K y371y PUILTP.

10. OrtkpoiiTe y3ea1 AHAIN3 U HAXKMUTE KHONKY BbINOJHATS.

BI/IZ[HO, 410y obenx Mo,ueneﬁ dHaJIOTUYHasd CTCIEHb TOYHOCTHU IIPU NPEACKA3aHUU OTTOKA KJIMEHTOB.

I'naBa 18. ExxeMecsiunoe nepeobyuenne mozaenu (baitecoBckasi CeTh)
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E Analysis of [churn]

\d File | Edt

P N\
Analysis iL!‘”‘U”m'@ﬂEJ

& colapse &l | | B Expand gg,n]

E-Rezults for autput field churn
Bl Indliviciual Madels
E--Comparing Jan with churn
i | [correct T TR
“-| Wrong 220 22.0%
Total 1,000
E--Comparing Jan-Feh with churn
i [Correct 765 76.5%
.| \WWrong 235 235%
Total 1,000
E-Agreemert between Jan Jan-Feh
i [Agree G2 BE2%
Disagree 118 11.8%
: | Total 1,000
E--Comparing Agreement with churn
¢ [Correct 710]  @05%
.| Wrong 172 195%
Total 882

PucyHok 253. AHann3 TO4HOCTH MoAenu

BwmecTo y37ma AHaJI3 MOXHO MCIOJIB30BATh HATPAMMY OIIEHKH, YTOOBI CPABHUBATH MIPEICKA3aAHHYIO
TOYHOCTH MOJIEJIEH TP MOMOIIU OCTPOEHUS AUATPAMMBI BBIUTPHIIIIA.

11. IlpucoenuauTe AMATpaMMy OIEHKH K y3)1y OUiIbTp
¥ BBITIOJIHATE Y3€JI 3TO! AUarpaMMBI € ero napaMeTpaMu 0 YMOTYaAHUFO.
Kax u Ha y371¢ AHA)IM3, 9Ta IMarpaMma MoKa3bIBAET, YTO MOJEJIM BCEX TUIIOB MPUBOIST MPUMEPHO K OJTMHAKOBOMY

pe3yabTaTy; OJIHAKO MOBTOPHO OO0YUYEHHAS] MO/IEJIb, HCIOJIB3YIOIIAsl JAHHBIE IBYX MECALEB, HEMHOTO JIydIlle, TaK
Kak JJIs ee Ipe/ICKa3aHuii BhIIIE YPOBEHb IOBEPUTEILHON BEPOSTHOCTH.
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Evaluation of [Jan Jan-Feb] : Gains

Warle [SEdt ) cererste  &F view

& |6 E & L
100-fFESare e e e e PR -
H 1 | d ] H Jan
80~ L o [ e e T R v | —Jan-Feb
g s e o s —
L) 1 1 1 1 1 1
o : i ! : : :
Foapgs P na pResEsE e i
S e b oo e
(| e, T R LN — i
1 f f f f f
o 20 40 G0 80 100
Percentile
churn =1

PucyHok 254. OueHka ToYHOCTH MoAenu

OO0BsicCHEHIE MATEeMaTHIECKIX OCHOB METOIOB MOACIIMPOBaHuUsI, Ucoib3yeMbIx B IBM SPSS Modeler, cmoTpute B
nyommkamm IBM SPSS Modeler: Pykosoncteo mo airopurmam B kKatayore \Documentation Ha yCTAaHOBOYHOM
JTACKE.

y‘ITI/ITe, YTO OTU PE3YJIbTAThl OCHOBAHBI TOJIBKO Ha o6yqa}oumx JAHHBIX. YT100BI OIICHUTB, HACKOJIBKO XOPOIIO

MOJIeJIb 0000IIaeTCsl Ha APYyrue JaHHbIE peaIbHOrO MUPa, PEKOMEH/IYETCs IPUMEHUTD y3eJ1 PazbueHue, KOTOPbIi
OymeT coaepKaTh MOJHAGOD 3amuceil B LEJISX IPOBEPKH.

I'naBa 18. ExxeMecsiunoe nepeobyuenne mozaenu (baitecoBckasi CeTh) 223
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fnaBa 19. PeknamHaAa KamMmnaHuMA AnA PO3HUYHOMW NpoAaru
(HenpoceTb/C&RT)

B aTOoM mpumepe paccMaTpHBarOTCs TaHHBIC, ONICHIBAIOIINE JIMTHEHKHA TOBAPOB B POZHUYHON TOPTOBJIC U BIMSHUE
peKJIaMHO¥ KaMITaHUM Ha Iponaxu. (JTo QUKTHUBHBIE TaHHBIE.) Bala mess B 9TOM puMepe - Ipeacka3aTh BITMSHIE
OyIayImx peKJIaMHBIX KaMIIaHUH Ha TPOJAXH. AHAJIOTUIHO MPHMEPY C MOHUTOPHUHTOM YCIIOBHIA, 3TOT MPOIIECC
WCCJIEIOBAHUSI TAHHBIX COCTOUT 3 (ha3 UCCIIEJOBAHNUS, TOATOTOBKY JAHHBIX, OOYYCHUS U TPOBEPKH.

B aToM npumepe UCHOJIB3YIOTCSI IOTOKK C UIMEHAMHU goodsplot.str u goodslearn.str, cBsi3aHHbIe ¢ (aiilaMu TaHHBIX
GOODS1nn GOODS2n. D11 daitnbl HaxoasTcs B katajiore Demos mo6oii ycranoku IBM SPSS Modeler. loctyn
K HIM MOXHO HOJIyYuTh U3 rpymimsl nporpamm IBM SPSS Modeler B mertro [Tyck Windows. [ToTox goodsplot.str
HAXOUTCS B MATKE streams, a paits goodslearn.str - B xaTajore streams.

M3y‘-IEHVIe AAaHHbIX

Kaxmas 3anmmch conepxurT:

* Kaacc. Tun npoaykra.

* Croumocty. llena 3a equnuUILy.

* Pexaamnas kammanus. [loxasaTesb 3aTpaT Ha KOHKPETHYIO PEKJIAMHYIO KaMITAHHUIO.
* Jo. [loxon 1o pexjaMHOM KaMIIaHWUH.

* [locae. [loxon nocie pekJIaMHOM KaMIIaHUH.
[Totox goodsplot.str conepuT NPOCTO NOTOK JIJIsl BBIBOAA JAHHBIX B Tabuny. J{Ba nosist noxonos (Ho u Iocae)

BBIPAXKCHBI B a0COJIFOTHBIX BCJIMYMHAX; OJHAKO 0oJiee MOJIe3HBIM KaXeTCs rpa(bm( yBCJIMYCHU A JOXOJ0B IIOCJIC
peKHaMHOﬁ KaMIIaHUHn (HpC,Z[HOJ'IO)KI/ITCJ'IbHO, B €€ pe3yHLTaT€).
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Promotions
lgd Fle | Edt ) Generate
Annotations
[ - - -
Class |Cost |Pr0mc|ti0n |Bef0re |Aﬂer |

1 Confection 23.990 1467 114957 122762 -
2 Crink 7H.2A0 1745 123378 157087

= Luexury §1.990 1426 133246 141172

4 Confection 74180 1095 251350 244486

5 Confection 90.090 1965 233645 261940

g Meat G8.550 1486 148555 1562352

T et 100.1... 1248 123760 128441

i Lucaury 2.0 1364 281072 265154

g Luecury G7.320 1383 287043 310857

10 Cirink 26.580 1835 240503 272053

11 Drink 65230 1194 212406 227H36

12 Meat 7e.E20 1595 174022 151459

13 Confection |41.330 1161 270631 2583189

14 Meat 35820 113 231281 23aTI2

15 et 44 050 1482 178138 185934

16 Cirink G4 520 1623 247553 27a03

17 Confection (51520 1863 148587 163505

18 Confection 90,030 1482 213102 225606

14 Lucaury S7.300 1542 246555 270052

20 Cirink 11.020 1370 164954 176502 =]

PucyHok 255. BrinaHne peknaMHoi KaMnaHuy Ha npoAakym ToBapoB

gOOdSplOt.Sll” COACPKUT TAKIKE y3€JI JJIsd U3BJICUCHU S 3TOI'0 3HAUYCHM S, BLIPAKCHHOI' O KaK IMTPOUCHTHAA JOJIS 1O0X0da
a0 peKJ’IaMHOf/'I KaMIIaHUH B I1IOJIC HO&leEHu@, " BBIBOOUT T3.6.]'II/IIIy, MMOKa3bIBAKOIIYFO 3TO IIOJIC.

| Promotions E]@
lgd Fle | Edt £ Generate a
Annotations
Clazs |C051 |F‘romution |Before |.&.ﬂer |Increase |
1 Confection 23990 1467 114857 122762 B7E8 s
2 Drink 79.290 1745 1233758 137097 11.118
3 Luceury &1.990 1426 135246 141172 4382
4 Confection 741380 1095 2313589 244436 2647
3 Confection 90090 1963 230648 261940 11157
5 Mleat B9.830 1486 148855 186232 4835
T fleat 100.1... 1248 123760 128441 3.782
g Luceury 2010 1364 281072 268134 6796
g Lucursy G7.320 1383 287043 310837 §.296
10 Crink 26580 1833 240803 272863 13.313
11 Crink BS.230 1194 212406 227836 7 264
12 fleat 79820 1396 174022 1814589 4.291
13 Confection 41 380 1161 270651 283189 4640
14 fleat 36820 1151 231281 235722 1820
15 Mleat 44050 1482 178135 1683934 4376
16 Crink g4 620 1623 247855 278031 12461
17 Confection 31820 1969 148397 165395 11.441
18 Confection 90030 1462 215102 2286086 6320
19 Lucursy 57300 1842 2468585 2700582 9.396
20 Crink 11.020 1370 1649584 178502 7163

PucyHok 256. lNoBbiLeHne A0X0A0B 10C/€e PEKNaMHON KaMnaHnm
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KpOMC OTOT'O, OTOT IMOTOK BBIBOJUT I'MCTOIPAMMY NOBBIMICHUA U €0 JUarpaMmy pacCeaHus B 3aBUCUMOCTH OT
3aTpaT Ha KaMIIaHUIO C HAJIOKEHUEM KAaTCTOPUHN YUYACTBYIOIIET O TOBAapa.

10
Increase

PucyHok 257. 'ncTorpaMmma nosbiLeHna A0X0A08B

I[I/Ial"paMMa paccesaHus NOKa3bIBACT, YTO AJId KaXJO0TO KjIacCa TOBAPOB Ha6J'I}O,Z[aCTCFI MOYTH JIMHEUHAS
3aBUCUMOCTDL pOCTAa JOXOHAOB OT 3aTPaT HA PCKIIAMHYIO KaMIIAHULO. HOSTOMy BECbMa BE€POATHO, UYTO AEPEBO

pSHICHI/If/'I nJm HCprOHHaH CeTh MOTJIA OBl BeCbMa TOYHO NpeaACKa3aThb NOBBIMICHUE JOXOO0B IO APYIUM AOCTYIIHBIM
IIOJISAM.

207

iy
o
|

Increase
[
o
|

__________ S
m

‘e : :

® %, 0 oPob.

ge & b'-'""ig.i"ﬁio.'"

PucyHok 258. lNoBbiLLeHne J0X0A0B B 3aBUCUMOCTU OT 3aTpaTt Ha PeKIaMHy0 KaMnaHWuto

1 I
1,600 1,800 2,000
Promotion

Class

@ Confection
@ Drink

@ Luury

O Meat

O6yueHue u NnpoBepKa AaHHbIX

ITotok goodslearn.str oOy4aeT HEHPOHHYIO CETh U IEPEBO PEIICHUIT [IJTs1 BBIMOJIHEHUS MPeICKa3aHuii pocTa

J0X0O0B.

I'maBa 19. PexnamBast kaMIanus Uil pO3HUYHOI nponaxu (HeiipoceTs/C&RT)
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Increase

fid R /o>

2E —_— > — | E
; +—> —A>

GOODSIn Increase Define Types

Increase

Pucyrok 259. lNotok moaenupoBaHua goodslearn.str

ITocJie BBIMOJIHEHUS Y3JI0B MOJIEJIe 1 TeHEpUPOBAHUS (PAKTUUYECKUX MOJIEICH MOXHO IPOBEPUTH PE3yJIbTaThI
mpormecca o0yueHus. 11 3TOro JepeBo pellieHuid U HelipoCceTh COSTUHSACTCS MOAPSIT C y3JI0M THIT ¥ C HOBBIM y3JIOM
AHaym3, BXOJHO (aiin nanHbix n3MeHsetcss Ha GO0DS2n u BemosHsieTcst y3es1 AHamm3. [10 BBIXOTHBIM JaHHBIM
3TOrO y3J1a, B YACTHOCTH 110 JITHEHHOU KOPPEJISIIINI MEXTY MPeACKa3aHHbIM POCTOM U JACUCTBUTEIbHBIMU JaHHBIMU,
BBl OOHAPYXUTE, YTO OOyUEHHBIC CUCTEMBI BECbMa YCIIEIIHO IIPEICKA3bIBAIOT MMOBBIIICHHE TOXO0IA.

JanbHeiiee uccie1oBaHue MOXHO C(hOKYCHPOBATH HA TEX HAOIFONCHUSAX, 1JI1 KOTOPBIX 00yYEeHHbBIE CUCTEMBbI
JIEJTAFOT OTHOCHTEJILHO OOJIbIINE OMINOKY; 3TH CJIy4and MOKHO HJICHTU(HUIUPOBATH, OTKJIAIbIBAs HA TpaduKe
IpeACKa3aHHbIA POCT B 3aBUCUMOCTH OT (pakTHuueckoro. BeIOpocs! Ha 3TOM I'paduke MOKHO BBIOPATh, HCIOJIB3YIO
MHTEPaKTUBHBIE CpesicTBa paboThl ¢ rpadukoii B SPSS Modeler, 1 1o ux cBolicTBAaM MOXHO HACTPOHUTH ONUCAHUS
JIAHHBIX UJIH ITpolecc oOy4YeHus AJIs MOBBIILIEHUS TOYHOCTH.
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fnasa 20. MOHUTOPUHT ycnoBun (HeMpoHHaA ceTb/C5.0)

DTOT npuUMep OTHOCUTCS K KOMIIBIOTEPHOI HH(GOPMAINK O COCTOSIHUM MOHUTOPUHTA YCJIOBHI U K TpobiemMe
pacrno3HaBaHUs U NpeJCKa3aHus AaBapUIHBIX COCTOSIHU. [laHHbIE CO3/IaHbI B pe3yJibTaTe (PUKTUBHOTO
MO/JIEJIMPOBAHUS U COCTOAT U3 HECKOJIBKUX MOCIIEI0BATEIbHBIX BPEMEHHBIX PsA0B u3Mepenuil. Kaxaas 3anuce - 31o
OTYET O CHUMKE JJIs1 KOMIIbIOTEPA CO CIIEAYIOIIUMU JJIEMEHTAMU:

* Bpemas. Llenoe uucio.

* Mowmnocrtes. Llenoe uuciio.

* Temmeparypa. Lenoe unco.

* Jlasaenue. O Aj1s1 HOPMAJILHOTO AaBJICHUS, | IS TEKYILETO MPEAYIPEKICHUS O TaBICHUM.

* Pabouee spems. Bpems c MOMEHTA NOCIICTHETO TEXOOCTY)KUBAHUSL.

* Cocroanue. 1t HopmaibHOro coctosinue 0, mpu omubke usMensercs Ha ko omubdku (101, 202 umm 303).

* Beixoznvie gannvie. Kom ommoOKy, MPOSIBIISIONIEHCS B ’TOM BPEMEHHOM DSy, uiti 0, ecym ommboK HeT. (OTH
KOJIbI TOCTYIHBI TOJIBKO IIPU MCHOJIb30BAHUHM BO3MOXHOCTEH OIEHKHU NMPOIIEAIINAX COOBITHIA.)

B 3TOM mpumMepe UCHOJIB3YIOTCS MOTOKU ¢ UMeHaMu condplot.str u condlearn.str, cBsi3aHHBIE C (aliylaMu JTaHHBIX
CONDIn v COND2n. 9tu daitnel HaxomsTcs B katajiore Demos jro6oii ycranoBku IBM SPSS Modeler. loctym k
HUM MOHO NOJIyYUTh U3 Tpymmsl mporpamm IBM SPSS Modeler B merto [Tyck Windows. ®aiiiter condplot.str n
condlearn.str HAXOJIATCS B KATAJIOTE Streams.

71 XaXxa0ro BpeMEeHHOTO psi/ia CYIIeCTBYET Psifl 3alHCceif 3a Iepro ] HOPMaJIbHOTO (DyHKIMOHUPOBAHUS, TOCIIE
KOTOPOTO CJIeAyeT Nepro I, IPUBOASIINAN K OIINOKe, KaK MOKa3aHO B CIEAYIOIIEH Tabmie:

Padouee
Bpems MommnocTs TemmepaTtypa JlaByenue BpeMst Craryc Pe3yabTar

0 1059 259 0 404 0 0

1 1059 259 0 404 0 0
51 1059 259 0 404 0 0
52 1059 259 0 404 0 0
53 1007 259 0 404 0 303
54 998 259 0 404 0 303
89 839 259 0 404 0 303
90 834 259 0 404 303 303

0 965 251 0 209 0 0

1 965 251 0 209 0 0
51 965 251 0 209 0 0
52 965 251 0 209 0 0
53 938 251 0 209 0 101
54 936 251 0 209 0 101
208 644 251 0 209 0 101
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Pa6oyee
Bpems MomHocTh TemmnepaTtypa JlaBienue BpeMs Craryc PesyabTar

209 640 251 0 209 101 101

Crenyromuit mporecce - o0t 1151 OOJIBIIMHCTBA MPOEKTOB MCCIIEIOBAHMS JaHHBIX:

M HpOBCpLTS JaHHBIC, YTOOBI OnpeaC/INThb, KAKHEC anI/I6yTBI MOTyT OBITH PEIACBAHTHBIMU IJId NPEACKA3aHUs NI
pacCno3HaBaHus NPCACTABIIAOIIUX HHTEPEC COCTOSIHUH.

* CoxpaHuTe 3TU aTPUOYTHI (€CIIM OHU yKe CYIIECTBYIOT) MJIM BBIYUCIIUTE U TOOABUTH UX K JAHHBIM, €CITU 3TO
HEOOXOINMO.

* Hcnosb3yiiTe MOJIyYeHHbIE JaHHbBIE [JI OOyYeHUS IPABIJI M HEHPOHHBIX CEeTeH.

M HpOBepLTG O6y'~I€HHI>IC CUCTEMBI, UCIIOJIb3Y s HE3ABUCHUMBIC ITPOBCPOIHBIC JaHHBIC.

N3yueHune aaHHbIX

Daiin condplot.str HIUTIOCTPUPYET NMEPBYIO YaCTh 3TOrO Mpoiecca. OH CONEPKUT HOTOK, [0 KOTOPOMY CTPOUTCS
HECKOJIbKO AuarpaMm. Eciim Bo BpeMeHHBIX ps/lax TEMIEPATYPhl UM MOITHOCTH €CTh BUIUMbIE TATTEPHBI, MOXHO
Pa3JIMIUTh YCIOBUS YTPOXKAIOIIUX OLINOOK UJIH, BO3MOXHO, MPEJCKA3bIBATh NX BOZHUKHOBEHME. U Mi1s
TEeMIIEPATYPhI, U JJI1 MOIIIHOCTHU MOTOK HIDKE U300paXKaeT 3HAUEHUSI BPEMEHHBIX PSJIOB C TPeMs Pa3HbIMU KOJIaMU
OIMOOK HA OTIIEIBHBIX TPpadUKaxX, YTO TAET B CYMMe IIeCTh TpauKoB. Y3IIbI BHIOOPA pa3eIIIIOT JaHHEIC,
CBSI3aHHBIC C TPEMs PA3JIMYHBIMU KOJIAMU OIIHOOK.

e Y
§i
imew. Te (]
Time v. Power
Select 101
-//’T;\r Temperature
I
CORDTR Select 202
Time v. Power
Select 303 & Time v. Temperature

Time v. Power
Pucyrok 260. lNotok Condplot

Ha stom PUCYHKE IIOKAa3aHbI pE3YJIbTAThI JAHHOI'O IIOTOKA.
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PucyHok 261. VIsmeHeHne Temneparypbl 1 AaBieHnsa co BpeMeHeM

Ha sTux rpadukax sicHo nmoxa3ansl HaTTepHbI, oTiMuaromue ommoky 202 ot ommbok 101 u 303. Ommbka 202
CBSI3aHBI C POCTOM TEMIIEPATYPHI X QIIyKTyalusIMH MOIIHOCTH, & APYyTrue OMIMOKY - HeT. OHAKO pa3zesicHue
nattepHoB A1 ommbok 101 u 303 meHee oueBuiHO. OOeUM OMMOKaM COMyTCTBYET CTAOMJIbHAS TeMIlepaTypa 1
maJIeHAe MOIIIHOCTH, HO IJ1s omnOok 303 mageHne MOITHOCTH KaXeTcs 6oJiee pe3KuM.

Ha ocHoBaHMU 3THX rpa(uKOB BBISIBIIIETCS, YTO HAJIMINAEC U3MEHEHUH U1 TEMIIEPATYPbI 1 MOIIHOCTH U CKOPOCTh
9TUX U3MEHEHNUH, a TaK)Ke HAJIMYME U CTEHEeHDb (DIIYKTyaIlii MOTYT OBITH PeJIeBAHTHBIMH IOKA3ATEIIIMH JIJIS
npeacKa3aHus U pacno3HaBaHus cooes. [1o3ToMy 3T aTpubyThI HY’)KHO TOOABUTH K JAHHBIM, IPEXIE YeM

MIPUMEHATH CUCTEMBI O6y‘{eHI/lﬂ.

NMoaroToBKa AaHHbIX

Ha ocnoBanun PE3YyJAbTATOB UCCIICAOBAHUSA JaHHBIX IIOTOK condlearn.str IOJIy4acT HAJACKHBIC JaHHBIC U O6y‘{a€TCH

HpCHCKa3HBaTL(HHH6KH.
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Pucyrok 262. lNotok Condlearn

DTOT MOTOK UCHOJIb3YET HECKOJIBKO Y3JIOB U3BJICUCHUSI, YTOOBI IIOJITOTOBUTH TAHHBIC ISl MOJICJIMPOBAHUSL.
* V3ea ¢aiina nepemennsix. Untaer daiin nanasix CONDIn.

M HO.]Iy‘ll’lTb NpeaynpekacHus 0 JaBJICHHH. HOZ[C‘H/ITLIBEIGT YUCJIO OTACJIbHBIX npenynpemueﬁmﬁ O JaBJICHUU.
C6paCbIBaeT IIOKa3aHusA, KOrJa BpEMA BO3BPAIIACTCA K 3HAUYCHUIO 0.

* IToayunts TemplInc. Beruuciser Tekyuiyto CkOpocTb U3MEHEHHS TEMIIEPATypbl, HcnoJib3yst @DIFF1.
* TToayunts PowerInc. Berauciiser TeKyIyro CKOpoCcTbh M3MEHEHHS MOIITHOCTH, McnoJb3yst @DIFF1.

M HO.]Iy‘ll’lTb PowerFlux. (Dnar, €ro 3HAYCHHUE true, eCjid MOIHOCTh U3MEHSETCA B PAa3HbIX HAIIPABJICHUAX B 3TOU U B
Hpez[bmymeﬁ 3alliCu, TO €CThb AJIA MUKa WUJIK ITPOBaJIa MOIIHOCTH.

* Tloayunts PowerState. CocTosiHue c HauaJbHBIM 3HaUYeHHeM CTabu.ibHoe; OHO TIEPEKIIFOUAETCs Ha
DaykTyupyrowee, Korja oOHapyKeHbI 1Ba IOCJIEAOBATENbHBIX 3KCTpeMyMa MolHocTu. [lepekitouaercs
obpatno Ha CTabu.bHoe TOJIBKO B CIIydae OTCYTCTBHS 9KCTPEMYMOB MOIIIHOCTHY B T€UEHHUE IISITH MHTEPBAJIOB
BPEMEHH WJIM KOTAa cOpachIBaeTCst 3HaYeHHEe Bpem .

* PowerChange. Cpennee 3HaueHune Powerlnc 3a NTh NOCJIEIHIX UHTEPBAJIOB BPEMEHHU.
* TempChange. Cpennee 3HaueHue Templnc 3a NITh NOCIIEAHUX WHTEPBAJIOB BpEMEHHU.

*  OtOpocuth HavYaJIbHbIE 3Ha4YeHus: (BbIOpaTh). OTOpachIBaeT MEPBYIO 3AMUCh KAXOT0 BpPEMEHHOTO Psifia, YTOOBI
HCKJIFOUHTH OOJIBIIINE JIOKHBIE CKauKy /Jagienus n Temmepatypsl HA TpaHATAX.

* Ortopocutb nosst. O6pe3aet 3amucu A0 noJeit Pabouee gpems, Cocrosanue, Boixonuvie qannsie, Ipegynpexncaenus
o0 gagaenuu, PowerState, PowerChange u TempChange.

* Tun. OnpenensieT poJib noJisg Buixoanvie gannvle kax Ha3navenue (moJje, KOTopoe OyJeT MpeacKa3bIiBAThC).
Kpowme atoro, onpenessieT ypoBeHb U3MEPEHUs 0Jis1 Boixognuvie gannvie kak HomunaabHoe, 1oJist
Ipenynpexncaenus o gasaenuu - xak KonmvyectBennoe, a nojst PowerState - xax ®aar.

ObyueHue

3anyck nmotoka B condlearn.str o0y4aeT HEMPOHHYIO CeTh ¥ TOTOBHT npaBuiio C5.0. OOyueHHne ceTH MOXKET
MOTPe0OBATH HEKOTOPOTO BPEMEHH, HO €r0 MOXHO IIPEepBaTh U PaHbIIE, YTOOBI COXPAHUTH CETh, KOTOpas AacT
JIOCTOBEPHBIE Pe3yIbTaTHI. [1ocite 3aBepIeHns o0y4yeHns BKJIagka Moenn B IpaBOM BepXHEM YIJIy OKHA
MEHEKepOB OyAeT MUTATh, OIIOBEIIAsl O CO3JAHUM IBYX HOBBIX CJICTIKOB: OJWH JJISI IPEACTABJICHAS HEHPOHHOM CeTH
W OJIVH JIJIs IPaBUJIa.
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PucyHok 263. YnpaBneHue MoOAENAMM 1Py MOMOLUM C/IENKOB MOAENE

Crenxu Mojieu 100aBIISIOTCS TAKXKE B CYLECTBYIOLIUIT MOTOK, O3BOJISAS HPOBEPSATH CUCTEMY UJIH SKCIOPTUPOBATH

PE3YJIAbTATHI MOJACIIN. B aTom IpUMEpPE Mbl IPOBEPUM PE3YJIbTATHI MOACJIA.

NMpoBepka

Crennku MO AC I ,Z[O6aBJ'I$[}OTC$I B IIOTOK, IpUIEM 00a U3 HUX COCOUHSAROTCA C Y3JIOM Tum.

1. TlepecTaBbTe CiENKH, KaKk TOKa3aHO, YTOOBI y3es THUI COeqUHSIICS CO CJIENKOM HEIpOHHOM ceTH, KOTOPBIil B

CBOIO ouepe/ib coenuHsics Obl co cienkoM C5.0.

2. Ilpucoenunute y3ea Anamus k cienky C5.0.

W3MeHunTEe UCXOIHBIN y3eJI ucTouHuKa Ut uyTeHus gaiina COND2n (BMecto COND1n), Tak xak COND2n

COACPKXUT HCBUAUMBIC TPOBCPOYHBIC NJAHHBIC.

F. Y » % 4 3

L= ] L — — V— = |
CORDTR Pressure Warnings Templne Powerline P oweerFIux PDW]State
J % F & "\ N ¥ h r = b F. 5 F i
éd .» . @& ) > & . &
= J L Tt ' iy \ / e \ J \ )
LA - \ 4 - \ - >/ -_— Vi - R = - R b
tvpe her to_string Digcard fields Discard Initial TempChange PowerChange

@ @ -o—p—B

Outcame Outcame Outcorme Outcarne Analysis
PucyHok 264. lNpoBepka o6y4eHHo cetn
4. Ortxkpoiite y3es1 AHaIM3 ¥ HAXMUTE KHOIKY BBIMOTHATE.

B pe3yibpTate mOSIBSATCS. PUCYHKH, OTOOPaKAFOIIIE TOYHOCTh OOYUCHHON HEHPOCETH U MPABHJIA.

I'naBa 20. MoHuTOPUHT yCiIoBHii (HelipoHHast ceTh/C5.0)
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MnaBa 21. Knaccudpukauma KnueHToB B chpepe
TeneKoMmyHuKkaumn (AUCKPUMUHAHTHbIN aHanu3)

Z[I/ICKpI/IMI/IHaHTHHﬁ AHAJIM3 - 3TO CTATUCTUYECKUNA METOM, JJIs KJ'IaCCI/I(i)I/IKaL[I/II/I 3anuceil Ha OCHOBAHMH 3HAYCHUM
BXOJIHBIX MOJIEH. OHa aHaJOTMYHA JIMHEWHOM perpeccun, HO JIOTUCTHYCCKA PCTPEeCCr UCIOJIb3YET KaTCrOprUaJIbHbIC
II0JIA Ha3HAUYCHUS BMECTO YHUCJIOBBIX.

Hanpumep, mpeanosioxkuM, 4To IpoBaiep CBA3M CETMEHTUPOBAJ 0a3y CBOMX KJIMEHTOB MO IIa0JI0HAM
UCIIOJIb30BAHUS CEPBUCOB, KATErOpu3ys KJIMEHTOB B ueThIpe rpynnsl. Ecim gemorpaduyeckue 1aHHbIE MOXHO
HCINOJIb30BATh AJIS IPOTHO3a COCTaBa I'PYIIBI, TO MOXHO HACTPOUTH MPEJIOKEHUS IO OTAEILHBIM BO3MOXHBIM
3aKa3YuKaM.

DTOT mpUMeEp UCTIOIIB3YET NOTOK telco_custcat_discriminant.str, B XOTOPOM HCIOJIb3yeTcs (Hallil TaHHBIX telco.sav.
OTH pallyibl HaXOAATCS B kaTajore Demos mo6oit yctanoBku IBM SPSS Modeler. JTocTynm k HUM MOXHO MOJIyYHTh
u3 Tpymmsl nporpamm IBM SPSS Modeler B mento [Tyck Windows. ®aiin telco_custcat_discriminant.str HAXOIATCS B
KaTaJjore streams.

DT1OT npuMep GOKyCHUPYeTCs HA UCIOJIB30BAHUU 1eMOTpapUIECKUX JAHHBIX [T IPE/ICKA3aHUsI TATTEPHOB
KCIOJIb30BaHUs. Y IOJIS HA3HAYCHUS] KATErOpusA KAUCHTA €CTh Y€ThIPE BO3ZMOXHBIX 3HAYECHUS, COOTBETCTBYIOILUX
4eTBIPEM I'PYIIAM KIMEHTOB:

3navenne Mertka

1 BaszoBoe o6cyxuBanue

2 MuTtepHeT-00CTyXKNBaHNE

3 JlonoHUTEIbHOE 00CITy)KUBAHKE
4 ITosiHOE OOCITyXUBAHNIE

Co3naHue NoToKa

1. CHauaJia 3a/1aiiTe B CBOWCTBAaX MOTOKA BBIBOJI METOK IIEpEMEHHBIX M 3HAYCHU. BpiOepuTe B MEHIO:
daii1 > CBolicTBa NOTOKA... > Onnun > O0mue

2. Vb6enutecsk, uTo BeIOpaHO IToka3aTh MeTKH NoJieil H 3Ha4eHuil B BbIBoJAe 1 HaxxMuTe kHonky OK.
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O telco_custcat_discriminant

Select & etting:

E-General N These are general settings that apply to the current stream. Click Save As Default to use these settings as the default
L | for all your streams.

DatesTime

Murmber formats Decimal symbol;
Optimization Grouging symbal Maone X
Logging and Status Encoding: System default ™

Layout

Ruleset Evaluation:
Maimum number of roves to shov in Data Preview:

[ Mazimum members for nominal fislds

E Limit =&t size for Kohonen and K-Means modeling
= Refresh source nodes on execution

E Dizplay field and value labels in output

PucyHok 265. CsovictBa noTtoka

3. oOaBbTe y3eJ UCTOUYHUKOB (hailia CTaTUCTUKH, YKa3bIBarOIMii Ha (aiin telco.sav B nanke Demos.

s W s,

I4 -@-P“\ £ —p\‘\
> >
e e \:-\—‘—b;‘x B '\._\ 7
—

-

telco.say Type Demographic . custcat
’

* /" -
custeatx $D-custcat

custcat \ G
e

M

13 Fields

PucyHok 266. lNpumep noToKa And Knaccupukaumm KIMeHToB rpu rnoMoLUn AMCKPUMUHAHTHOrO aHanm3a

a. Jlo6aswte y3en Tum u menkauTe o [IpoynTaTh 3Ha4YeHns1, YTOOBI YOSTUTHCS, YTO BCE THITHI H3MEPEHUIA
3aJaHbI IpaBIIbHO. Hampumep, O0IBIIIMHCTBO moJiei co 3HadeHussME 0 1 1 MOXHO cunTaTh (hjlaraMu.
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Type

@n

-

R
Tyes ot Arastions.

.: Read ‘alues Clear Yalues Clear Al Yalues
Field [ Measuremesnt Yalues Miz=ing Check [ Role
{:} gender &) Momiral 01 Mone \ Irupoat |
{:} reside ﬁ Continuous [1,8] Mone N Irupoat
{:}tollfree 8 Flag 10 Mane h" InpLt
{:}equip 8 Flag 140 Mone “ Irupost
{:} callcard 8 Flag 10
Diefault:
{:} wirgless 8 Flag e B} e
{{}} longgman ﬁ ContinLo Select Al Continuous
{,-% tollmon ‘% (Eorrﬂnuo Select Mone Cateqarical z
@ view currert fields  © vi Select Fields . Flag %
|.|'I'_'] Copy Chrl+C Mominal
% Paste Special... Ciri+y Ordinzl @

PucyHok 267. BapaHne ypoBHA U3MeEPeHNA A1 HECKONIbKUX Mose

CoBeT: UTOOBI N3BMEHUTH CBOMCTBA HECKOJILKUX MOJIEH CO CXOAHBIMU 3HaYeHUsIMU (Hanpumep, 0/1),
IIEJIKHUTE [0 3ar0JIOBKY CTOJIONA 3HaueHu s, U KOTAA I0J1 Oy1yT OTCOPTUPOBAHBI 110 3HAYCHUIO,
yIepXXuBaiTe Ha)KaToi kiaBuiry Shift 1 BbIeMTE MBIIBIO MITH KJIABUIIAMHM CO CTPEJIKAMHM BCE MOJI,
KOTOpBbIE HY’)KHO M3MEHHUTD. 3aTEM MOJHO IIEJIKHYTh NPaBOil KHONKOI MBIIIN 110 BHIOPAHHOMY, YTOOBI
M3MEHHUTh YPOBEHb N3MEPEHMS YN IPYTHe aTPUOYTH BBIOPAHHBIX IOJICH.

3amMeTHM, YTO MoJIe gender (10J1) MpaBUJIbHEE PACCMATPUBATH HE KaK (Jiar, a Kak IoJie ¢ HabopoM M3 ABYX
3HaYeHUi, TOITOMY OCTaBbTe TUI U3MEPeHUs JJIs1 TOrO moJiss HoMHHAILHBII.

b. Jns mons custcat (kaTeropust KjaueHTa) 3aaaiite poyi Haznauenne. /{1 Bcex oCTaIbHBIX MOJICH HYKHO
3a1aTh pojib BBoa.

Ed Type

Types | Fomet | vectaions
.? Read Values Clear Yalues Clear Al Yalues

Field Measurement “alues Missing Check Fale
e SR i rEag [FE] U e ™ IF:.IL,IL T
{{#} loglong ﬁ Continuous [-0.10536... Mone h Irupoet
2 logtol & Continuous [1.74919... Mone M Input
{{‘} logecui ﬁ Continuous [2.73436... Mone h Irupoet
{{#} logcard f Cortinuous [1.011860... Mare h It
{{‘} lagvire ﬁ Continuous [2.70136... Mone h Irupoet
@2 Ininc & Cortinuaus [29722... Mare N Input
{:} custcat 6’5 Mominal 12354 Mone @ Target
{:} churn ‘b Mamirial 01 Mare S It *

@ view current fields  © View unused field settings

PucyHok 268. 3aaarnne ponm nona
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TTOCKOJIbKY HPEAMET 3TOrO IPUMEPA - AEMOTrPaGUIECKUe OKAa3aTENH, UCIOJIB3YiiTe y3e1 OUIIbTp, YTOObI
OCTaBUTh TOJIBKO HYXHbIC OJIs (region, age, marital, address, income, ed, employ, retire, gender, reside u custcat
- PETHOH, BO3PACT, CEMENHOE MOJIOKEHHE, apec, JOX0, 00pa30BaHue, 3aHATOCTD, Ha IEHCUH, TI0JI, MECTO
KHUTEJIbCTBA U KaTEropus Kymenta). OCTasbHBIE MOJISE B XO/I€ JAHHOTO aHAJIN3a MOXHO MCKJIFOUUTh.

k.4 Demographic ﬁ

= [

Fields: 42 in, 31 filtered, 0 renamed, 11 out

Field I Filter Field
region — region o
tenure —M— tenure
age — age
marital — marital
address —_— address
income — income
ed —_— ed
employ e employ
retire —_— retire
gender i gender E
@ Viewr currert fields @ view unused field settings

PucyHok 269. @unbTpauva AemMorpapuyeckux nonei

(Apyroii BapuaHT - He UCKJIFOYATh ITH HOJISI, & 3a1aTh JJIs1 HUX poJib HeT, nim BLIOpaTh HyXHBIE IIOJIS B y3J1e
MO/IEJINPOBAHMSL. )

4. Ha y3ne JluckpuMUHAHTHBIN niepeiiinTe Ha BKIaAKy Mopesb u BeioepuTe IomaroBblii MmeToI.

' custcdt

@ suto Custom

Modlel name:
E Use partitioned data

E Euiled model for each split

et

[ ok |[B run | cancel

PucyHox 270. Bbibop onuuit Moaenu
5. Ha Bruragke [lonoyiHUTEIRHO 3a/1aliTe pexkuM JlonoJIHUTEIbHO 1 HAXXMUTE KHOTIKY BbIBO/I.
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6. B mmanoroBom okHe PacmmpenHslit BiBoa BeIOepuTe CBOAHAs Taduna, Tepputopuanbuas kapra u Coaka
maroB, 3aTeM Haxmute kHonky OK.

Ed Discriminant: Advanced Cutput
Statistics
Descriptives: Matrices:
i__I Means [i ‘Wyithin-groups correlation
] Univariste ANOWVAS [ within-group covatisnce
EI Box's M |_j Separate-groups covariance
Function Coetficients: [ Total covariance
D Fisher's
El Unstandardized
Clazzification
7] Casewise resuts Plats=:

15 [ Territorial map

[ Summary table [ combined-groups
i__l Leave-one-out classification |__J Separate-groups
Stepwvize

|_1_g'| Summary of Steps

[] F tor pairwise distances

(cancel | | Help |

PucyHok 271. Beibop napameTpoB BbiBoAA

N3yueHne mogenu

1. Haxwmute KHOIIKY Bbll]O.JIl-lllTb, YTOOBI co31aTb MOACIIb, KOTOpas 6yz[eT ,I[O6aBJ'I€Ha B IIOTOK U HA NNAJIATPY
MO,Z[GJ‘II/I B BCPXHCM IIPABOM YIJIy. Z[J'IS[ IpocMOTpa CBCJ:[eHI/Iﬁ O HEel IIECJIKHUTE ABAX/bI IO CJICIKY MOJCJIN B
IIOTOKE.
Ha Bxiagxe CBojxa (cpeiu Mpovux 3JIEMEHTOB) OYIET MOKA3aHO HA3HAUCHUE W TIOJIHBIN CIIUCOK BXOTHBIX
JAaHHBIX (HOJleﬁ l'IpeI[I/IKTOpOB), NEPECAaHHBIX HA PACCMOTPCHHUE.

I'maa 21. Kitaccugukanus kimeHTOB B cdepe TeaekoMMyHHUKAImil (J{uckpiMIHAHTHBIN aHAIN3)
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.-ﬁ_'custcat
o File
&
Mk ctvancea | Setings| Sunmary  anncsons.
=

L) | | & colepse sl | | W Expand Al

i Ay zis
E-Fields
I?--Target
&) custeat
E|--Inpu13
&) redion
& ane
&) marital
‘f address
‘f income
d ed
ﬁ employ
&) retire
&) gender
ﬁ reside

B Build Settings
B Training Summary

f) Generate

PMcyHOK 272. CBoaKa moaenm, WInroCcTpupyroljaa yesieBble U BXoA4Hble 0719

Juts mpocMoTpa OApOOHBIX pe3yIbTATOB JUCKPUMHUHAHTHOTO aHAJIM3a:
MenxauTe mo BkyIaake JJONOJTHATEILHO.

3. Haxwmute kHONKY "3amycTUTh BO BHEIIHEM Opay3epe” (o BkJIaakoir Moiesb), 4TOObI MOCMOTPETh
pe3yJIbTaThI B BallleM Gpaysepe.
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AHanus BbiBOAA AUWCKPUMUHAHTHOIO aHanusa Asna Knaccuqmr(auuu

TeJIeKOMMYHUKAUNOHHbIX 3aKa34YUKOB

Mowarosbin ,ﬂVICKpVIMI/IHaHTHbIﬁ aHanu3

Variables Not in the Analysis

Step
0

PucyHok 273. lNepemeHHble BHe aHamsa

Age in years

Marital status

Years at current address
Household income in thousands
Level of education

Years with current employer
Retired

Gender

Number of people in household
Age in years

Marital status

Years at current address
Household income in thousands
Years with current employer
Retired

Gender

Murmber of people in household
Age in years

Marital status

Years at current address
Household income in thousands
Retired

Gender

Number of people in household
Age in years

Marital status

Years at current address
Household income in thousands
Retired

Gender

Tolerance
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

880
989
883
989
953
882
1.000
1.000
563
.989
798
689
827
.998
879
535
605
J76
688
817
897

Min. Tolerance
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

880
899
883
889
953
892
1.000
1.000
548
852
J73

891
851
934
5356
593
a7
657
880

F to Enter
7.521
3.500
B.433
6.689

61.454
16.976
3.005
373
3.976
6.125
3.803
B.487
6.022
14.933
1.432
358
3.967
252
3.803
2.913
634
528
291
4.841
252
1.507
3514
687
253
395

Wilks' Lambda

Ecnm y Bac ecTh MHOTO IPEAUKTOPOB, MOXKET OKa3aThCS MOJIE3HBIM IOIMIATOBBI METO, ABTOMATHIECKHI
BBIOMparoNIyii "Iydine"” nepeMeHHbIe TS UCIOJIb30BAHMS B MOIeJi. [TomaroBblit METOT HAUMHAET BBITOJIHATHCS C
MOJIEJIH, B COCTaB KOTOPOi HUKAKHE MPETUKTOPHI He BXOAAT. Ha kaxx1oM 1mare B MoJiesib J00aBIIsieTcsl HanboJibIiee

3HAYeHUue [-gx1rouenue, IpeBbIAIOIIee KpUTEPUHU BKIIFOUEHHS B MOJIeNb (10 yMorianuio 3,84).

I'maa 21. Kitaccugukanus kimeHTOB B cdepe TeaekoMMyHHUKAImil (J{uckpiMIHAHTHBIN aHAIN3)

978
890
875
980
844
851
891
899
988
829
834
823
829
807
840
843
834
807
798
800
806
806
807
796
795
792
787
794
795
795
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V Bcex IepeMEHHBIX, He yYaCTBYIOIINX B aHAJIU3E, HA MIOCIIEAHEM 11are 3HaueHus F-exirouenue Menbie 3,84,
HO3TOMY OHH OOJIbIIIe HIYETO HE T00aBIIAIOT.

Variables in the Analysis

Step Tolerance F to Remove Wilks' Lambda

1 Level of education 1.000 61.454

2 Level of education .953 59.108 951
Years with current employer 953 14.933 .844

3 Level of education 1951 60.048 .940
Years with current employer 934 15.824 .834
Number of people in household 979 4.841 .807

PucyHok 274. lNepemerHbie Ana aHanmaa

B HpI/IBC,I[CHHOf;I Ta6.]'II/IIIC IIOKa3aHa CTAaTUCTUKA OJIA ICPEMEHHBIX, YUYACTBYFOIIIUX B aHAJIM3€ HA KaXXA0M IIare.
TO/lepaHTHOCTb - 9TO JOJIA JUCIEPCUn HCpeMCHHOﬁ, He 0OBSICHEHHOM APYTUMHU HE3ABUCUMBIMH IICPEMECHHBIMUA
YpaBHCHHUA. HepeMeHHaﬂ CO CJIMIIIKOM HHU3KOM TOJICPAHTHOCTBIO BHOCUT B MOJCJIb MAJIO HH(bOpMaHPIPI 1 MOXET
CO31aTh BBIYHUCIIUTCIIbHBIC HpO6HCMBI.

3HaueHus F-uckarouenue OJIE3HBI JIsl OIIMCAHUS TOTO, YTO CIIYYUTCS, €CJIU U3 TeKyllleil Moaesn OyAeT yaaieHa
nepeMeHHast (IIpy yCJIOBUH, YTO JIPYrue NepeMeHHbIe OCTaHyTCs). F-uckaiouenue 711 BBOJA IEPEMEHHO - TO XKe, YTO
u F-exaiouenue Ha IpepIayIeM Iare (mokazano B Tabsmne [lepeMeHHbIe BHE aHAIN3A).

MpeaynpexnaeHne 06 OCTOPOXHOCTU ANnA nowlaroBbiX meTonoB

IMTomaroseie METObI YAOOHBI, HO JJIsl HUX CYIIECTBYIOT orpanunieHus. Cie/lyeT IOMHHUTH O TOM UTO, TOCKOJIbKY
[OLIATOBbIE METO/IbI BEIOUPAIOT MO/IEIIM UCKJIFOYUTEILHO HA OCHOBE MPEUMYIIIECTB CTATUCTUKHU, BO3MOXKEH BBIOOD
MPETUKTOPOB, ¥ KOTOPBIX HET HUKAKOM MpaxTuueckotl snauumoctu. Ecii y Bac eCTh HEKOTOPBIH OIBIT pAGOTHI C
JaHHBIMU U IPCANOJIOXKCHUSA O TOM, KAKUE€ MPEAUKTOPLI 6yI[yT BAXXHBI, CJIEAYET UCIIOJIB30BATHh 3TO 3HAHUEC U
OTKAa3aThCA OT IOIIArOBBIX METOJOB. OﬂHaKO €CJIM Y BaC MHOXKECTBO NPEAUKTOPOB, 4 Bbl HE 3HACTE, C YCTO HAYATD,
BBINOJIHEHHE TIOIIAr0OBOI'0 aHAJIM3a M HACTPOIKa BLIOpaHHOI MOJIesN OYyAeT JIydlle, YeM eCJIM MOJIeJId He Oy et
BOBCE.

NMpoBepKa NoAroHKU moaenu

Eigenvalues

Function Eigenvalue % of Variance Cumulative % Canonical Correlation

1 .1982 80.2 80.2 407
2 .0482 19.4 99.6 214
3 .0012 4 100.0 .031

a. First 3 canonical discriminant functions were used in the analysis.
PucyHok 275. Co6CTBEHHbIE 3HaYEeHUSA

[TouTn Bcst 0O0BsICHIEMAST MOAEIBIO TUCTIEPCHsT 00YCIIABIIMBAETCS IIEPBBIMU IBYMS TUCKPUMHUHAHTHBIMU
¢byakousmu. [Toaronka 3Tux GYHKIMIA BBITOJHSAETCS aBTOMATHYECKH, HO TPETHIO (QDYHKITHIO M3-3a €€ OUYeHb MaJIOTO
CcOOCTBEHHOTO 3HAYEHHSI MOXXHO CIIOKOWHO HTHOPHPOBATE.
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Wilks' Lambda

Test of Function(s) Wilks' Lambda Chi-square df Sig.

1 through 3 .796 227.345 9 .000
2 through 3 .953 47.486 4 .000
3 999 929 1 .335

PucyHok 276. Jlambaa Yunkca

JIsam6ma Vukca moaTBepKIaeT, YTO MOJIe3HBI TOJIBKO NepBble 1Be GyHKIMA. [ Kak1oro Habopa (GyHKIuit oHA
MIPOBEPSIET THIOTE3BI O TOM, UTO CpPeIHME YKa3aHHBIX (QYHKIW IO BCEM I'PyNIIaM PaBHBIL. Y IpoBepkH GyHKInH 3
ypoBeHb 3HaUYNMOocTH 60JbIte 10,0, moaToMy 3Ta GYHKIUS 1a€T MaJIbIi BKJIAJ B MOJIEJTb.

MaTtpuua CTPYKTYpbI

Structure Matrix

Function
1 2 3
Level of education .966" -.090 -.244
Years with current employer -.182 .964" -.193
Age in years® -.162 .598" -.285
Household income in thousands® .109 514 -.190
Years at current address® -151 .394" -214
Retired®? -.108 .230° -137
Gender® .008 .054° .009
Number of people in household .232 .097 .968"
Marital status® 132 134 .600°

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions

Variables ordered by absolute size of correlation within function.

*. Largest absolute correlation between each variable and any discriminant function

b. This variable not used in the analysis.
PucyHok 277. Matpuua cTpyKTypbl

[Mpu HaTTMYMH HECKOJIBKUX AUCKPUMUHAHTHBIX (DYHKIUH C IOMOIIBIO 3Be310UKH (*) moMedaeTcss HanOoIbIIast
abCcoTroTHASI KOPPEJIANUS KaKI0U IEpEMEHHOM ¢ OHOM N3 KaHOHWYECKUX (HYHKIMA. B ka0l GyHKIUN 3TH
TIOMEYEHHBIE MIEPEMEHHBIE YIOPSTOYMBAIOTCS 3aTEM IO pPa3MeEPy KOPPEIsSUn.

* Tlepemennasi Yposenv 06pazosanus Handbosiee CUILHO KOPPEIUPYETCs € nepBoil (GYHKIMEH, 1 9TO eIUHCTBEHHAS
HepeMeHHas, MAKCUMAJIbHO CHITbHO KOppeJIupyeMast ¢ 9Toi (hyHKIIUeH.

* [Ilepemennsie Crasc ¢ kommanuu, Bospact ¢ rogax, Cemeiinwiil 70x074 8 Tvicayax, IIpoycusanue mo Tekyuemy
anpecy, Iencuonep v Iloa Hanboiee CUIHLHO KOPPEJTUPYIOTCS CO BTOPO (hyHKIMElH, X0Ts nepeMenublie 1104 u
Ilencuonep xoppenupytorcs ciabee, uem apyrue. C mOMOIIBIO OCTaIbHBIX HEPEMEHHBIX 3Ta (DYHKIIUS TOMeYaeTCst
Kax (yHKIMS "cTabuiibHOCTH" .

*  Yucao arozgeit ¢ qomawnem xosaicree n Cemeiinoe moi0icerue Handbojee CUIILHO KOPPEIMPYIOT C TPeTbeit
JIUCKPUMHUHAHTHOU (pyHKIMEH, HO 3Ta QyHKIMsI Gecroie3Ha, CIe0BaTeIbHO, 3TO MPAKTHYECKH OECOIE3HbIE
MPEAUKTOPBI.
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TepputopuanbHafa KapTa

Territorial Map
(Assuming all functions but the first two are zero)
Canonical Discriminant
Function 2

|
|
|
0
|
|
|
|
|
20+ + + + + 34 + + + +
| 34 |
| 34 |
| 34 |
| 34 |
| 34 |
1.0+ + + + + 34 + + + +
| 324 |
| 3224 |
| 3224 |
| * 3224 |
| 32 24 [
0+ 5 4 + 333332 24~ + £ + +
| 3333333111112 24 |
| 33333331111111 * 12 24 |
| 3333333111111 12 24 |
| 33333331111111 1224 |
133333331111111 1224 |
-1.0+1111111 + + + + 1224 + + + +
| 124 |
| 14 |
| 14 |
| 14 |
| 14 |
20+ + + + + 14 + + +
I 14 |
| 14 |
| 14 |
| 14 |
| 14 |
3.0+ + + + + +14  + + +
| 14 |
| 14 |
| 14 |
| 14 |
| 14 |
4.0+ 14 +

40 -30 -20 -10 .0 1.0 2.0 3.0 4.0
Symbols used in territorial map
Symbol Group Label

1 Basic service
2 E-service

1
2
3 3 Plus service
4 4 Total service

Indicates a group centroid

PucyHok 278. TepputopunanbHas kapra

TepputopuasbHas KapTa IOMOTaeT U3y4aTh B3aUMOCBS3U MEX/y I'pyNIaMU ¥ TUCKPUMHUHAHTHBIMU GYHKISIMU. B
COYETaHUH C Pe3yJIbTaTaMU MaTPHILBI CTPYKTYPHI OHA 1aeT rpaduuecKyr0 HHTEPHIPETALIMIO B3aUMOCBSI3H MEXTY
IpeAUKTOpaMu 1 rpynnamu. [lepBas ¢pyHKuus, oka3aHHAs HA BEPTUKAJILHON OCH, OT/EJIseT rpynny 4 (KJIMeHTOB
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IHoanoe obcayrcusanue) oT ocTaIbHBIX. [Tockobky Ypogens obpasosarua CUIbHO NOJIOXUTEIHLHO KOPPEJIUPYET C
nepBoil QyHKIWEN, 3TO JaeT OCHOBAHUE N10JIATaTh, YTO KJIMEHTHI IpyIbl [1oa1oe 0bcayscusanue B IEIOM UMEIOT
HaubOoJIbLINI ypoBeHb 0Opa3zoBanus. Bropas ¢dyHkius pa3aenser rpynnsl 1 u 3 (kimeHTOB bazogoe obcaycusarie
u Homoanuteavnoe o6cayacusanue). CTaxx 1 BO3pacT KJIMEHTOB I'PYHIIbl [Jomo.aHUTeAbHOe 00CAYHCUBAHUE, KAK
IIpaBUIIo, OOJIbIIe, YeM Y KJIMEHTOB IPYHIbL bu3osoe obcayicusanue. 3aKa3uuku rpynnsl MurepHeT-00cAyHcusanue
HE OTIEJISOTCS B 3HAYMTEILHON Mepe OT OCTAJILHBIX, XOTSI KapTa NPeNojaraeT, YTo Y HUX, KaKk IPaBUIIO, XOpolee
00pa3oBaHUe IPH CPEIHEM OIBITE PAOOTHL.

B memom, 6J1M30CTh EHTPOUIOB T'PYIII, TOMEYSHHBIX 3BE3/10UKOH (*), K TeppUTOPHATIBHBIM JIMHASIM TOBOPHUT O TOM,
4TO pa3/eJIeHue MeX/Iy BCEeMH T'PYIIIaMHU He OYCHDb CHIbHOE.

Ha xapTty HaHeceHbI TOJILKO NEPBbIE IBE TMCKPUMUHAHTHBIE (DYHKIMH, HO IOCKOJIbKY TPEThs (PyHKIHS OKa3ajach

JO0CTATOYHO HecyHIeCTBeHHOf/i, 9Ta TCPpUTOPpHUAJIbHAS KapTa Npealarac€t NCUCPIIbIBAFOIICE MPEACTABIICHUEC
,Z[I/ICK])I/IMI/IH&HTHOfI MOJEJIN.

PesynbTaTtbl KnaccudpuKaumm

Classification Results?

Predicted Group Membership

Customer Plus
category Basic service E-service service Total service Total
Original  Count Basic service 125 14 61 69 266
E-service 49 15 58 95 217
Plus service 102 14 112 53 281
Total service 40 16 37 143 236
% Basic service 47.0 4.1 22.9 25.9 100.0
E-service 226 6.9 26.7 43.8 100.0
Plus service 36.3 5.0 309 18.9 100.0
Total service 16.9 6.8 15.7 60.6 100.0

a. 39.5% of original grouped cases correctly classified.

PucyHok 279. PesynbTartsl knaccupuxkauymm

N3 noka3zatest isMO/1a YUIIKCA BbI 3HAETE, YTO BAIlla MOJIEITh 1A€T Pe3yJIbTAThI JIy4llle, YeM HPUOJIN3UTEIbHAS
OIIEHKA, HO YTOOBI ONPE/ICNTh, HACKOJIbKO JIyUllle, HY)XHO 0OpaTUThCS K pe3yiibTaTaM kiaccudukaimu. C yuetom
JTAaHHBIX HAOJIFOJeHHI "TTycTas" MoJIeih (TO eCTh MOJEJb 0e3 MPeAUKTOPOB) OYAET KIacCH(PUIMPOBATH BCEX
KJIMEHTOB B MOJAAJIbHYIO I'pyIity Jomoanuteavhoe odcayncuganue. I103TOMy mycrasi MOJeJb OyIeT MPaBUIILHOW B
281/1000 = 28,1% ciy4aes. Bamia mozess gaet Ha 11,4% 60outbiie, To ecth 39,5% kiueHTOB. B 4acTHOCTH, Baiia
MO/JIeJIb MOJIyYaeT JIYUIIKe Pe3yIbTAThI IPU UacHTU(GUKAIMU KTIMeHTOB [10.1Hoe 06cayucusanue. OQHAKO OHA
BBIMOJTHSICT UCKJTFOYUTEIILHO IJIOXO 3aJ[aHue MO KJaccu(puKauu KIMeHToB HHTepueT-oocayncusanue. s
pa3zeicHUs 3TUX KJIMEHTOB, BO3MOXKHO, MOTPeOyeTCs HAlTH IPYroil IpeauKTop.

UTor

BrI co3ami TUCKPUMIHAHTHYIO MOJIENb, KJIACCH(UIMPYIONIYIO KIIMEHTOB B OOHY W3 3apaHee 3aJaHHBIX TPYIII
"ACTIOTb30BAHAS YCIIYT" Ha OCHOBE JAeMorpaduieckoit mHGOpMaIud OT KaXXIOTo KJIreHTa. [1pi moMoIy MaTpHIbl
7 TePPUTOPHATIHHON KapThI BBl ONPEIEIIAIIN, KaKie IepeMeHHbIe HanboJIee OJIe3HBI JJI1 CETMEHTHPOBAHUS 0a3bl
BaIlIuX KJIMEHTOB. /1 HAaKOHEI, pe3yIbTaThl 3TOH KJIACCH(PHUKAIINN ITOKA3bIBAIOT, YTO MIPH KJIACCH(UKAINN KIMEHTOB
rpynnsl Muteprer-o6cayacusanue NOTyuYeHHAS MOIEJIb paboTaeT HeBaXkHO. TpedyeTcs MpOoBECTH JONOJIHUTEIIbHBIC
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UCCIIeIOBAHUS], YTOOBI ONPEACIUTD JPYTYIO NIPEAUKTOPHYIO IEPEMEHHYIO, JIy4Ille KJIacCH(DUIMPYIOLIYIO ITHX
KJIMCHTOB, HO B 3aBUCUMOCTHU OT TOTO, YTO BBl CTPEMUTECH MPECKA3aTh, MOJIYICHHON! MOIEIM MOKET 0Ka3aThCs
BITOJIHE IOCTATOYHO JIJIS BallluX MOTpebHOCTe. Hampumep, MOesib MOKET ObITh JOCTATOYHO TOYHOM, €CITH BBl HE
3aHUMAaeTeCh UICHTU(UKANUCH KIIMCHTOB TPyl HHTepreT-00cayscusanue. Bo3MOXHO, 3TO TOT CiIyyail, Korga
o6ciyxuBaHne HTepHeT-00CITyKUBAHNE CITyKHUT BCETO JIMIIE IISJTU MPUBJICYb KIUCHTOB, IPUHOCS HEOOJIBIIYIO
npubbLh. ECiin, Hanpumep, Balia camasi BBICOKasi IPUOBITh HA HHBECTHIUY IOCTYIIAET OT KJIMEHTOB IPYIIIIbI
Homoanuteavhoe obcayncusanue nia Iloanoe o6cayscusanie, noJydeHHASE MOJIESTb MOXKET JAaTh BAM HEOOXOIUMYIO
HHPOPMAITHIO.

V4ruTe, 9TO 3TU Pe3yJIbTAThl OCHOBAHBI TOJIKO HAa OOyYaIOMIMX JAHHBIX. UTOOBI OLIEHUTH, HACKOJIBKO XOPOIIIO
MoO/JieJIb 00001IaeTcs Ha Ipyrue JaHHbIe, MOXHO IPUMEHUTH y3eJ1 Pa3buenne, KoTopblil OyaeT coaepxaTh
HoHAOOP 3amuceil B IIeJIIX IPOBEPKH.

OO0bsiCHEHHE MaTEMAaTHYECKIX OCHOB METOJI0B MOJICJIMPOBaHMsI, HCNoJb3yeMbIx B IBM SPSS Modeler, cmotpuTe B

ny6ymkaru IBM SPSS Modeler: PykoBoactso o anroputmam. OHO TOCTYHHO B katasore \Documentation
YCTaHOBOYHOTO JVICKA.
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Fmaea 22. AHanu3 gaHHbIX BbIXUBaHUA, LEeH3YPUPOBaHHbIX MO
uHTepBanam (0606LLeHHble NUHeHble Moaenu)

[pu aHamM3e JAaHHBIX BBDKUBAHUS C ICH3YPUPOBAHUEM MO UHTEPBAJIAM (TO €CTh €CJIH TOYHOE BPEMS UCCIIETyEMOTO
COOBITHS HEU3BECTHO, HO TOJIBKO U3BECTHO, YTO OHO JOJDKHO OBLIIO IPOM30UTH B yKa3aHHBIN HHTEPBAT)
npuMeHeHne Moiesin Kokca K 0macHOCTSIM COOBITHIT B MHTEPBAJIAX NPUBOAUT K MOJIEJIN JIOMOJIHSIFOIIIEH JIOT-JIOT
perpeccu.

YactuyHas uHpoOpMaIus U3 UCCIIeIOBAHMS, IPEIHA3HAUYEHHOTO AJ1s1 cpaBHEHUsI 9D (HEKTUBHOCTH IBYX METOA0B
JICUCHUS JJIs IPEIOTBPAIICHUS PEIUANBA SI3BbI cobupaercs B ¢aiise ulcer_recurrence.sav. ITOT HAOOP JAHHBIX OBLI
IIpe/ICTABIICH ¥ IPOAHATM3HPOBAH B APYyroii pa6oTe '. C HOMOIIBIO 0G06MIEHHBIX JINHEIHBIX MOIeIIeil MOXKHO
MOBTOPUTH PE3YJIbTATHI JIJIS1 MO/JIEJICH JONOJHSIOIIEH JIOT-JIOT PErPeCcCHu.

DTOT mpUMep UCTIOIIB3YeT NOTOK ulcer_genlin.str, cchlnaroruiics Ha (aiin qaHHbIX ulcer_recurrence.sav. ®aiin
JTAHHBIX HAXOUTCS B mamnke Demos, a ¢haii moToKa - B HOANAIKE Streans.

Co3agaHue NOTOKa

1. JlobaBbTe y3e1 HCTOYHHUKOB (haiiyia CTATUCTUKHY, YKa3bIBAFOIIMN Ha (ail ulcer_recurrence.sav B manke Demos.

« result
L .v-"‘“"'
— EN Treatent-only

;
ulcer_recurrence.say Field Reorde\ — =

Lk P.l:__-' _h. +__: —h- EEEE
Treatment-anly precur Tahle
PucyHok 280. lNoTok npumepa And nporHosa peunavsa fA3sb!

2. Ha Briragke ®uibTp y3/1a UCTOYHUKA OTPMILTPYHTE TOJIS id U time.

1. Collett, D. 2003. Modelling survival data in medical research, 2 ed. Boca Raton: Chapman & Hall/CRC.
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o ulcer_recurrence.sav

Fields: 6 in, 2 fitered, O renamed, 4 out

| Field
= i
—_— age
duration — duration
treatment —_— trestment
time > time
result —_— result

@ view current fields  © View unused field zeftings

Lo

PucyHok 281. OtgunsTpoBars HexxenaresibHble Moss

3. Ha Bxuragke Tumsl y371a HCTOYHUKA 3aAaiTe 151 OJIs result posib Ha3HaveHne 1 3a1aifTe ero mkaity
n3Mepenus kak ®aaroByro. Pesyibrat 1 o3HAUaeT penuuB s3BbI. J1J1 BCeX OCTAIbHBIX MOJIEH HYKHO 3a71aTh
poJsis Beoa.

4. HaxwmuTte kHONKY UTeHne JaHHBIX, YTOOBI CO37aTh IK3EMILISAP TAHHBIX.

(J ulcer_recurrence.sav

FCLEC DEMOSlcer_recurrence.sav

__ Feld | Measwemert | Vakes | Mssng | Check | Role
{}age f(:ormnuous o [2308] Mone _\ Input
{}duration {lOrdinal | 1,2 | Mone _\ InpLt
{}treatment &Nominal | o1 | Mone _\ Input
{} result 8 Flag 10 More @ Target

@ view current fields  © View unused field zeftings

(Lo J [cancal

PucyHok 282. BapaHne ponm nona

5. doGaBbTe y3ei nepeynopsoueHust NOoJiell ¥ B KauecTBe MOPsIKa BXOJHBIX JAHHBIX 3ajaiiTe duration
(IpogoadCcUTeNbHOCTY), treatment (neuenue) U age (6o3pact). OH ONpeeUT MOPSIIOK BBOA HOJIEH B MOJIENb U
MOMOJKET MONBITATLCS MOBTOPUTH pe3yJibTaThl Kosutera.
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Field Reorder

|
Rearder ] i

‘ |EaGgeletnnsy
b —

@ Custom Order Automatic Sort

Type | Field | Storage | @

------------------- [ other fields |

{l duration {} Irteger ?

a) treatment {} Irtecer

& age {} Integer +
+
4

PucyHok 283. MepeynopaaodeHune nonesi And nx BBoAA B MOAEb HyXXHbIM 06pa30oM

6. TlpucoenwHHUTE K y3JIy UCTOUYHUKA y3es1 O0O0OIIeHHAs JTMHEHHAS pErpeccus; Ha y3Jie 0000IIeHHOM JIMHEHHOM
perpeccu IieJKHUTE N0 BKJaake Moaels.

7. B xadecTBe 3TAJIOHHOH KaTeropuu JUIsl Ha3HaueHus BbiOepuTe IlepBast (C HAMMEHBIIAM 3HAYEHHEM). DTO
O3HAYaeT, 9TO BTOpasi KaTeropus OyIeT MPeICTaBIISITh COOOI uccieryeMoe COObITHE, a ee BIIMSHIE Ha MOAEIb -
3aKJIFOYATHCS B MHTEPIPETANNN OEHOK NapaMeTpoB. HenpepbIBHBIN MPeANKTOP C MOJIOKUTEITEHBIM
KO3 GUINEHTOM O3HAYaeT MOBHIIICHHYIO BEPOSITHOCTD PENUANBA IPU YBEIMICHIH 3HAYCHUI [IPEIUKTOPA;
KaTeropuu HOMHUHAJIBHOTO MPEUKTOPpa ¢ O0Jiee KPYMHBIMU KO3 (UITMEHTAMH O3HAYAIOT TOBBIIIEHHYIO
BEPOSATHOCTH PEUANBA OTHOCUTEILHO APYTUX KaTeropuii Habopa.
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E result
o
B2/

Felds Mokl ExpenAnayze Aveiatons |
Model name: @ auto Custam

@ Use partitioned data

@ Euiled model for each split

bodel type: @) Main effects only ©) Main effects and all two-way interactions

Oftset:

@ varighle

Offset field: | 2

@ Fixed value

Baze category for flag target:  |First (Lowest) =

m Include intercept in model

[ Ok ][h Run” Cancel]

PucyHok 284. Beibop onuuii Mmoaenu

8. IlenxHuUTe MO BKJIAaAKEe DKCNEPT U BEIOEpUTE IKCHEPT, YTOOB! AKTUBUPOBATH 3KCIEPTHBIE OIINU
MO/JIeJIMPOBAHUS.
9. B xauecTBe pacnpesesicHns BbiOepuTe BuHOMHAIBbHOE, 2 B KauecTBe (PYHKIIUU CBSI3M - JIBaKIbl
JorapupmMuveckas.
10. B xauecTBe MeTOIa AJIsI OICHKH ITapaMeTpa MaciTaba BeibepuTe PHKCHPOBAHHOE 3HAYEHHE M OCTABHTE
3HaveHue 1mo ymoyanuto 1,0.
11. Bwibepure 1o yObIBaHHIO B Ka4eCTBE MOPSIAKA KATErOpHit 1711 K03 (HUIMEHTOB. DTO 3HAYMT, YTO IEepBas
KaTeropus KaXI0ro (pakTopa OYAeT ero 3TaJOHHON KaTeropueil; BIUSHUE 3TOTO BEIOOpa Ha MOJEITH
3aKJTFOYAEeTCs B MHTEPIIPETAIINN OLIEHOK TapaMeTpOB.
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Mode: (© Simple @) Expert

~Target Field Distribution and Link Function

The distribution that yvou choose determines which link functions are available.
Distribaution:

Einarmial x, l Parameter

Parameter for negstive binomial:

@ Specity value

Fs
W alue: 106
@ Estimate
.
Parameter for Tweedie: 1558
s
Link function; |Complementary log-lag ?J Poiver: iin} =

Method and iterstion settings are not available if Distribution = Mormal and Link
Function = Identity.

~Parameter Estimation

Method: Maximum Fisher scoring terations:
Scale parameter method: |Ei>.<|.3d walle hd | Wallg:

Covariance matriz: @ Model-bazed estimator (&) Robust estimatar

Singularity tolerance:

Walue order for categorical inputs: @ azcending @ Descending © Use data order

=

PucyHok 285. Bei6op A0MOAHUTENbHBIX ONLMi

12. 3amycTuTe NOTOK, YTOOBI CO3AATh CJIEMOK MOJIEJIN, KOTOPbIX OyaeT 10OaBJIeH Ha X0JICT MOTOKA, a TAKXXe Ha

NAJIUTPY MOJIEJIel B BEpXHEM MPaBOM yrity. i mpocMoTpa NoApOOHOCTEH MOJe M IEJIKHUTE MPaBOit

KHONKOM MBIIIIH 11O CJICTIKY U B]:I6epI/ITC W3menuTs nim HpOCMOTpeTB.
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TectupoBaHue appeKToB moaenen

Tests of Model Effects

Type I

Source Wald Chi-Square df
(Intercept) 536
Age in years 358
Duration of disease .003
Treatment group 382

Dependent Variable: Result

Sig.
464
550
958

DT

Model: (Intercept), Age in years, Duration of disease, Treatment group

PucyHok 286. TectupoBaHue agppeKToB Moaenesn 4514 MOAE rinaBHbIX dQPEeKToB

Huxaxkue u3 3¢ dekToB NpUBEICHHON MOJEIN CTATUCTUIECKH HE 3HAYMMBI; OJTHAKO JIFOOBIe HAOII0aeMble Pa3Indus
B a(h(exTax JeueHus MpeACTaBIISAIOT COOO0M KIIMHUYECKUI HHTEPEC, TIO3TOMY MbI BHIIIOJIHUM HOJATOHKY YIIPOILIEHHON

MOJEJIU, YJIICHOM KOTOpOfI 6y/:[eT TOJIBKO JICUCHHC.

MoaroHKa AnA MmoAenu ToNbKo 06paboTHK

1. Ha Bruagxe [ToJsist y37a 0600IIEHHOM JIMHEHHOM MOesH HIeJIKHUTE 110 VIcnoJib30BaTh N0JIb30BaTe IbCKHE

napaMeTpsl.
2. B xauecTBe Ha3HAYCHUS BBIOCpHTE result.

3. B xavyecTBe MOHOIOJILHOIO 1OJISI BBOJA BLIOEpUTE treatment.
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D Uze type node settings @ Lze custom zettings

Target:

Inputs: | g treatmert

Splits:

Use weight fisld |

Target field represents number of events occurring in & set of trials

@ variable

Trials field: l | | |
@ Fived valus

Mumber of trisls: 1 D %

PucyHok 287. Bbi6op onuum nonei

4. 3amycTHTe HOTOK U OTKPOWTE IMOJIyIEHHBIH CIICTTOK MOIEITH.

B crienke moaenu BI;I6epI/ITe BKJIAJKY I[OHOJ'IHI/ITCJILHO 1 IMIPOKPYTUTE €€ BHU3 1O KOHIIA.
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OueHKu napameTpoB

Parameter Estimates

95% Wald Confidence Interval Hypothesis Test
Parameter B Std. Error Lower Upper Wald Chi-Square df Sig.
(Intercept) -1.442 .5012 -2.425 -.460 8.282 1 .004
[Treatment group=1] 378 .6288 -.855 1.610 .361 1 548
[Treatment group=0] 02
(Scale) qb

Dependent Variable: Result
Model: (Intercept), Treatment group

a. Set to zero because this parameter is redundant.

b. Fixed at the displayed value.

PucyHok 288. OueHku napamMeTpoB 4718 MOAEN TOIbKO 06paboTKu

DddexT neueHns (pa3mine B JUHEHHOM MPEANKTOPE MEXTY IBYMS YPOBHSIMU JICUSHHUSI, TO €CTh KOIPGUIIUESHT IS
[treatment=1]) 0 peXXHEMY CTATUCTUYECKU HE 3HAYMM, HO TeM HE MEHee HaBOJAUT Ha MBICIIb, YTO JieueHne A
[treatment=(0] MoOXeT oka3aTbcsl JIyullle JieueHust B [treatment=1], TOCKOJIbKY OIIEHKA TapaMeTpa JJ1s JeueHus B
6O0JIbIIIE OLICHKY JIeYCHUS A U CJIeIOBATEJILHO CBSI3aHA C YBEJIMUYCHHOM BEPOSTHOCTBHIO PELUIMBOB B HepBbIe 12
MecaneB. JIuneinnlii npenukTop (cBoboaHbIA wieH + 3 dekT neuenus) - 3o onenka log(-log(1-P(recur,, ), roe
P(recury, ,) - BEpOATHOCTDL peNMANBA B TeueHne 12 Mecsues [UIs Jeuenns (=4 um B). DT npeackazaHHble
BEPOSITHOCTU TEHEPUPYIOTCS IS KaXKIOTO HAOJFOICHAS B HAOOpe TaHHBIX.
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MporHos BepoATHOCTEN peunanBa U BbIXUBaHUA

m Derive
7= (]

Derive as: Conditional

-

‘ Seftings ||

Mode: @ Single © Muttiple

Derive field:

|precur

Derive as:  |Condtional ™

Field type: gv/’

=Default=

PucyHok 289. Onuum napameTpoB y3na usBne4yeHns

1. JIas Kaxaoro manueHTa CKOPUHT MOJISNIM 1aeT MPeCKa3aHHbI pe3yJIbTaT M BEPOSTHOCTh 3TOTO pe3yJibTaTa
npeackazanus. UYTOOB IPOCMOTPETH IpeICKa3aHHbIE BEPOSITHOCTH PEIUINBOB, CKONUPYHTE CTeHEPUPOBAHHYIO

MOJCJIb Ha NAJIMTPY U NPUCOCOIUHUTE Y3CJI U3BJICUCHUA.

2. Ha BKJIAJKE HapaMeprl B KA4Y€CTBC y3J1a U3BJICUCHUSA BBCAUTE precur.

3. Bribepure 115 u3BneueHus BapuasT C ycaoBueMm.

HaxxmuTe KHONKY C KaJIbKyJIITOPOM, YTOOBI OTKPHITH [locTponTesb BeIpaxeHuit kak yciosue If.

I'maBa 22. AHaJM3 NaHHBIX BEDKUBAHUS, IICH3YPUPOBAHHBIX 110 HHTEpBaJiaM (0000IIEeHHbIE JIMHEHHbIC MOIEIIH)
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kd Expression Builder - Derive : If

'gG-result '|
General Functions ‘?'SE Figlds r
Function Return Type Field Storage

iz_integer( TEM) Boolean 8 result Inteaer —
iz_teal{TEM) Boolean ;[l duration Integet

iz_number(| TEM) Boolean a) treatment Integer

iz _string(ITEM) Eoolean ﬁ age Irteger

iz_date(TEM) Boolean 8 $G-result Integer

iz_fitme(I TEM) Eoolean ﬁ FEP-result Real
iz_timestamp(ITEM) Boolean ﬁ FGP-0 Real

iz _datetitme( I TEM) Eoolean ﬁ FoP-1 Real

to_integer(ITER) Integer ﬁ FGRP-result Real =

is_integer(ITEM)
Returns & walue of true if ITEM type is an integer. Otherwize, returns & value of falze.

E Check expression before saving

Cancel

Pucyrok 290. Y3en nasneqenua: lNoctpontens BeipaykeHuin An4a ycnosua If

BcraBbTe B BEIpaxkeHue noje $G-result.
Menxaute mo OK.

[MTosie u3BneueHus precur OyAeT IPUHUMATD 3Ha4YeHUe Bhipakenus: Then, eciiu 3HayeHue nosist $G-result paBHO
1, u 3HaueHue BeIpaxkenus Else, ecim 3Hauenune 3700 moJs paBHo 0.

ﬂ Expression Builder - Derive : Then
! $GP—result'|
“I- | General Functions = ‘?'SE Figld= i £

Function Return Type Field Storage

iz_integer( TEM) Boolean 8 result Integer e
iz _real(TEM) Eoolean ;[l duration Irteger
iz_number( TEM) Boolean &5 trestment Integer
iz _string(ITEM) Eoolean ﬁ age Irteger
iz_clate(TEM) Boolean 8 FG-result Integer
iz_fitme(I TEM) Eoolean ﬁ FEP-result Real
iz_timestamp(ITEM) Boolean f FEP-0 Real
iz _datetitme(ITEM) Eoolean ﬁ FoP-1 Real
to_irtecer(ITEM) Integer f FERP-result Real =

is_integer(ITEM)
Returns & walue of true if ITEM type is an integer. Otherwize, returns & value of falze.

@ Check expression before saving

of check

Help
A% MirvacnFF (FFica Dickiwe Mananay |

PucyHok 291. Y3en nasneqenua: lNoctpontens Bbipa)KeHun 414 Boipaxkenna Then

7. HaxxmuTe KHOIKY C KaJIBbKYJISTOPOM, 9TOOBI OTKPBITH [locTpouTesb BoipaxeHuil kak Boipaxkerne Then.
8. BcraBbte nosie $GP-result B BbIpaxkeHue.
9. Ienxuute mo OK.
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E Expression Builder - Derive : Else E

1-14GP-resulr!|

General Functionz 1 Field= 4
Function | Return Field Il Storage

iz_integer(TEM) Boolean result Integer e

iz _real(TEM) Eioolean duration Irteger

iz_numkber(TEM) Boolean treatment Integer

i _string(ITEM) Eioolean age Irteger

iz_date(TEM) Boolean FG-result Integer

iz_time( TEM) Eioolean FGP-result Real

iz_timestamp(ITEM) Boolean $GP-0 Real

iz _datetitme TEM) Eioolean FoP-1 Real

to_integer I TER) Integer = FGRP-result Real =

is_integer(ITEM)
Returns & walue of true if ITEM type is an integer. Otherwize, returns & value of falze.

m Check expression before saving

PucyHok 292. Y3en ussneuenna: lNoctpontesnb BoiparkeHwi And BbipaxkeHnd Else

10. HaxmuTe KHOIKY C KaJIbKYJISITOPOM, YTOOBI OTKPBITh [TocTponTesb BepaxeHuii kak Boipaxenue Else.
11. Bseaute B BeIpakeHHHU 1-, a 3aTeM BCTaBbTE B BhIpaxkeHue noje SGP-result.
12. Ilenkuute mo OK.

precur

(3] ()

Mode: @ Single (%) Muittiple

Derive field:

|precur

Field type: 9’ =Default= =

If:

|'$G-resurt' |

Then:

|'$GF‘-res:urt' |

Elze:

[1-3GP-resutt |

PucyHok 293. Onuunn napameTpos y3na n3sneyeHnsa

13. HpI/ICOCHI/IHI/ITC K y3J1y U3BJICUCHUS Y3€J1 Ta6J'II/II_U)I Y BBIIIOJIHUTE €IO.
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Table (10 fields. 43 records) #1 M=%
iad File [ Ect ) Generate
| Tahle || Annatations
resuft |dura1i0n |trea1merrt |age |$G-resuﬂ |$GP-resuIt $GP-0 FGP-1 |
1 1 2 1 48 0 0708 0708 0.292 [«
2 0o 1 730 0708 0708 0292
3 0o 1 54 0 0708 0708 0.292
4 02 1 58 0 0708 0708 0292
5 0o ] 56 0 0789 0769 0211
B 02 ] 49 0 0753 0783 0211
7 0o 1 710 0708 0708 0.292
8 0o ] 41 0 0753 0783 0211
] 0o 1 23 0 0708 0708 0.292
10 1 1 1 70 0708 0708 0292
11 0o 1 38 0 0708 0708 0.292
12 02 1 76 0 0708 0708 0292
13 02 ] 38 0 0789 0769 0211
14 1 1 ] 27 o 0783 0789 0211
15 1 1 1 47 0 0708 0708 0.292
16 0o ] 54 0 0783 0789 0211
17 1 1 1 38 0 0708 0708 0.292
18 1 2 1 27 0 0708 0.708 0292
19 02 ] 58 0 0789 0769 0211
20 0o 1 75 0 0708 0.708 0292 =]
| S ¥

PucyHok 294. lNpeackasaHHaa BEPOATHOCTb

ToMmy, 4TO y HAIIMEeHTOB, HA3HAUYEHHBIX Ha JIeUeHNE 4, CIIyYnTCS PELUANB B epBble 12 MecsIeB, COOTBETCTBYET
OlIEHEHHAs BEPOATHOCTE 0,211; nevenuio B cCOOTBETCTBYET BeposATHOCTE 0,292, Mimelite B BUAy, uTO 1-P(recury, ) -
3TO BEpOATHOCTb BBKUBAHUS B TeueHUe 12 MecsieB, KOTopasi aHaIMTUKAM BbDKUBAHUS MOXET OBIThH OoJiee
HMHTEPECHA.

Monenuposal-wle BEpoOATHOCTU peunnanBoOB MO nepuoaam

[Tpo6mema ¢ MoIeIbIO IPH JAHHBIX 00CTOSATEIILCTBAX COCTOUT B ITHOPHPOBAHUY €0 HHPOpMAINH, COOpPaHHOH! TPH
MIEPBOM HCCJICIOBAHNM; TO €CTh B OTCYTCTBHH PEIUANBOB Y MHOTHX ITAIIMEHTOB B TEUCHHE NIEPBHIX IIIECTU MECSIIEB.
"Jlyumas" Moaesb cMOIeSTMpoBaia Obl OMHAPHBINA OTKJIMK, 3AMTUCHIBAIOIINNA, IIPOUCXOIUT JIM COOBITHE B TCUCHHE
Kakoro uHTepBaja. [loaronka 3Toit Moiesu TpedyeT peopraHu3aliy UCXOTHOTO Habopa JaHHBIX, KOTOPBIi
MOXHO HaiTH B daiitne ulcer_recurrence_recoded.sav. DToT (haiii cONEpXUT ABE AONOJHUTEIbHBIE IEPEMEHHbIE:

M HepeMeHHaH Hepuog 3aIllACbIBACT, COOTBCTCTBYCT JI cnyl{aﬁ NEPBOMY HUJIA BTOPOMY IICPUOAY UCCIICTOBAHUAA.

° HepeMeHHaﬂ P€3y/leaTbl 110 mepuoJgam 3anmcbiBacCT, OBLI JIn peuuauB y JAHHOTO MallM€HTa B TCUCHUE JaHHOTO
nepuoia.

Kaxip1ii mcXomHBIN ciy4yai (ITalMeHT) BHOCUT TOJIBKO OWH CJIydail Ha MHTEPBAJL, TIe TOT OCTaeTcsl B Habope
puckoB. Tak, HapuMep, MANKUEHT | BHOCKT ABa CiIydas: OJWH JJIS IIEPBOTO NEPHOAA UCCIECAOBAHNUS, B KOTOPOM HE
OBLIIO pelUINBa, a APYTOH AJIsI BTOPOTO IEPHOAA UCCIEAOBAHNUS, B KOTOPOM ObLI peruaus. C Ipyroit CTOpOHSI,
narueHT 10 BHOCUT OJ¥H CiIy4yaif, TOCKOJIbKY peluaIuB OBLI 3aicaH B IepBoM nepuose. [lanuents! 16, 28 u 34
OBLIN UCKJIFOUEHBI U3 MCCJICAOBAHMS IO UCTEYEHUH LIIECTU MECSIIEB, U IO3TOMY OHHU BHOCSAT B HOBBIX HAOOD JaHHBIX
TOJIbKO OJIMH CJIy4ail.

1. HobGaBbTe y3eJ UCTOUHUKOB (paiiyia CTATHCTHUKY, YKa3bIBAIOIINK Ha (aitn ulcer_recurrence_recoded.sav B mamke
Demos.
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‘resultz
./'

—f Period-Treatment

)
ulcer_recurrence_trec.. Field Reorder\ ) ==
w — — | [

Feriod-Treatment precur Takble

PucyHok 295. lNoTok npumepa A5A nporHosa peunavsa A3sb!

2. Ha Briragke ®uibTp y3j1a HCTOYHUKA OTPMIbTPYHTE OIS id, time u result.

Fields: & in, 3 fittered, O renamed, 5 out

Field I Filter Field
icd e itd
age — age
duration _— duratian
treatment —_— treatment
time M time
rezult 23— result
period — period
result2 —_— resuft2

@ view current fields  © View unused field zettings

ok [cancel

PucyHok 296. OTpunbTpoBars HexxenaresbHble Moss

3. Ha Bxutagxe Tumel y3,1a HCTOYHMKA 3a/1aiiTe U151 oJis result? posi Ha3navenue v 3aaaiite ero mkasy
u3Mepenus kak daaroByro. JJ1st Bcex OCTaJIbHBIX MOJIEH HYXXHO 3a71aTh poJib BBoj.
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. ulcer_recurrence_recoded.sav ﬁ

_ Field | Measwement | Vales | Mssng | Check | Roe
_{} age f Continuous [23,76] | Mone “ Input
{} durstion {l Orclinal e | Mare “ Input
{}treatment a) Momiral 01 | Mone “ Input
{} period {l Orclinal 1.2 | Mare “ Input
{} result2 8 Flag 10 | Mone @ Target

@ view current fields  © View unused field zeftings

Lok ) (coont Lo

PucyHok 297. BaaaHwe ponm nonqa

4. JloOaBbTe y3ei NepeynopsI0UeHHS OJIeH U B Ka4eCTBE MOPSIIKA BXOAHBIX JAHHBIX 3a1aiite period (mepuos),
duration (IpogoancuTeAbHOCTs), treatment (1euenue) n age (6o3pact). Ecim caenats period nepBbIM BBOAUMbBIM

noJieM (M He BKJIFOYATh B MOJIEJIb CBOOOIHBIN 4jieH), OyAeT BO3MOXKHA MOJATOHKA MOJHOr0 HAabopa (PUKTHUBHBIX
MepEMEHHBIX IS 3aXBaTa 3PPEKTOB MEPUOIOB.

£4 Field Reorder Ed
D=
Reorder
@) Custom Order ©) Automatic: Sort
Type |Field |Storage | @
------------------- [ ather fields |
,{l petion {} Irteger ?
H:l duration {} Integer
&) treatment {:} Integer +
‘f e {}Integer -
.1
3

: Clear Unuzed

Mate: Fields added dowen stream of this node are not reardered.

Lo J(

PucyHok 298. Mepeyrnopanoqerne noneii And ux BBoAa B MOAENb HyXHbIM 06pasom

5. Ha y3ne O6o061ieHHas JuHeRHas perpeccus MEJIKHUTE o BKJaake Mojaeb.
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@
s e

‘B4 result2 X}

Model name: @ auto © custom
@ Use partitioned data

@ Euildd model for each split

hodel type: @) Main effects only ©) Main effects and all two-wway interactions

Oftset:

@ variable

Offset field H

© Fixed value

F
“alug; 0.0

Easze category for flag target:

D Include intercept in model

PucyHok 299. Bbibop onuumii Moaenu

6. B xauecTBe 3TaJIOHHOI KaTeropuu 1isd Ha3HaueHUs BbiOepuTe [lepBasi (¢ HANMEHBIINM 3HAYEHHEM). DTO

O3Ha4YacT, 4YTO BTOpAd KaTCrOopus 6y,E[€T OpeACTABIIATDb coboit HCCaeayeMoc CO6I>ITI/I€, a €€ BJIMSAHUC HAa MOJCJIb -

COCTOSITh B MHTEPIIPETAIINH OIICHOK ITapaMeTPOB.

OTMeHHTE BHIOOD BK/IIOYHTH B MO€/Ib CBOOOIHBII YJIeH.

8. IlenkHuTE MO BKJIAIKEe IKCHEPT U BHIOEPUTE DKCNEPT, YTOOBI AKTUBUPOBATD IKCIEPTHBIE O

MOACJIUPOBAHUAA.
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ﬁ result

| Figlebs | Model | Bxpert | Analyze | Annotations
hoche:
Target Field Distribution and Link Function

The distribution that vou choose determines which link functions are availakle.

Distribution: iBiania| vi Parameters

Link function; |Complementary log-lag A

Method and iterstion settings are not available if Distribution = Mormal and Link
Function = Identity.
Parameter Estimation

i [ ]
hdethod: i\y_’hrld ol | Maxitnum Fizher scoring terations:
Srale parameter method: |Fi><ed walle

Covariance matrix: @ Model-bazed estimator (&) Robust estimatar

Singularity tolerance: 1E-007 ¥ |

walue order for categorical inputs: @ azcending @ Descending ©) Use data order

Simple @ Expert

4B

g e e

Lok J (B rn]]

_opy

Cancel

PucyHok 300. Bbibop A0MOHUTENbHBIX 0Nyt

9.

10.

11.

12.

262

B xauectBe pacnpesenienus Boioepute buHomuaabHoe, a B kauecTBe (YHKIUY CBSI3U - JIBaK bl
Jorapudpmuyeckas.

B xauecTBe MeTO/Aa [IJIS OLIGHKH NapaMmeTpa Maciitaba BeioepuTe PHKCHPOBAHHOE 3HAYEHHE U OCTABbTE
3HaueHue 1o ymoivanuto 1,0.

BribepuTe I1o yObIBaHHIO B KaUeCTBE MOPSIKA KATETOPHH A1l KOADPUIUEHTOB. DTO 3HAUUT, YTO NepBast
KaTeropust KaXI0To dakTopa OYAET ero 3TaJOHHOM KaTeropueil; BIMSHUE 3TOTO BRIOOpa Ha MOJEIb
3aKJIFOYAETCSl B MHTEPIPETAIIMU OIICHOK MapaMeTPOB.

3armycTuTe MOTOK, YTOOBI CO3/IaTh CJICTIOK MOJIEJIH, KOTOPHIi OyIeT T0OaBIJIeH Ha XOJICT OTOKA, a TaKXKe Ha
HaJIMTPY MOJIEJICH B BEpXHEM MpaBoM yriay. I mpocMoTpa moapoOHOCTel MOIEIH IIEJIKHATE IIPaBOi
KHOITKOW MBIIIH 110 cJienKy u BeioepuTe M3mennts nm [TpocMoTpeTs.
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TecTtupoBaHue appeKToB moaenen

Tests of Model Effects

Type llI
Source Wald Chi-Square df Sig.
Period 464 1 496
Age in years 314 1 271D
Duration of disease .000 1 988
Treatment group A7 1 132

Dependent Variable: Result by period

Model: Period, Age in years, Duration of disease, Treatment group

PucyHok 301. TectupoBaHne a¢@PeKToB Moaenei 419 MOAEIN [M1aBHbIX 3PPEKTOB

Huxaxue u3 3¢ pekToB npuBeIeHHON MOAEIM CTATUCTHYECKH HE 3HAYUMBI; OJHAKO JIF0ObIe HAOTI0JaeMble pa3JINnIHsI
B 3(dekTax meproI0B U JICUCHHUS MPEACTABIISIOT COOON KIMHUYECKHI HHTEPEC, MO3ITOMY MBI BBIITOJIHAM MO OHKY
YIPOIIEHHOM MOJ1eJId, B KOTOPO! UCHOJIb3YIOTCS TOJIbKO 3TH UJICHBI.

NMoaroHKka ynpoLwéHHON moaenu

1. Ha Bxumanke IToss y3ma 06001meHHO#M JIMHEHONW MoaeNH IesIkHuTe o M cno/ib30BaTh N0J1b30BaTeIbCKHE
napameTpsl.
2. B xauectBe HazHauYeHHS BbIOEpUTE resultl.

3. B kauectBe moJieil BBoga BeiOepute period u treatment.
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PN R —

[
) Uze type node zettingz @ Use custam seftings

Target:

InpLts: oM period
& trestment

Spilits:

Uz weight field | lvé |

Target field represents numbet of events occurking in & set of trials

@ “varizhle
Trisls fieldt l | =

@ Fixed value

Humber of trials; 105

PucyHok 302. Beibop onuuy nonei

4. BsInosiHUTE NPUBEAEHHBIN y3€J M HAIUTe CreHepUPOBAHHYIO MO/IEJb, IIOCJIE YeTro CKOMUPYHTE 3Ty
CTeHEPUPOBAHHYIO MOJIEJIb Ha AJUTPY, IPUCOETUHATE y3€JI TAOJIMIBI U BBIIOJIHUTE €€.

264 PykoBozcTBo 1o npuitoxenusiMm IBM SPSS Modeler 18.2



OueHKM napameTpoB

Parameter Estimates

95% Wald Confidence Interval Hypothesis Test
Parameter B Std. Error Lower Upper Wald Chi-Square df Sig.
[Period=2] -1.794 5792 -2.929 -.859 9.597 1 .002
[Period=1] -2.206 5912 -3.365 -1.047 13.926 1 .000
[Treatment group=1] 195 6279 -1.035 1.426 .097 1 .756
[Treatment group=0] 02
(Scale) 18

Dependent Variable: Result by period

Model: Period, Treatment group

a. Set to zero because this parameter is redundant.

b. Fixed at the displayed value.

PucyHok 303. OueHku napameTpoB A/ MOAEN TO/IbKO 06paboTKu

DddekT JIeueHns Mo NpekHEMY CTATHCTUYECKH HEe 3HAYNM, HO TeM He MeHee HaBOJIUT Ha MBICIIb, YTO JieueHue 4
MOXET OKa3aThCs JIyYIlle JICUCHHSI B, MOCKOJILKY OICHKA IapaMeTpa JJIs JIeUeHHs B CBsi3aHa C YBEJIMUCHHON
BEPOSITHOCTBIO PEIUINBOB B NiepBbIe 12 MecsmeB. 3HAUCHNS IEPUOIOB CTATUCTHYECKU 3HAYNMO OTJIMYAroTCs OT 0,
HO 3TO 0OYCJIOBJIGHO T€M, UTO He IMOJI0OTHAH CBOOOIHBIHM YiieH. DPPekT nepruoaa (pa3amyre Mex Iy 3HAUCHUSIMHI
JIMTHEHHOT O mepuoaa 1ist [period=1] u [period=2]) cTaTUCTUYECKU HE 3HAYAM, KaK MOKA3bIBAET TECTUPOBAHUE
a¢dextos monemm. Jlnneinpii npenuktop (9ddext nepuoaa + spdext nevenns) - sto onenka log(-log(1-P(recur,
1)), rie P(recur,, ) - BEpOATHOCTD PEeNUANBA B EPUOA P(=1 uin 2, NpeICTaBIISIOIME IECTh UiK 12 MecsIeB) asis
neyeHust (=4 wim B). DT npeacka3aHHble BEPOSITHOCTH T€HEPUPYIOTCS I KaX/10r0 HaOJIFoIeHus B Habope
JTAHHBIX.
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MporHos BepoATHOCTEN peumanBa U BbXUBaHUA

Mode: @ Single © Muttiple

Derive figld:

|precur

Derive as:  |Conditional ™

Field type: | 4F <Defautt=

Pucyrok 304. Onuwn napameTpoB y3na n3BraeqYeHnsa

1. JIas KakIoTo manueHTa CKOPUHT MOJISNIA JaeT MpeCKa3aHHbI pe3yIbTaT M BEPOSTHOCTh 3TOTO pe3yJibTaTa
npenackazanus. YTOOB IPOCMOTPETH MpeACKa3aHHbIE BEPOSITHOCTH PEIUIUBOB, CKONMPYHTE CTEHEPUPOBAHHYIO
MO/IeJIb Ha NAJINTPY U MPUCOEOMHUTE Y3€JI H3BJICUCHUSI.

Ha Bxnanke ITapameTpsl B kauecTBe y3j1a U3BJICUEHUS] BBEAUTE Precur.
3. Bribepute 115 u3BieueHus BapuasT C ycaoBueMm.

HaxmuTe KHOIKY C KaJIbKyJIITOPOM, YTOOBI OTKPHITH [locTponTesh BrIpaxeHuit kak yciosue If.
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Ed Expression Builder - precur : If

7B Fields

'gG-resulc2 '|
General Functions
Function Return

iz_integerTEM) Boolean
iz _real(TEM) Eioolean
iz_numkber( TEM) Boolean
i _string(ITEM) Eioolean
iz_date(TEM) Boolean
iz_time( TEM) Eioolean
iz_timestamp(ITEM) Boolean
iz _datetitme TEM) Eioolean
to_integer I TER) Integer

Type Field Storage
8 result2 Integer =

{l period Irteger

{l duration Integer

a) treatment Irteger

ﬁ age Integer

E FG-resut2 Intecier

& FGP-result2 Real

& §5GP0 Real

& sePa Resl =
.

is_integer(ITEM)

@ Check expression before saving

Returns & walue of true if ITEM type is an integer. Otherwize, returns & value of falze.

PucyHok 305. Y3en ussnedenus: lNoctpontens BoipaxkeHnn an4a ycnosua If

BcraBbTe B BEIpakeHue nojie $G-result2.

Meaxaute mo OK.

[Toste m3BNeUeHUS precur OyaeT IPUHAMATD 3HaueHne BeipaxeHus: Then, ecim 3nauenme nois $G-result? paBHO
1, u 3HaueHue Beipaxkenus Else, ecm 3Hauenne 3T0T0 M0 paBHO 0.

Expression Builder - precur : Then

&

' GP—resultZl'
“I- | General Functions

Function Return
iz_integer(TEM) Boolean
iz _real(TEM) Eioolean
iz_numker( TEM) Boolean
i _string(ITEM) Eioolean
iz_clate(TEM) Boolean
iz_time( TEM) Eioolean
iz_timestamp(ITEM) Boolean
iz _datetitme TEM) Eioolean
to_integer(I TER) Integer

is_integer(ITEM)

@ Check expression before saving

Fields x
Type Field Storage
8 result2 Irteger =

d:l period Irteger

d:l duration Irteger

&) treatment Irteger

f age Integer
8 FG-resut2 Intecier

& [CPresut2 |Real

& §GP-0 Real

& 3GP Real =
N

Returns & walue of true if ITEM type is aninteger. Otherwize, returns & value of falze.

PucyHok 306. Y3en ussnedenus: loctpontens Bblpa)keHnn 414 BoipaxkeHna Then

7. HaxmuTte KHOIKY C KaJIbKYJIITOPOM, YTOOBI OTKPBITh [locTpouTesib BripakeHUH kKak Beipakenue Then.

8. Bcrasbte nosie $GP-result? B BeIpaxxeHue.

9. Ienxuute mo OK.

I'maBa 22. AHaJM3 NaHHBIX BEDKUBAHUS, IICH3YPUPOBAHHBIX 110 HHTEpBaJiaM (0000IIEeHHbIE JIMHEHHbIC MOIEIIH)
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' Expfessinn Builder - -precur : Else .

1-'4GP-resultz |

General Function= || Figlds ¥
Function | Return Field | Storage

iz_integer( | TEM) Boolean 8 result? Integer =

iz _real(TEM) Eoolean ;[l period Irteger

iz_number(| TEM) Boolean {l duration Integer

iz _string(ITEM) Eoolean &) treatment Irteger

iz_date(TEM) Boolean ﬁ age Integer

iz_fitme(I TEM) Eoolean 5 8 FG-result2 Irteger

i_timestamp(ITEM) Boolean and ) or | [ Real

iz _datetitme I TEM) Eoolean ﬁ FGP-0 Real

to_integer(ITER) Integer = ‘yﬂi FGPA Real =

is_integer(ITEM)
Returns & walue of true if ITEM type is an integer. Otherwize, returns & value of falze.

E Check expression before saving

PucyHok 307. ¥Y3en nssnedenua: [loctpontesb BbipaXKeHuin A8 Boipa)keHns Else

10. HaxmmuTe KHOIKY C KaJbKyJISITOPOM, 4YTOOBI OTKPBITH [locTponTesnb BbipaxkeHuii kak Beipaxenue Else.
11. Bseaute B BeIpakeHHHU 1-, a 3aTeM BCTaBbTE B BhIpaxkeHue noje SGP-result?.
12. lenxuute mo OK.

' precur
G s @a0

Derive az: Condtional

Mode: (@ Single @) Muittiple

Derive field:

|precur

Derive as: | Condtional
Field type: g:Defaunb £ of

If:

|'$G-res:ult2' |

Thert

|'$GP-res:uIt2' |

Elze:

|1-'$GP-resu|t2' |

PucyHok 308. Onuwuu napameTpoB y3na n3sieyeHns
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13. TlpucoenuHute X Y371y U3BJICUCHUS y3€JI TAOIUILI U BHITIOJTHHUTE €TO.

Table (11 fields, 78 records) #3 E]T
la Fle [ et ) Generate i
il_'.&.nnqtatic_-nsl_;
resuft2 |peri0d |durati0n |treatment |age |$G-result2 |$GP-resuﬂ2 $GP-0 |$GP-1
1 i} 1 2 1 45 0 0875 0875 0125 .
2 1 PP 1 4 0 0a17 0&7 0183
3 ul 1 1 1 73 0 0875 0875 0125
4 0 2 1 73 0 0a17 0&7 0183
5 0 1 1 1 54 0 0475 0475 0125
6 0 2 1 54 0 0a17 0&7 0183
7 0 1 2 1 58 0 0475 0475 0125
8 0 PP 1 55 0 0a17 0&7 0183
5 0 1 1 0 56 0 0496 0496 0104
10 0 2 o % 0 0347 0347 0153
11 0 1 2 0 49 0 0496 0496 0104
12 0 PP o 49 0 0347 0347 0153
13 0 1 1 1 0 0475 0475 0125
14 0 2 1 o0 0&17 0&7 0183
15 0 1 1 o # 0 0496 0496 0104
16 0 2 o 4# 0 0347 0347 0153
17 0 1 1 1 3 0 0475 0475 0125
18 0 2 1 3 0 0a17 0&7 04183
13 1 1 1 1 7 0 0475 0475 0125
20 0 1 1 1 @ 0478 0475 0125 =
[ e —————————————————————— [

PucyHok 309. lNpeackasaHHaAa BEpPOATHOCTb

Tabmmua 3. OueHKa BEpOATHOCTeN peLumnanBa

Oo0padoTka 6 MecsineB 12 mecsinen
A 0,104 0,153
D 0,125 0,183

Ucxonst n3 OLleHEHHBIX BEPOSITHOCTEH PEIMIMBOB, BEPOSITHOCTL BBIKMBAHUS B TeUeHHE 12 MecseB MOXeT ObITh
onenena kak 1—(P(recur, ) + P(recur, )X(1-P(recur, ,))); COOTBETCTBEHHO AJIA KAX/IOTO JICYEHHS:

A:1-(0,104 +0,153*0,896) = 0,759
B:1-(0,125+0,183*0,875) = 0,715

4TO CHOBA JEMOHCTPUPYCT CTATUCTUUCCKU HEZHAYUMYIO MOAJACPIKKY JICUCHU A A xax JIYYIIEro JICYCHUs.

UTor

C nmoMmoIibo 0000IIEHHBIX JIMTHEHHBIX MOJIeJIeil BbI BHITOJIHIIIM MOATOHKY psfaa MOJIEJICH TOMOIHSIOMEH JOT-JI0T
perpeccu IS JaHHBIX BRDKHBAHUS, ICH3YPUPOBAHHBIX 110 MHTEpBaiaM. HecMOTpst Ha HajIM4YMe HEKOTOPBIX
aApryMEHTOB B I10JIb3Y BEIOOPA JICUCHUS A, IS JOCTYKEHUS CTATHCTUYECKHM 3HAYMMOT'O PEe3yJIbTaTa MOXKET
MOTPeOOBAThLCS UCCIIeJOBaHUE O0JIbIIero oobeMa. OTHAKO eCTh HECKOJILKO aIbHEUINUX MyTell NCCIleIOBaHUS
CYLLIECTBYIOIIUX JaHHBIX.

* MoxeT oka3aTbcs 11eJIecO00pa3Hoil TOBTOPHAS MOATOHKA MOAEIH ¢ 3 dexTaMn B3anMOAEHCTBHS, B YaCTHOCTH,
Mexny dakropamu Iepuog v I pynma ucmviTyemoix.
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OO0OBsICHEHNE MaTEMATHIYECKMX OCHOB METOI0B MOACIMPOBaHMSI, UCITOIb3yeMbIXx B IBM SPSS Modeler, cmoTpuTe B
nyosmkauuu IBM SPSS Modeler: Pyko6oacteo 1o airopurmam.

CBA3aHHble npoueaypbl

IMpouenypa OGOOIIEHHBIEC TUHEHHBIE MOJIEIIH - MOIIHBIM HHCTPYMEHT JUJIS IIOJITOHKU CAMBIX pa3HOOOPa3HBIX

MOJIEJICH.

* TIponenypa O6001IeHHBIE YPABHEHUS OLIEHKU PACIIUPSET 00OOIIEHHYIO JIMHEWHYIO MO/IeJIb, pa3perast
TIOBTOPHBIC UBMEPCHUA.

* Ilponenypa JIuHeltHbIE CMEIIAHHBIE MOJIEIIHN TO3BOJISET BRITOJIHITH IIOATOHKY MOJIEJIEH I KOJIIMYeCTBEHHBIX
3aBUCUMBIX EPEMEHHBIX CO CIIyYailHBIMI KOMIOHEHTHBIMH M/WUJTM IOBTOPHBIMHU U3MEPEHUSIMHU.

PeKomeHayemoe uteHue

JononauTenbHyro nHpopManuro 06 0000IIEHHBIX JJUHEHHBIX MOJIEIIX CMOTPHUTE B CJIEAYFOIINX TEKCTOBBIX
HUCTOYHUKAX:

Cameron, A. C., and P. K. Trivedi. 1998. Regression Analysis of Count Data. Cambridge: Cambridge University Press.
Dobson, A. J. 2002. An Introduction to Generalized Linear Models, 2 ed. Boca Raton, FL: Chapman & Hall/CRC.
Hardin, J. W., and J. M. Hilbe. 2003. Generalized Linear Models and Extension. Station, TX: Stata Press. McCullagh,
P., and J. A. Nelder. 1989. Generalized Linear Models, 2nd ed. London: Chapman & Hall.
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naBa 23. Ucnonb3oBaHue perpeccuun NyaccoHa anAa aHanusa
4acToTbl NOBpeMAeHUi1 cyaoB (0006LLeHHble NUHeNHble
Mojaenm)

O06006111eHHYO JIMHEHHYIO MOJIEJIb MOXXHO HCHOJIb30BaTh JJIsl HOATOHKH perpeccu IlyaccoHa s anaimmsa
JMCKPETHBIX JaHHbIX. HanpumMep, Ha60op JaHHBIX, OPECTABIICHHBII U IPOAHATM3MPOBAHHEIA B IPyroii paboTe 2,
OTHOCUTCS K MOBPEXJIEHUSM, IPUINHEHHBIM I'Py30BbIM Ccy1aM BoJHaMmu. KoJmuecTBO HHIUAEHTOB MOXKHO
CMOJIEINPOBATh B BU/JIE pacnpeaesienus [lyaccona npy 3aJJaHHbIX 3HAUEHUSX IPEIUKTOPOB; OIYUYEHHASI MOJEIb
MOXET IOMOYb OIPEIEJIUTh, CyAad KAKUX TUIOB IOBPEXIAFOTCS Yalle BCETO.

DTOT mpUMep UCTIOIB3YeT NOTOK ships_genlin.str, B XOTOPOM HCIOJIb3YeTCs (hailyt JTaHHBIX ships.sav. PailsT TaHHBIX
HaxoauTcs B manke Demos, a Gaitil HOTOKa - B IOIIATIKE S{reams.

MogenupoBaHue rpy0oii OIeHKM KOJIMYECTB B s4eiikax B 3TOM CUTyallMl MOXET BBECTHU B 3a0JIyXACHHUE, IIOCKOJIbKY
nepemeHHasi Cymmaprole mecAayvl IKCIAyaTayuy 3aBUCUT OT THUIA cyJHa. [lepeMeHHbIe, OJOOHBIE ITOMH,
U3MeEPSIOIe BeJIMYUHY "TIOABEPKEHHOCTU" PUCKY, 00pabaThIBatoTCs B 0000IIEHHOI TMHEHO! MOJIen KaK
nepeMeHHble cMmetenus. Kpome toro, perpeccus Ilyaccona npemosaraer, 4To jorapudm 3aBUCUMON NepeMeHHON
JIMHEEH B IpeAuKTOpax. TakuM oOpazoM, B moaronke perpeccun I[lyaccona mis KoJmuecTBa IPOUCIIECTBHIL ¢
IIOMOIIBIO JIMHEWHBIX MOAEJIEH HY)KHO HCTIOJIb30BAaTh Jlorapugm cymMmapHuix mecayes IKCIAYATaAyuu.

NoaroHKa perpeccuu lNyaccoHa ""co cBepxpaccenBaHuem"

1. JlobGaBbTe y3es1 HCTOYHHUKOB (haiijia CTATUCTHUKY, YKAa3bIBAOIIUI Ha (ailst ships.sav B manke Demos.

-

ships.sav Standard Poisson

Megative Binomial

Pucyrok 310. NoTok npumepa Ana aHam3sa 4acToTbl MOBPEXKAEHWI

2. McCullagh, P., and J. A. Nelder. 1989. Generalized Linear Models, 2nd ed. London: Chapman & Hall.
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2. Ha Bxianke @uibTp y371a HCTOYHUKA HCKIIFOUUTE HoJIe months_service. [logBeprayThie JorapugmMuieckoMy
npeoOpa3oBaHMIO 3HAYCHUS ITO IIepeMEHHOIT cofiepxatcs B noJie log_months_service, koropoe OyneT

HCIIOJIb30BATHCA IPU aHAJIM3EC.

i

=,

i}ﬁhips.sav

_ | |EI Hefresh_|

FCLED _DEMOZIzhips . zav

ﬁ E}i TEEEE” &Egma’;'ﬁgil
7 el

D=

Fieldz: 6in, 1 fitered, 0 renamed, 5 out

..

Field Fitter
tvpe —p
construction —_—
operation —_—
morths_service 22—
log_months_zervice —p
damage_incidents —_—

Field

tvpe
construction
operation
monthz_service

log_months_service

damage_incidents

(@ wiew current fields Wiewy unuzed field zeftings

| OH | Cance

Apply | Hgﬁetl

PucyHok 311. QunbTpaumna HeHy»XHOro nosq

(ﬂperﬁ BapUaHT: JJIA 3TOr0 HOJIsI MOXHO U3SMCEHUTL POJIb MOXHO Ha Her Ha BKJIAJIKC Tunsr BMecTO TOrO,
YTOOBI €T0 HUCKJIFOYaTh, NI BbI6paTL IIOJIA, KOTOPBIC Bbl XOTUTC UCIIOJIL30BATH Ha Y3JI€ MOI[eJ'II/IpOBaHI/IH.)

3. Ha Briaake Tumsl y3j1a KICTOYHUKA 3aaaiiTe 1151 mojist damage_incidents pons Ha3navenne. [171s1 Bcex

OCTaJIbHBIX MOJIeH HYXHO 3aaTh POJIb Bron.

4. HaxwmwuTte kHONIKY UTeHne JaHHBIX, YTOOBI CO3JIaTh IK3EMILISAP TaHHBIX.
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:.s sﬁips.ﬁw E

Figld — ||_ Meszurement || Yalues ! Mizzing Check
{:}type &:Nnminal | 12345 | Mone
{ ¥ construction | Tl Ordinal B0,65,70,75| Mone

{} operation {l Ordinal 60,73 Mone

3 log_morths... & Cortinuous 3806662, Mone
{} damage_inc. .. ﬁ Cortinuous 053] Mone

@ wiew current fields () Wiew unuzed field zeftings

or [ cancel

PucyHok 312. Baparnne ponm nona

5. TlpucoenwHHUTE K y3JIy HCTOUYHUKA y3es1 OOO0OIIeHHAS JIMHEHHAS peTpecchs; Ha y3Jie 0000IIeHHOM JIMHEHHOM
MOJIEJIH LIEJIKHUTE 0 BKJIajke Moes.

6. B xauectBe mepeMeHHOI cMeleHusl BeIOepute log_months_service.

T'nasa 23. Ucnosnb3oBanue perpeccun [yaccoHa st aHaIM3a 4acTOThI HOBPEXKICHUI Cy10B (000O0IIECHHBIE JINHEHHBIE MOICIIN) 273



s el e Anayae | Aretations.
hodel narme: ©) cuto @) Custom Owerdispersed Poizson

Uze partitioned data

Build model for each split

tlacel type: @ Main effects orily ) Main effects and =l tuva-weay interactions
Offzet:
@ arizkle
Orffzet field:
) Fixed value
Yalle: 0.0 ¢

Base category for flag target;

Include intercept in model

PucyHok 313. Beibop onuuii mozenu

7. IllenkHuTe Mo BKJIagKe JKCHEPT U BEIOEpUTE IKCHEPT, YTOOBI AKTUBUPOBATE SKCIEPTHBIE OMIUI
MOJEJIUPOBAHHUS.
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Mode:  ©) Simple @Expert

~Target Field Distribution and Link Function

The distribution that you choose determines wwhich link functions are available.

Distribution: lp.:.isg.;.n - ] ~Parameters

Parameter for negative binomial;

@ Specify value walle: 1.0 58
B Extimate
.
Parameter for Tweedie: 150
e
Link function: |Log "J Potwver: D05
Method and teration settings are not available if Distribution = Mormal and Link
Function = Identity.
~Parameter Estimation
3 .
Method: lH'm"b”Eﬂ "_J Mairmum Fisher scoring terstions: 115
2 .
Scale parameter method: |F_‘E;arspn Chi-2guare bl l “alle: 1.0
Covatiance matri @ Model-hased estimator () Robust estimator

Singularity tolerance:

Yalue order for categorical inputs: (2 szcending @ Descending ©) Use data order

PucyHok 314. Bei6op A0MOAHNTENbHBIX ONLMi

8. B xauecTBe pacmpejesieHus 1JIs OTBeTa BbiOepuTe pacnpenesienue Ilyaccona, a B kauecTBe GYHKIHMHU CBS3H -

Jlorapugmuyeckas.

9. B xauecTBe MeTOMA 11 OLIEHKHU MapaMmeTpa macmtada Beioepute Xu-kBaapat ITupcona. OGpIvHO cunTaeTcs,
4TO napaMeTp Macirtada B perpeccun [lyaccona pasen 1, Ho Makkaia u Henaep npuMeHsIIOT OLICHKY
xu-kBaapat [IupcoHa 1151 morydeHust 6oJiee KOHCEPBATUBHBIX OLEHOK JUCHEPCUY U YPOBHEH 3HAYMMOCTH.

I'naBa 23. Vicnonp3oBanue perpeccuu ITyaccona aiis aHa3a 4acTOTHI HOBPEXACHUI Cy0B (0000IIEHHbIE JIMHEHHbIC MOIEIIH)
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10. Bri6epute I1o yObIBaHHIO B KaUeCTBE MOPSIKA KaTeropuit st Ko3ppunueHToB. DTO 3HAYUT, YTO NepBas
KaTeropust Kaxaoro ¢paxkropa OyAeT ero 3TaJOHHOM KaTeropueil; BJIMsSHUE 3TOTO BRIOOpa Ha MOJEIIb
3aKJIIOYACTCS B MHTEPIIPETAIMU OIICHOK apaMeTPOB.

11. Haxwmwute KHOTKY BbINOJHATH, YTOOBI CO3IATh CJICTIOK MOJIEJIH, KOTOPHIi OyIeT J0OaBIJIeH Ha XOJICT OTOKA, a
Taxke Ha MAJIMTPY MOEJIeH B IpaBOM BepxHeM yriy. st mpocMoTpa HoIpoOHOCTEH MOIENH IEJIKHITE
IpaBOM KHOMKOW MBIIIH N0 cJIenKy U BeioepuTe M3mMennts mimm ITpocMoOTpeTh; 3aTeM IIEJIKHUTE IO BKJIAJIKE
JlonoJiHUuTE/IbHO.

Cratuctuka Kputepua cornacuia

Yalle ot Waluedf
Deviance 33695 25 1.548
Scaled Deviance 221883 25
FPearzon Chi-Sguare 42 275 25 1691
Zcaled Pearson Chi-Sguare 25.000 25
Log Likelihood3 -Gig 281
Akaike's Information
Criterion (AN 154 562
Finite =ample Corrected AIC
(AICC) 1620682
Baveszian Information
Criterion (BIC) s
Consistent AIC (CAIC) 177.289

Dependert “ariable: Mumber of damage incidents
Model: (Intercept), type, construction, operation, offzet = log_months_

Zervice
A. The full log likelihood function iz dizplayed and uszed in
computing information critetia.
b. Information criteria are in small-is-hetter form.

PucyHok 315. Cratuctnka Kputepua corniacua

Tabmuma CtaTucTUKa KPUTEPHS COTJIACUS COJIEPKUT U3MEPEHU s, MOJIE3HbIE /17151 CPDABHEHUSI KOHKYPUPYIOIINX
moneneit. Kpome Toro, 3nauenue/ct.c6. i1l CTATUCTUKY YKJIOHCHUS M CTATUCTUKU XU-KBaapatT [TupcoHa maert
COOTBETCTBYIOIIIME OLICHKH JIJIs TapaMeTpa Maciutaba. DT 3HaueHus 11s perpeccuu [lyaccoHa noDKHBI OBITh
6sm3ku k 1,0. Ecoim oru 6ostbinie 1,0, 3T0 03HAYAET, YTO MOXET OKa3aThCs MPABIONOI00HOM MOITOHKA MOJEIIHN CO
CBEpXpacCceMBAHUEM.
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YHuBepcanbHbI KpUTEPUN

Omnibus Test?

Likelihood Ratio Chi-Square df Sig.

63.650 8 .000

Dependent Variable: Number of damage incidents
Model: (Intercept), Year of construction, Period of operation, Ship type, offset = Logarithm of aggregate months of service

a. Compares the fitted model against the intercept-only model.
PucyHok 316. YHusepcasbHbii Kputepuit

VHuBepCaJIbHBIA KPUTEPUH - 3TO KPUTEPHHA XU-KBAApaT OTHOLICHUS IPABAONOA00NS TEKYIIeH MO
OTHOCHUTEJIbHO ITyCTON MOJe/M (B JAHHOM CJIy4ae MOJIEJIU CO CBOOOJHBIM WIEHOM). Y POBEHb 3HAYMMOCTH MEHbIIIE
0,05 o3HavaeT, 4TO TeKyllas MOAes b paboTaeT JIyyllle MyCTON MOJIENN.

TecTupoBaHue apPpeKToB Mogenen

Tests of Model Effects

Type Il
Source Wald Chi-Square df Sig.
(Intercept) 2138.657 1 .000
Year of construction 17.242 3 .001
Period of operation 6.249 1 .012
Ship type 15.415 4 .004

Dependent Variable: Number of damage incidents
Model: (Intercept), Year of construction, Period of operation, Ship type, offset = Logarithm of aggregate months of service

PucyHok 317. TectnpoBaHmne appextoB Mmoaenei

Kax/1plii 4jleH B MOJIEJIH IPOBEPSETCSI HA HAJIMYKE Y HErO KaKoi-Tnbo0 3 dexta. V wWIeHOB ¢ YPOBHSIMHU 3HAUUMOCTH
MenbIe 0,05 ecTb HEKOTOPBIH BUIUMBIHN 3 dexT. KaXkIpIit n3 WieHOB TJIaBHBIX 3((PEeKTOB BHOCUT BKJIa] B MOJIEb.
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OueHKu napameTpoB

Parameter Estimates

95% Wald Confidence Interval Hypothesis Test

Parameter B Std. Error Lower Upper Wald Chi-Square df Sig.
(Intercept) -6.406 .2828 -6.960 -5.852 513.238 1 .000
[Year of construction=75] 453 .3032 -.141 1.048 2.236 1 135
[Year of construction=70] .818 .2208 .386 1.251 13.743 1 .000
[Year of construction=65] 697 .1946 316 1.079 12.835 1 .000
[Year of construction=60] 02

[Period of operation=75] .384 .1538 .083 .686 6.249 1 .012
[Period of operation=60] 0?

[Ship type=5] 326 3067 -.276 927 1427 1 288
[Ship type=4] -.076 3779 -.817 .665 .040 1 .841
[Ship type=3] -.687 A279 -1.526 .151 2.581 1 .108
[Ship type=2] -543 2309 -.996 -.091 5.536 1 .019
[Ship type=1] 0?

(Scale) 1.6910

Dependent Variable: Number of damage incidents
Model: (Intercept), Year of construction, Period of operation, Ship type, offset = Logarithm of aggregate months of service

a. Set to zero because this parameter is redundant.

b. Computed based on the Pearson chi-square.
Pucyrok 318. OueHkn napameTpos

Tabymma OueHK: mapaMeTPOB COIEPKUT CBOJIKY 3P PEKTOB KaXIOTo U3 MpeaukTopoB. [Ipu ToM, 4TO
HHTEpHpeTanus Ko3hPUIUEHTOB B 3TON MOJIE/IU TPYIHA U3-3a OCOOCHHOCTE! QYHKIIUM CBSI3U, 3HAKU
K03(D(DUIUCHTOB /I KOBAPUAT ¥ OTHOCHTEJIHHBIX 3HAUCHUH KOI(D(DUIUEHTOB /U1 ypOBHEH (pakTOPOB MOTYT 1aTh
Ba)XKHOE TOHUMaHue 3(H(HEKTOB MPEAUKTOPOB B 3TON MOJIEIIH.

e J171s1 xOBapHaT IOJIOKUTEbHBIE (OTpHUIATENIbHBIC) KOI(D(GUIMECHTHI 03HAYAIOT MOJIOKHUTEJIbHBIEC (0OOpaTHBIC)
B3aUMOCBSI3M MEXAY MPEIAKTOPAMHE U PE3yIbTATAMU BBHIMOJIHEHUS. Y BEJIMYMBAIOIIEeCs 3HAYCHUE KOBAPUATEHI C
MTOJIOKUTEIIbHBIM K03(D(DUIIMEHTOM COOTBETCTBYET YBEJIMUMBAFOIIEHCS YaCTOTE CIIydaeB MOBPEKACHMIA.

* [l ¢paxTopoB ypoBeHb (PAKTOPOB C HoJiee BBICOKMM K03 (hUIIMEHTOM 03HAYaeT 60Jiee BBICOKYIO YaCTOTY
MOBPEXACHNUS. 3HAK KO3 dumeHTa 11t ypoBHS (GaKTOPOB 3aBUCUT OT 3 (ekTa 3TOro ypoBHs (pakTopoB
OTHOCHUTEJIbHO 3TAJIOHHOW KATErOPUH.

Ha ocnose OIICHOK ITapaMETPOB BO3MOXHBI CJICAYIOINNUC HHTCPIPETAIINN

* V Tuna cyaua B [type=2] yacToTa NOBpEXKICHUN CTATUCTHYECKH 3HaUnMas (3HaueHue p 0,019) yactora
moBpexaeHuit (oneHeHHBIH K03 dunument —0,543) Hinke, 4eM y Tuna 4 [type=1] - 3TaJIOHHO# KaTerOpuu. Y THUIIA
C [type=3] oueHeHHBII MTapaMeTp HakTHUECKN HIDKE, YeM Y TUMA B, HO I3MEHYNBOCTH OlleHKN TrHa C 3aTeMHSeT
3¢ dpexrT. CMOTpUTE OLEHKH MapruHAIbHBIX CPEOHUX IJIS BCEX CBSI3EH MEXTy MEXIY YPOBHIME (DaKTOPOB.

* V¥ cynoB, nocTpoeHHbIX Mexay 196569 [construction=65] u 1970-74 [construction=7()] cTaTUCTUYECKI
sHaunMasi (3HaveHus p <0,001) uactota nospexaeHuii (oneHeHHbIe KO3 duumeHTs! 0,697 1 0,818
COOTBETCTBEHHO) BBIIIIE, Y€M Y CyJIOB, TOCTPOECHHBIX Mex Ay 1960 u 1964 [construction=60] - 3TaIOHHOI
kaTeropud. CMOTpHUTE OLCHKN MaprUHAJILHBIX CPETHIX [T BCEX CBS3EH MEXIy MEXAY YPOBHIMHU (GaKkTOPOB.
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* V¥V cynoB, BBEJICHHBIX B 9KCIUTyaTanuto Mmexay 1975 u 1979 [operation=75], cratuctuuecku 3HaunMasi (3Ha4CHUE p
0,12) yactota noBpexacHuit (oneHeHHbIN Koadduiment 0,384) Briiie, 4eM y CyA0B, BBECHHBIX B 3KCILTyaTAIHIO
Mexay 1960 u 1974 [operation=60].

NMoAaroHKa aJibTepPHaTUBHbIX Moaenen

OnHa mpobsiema ¢ perpeccueii ITyaccona "co cBepxpacceMBaHUEM" COCTOUT B TOM, YTO OTCYTCTBYeT (hopMaJIbHBII
croco0 ee MPOBEPKH OTHOCHTEILHO "cTaHmapTHOI" perpeccuu [lyaccona. OgHako oauH popMabHEL TecT,
MTO3BOJIAFOIINHN ONIPEIEINTh, €CTh JI CBEPXPACCEMBaHIE, TOAPAa3yMeBaET BHIIIOJHEHNE IPOBEPKHA OTHOIIICHHUS
mpaBaonono0us Mexay "cranmaptHoi” perpeccueit [lyaccoHa n oTpunaTeIbHON OMHOMHAIBLHON perpeccueit co
BCEMH OCTAJIbHBIMU OJIMHAKOBO 3aJaHHBIMH napaMmeTrpamu. Ecim B perpeccuu [Tyaccona HET HIKakoro
CBEPXPACCEUBAHMUS, TO Y CTATUCTUKH —2X(JIorapuMuIecKoe npasaonogodue a1 moaemu [Iyaccona —
Jiorapu(pMHUIECKOe TpaBIonogodue A1 MOJIETIN OTPUIIATEIbHON OMHOMUAJILHON PErpeccuu) TOJIKHO ObITh
CMEIIIaHHOE paclpeiesIeHUe C MOJIOBUHOHI €ro MOJIOKUTEILHON BEpOSITHOCTHOM Mepbl ) 1 OCTATKOM B
pachpenesieHuH XU-KBaJpaT ¢ OJHON CTENEeHbIO CBOOObI.

1. B xavecTBe MeTOma [JIs OLIEHKH ITapaMeTpa Macitabda Beroepute PHKCHPOBAHHOE 3HAYEHHe. 3HAUCHIE 110
yMOJTYaHHIO - 1.

Ed Megative Binomial

Figlds | Model | Expert | Anayze | Annctations
Mode: © Simple @ Expert

Target Field Distribution and Link Function

The distribution that you chooze determines which link functions are available.

Distribution: ;Negati\.-e hinomial v'! Parameters

Parameter for negstive binomial:

@ Specify value
© Estimate
s
-
Link function; |Lag e =
ethod and iteration settings are not available if Distribution = Mormal and Link
Function = ldentity.
Farameter Estimation
[ = | [ ]
Method: |Hyhrid | Maximum Fisher scoring fterations:
Sicale parameter method: | Fixed value | Walue:
Covatiance matrix: @ Model-based estimator ©) Robust estimatar

Singularity tolerance: !1 E-007 |

"alue order for categorical inputs;  © Ascending @ Descending © Use data arder

(o) () ()

Pucyrok 319. Bknaaka Okecrnept

2. J175 MOATOHKY OTPHUIATEIFHON OMHOMHUAIILHOM perpecciu CKOMMPYiTe U BCTaBbTe y3eJI 0000IIeHHON JIMHEHHOT
MO/IEJIH, TIOJICOSAMHUTE €r0 K y3JIy HCTOYHNKA, OTKPONUTE HOBBIH y3€JI U IIEJIKHATE 110 BKJIAKe JKCHepT.
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3. B xauectBe pacnpenesienns BoioepuTe OTpHuaTe/ibHOe OMHOMHAIBHOEe. OCTaBbTE JJIs1 BCIOMOTaTeJIbHOTO
napamerpa 3HaYeHHE O YMOJYAHUIO 1.

4. 3al'ly€TI/ITe IIOTOK U TPOCMOTPUTE BKIIAAKY HOHOHHI/ITGHLHO JJ1s1 BHOBb CO3JIAaHHBIX CJICIIKOB MO/IEJICH.

CtaTucTUKa KpuTepua cornacus

Walue df Y alueldt
Deviance 38.695 25 1.545
Scaled Deviance 38685 25
Pearson Chi-Scuare 42275 25 1691
Scaled Pearson Chi-Sgusre 42275 25
Loy Likelihood 3 -G5.281
Akaike's Information
Criterion (&1C) Tataee
Finite Sample Corrected AIC
LA 162,062
Barvesian Information
Criterion (BIC) 168239
Consistent AIC (CAI) 177.299

Dependent *ariable: Mumber of damage incidents
Model: (Intercept), type, construction, operation, offzet = log_moanths_
Service

&. The full log likelihood function iz displayed and used in
computing information criteria.

b. Infarmation criteria are in small-is-hetter form.

Pucyrok 320. Ctatuctuka Kputepus cornacua A ctaHaapTHou perpeccuu [yaccoHa

Jlorapudmuueckoe npasaomnogodue, coobiaemMoe sl cTanaapTHoit perpeccun [lyaccona, cocrasisier —68,281.
CpaBHHTE €ro ¢ MOJICJIbIO OTPHUIIATEIILHOW OMHOMUAIBHON PErpeccui.

e off aluesdf
Deviance 11145 25 446
Scaled Deviance 11145 25
Pearzon Chi-Sguare g.815 25 333
Scaled Pearzon Chi-Sguare §.813 25
Loy Likelihiood@ -53.723
Akaike's Infarmation
Criterion (AIC) gl
Finite Sample Corrected AIC
(AICE) 192950
Bayesian Infarmation
Criterion (BIC) LR
Consistent AIC (CAIC) 205187

Dependent Yariable: Mumber of damage incidents
Model: (Intercept), type, construction, operation, offset = log_moanths _
service

&. The full log likelihood function iz displayed and used in
computing information criteria.

b. Information criteria are in small-is-better form.

PucyHok 321. Ctatuctuka KpuTepus cornacus Ais OTpULaTebHONi GUHOMMATBLHON perpeccum

Jlorapudmuueckoe nmpasaomnoaodue, coodIaeMoe A1 OTpUATEIbHON OMHOMHUAILHON perpecchu, COCTaBIISICT
—83,725. daxTUUECKH OHO MeHblte TOTaPUPMUIECKOT0 paBaononoous 1 perpeccun [lyaccona, yTo o3HayvaeT (B
OTCYTCTBUE HEOOXOTUMOCTH MPOBEPKU OTHOIIECHUS PABIONOI00HS), YTO 3T OTPUIIATEIbHAS OMHOMHUAIbHAS
perpeccust He mpeiaraeT yJIydIlleHns o CpaBHEHHIO ¢ perpeccueii [Tyaccona.

OZ[HaKO BbI6paHHOC 3HAYeHME 1 J1JI BCMIOMOTATEIIbHOTO nmapaMeTpa OTpuIaTCIbHOI O OMHOMHUAIBLHOTO

pacrmpeesieHus] MOKET He OKa3aThCs ONTUMAJIbHBIM JJIS 3TOro Habopa JaHHbIX. Jpyroi cnocod, KOTOPhIi MOXHO
OnpoOOBaTh JJIS1 CBEPXPACCEHMBAHMUS - BBIIIOJIHUTH HOATOHKY MOJEJIN OTPUIIATEIbHOW OMHOMHAJILHOM Perpeccuu co
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BCIIOMOTATEJIbHBIM TApaMeTPOM, paBHBIM 0, 1 3aTpeO0BaTh KpUTEpHU MHOXHTENEH JIarpankas 11ajJoroBoM OKHe
BeiBon Britanku Oxcnept. Ecin 3TOT kpuTepuii HeCyIIeCTBEH, CBEpXpACCEMBAHUE HE JOJDKHO IPEACTABIIATE COOOM
npobyemy JJisg 3TOro Habopa JTIaHHbBIX.

UTor

C nomo1bo 0000IIEHHBIX JIMHEWHBIX MO/IEJIEH Bbl BHITOJIHWIA HOATOHKY TPEX OTJIMYAFOIINXCS MOJIEJIeH 115
JIMCKPETHBIX TaHHBIX. JJOKa3aHO, YTO OTPHUIATEIbHAS ONHOMHUAIIEHAS PETPECCHS HE AT HUKAKOTO YIIYUIICHUS 10
cpaBHeHnIo ¢ perpeccueii [Tyaccona. Perpeccus [TyaccoHa co cBepXpaccemBaHNEM BBITJIANT PA3yMHOM
abTepHATUBOI cTaHIapTHOM Momem [TyaccoHa, HO popMaIbHOTO TecTa I BRIOOpa MEXTy HUIMH HE CyIIIECTBYET.

OO0bsiCHEHE MATEMATUYECKIX OCHOB METOI0B MOJICJIMPOBaHUsI, KCNOJIb3yeMbix B IBM SPSS Modeler, cmotpuTte B
nyosmkanuu IBM SPSS Modeler: Pykoeoactso 1mo airopurmam.

CBfA3aHHbIe npoueanypsbl

[Mponenypa OGOOIIEHHBIEC IMHEHHBIE MOJICIIH - MOIIHBIA HHCTPYMEHT JIJIS IIOJTOHKU CAMBIX pa3HOOOPa3HBIX

MOJEJICH.

* TIpouenypa O6001IeHHBIE YpABHEHUSI OLIEHKU PACIIUPsIeT OOOOIIEHHYIO JIMHEHYIO MOEJb, pa3perias
TIOBTOPHBIC UBMEPCHUS.

° Hpoueuypa JInHeliHbIe CMEIIaHHBIE MOJIEJIN TIO3BOJISET BHIMOJIHSATD IIOAT OHKY MOJIEJIEH IJIS1 KOJIMYECTBEHHBIX
3aBUCUMBIX IICPEMEHHBIX CO Cﬂy‘{aﬁHLIMH KOMIIOHEHTHBIMHY W/WJIA IIOBTOPHBIMU U3MEPCHUAMMU.

PeKomeHayeMmoe uteHue

HOHOJ’[HI/ITeJ'II)HyIO I/IH(l)OpMaI_[I/IIO 00 O606HleHHI)IX JIMHEUHBIX MOJIEJISIX CMOTPUTE B CJICAYIOHIUX TEKCTOBBIX
HUCTOYHHUKAX:

Cameron, A. C., and P. K. Trivedi. 1998. Regression Analysis of Count Data. Cambridge: Cambridge University Press.
Dobson, A. J. 2002. An Introduction to Generalized Linear Models, 2 ed. Boca Raton, FL: Chapman & Hall/CRC.
Hardin, J. W., and J. M. Hilbe. 2003. Generalized Linear Models and Extension. Station, TX: Stata Press. McCullagh,
P., and J. A. Nelder. 1989. Generalized Linear Models, 2nd ed. London: Chapman & Hall.
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naBa 24. [NoAroHKU raMmma-perpeccum ana cTpaxoBbiX UCKOB
no asTomoounam (O606LLeHHble NUHelHbIe MoAenu)

O06001IeHAY O JIMHEHHYI0 MOJEIIb MOXXHO UCIIOJIB30BATh C IEJIbIO TIOATOHKU TaMMa-perpecCld I aHaIM3a JaHHBIX
MOJIOKUTEIILHOTO Arana3oHa. Hanpumep, HaOOp TaHHBIX, IPEICTABJICHHBIH U MPOaHAIM3UPOBAHHEIHN B IPYroi
paboTe *, kacaeTcs HCKOB 3a MOBpPEX/CHNE aBTOMOGMIIEi. CpeTHIOI CyMMY HCKa MOKHO CMOJIETHPOBATE KaK
IMEIOIIYI0 TaMMa-pacipeesieHne, NCTIOJb3YFolee ((YHKIIMIO MHBEPCHOM CBSI3 [1JII COOTHOIIICHUS CPETHETO
3aBHCHUMOI IEPEMEHHOM ¢ JIMHEHHOW KOMOUHAIIUEH MPeAUKTOPOB. 1715 yuéTta mepeMeHHOTO YHCIIa UCKOB,
UCIIOJIB3YEMOTO JUJIsl BBIYUCIICHUS CPEAHUX CYMM HMCKOB, HaJ10 3a1aTh Yuc/10 uckog B Ka4eCTBE Beca
MaclTabupoBaHusl.

DTOT mpUMeEp UCTIOIIB3YeT MOTOK car-insurance_genlin.str, B KOTOPOM UCIIOJIBb3yeTCs (a1 TaHHBIX
car_insurance_claims.sav. ®alil JaHHBIX HAXOTUTCS B nanke Demos, a (a1 ToTOKa - B TIOJINAIKE Streams.

Co3naHue NOTOKa

1. JlobGaBbTe y3e/1 UCTOYHHUKOB (haiiyia CTATUCTUKY, YKa3bIBArOIIUI HA (ailst car_insurance_claims.sav B nanke

Demos.
L
—_— e
car_insurance xlaims.. L Telaimamt
.
L4
claimamt Tahle

PucyHok 322. Mook npumMmepa AN1A NpeacKasaHWAa CTPaxoBbiX UCKOB 10 aBTOMOOWIIAM

2. Ha Briranke Tumsl y371a ucTounuka 3agaiite 1y nois claimamt poyis HazHauenne. [{J1s Bcex ocTaJIbHBIX MOJICH
HY)XHO 3a/1aTh poJib BBoa.

3. Haxwmute xHONKY UTeHHe TaHHBIX, YTOOBI CO3AaTh 9K3EMILISP JAHHBIX.

3. McCullagh, P., and J. A. Nelder. 1989. Generalized Linear Models, 2nd ed. London: Chapman & Hall.
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{4 car_insurance_claims.sav E

FCLEC DEMOS/car_insurance_claims.sav

| Fied | Messurement | \Vaues | Mssng | Check | Rols
{3 holderage 7l Ordinal 12345, Mane ™ Input

{} wehiclegraup &) Mamiral | 1234 | Mare _\ Input

{} wehicleage {l Orlinal | 1234 | Mone _\ Input

{} clzithatmt ﬁ Cortinuous o [gs0 Mare @ Target

{} nclaims f Continuous . [0434] Mone _@ Mone

@ view current fields  © View unused field zeftings

Lok ) (cooat =)

PucyHok 323. Baparne ponm nona

4. TlpucoegmnuTe K y3)Iy HCTOYHHKA y3es1 OO0OIIeHHAS JIMHEWHAS perpecchsi; Ha y3Jie 0000IIeHHON IMHERHO
MOJIEJIH LIEJIKHUTE 1o BKJaake [ToJs.

5. B kauecTBe moJjist MacIITaOHOTO Beca BBIOEpUTE nclaims.
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PR R A
SR

@ Use type node zettingz ©) Use custam zeftings

Target: |

Irpts:

Partition:

Splits:

Use weight field

Target field represents number of events occurting in & set of trisls

@ variakle

Trisls field: l |"E!
@ Fixed valus

Pumber of trisls: 10%

PucyHok 324. Beibop onuuy none

6. H.IGJ'IKHI/ITC 10 BKJIAJKEC BKCﬂepT, YTOOBI AKTUBUPOBATH JOIOJIHUTCIIbHBIC OIIIIUN MOACJITUPOBAHUS.

I'naBa 24. IToArOHKM raMMa-perpeccuu sk CTPAXOBBIX KCKOB 1O aBTOMOOHISIM (OGO0O0IIEHHBIE JINHEHHBIE MOICIIH) 285



ﬁ ¢ laimamt

Figlds || Model | Expert | Analyze = Annotations
Mocle: Simple @ Expert

Target Field Distribution and Link Function

The distribution that vou choose determines which link functions are availakle.

Diztribution: iGamma - Parameters

-
- .

[
Link function; |Pawer

Method and iterstion settings are not available if Distribution = Mormal and Link
Function = Identity.

Parameter Estimation
, P — _— o ]
Methodk |Hytarict | Maimum Fisher scoring iterations: 1=
Scale parameter method: |Pearson Chi-square n| 0 e
Covariance matrix; @ Model-bazed estimator Robust estimator
Singularity tolerance: !1E-DD? = |

walue order for categorical inputs: azcending @ Descending © Use data order

[. et ][b R_un][ Canc_:e_l_] Apply

PucyHok 325. Bbibop A0NOHUTENbHBIX 0Nyl

B xauectBe pacnpeacsicHnus OTKJIMKOB BI)I6epI/IT€ I'amma.

B kauectBe ¢pynknuu cBs3u BeiOepuTe CTeneHnasi, a B KaueCcTBe IoKa3aTelis ee cTenenn BBeaute -1.0. D10
oOpaTHas CBS3b.

9. B xavecTBe MeTOMa JJIs1 OIICHKH apaMeTpa MacinTaba BeioepuTe Xu-kaapat IMupcona. Oto Mmeton,
ucnosbp3yeMsiit Makkasa n Hemepom, TO3TOMY MBI CIIEAyeM €My 31eChb, YTOOBI TOBTOPHTH UX PE3yJIbTATHL.

10. Bwibepurte 1o yObIBaHHIO B Ka4eCTBE MOPSIAKA KATErOpHUit 1711 K03()(HUIMEHTOB. DTO 3HAYNT, YTO IepBas
KaTeropust KaXI0To pakTopa OyAeT ero 3TaJJIOHHOW KaTeropueil; BIUSHAE 3TOTO BEIOOpa Ha MOJEITH
3aKJTFOYACTCS B MHTEPIIPETAINN OLIEHOK TapaMeTpOB.

11. Haxmute kHONKY BBINOJHUTD, 4TOOBI CO3/IATH CJIETIOK MOJIENIU, KOTOPHIN Oy/1eT 100aBJIeH Ha XOJICT MOTOKA, a
TaKXe Ha NAJIMTPY MOJiejiell B BEpXHEM IIpaBoM yriy. JJis npocMoTpa NoApOOHOCTEH MOJE M IEJIKHUTE
MpaBOil KHOIIKO# MBIIIY IO CIIETIKY MoJieJH U BeioepuTe M3mennts nm [IpocMoTpeTh; 3aTeM BhIOEPHUTE
BKJIAIKy JlOTIOJTHATEIIHHO.

286 PyxoBozcTBo no npuioxenusMm IBM SPSS Modeler 18.2



OueHKu napameTpoB

Parameter Estimates

Parameter B Std. Error
(Intercept) .003 .0004
[Policyholder age=8] .001 .0004
[Policyholder age=7] .001 .0004
[Policyholder age=6] .001 .0004
[Policyholder age=5] .001 .0004
[Policyholder age=4] .000 .0004
[Policyholder age=3] .000 .0004
[Policyholder age=2] .000 .0004
[Policyholder age=1] 02

[Vehicle age=4] .004 .0004
[Vehicle age=3] .002 .0002
[Vehicle age=2] .000 .0001
[Vehicle age=1] 0?2

[Vehicle group=4] -.001 .0002
[Vehicle group=3] -.001 .0002
[Vehicle group=2] 3.765E-5 .0002
[Vehicle group=1] (e

(Scale) 1.209b

Dependent Variable: Average cost of claims

95% Wald Confidence Interval

Lower

.003

.000

.000

.000

.001

.000

.000

-.001

.003

.001

.000

-.002

-.001

.000

Model: (Intercept), Policyholder age, Vehicle age, Vehicle group

a. Set to zero because this parameter is redundant.

b. Computed based on the Pearson chi-square.

PucyHok 326. OueHku napameTpos

Upper
.004
.002
.002
.002
.002
.001
.001

.001

.005
.002

.001

-.001
.000

.000

Hypothesis Test

Wald Chi-Square
66.593

4.898

5.046

5.740

10.682

1.268

.720

.054

88.175
53.013

13.191

61.883
13.039

.050

Sig.
.000
.027
.025
.017
.001
.260
.396

.816

.000
.000

.000

.000
.000

.823

VHuBepcaJIbHBINA KpUTEpHil 1 TpoBepkH 3¢h(HeKTOB MOJIeNH (He MOKa3aHbl) YKA3bIBAIOT, YTO MOJTyYeHHAS MOJIEIIb
paboTaer Jyuiiie MyCTON MOJIEJIM U YTO KAXKIbIH U3 TJIABHBIX 3 (eKTOB BHOCUT BKJI/l B MO/iejIb. Tabymia oreHok
mapaMeTpoB COJEPXKUT 3HAUCHIS, OAMHAKOBBIE ¢ ToJTydeHHbIME Maxkaia u Hexmepom (McCullagh and Nelder) ps

YpOBHEl (hakKTOPOB U MapaMeTpa Macirada.

UTor

C IIOMOIIBIO O606L[ICHHI)IX JIMHEMHBIX MOL[CJ'ICI71 BbI BBITIOJIHAJIM ITIOATOHKY raMMa-perpecCuu i1 JaHHBIX UCKOB.

O6paT1/1Te BHUMAaHHUC HA TO, YTO OJIA 3TOU MOJCJIM UCIIOJIb30BAJIaACh KAHOHUYCCKAA ¢)yHKL[I/I$I CBA3U JJI4

raMma-pacrpeIejiCHus1, HO J'IOFapI/I(l)MI/I"IeCKaH (1)yHKI_[I/Iﬂ CBA3UM TAKXE MOXCT IaTh HpaB,Z[OHOﬂO6HLIe PE3YJIbTATHI. B
OEJIOM TPyAHO, €CJIM BO3MOXHO BOO6HIC, HEMOCPECACTBEHHO CPABHUTH MOJCJIN C OTJIMYAOIIUMHUCS (byHKIII/IHMI/I
CBA3HM; OJHAKO J'IOFapI/I(bMI/I‘iCCKaﬂ d)yHKL[I/IH CBSI3U - 3TO YaCTHBIN Cﬂy‘iaﬁ CTEIEHHOM (i)yHKI.[I/II/I CBA3M, I'I€ IOKa3aTCJIb
CTCIICHU - 0, IIO3TOMY MOXHO CPABHUTH OTKJIOHCHUS MOACIIA C J'IOI‘apI/I(bMI/I‘ICCKI/Iﬁ (I)yHKHI/Ieﬁ CBA3H U MOJCJIU CO

I'naBa 24. IToArOHKM raMMa-perpeccuu st CTPAXOBBIX KCKOB 10 aBTOMOOHISIM (OGO0O0IIEHHBIE JINHEHHBIE MOICIIN)
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CTeneHHOM (yHKIMe CBSI3H, YTOOBI ONPEACIIUTD, KaKask U3 HUX AaeT JIyULIyFO IIOArOHKY (CMOTPHTE, HAIIPHMED,
pasnen 11.3 nybsmkanun Maxkana u Hesinepa - McCullagh and Nelder).

OO0BsiCHEHNE MaTEeMaTHYECKUX OCHOB METOJIOB MOJCIMpOBaHusl, ucojb3yeMbix B IBM SPSS Modeler, cmoTpute B
nyoymkaru IBM SPSS Modeler: Pykogoncteo mo airopurmam.

CeA3aHHble Npoueaypbl

ITponemypa O600IIEHHBIC THHEHHBIE MOJCIIN - MOITHBIM HHCTPYMEHT JIJISI TOATOHKHM CAMBIX Pa3HOOOpa3HbIX
MOJIEJICH.

* Ilpouenypa O60011eHHbIE YPABHEHUS OUEHKU PACIIUPSIET 000OIIEHHYIO JIMHEHHYIO MO/IEJIb, pa3pelas
MOBTOPHbBIE U3MEPEHUSL.

° Hpoueuypa JIuneliHble CMEIIaHHBIE MOJCJIN MMO3BOJISICT BBINOJIHATH IMOAT OHKY MOJIeJIeH AJIS1 KOJIMYeCTBEHHBIX
3aBUCUMBIX NICPEMEHHBIX CO Cﬂy‘IaﬁHbIMI/I KOMITOHEHTHLIMHY H/VJIH TIOBTOPHBIMU U3MEPCHUSAMMU.

PeHomeHnyemoe yTeHue

I[OHOJ'IHI/ITCJ'IBHy}O I/IH(I)OpMaI.lI/IILO 00 O606H_ICHHBIX JIMHEUHBIX MOJEIISIX CMOTPHUTE B CIICAYIOIINUX TEKCTOBBIX
HCTOYHHUKAX:

Cameron, A. C., and P. K. Trivedi. 1998. Regression Analysis of Count Data. Cambridge: Cambridge University Press.
Dobson, A. J. 2002. An Introduction to Generalized Linear Models, 2 ed. Boca Raton, FL: Chapman & Hall/CRC.
Hardin, J. W., and J. M. Hilbe. 2003. Generalized Linear Models and Extension. Station, TX: Stata Press. McCullagh,
P., and J. A. Nelder. 1989. Generalized Linear Models, 2nd ed. London: Chapman & Hall.
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FmaBa 25. Knaccudukauma obpasuos Knetok (SVM)

MexaHu3M OMOPHBIX BeKTOPOB (Support Vector Machine, SVM) - 310 cioco0b kaccupukanuy u TOCTPOSCHUS
perpeccun, 0COOEHHO MOIXOISIIHIA JJIs1 OOJIBIITNX HAOOPOB TAHHBIX. BOJIbIION HAOOP JAHHBIX COACPKUT MHOTO
MPEUKTOPOB, YTO MOXKET BCTPETUThLCS B 00JIacTH OmonHpopMaTHKy (IpUMeHeHne HHPOPMAIMOHHBIX TEXHOJIOT Ui
K OMOXUMUYECKUM M OHOJIOTHYECKUM JTAHHBIM).

B MennnmHCKNX BCCIeTOBAaHUSX MOJIy4eH HA0OP JaHHBIX, COAEPKAIINX XapaKTEPUCTUKH MHOTUX 00pa3IoB
YeJIOBEYECKUX KJIETOK OT NMAINIEHTOB, I KOTOPBIX MPEAIOJIAracTCsl PUCK PA3BUTHUS paKka. AHAJIN3 UCXOJHBIX
JAHHBIX NTOKA3aJI, YTO JJIA 3[0POBBIX U 3JI0KAYECTBEHHBIX KJIETOK MHOTHE XaPaKTEPUCTUKH CYILIECTBEHHO
OTJIMYAIOTCS. MEIUKN XOTAT pa3paboTaTh Moaesb SVM, KOTopasi CMOXET UCIOJIb30BATh 3HAUYCHUS XapaKTePUCTUK
KJIETOK B 00pa3nax oT APYI'uxX MAIIeHTOB, YTOOBI MOJYYUTh PAHHIOIO JUATHOCTUKY HOPMAJIbHOCTH UJIA

3JIOKAQY€CTBCHHOCTU HOBBIX o6pa3u0B.

B 3TOM mpumepe UCnoIb3yeTcs MOTOK C UMEHEM SVHI_cancer.str, JOCTYIHbBIN B nanke Demos B HOANANKE streams.
Daiist 1aHHbIX - 970 cell_samples.data. lononauTensuyio naGopManmio cMotpute B paszee [Tlanka demos” Hal

DTOT mpuMep OCHOBAaH Ha Habope AaHHBIX, 00IeaocTynmHOM B peno3utopuu UCI Machine Learning. 9Tot Habop
JAHHBIX COCTOUT U3 HECKOJIbKUX COTCH 3amnucen o6pa3u013 YCJIOBEUYCCKUX KJICTOK, KaXXaas U3 KOTOPBIX COACPKUT
3HAYCHMsI HAOOPA KJIETOYHBIX XapaKTEPUCTUK. B KaXk10# 3aICH eCTh CIICAYIONIUE MOJIS:

Nms noast Onncanne

ID Unentudukarop nanuenrta
Clump Koncucrenuus xooHun

UnifSize OIHOPOIHOCTH Pa3MePOB KJIETOK
UnifShape OIIHOPOTHOCTD (POPMBI KJIETOK
MargAdh I'panuunas aaresus

SingEpiSize Pa3mep oqHOM SnHTEIMAIBHON KIIETKH
BareNuc Tombie sapa

BlandChrom ITaccuBHBII XpOMATHH

NormNucl OObIYHBIE SAPBIIIKI

Mit Muto3bl

Kaacce 310poBast UM 3JI0Ka4eCTBEHHAS

Z[J'Iﬂ 1eJiei 3Toro OpuMeEpa MbI UCIIOJIB3YyEM Ha6op JaHHBIX C OTHOCUTEJIbHO MaJIbIM YUCJIOM MIPEAUKTOPOB B

KaXXIOM 3aIliCH.

© Copyright IBM Corp. 1994, 2018
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Co3naHue NOTOKa

/class-rbf

-8 o A5
— B e
cell_samples.data Type "' clats-poaly
Vo ,
U q
— clags-rhf clagg-paly Analysis
= ; 1
Tahle = —
EEEH EEEH
Tahle Tahle

PucyHok 327. NMpumep notoka Ana winroctpaumn moaenuposanmna SVM

1. Co3pgaiiTe HOBBI MMOTOK U T00ABHTE UCXOMHBIN y3es1 Paill IepeMeHHBIX, YKa3bIBAIOIINN Ha (haiiit
cell_samples.data B manike Demos Banieii yctanoBku IBM SPSS Modeler.

[JaBaiiTe mOCMOTpPYM Ha JaHHBIE B ICXOJHOM (aiiie.
Job6aBbTe y3es Tabimua k TOTOKY.

ITpucoemuaute y3en Tabmuma k y3i1y Paiiil mnepeMEeHHBIX U 3aITyCTUTE OTOK.
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Table (11 fields, 699

lad File | Edit £ Generste

Takle
ifSize | UnitShape | Margsdh | singEpisize | Barenuc | Blandchrom | mormiue it | ciass |

1 1 1 2 1 3 1 1 2 <
2 4 5 7 10 3 2 1 2

3 1 1 2 2 3 1 1 2

4 3 1 3 4 3 7 1 2

5 1 3 2 1 3 1 1 2

6 | 10 5 7 10 9 7 1l

7 1 1 2 10 3 1 1 2

a 2 1 2 1 3 1 1 2

g 1 1 2 1 1 1 5 |2

10 1 1 2 1 2 1 1 2

11 1 1 1 1 3 1 1 2

12 1 1 2 1 2 1 1 2

13 3 3 2 3 4 4 1 4

14 1 1 2 3 3 1 1 2

15 5 10 7 3 5 5 4 4

16 6 4 5 1 4 3 1 4

17 1 1 2 1 2 1 1 2

18 1 1 2 1 3 1 1 2

19 7 & 4 10 4 1 2 4

20 1 1 2 1 3 1 12 =

[ ———————————————————— ]

PucyHok 328. icxoaHbie aaHHbie ana SVM

[Tosnie ID copepxuT HACHTUPUKATOPHI AIMEHTOB. XapaKTEPUCTUKU 00Pa31OB KJIETOK OT KaXI0T0 NalyeHTa
HaxonsTes B nosisix ot Clump no Mit. 3uauenust pamwxkupyrorcs oT 1 1o 10, rae 1 - Oykaiiiee 3HaueHue 115t

3A0POBBIX KJICTOK.

ITose Class conepXUT AUATHO3, TOATBEPXKACHHbINH OTAEIbHBIME MEIUIIHCKAMY NPOLEypaMHu, TO €CTh
37I0POBBIE JIM 9TO KJIETKU (3HAaUeHHe = 2), NJIM 3JI0KAUeCTBEHHbIE (3HAUYeHHE = 4).

{} UnitShape ﬁ Continuous
{} MargAdh ‘f Continuous
{} SingEpisSize ﬁ Continuous
@ Earehuc &) Momiral

{} ElandChrom ﬁ Continuous
G Marmruct f Continuous
{} hdit ﬁ Continuous

{} Clazs 8 Flag

Field Meazurement
R T & DTN

:..1 e

| Walues

(AL
[1,10]
[1,10]
[1,10]

[ .40]

(1.0

[ .10]
412

| Mizsing |
| U

Eheck

Mane
Mane
Mane
Mane
Mane
Mane
Mane
Mane

| Rale
IR
“ Irupoat
N It
“ Irupoat
\ It
“ Irupoat
\ It
S Irupoat

@ Target

(o [caeel

@ view current fields  © View unused field settings

=

PucyHok 329. Napametpesl yana Tun

4. JobGaBbTe y3esa Tum u mpucoeTUHNUTE ero K y3,1y Daitin nepeMeHHbIX.

I'maBa 25. Knaccuduxanus o6pasnos kietok (SVM)
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5. Orkpoiite y3emn Tur.
MEI XO0THM, 4YTOOBI 3Ta MOJIEJTh TIpeICKa3biBajia 3HaueHue B moJie Class (To eCTh 30pOBast i KJileTka (=2), uim
3j10KkavecTBeHHas (=4)). Tak kak B 9TOM IOJIe MOXET OBITh TOJILKO OJTHO W3 ABYX BO3ZMOKHBIX 3HAUYCHUM, IS
OTOOPaXXEHHSI TOTO CIIEAYET H3MEHHUTH €€ YPOBEHb N3MEPECHUS.
6. B cronbue U3mepenne it nosis Class (mociieTHAN B CIKCKE), IIEJIKHUTE IO 3HaYeHU0 HenpepsiBHOE 1
3aMeHHTe ero Ha PJar.
Haxmute kHonky IlpovecTs 3HaueHus.
B cTon6ue Poanb 3amaiite posm aiis noJist ID (mnenTuukaTopa nanuenTa) 3nadenne Her, Tak kax 310 moJjie He
OyZIeT UCIOJIb30BAThCS HU KaK MPEIUKTOP, HU KaK IOJIe HA3HAUCHHS JJI1 MOJCIIH.
9. [us nosst HasHaueHus Class 3amaiite poyb Ha3Havenne u ocTaBbTe 3HAYCHUEM POJIM BCEX OCTAJBHBIX IOJICH
(npemuxTopoB) Bxoa.
10. Menxuute mo OK.
V3en SVM npemtaraet BeIOOp GYHKIMIA sApa TSI BHITOJTHEHUS cBoelt 00padboTku. Tak kak HET MPOCTOTO
croco6a omnpe/iesieHus, Kakasi u3 (GyHKIIMI JIydIlie BCero cpadoTaeT ¢ JJFOObIM TaHHBIM HAOOPOM JaHHBIX, OyaeM
BBIOMPATH pa3iMuHble DYHKIMU 110 OYePEeIN U CPABHUBATH MX pe3ysibTaThl. HauHeM ¢ GpyHKIMM IO yMOTIaHUIO
RBF (Radial Basis Function, panuaiibHast 6a3oBast GyHKIUS).
n class-rbf

g

O
o )
Tk
b

Figlds | Model | Expert  Snalyze | Annotstions
todel name: @ suto @ Custom |class-rbf
|_:_Z| Usze partitioned ciata

| Build macel for each splt

rTo select figlds manually, choose "Use custom settings" on the Fields tab

o Sr

|+
A
}:‘:-

[ 0K ][b Run][ Cancel]

PucyHok 330. lNapameTpsl BKIaakn Moaenm

1.
12.

292

Ha naymmtpe MopaemmpoBanue npucoequuaute y3ea SVM k y3iy Twur.

Ortxkpoiite y3en SVM. Ha Bknanke Mogennb Beibepute onnuto Ilob3oBaTensckoe niist Imenn Moaenn u
BBeqUTE class-rbf B COOTBETCTBYIOIIEM TEKCTOBOM IOJIE.

PyxoBozcTBo no npuioxenusMm IBM SPSS Modeler 18.2



'Ed class-rbf

s s ]

Mocke: © Simple @ Expert

D Append all probabilities (valid only for categorical targets)

Stopping criteria:
Regularization parameter () E
Regression precizion (epsilon); -

Herneltype:

[}

[ ] -
REF gamma; ﬂ Eiaz: i) ==
. .
e 1is Degres: e

PucyrHok 331. lNapameTpsl BKAaAKN SKCNEPT N0 yMOIYaHUIO

13. Ha Bxiagxe Jkenepr 3agaiite 115 Pexnma 3Hauenne JKenepT A1l IOHSITHOCTHU, HO JJIS BCEX IPYIUX ONIMMA 1O
YMOJIYaHUIO OCTaBbTE CYIIECTBYIOLIME 3HaUeHUsl. OOpaTuTe BHUMAHNE HA TO, YTO 110 yMoJrdanuto i Tuna
siapa 3a1aHo 3HaueHne RBF. B npocTtom pexuMe Bce 9TH ONIMK OTKJIFOYEHBI.

kd Class

=
=0

~hiodel Evaluation

@ éCaIcuIate variable importance

—Propensity Scores (valid only for flag targets)
Ij Calculate raw propensity scores
Ij Calculate adjusted propensity scores

Easzed on @ Testing partition @ validstion partition

PucyHok 332. MNapameTtpbl Bknagkm AHanms

14. Ha BkJa/jike AHAJIM3 BKJIFOYKTE MEPEKIIFOYATENI> BHIMHCIHTD BaKHOCTH NEPEMEHHBIX.

15. Haxwmute xHONKY Bhmomautb. Ciiernok Moes i OyIeT pa3MellieH B MOTOKE U Ha MajuTpe Moaesd B IpaBoM
BEpPXHEM YTJIy 9KpaHa.

16. JIBaXXIbI IEJIKHUTE 11O CJIETIKY MOJIEIN B MOTOKE.

Tnasa 25. Knaceuuxauus o6pasuos kietok (SVM) 293



N3yueHune aaHHbIX

class-rbf

L:.. File ) Generate s’iiew

— : :
‘ tlocel [ Setti!lgs_J[ _Surnma_rag-ji Annotatic_nnsl
LR AP Vel e e RN N"N-Gr\"gmd\f'ﬁ

g [P 2 1o

Predictor Importance

Target: Class

BareMuc—]

UnifShape—|

Clump

BlandChrom—|

MormMuc!—

MargAdh—

it

UnifSize—|

SingEpiSize—]

|

o
=
ia

0.4 06 08 1.0
f I I I I I

Least Important Most Important

Wiew:, |Predictor Importance ™

PucyHok 333. [iuarpamma Ba)kHoCTb npeankropa

Ha Bxiagke Mogaenb quarpamma BaxxHOCTh NpeAMKTOPOB NOKA3bIBAET OTHOCUTEJIbHOE BIIMSIHUE PA3HBIX MOJIEH HA
mpeJicka3aHue. 3/1ech JIETKO YBUIETh, YTO BiusiHue BareNuc Hauborbinee, Xotst UnifShape n Clump Taxxe BecbMa
CYIIIECTBEHHBI.

1. Henxaute mo OK.
2. TlpucoenmHUTE K CIENKY MOJeH class-rbf y3ea TabImIbL.

3. Orkpoiite y3es Tabauna ¥ meJKHUTE 10 BhINOJIHUTD.
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[im—
Table | Annotations

File | Edit ) Generste

EpiSize |ElareNuu: |El|andChrom |NormNucI |ru1it |Class |$S-Class $5P-Clazs

1
10
2
4
1
10
10

L et B L B S P R e

o

e
=]

2
2

i
(o8]

Ty
(o)

—
h

2
o

-
=

T
oo

—
o

o
s
g ey ey oy ey o IR R R T

k2
o

3

LR SR L I S T L B SV IS SR (S TR R S T T P R ¥ T T FL R R |

2

P o gy gy PR I iy ey ey ey ey ey gy o e e ey gy gy
P g g o e o e e e e e ) ey e e ey e ey g ey
| BRI S I S T SR i I S SRR o6 R 6 T R S SR i R R S s ]

2

By o B3 b ds e RO RS RS R R RS R R R R R B

ng92
0599
0994
0915
0492
0999
nao07
0997
0997
0.996
0999
0999
0514
0989
0991
069
0997
0993
0996
0986

ol
o BB

-

[=]

————————— |

PucyHok 334. [Job6aBneHHble Nonda And NpeacKas’aHusa u 3HauYeHUsa JO0CTOBEPHOCTU

4. Dta Mozesb co3/1asa Ba JONOJHUTEIbHBIX oJIs. [IpOKpyTHTE BBIXOAHYIO TAaOJIMIly HAIIPABO, YTOOBI YBUAETH

ux:

Hmst HoBOr O NoJist

Onncanue

$S-Class

3navenue 1i1s o Class, mpeackazaHHOE MOJIEIIBIO.

3SP-Class

OreHKa CKJIOHHOCTH JIJIS1 3TOTO Mpeacka3anus (BEPOSITHOCTh MPABUILHOCTH 3TOTO
npezckazanus B quanasone ot 0,0 1o 1,0).

ITpocTo B3IJISIHYB Ha 3Ty TAOJIMILY, MOKHO 3aMETHTh, YTO OLEHKH CKJIOHHOCTH (B cTos6ue $SP-Class) nist

OOJIBIIIMHCTBA 3aIUCei JOBOJIbHO BBICOKHE.

OmHAKO €CTh HECKOJIBKO CYIIECTBEHHBIX MCKJIFOUEHHI; HaIpuMep, 3anuch 115 nanuenta 1041801 B ctpoke 13, rae
sHauenue 0,514 Henpuemiiemo Huzkoe. Kpome storo, npu cpaBaenuu noseit Class u $S-Class BUIHO, YTO MOJICJIb

CicJ1aJia HECKOJIbKO HENPaBUJIbHBIX Hpe[{CKa?,aHPIﬁ, JaXe IMMPU OTHOCUTECIJILHO BBICOKUX B OTUX CITyYasX OLEHKAX

CKJIOHHOCTH (Hampumep, CTpoku 2 u 4).

[MocMoTpUM, CMOKEM JIU MBI YITyUIIATh Pe3yJIbTATHL, BEIOpaB (QYHKIUIO IPYroro THIIA.

I'maBa 25. Knaccuduxanus o6pasnos kietok (SVM)
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NMpoBepKa apyron ¢yHKUUN

fd class-poly X |

| L=l

i | ol | x| s |
Model name; @ At @ Custom  |class-paly

Use partitioned data

@ Euiled model for each split

To zelect fields manually, choose "Use custom settings" on the Fields tab

Partition: | vg
Splits: 'I
>

PucyHok 335. 3anaHne HOBOro umenu Aaa Moaenm

1. 3akpoiite okHO BbIBOAA Tabsmua.

2. Tlpucoemmuute BTOpOIf y3ea MoaempoBanue SVM «k y3iy Tum.
3. Ortkpoiite HOBBIH y3esa1 SVM.
4

Ha Bxianke Mojeanb BeiGepute omiuto [1071630BaTeIbCKOE U BEAUTE UMSI MOJIEIH class-poly.

3 class-poly

| et anaze |

Mioicke: © simple @ Expert

D Append all probahbilities (valid only for categorical targets)
Stapping criteris:

Regularization parameter (C) ﬂ
Regreszion precision (epsilon):
Hernel type:

F.
-

.
Bias: | 0+
.

Gamma; Degree: | Kl

PucyHok 336. lNapameTpsl BKnaakn SKcnepT A8 NONMHOMMUANbLHON MOAEN

REF amma: 01

5. Ha Bxyagke Dkenept 3ajaiite 11 Pexxnma 3HaueHne JKCHepr.
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3apaiite a5 Tuna sigpa 3HaveHue [MomHoMHaNbHOE U IIEJIKHUTE IO Bomosnnts. Crienok Mojenu class-poly
OymeT mobaBJieH B IOTOK U TakXKe HA MajauTpe Moesu B IpaBOM BEPXHEM YIJIy SKpaHa.

[Tpucoenuunte cirenok MoaeH class-rbf x cienky Monem class-poly (BpiOepuTe onmuio 3aMeHHTDb B
JIMAJIOTOBOM OKHE MPEAYIPEKACHHUS).

[Tpucoemuuute X ciienky class-poly y3es TaOIUIbL.

OTxkpoiiTe y3esa Tabiuia u MeJKHATE 0 BbINOJHATS.

CpaBHeHue pe3ynbTaToB

| File |5 Edit ¥ Generate

Table (15 fields, 699 records) E]@]]

CIEY

| Table | Arnotations
ormbuct | Wit | Class |$5-Class | $5P-Class |351-Class | $5P1-Class |

78 - nga2 2 0893 i
73 b 0968 2 0967

&0 12 2 0893 2 0894

81 b 0456 2 0891

a2 12 2 0596 2 0897

&3 - 091 2 0.9

84 12 2 0870 2 0893

85 ) 7 4 0492 1 1.000

a6 ) 0n4 4 0974 4 1.000

&7 14 4 0786 1 0358

&8 34 0583 4 0833

89 12 2 0395 2 0897

a0 12 2 0893 2 0891

g1 12 2 0399 2 0993

a2 12 2 0893 2 0596

93 12 2 0395 2 0897

54 12 2 0899 2 0894

95 12 2 039 2 0395

56 " P 0893 2 0893 | |
57 b 0399 2 0395 i

E1] ———— ' |

PucyHok 337. [Job6aBneHHble nons A NoIMHOMMUaIbHOM GYHKUMN

1.

2.

[TpokpyTHTE BEIXOJHYO TAOJINILy HAIIPABO, YTOOBI YBUIETh BHOBB TOOABIICHHBIE MOJIS.
CrenepupoBaHHbIE NOJIs TS QYHKIUI NOJIMHOMUAIbHOTO THIa Ha3biBaroTcs $S1-Class u $SPI1-Class.

PC3yJ'H)TaTI)I JJIA MMOJIMTHOMHMAJILHOU MOJCJIA BBITJIAAAT ropasao JIydiie. MpHuorue OIICHKU CKJIOHHOCTH
cocTaBJsitoT 3HaueHue 0,995 unu syuire, Y4To BOOTYIIEBIISET.

I[JBI NOATBCPIKACHNA YCOBCPIUICHCTBOBAHUA MOACIIA IPUCOCIUHUTE Y3CII Ananmms k CJICIKY MOACJIN class—poly.

OTtkpoiiTe y3es AHAJIM3 ¥ HAKMUTE KHOTIKY BbINOJIHUTD.

I'nasa 25. Kiaccudukanus o6pa3uos kietok (SVM) 297



Analysis of [Class] g@

lad Flle 5 Edit

| Analysi | Annotations

o

[ﬁg Collap;e AII] [%rExpand AII]

E-Rezults for output field Clazs
Bl Indivishual Models
E--Comparing F5-Class with Class
. [cCorrect 54 97.85%
| Wrong 15 215%
Total 593
E--Comparing $51-Class with Class
i [Correct 693 100%
“{ Wrong o 0%
Total 593
E- tgreement between $5-Class §51-Class
. [Agree B84 S7E5%
Disagree 15 215%
i | Total 599
E--Comparing Agresment with Class
i [Correct 684 100%
- Wrong o 0%
Total G54

PucyHok 338. Y3en Aranna

Cnoco0 ¢ UCroJIb30BaHNeM y3J1a AHAJIU3 MO3BOJISIET BAM CPABHUTH JIBA UJU OOJIee CIIENKOB MO/IeJIel OJJHOTO THIIA.
Brixoauble gaHHBIE y3J1a AHAJIM3 OKa3biBatoT, yTo (yHkims RBF npasuibHo npenckassiBaet 97,85%
HAOJIFOICHUH, YTO BechbMa X0opoIio. OHAKO BBIXOAHbBIC TAHHBIC MTOKA3BIBAIOT, YTO MOJMHOMUAJIbHAS (YHKIUS
MpaBWIbHO Mpe/icka3ajia JUarHo3 B KaKI0M OTAeJIbHOM HabJrrofeHnu. Ha nmpakTuke BbI BPSI JIM BCTPETUTE
TouHOCTh B 100%, HO y3eJ1 AHAIM3 MOXXHO HCIOJIBL30BATh IS ONpEAesICHUs, IpreMieMa JIM TOYHOCTb MOJACIIN IS
(haKTHYECKOT O IIPUMEHEHUSL.

Ha camom neste, HE o/1HA U3 PYHKIUI Apyroro Tuna (CHTMOUIHAS WJIM JIMHEWHAs) He paboTaeT Tak XOpoIlo, KakK
MOJIMHOMUAJIbHAsA, HA 3TOM KOHKPETHOM Ha6ope JAHHBIX. O)IHaKO C Apyrum Ha60pOM JAHHBIX PE3YyJIbTAThI BIIOJIHE
MOTYT OTJIMYATBCA, IO3TOMY BCEraa CJIICAYCT I/ICHpO6OBaTL MOJIHBIN Auana3oH OHLII/II71.

NTor

Bo1 ucnob3osamm Pa3JIMYHbIC TUIIBI d)yHKIII/Iﬁ saapa SVM JJId IpEACKa3aHust Knaccn(bmcauuu IO HCKOTOPOMY YUCITY
anI/I6yTOB. Brr YBUOCIIN, KaK pa3JIMUHBIC AApa IPUBOOAT K Pa3HbIM PE3yJIbTaTaM IAJIsd OAHOI'O Ha6opa JaHHBIX U
KaK MOXHO OLCHHUBATD YJIYyYIICHUC OJTHOM MOJIeJ I 11O CPAaBHCHHUIO C ,Z[pyl"OfI.
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naBa 26. Ucnonb3oBaHue perpeccun Kokca anA
MoAenupoBaHUA BpeMeHU A0 OTTOKa KnueHTa

[MpuxanbBas yCHINS K COKpAIIEHAE OTTOKA KIIMEHTOB, TEJIEKOMMYHHUKAIIMOHHAS KOMIIAHUS XOYET, B YACTHOCTH,
CMOJIETAPOBATH "BpeMs TeKYIeCTH", 4TOOBI OPeaeuTh (PaKTOPHI, CBSI3aHHBIE C KIIMEHTaMH, OBICTPO
MIEPEKITFOYAIOIINMICS Ha YCIIYTH APYTUX KoMmaHuit. it aToro onpenensiercs ciydaitHas BEIOOPKaA KJIIMEHTOB, U U3
0a3bl TaHHBIX OEpyTCs TaHHBIE O BPEMEHH UCIOJIb30BAHMS YCIIYT, TPOJIOJDKAIOT JIM 3TH KJIMEHTHl aKTUBHO
UCIOJIb30BATh YCIIYTHU, ¥ IAHHBIE PA3JIMYHBIX IEMOTpaPUIECKUX MOJIEH.

DTOT mpuMep UCHOJIb3YeT HOTOK felco_coxreg.str, B KOTOPOM UCHOJb3yeTcs dailyl naHHbIX felco.sav. Pailn naHHBIX
HaxoauTcs B nanke Demos, a ¢aiiyl IoToKa - B OANIAINKE Streams. JIONOJHATEIbHY0 HHPOPMALUIO CMOTPUTE B
paznene|“Tlanka demos” Ha cTp. 4|

MocTpoeHue noaxoaALwlen mogenu

1. Jlo6GaBbTe y3e1 UCTOYHHMKOB (haiiyia CTATUCTHUKH, YKa3bIBArOIMI Ha (aiin telco.sav B manke Demos.

F A% N

chyrm s
! S AC—churn—ﬂ

Lo M Evaluation 'T'iv* e~

telig say ]
Sort Table

iy s — —
Prediction 3) — () =) » [ — e

LawerEstimaVAppend Maonths Transpose Lahels Estimated Mumbers

o 4
2 (>
2

Vi

-

== _
Mulls Stay Upper Estimate s
Unknawn % Unpredicted Cazes
y
b 4 o

Scoring e =

> (3 @ @) -

Selact _thurn Sort Field Rearder Table

PucyHok 339. lNpumep notoka Anda aHannsa BpeMeHn A0 OTTOoKa

2. Ha Brutagxe ®mwibTp y3isa VICTOUYHHK HCKIIIOUUTE TIOJIA region, income, ¢ longten 1o wireten u ¢ loglong mo
logwire.
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) telco.sav

Fields: 42 in, 12 fittered, O renarmed, 30 out

Field I Fiter Field _
region > region “
tenure i tenure
age e e
marital —_— matital
address — address
income 23— income
ed o ed
employ — emplay
retire — retire
gender —_— aender |

@ view current fields  ©) View unused field zeftings

S

PucyHok 340. Qunbtpaumna HEHyKHbIX nosei

(Apyroit BapuaHT - He UCKJIFOYATH 3TH IIOJIA, a 3a1aTh U1 HUX poJib HeT Ha Bkiagke Tun, nim BEIOpaTh
HYXXHBIE [IOJISI B y3JI€ MOJICJIMPOBAHUSI. )

3. Ha Bruagke Tumer y3a Mictounnk 3amaiite mist noist churn (01ToK) pots Ha3navenne u tTun n3mepernuit ®Jar.
JI1st BceX OCTaJIbHBIX MOJICH HY>KHO 3a71aTh poJib BBo.

4. Haxwmure KHOIKY Yrenne JAHHbIX, YTOOLI CO34aTh IK3CMILIAP NaHHBIX.

0 telco.sav

®°"

FCLED_DEMOSAelco. sav

_ Field | Messwemert | Vales | Missmg | Check | Role
{} pager &) Mamirial 01 Mone S It Lo
{} internet &_‘; Mominal 01 Mone “ Iruponst
3 calid @ Mominal 01 Mone M Input
{} callveait &_‘; Mominal 01 Mone “ Iruponst
{} farward &) Mamirial 01 Mone N It
{} confer &_‘; Mominal 01 Mone S Iruponst
<3 ehil @ Mominal 01 Mone M Input
& Ininc & Continuous [219722... Mone N Input
{} cLsteat &) Marmirial 1234 Mone S It
{} churn 8 Flag 10 Fone @ Target |=

@ view currert fields (@ view unuzed field settings

ok cancal

PucyHok 341. 3anaxne ponu nons

5. Tlomcoemmuute y3en Koxc k y3i1y uctounuka; Ha BkJiagke [Tost BEIOepUTE Kak IepeMEHHYIO BPEMEHH fenure
(AMATETFHOCTD MPEIOCTABIICHUS YCIIYT).
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Survival time:

@ Use type node =ettings ©) Use custom zeftings

Target: |

Inputs:

Partition:

Splits:

PucyHok 342. Bribop onuuy nonei

6. Illenxuute o BkJaake Moaeb.

7. Bwibepute MeTo BeIOOpa iepeMenHoi ITomarossiii.

Madel name: @ auto © Custom

Uze partitioned data

Build moce! for each splt

falied Stepwise 7|

Model type: @ Main ettects © Custom

Mocel terms:

PucyHok 343. Bribop onuuii mogenm

T'nasa 26. Ucnosb3oBanue perpeccunun Koxkca st MOIEIIMPOBAHUS BpDEMEHU 1O OTTOKA KJIMEHTA
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8. IllenxHUTE MO BKJIagKE DKCNEPT U BEIOEpUTE IKCHEPT, YTOOBI AKTUBUPOBATH IKCIIEPTHBIE OTIIMH
MOJICJIUPOBAHHUS.

9. IllenxanTe o BuiBO.

G Cox Regression: Advanced Output
Statistics
Display: @ At each step © At last step
[ ¢ far exprE) =t [ Correlstion of estimates

|_j Display baseline function
Plots

rj Survival |Z Hazard D Log minuz log |_j One minus survival

Plot & separate line for each value:

“alue to use for plats:

= Field Valug — :
ytenure hlean e
f age Mean

é&) marital fean

y address Mlean

d:l ad hdean

y employ Mean

5 retire flean

&) gender flean E

| o J|cancet || tel |

PucyHok 344. Bbi6op A0MOMHUTE bHBIX MaPaMeTpoB BbiBoAa

10. Bwibepute reHepupyemsle rpaduku Borkusanne u Puck, 3atem Haxkxmute OK.

11. Ilenxuute no 3amyck, YTOOBI CO3AATh CJIETIOK MOJIEJIN, KOTOPBII 100aBJIgeTCs B IOTOK, a TAKXe Ha NAJIUTPY
Moyenu B BEpXHEM IPAaBOM YIiry. UTOOBI HOCMOTPETH CBE/ICHUS O HEM, ABAXK/IbI IIEJIKHUTE MO CJIETIKY B
notoke. CHayasia IOCMOTPUM Ha BKJIAJIKy PacimpeHHbli BBIBOI.

LieHsypupoBaHHbie HabnroaeHus

Case Processing Summary

N Percent
Cases available in analysis Event? 274 27.4%
Censored 726 72.6%
Total 1000 100.0%
Cases dropped Cases with missing values 0 0.0%
Cases with negative time 0 0.0%

Censored cases before the earliest 0 0.0%
event in a stratum

Total 0 0.0%

Total 1000 100.0%

a. Dependent Variable: Months with service

PucyHok 345. CBoAHbIN oTYeT 06paboTKu HabIHoAeHUIA

IMepemeHHast COCTOSIHUS 3a/IA€T, UMEJIO JIU COOBITHE MECTO JUIsl JAaHHOTO HabJroaeHus. Eciin coObITHE HE UMEIO
MECTO, PO TAKOe HADIIIO/ICHUE TOBOPSIT, YTO OHO HeH3ypupyeTcsi. LleH3ypupoBaHHbIe HAOIIIOICHUS HE
HCIOJIb3YIOTCS IPH BBIYKUCIICHUN KO (UIIMEHTOB perpeccuu, HO UCIOJIb3YIOTCS IPH BBIYUCIICHUU 6a30BOT0 pucka. B
CBOJIKE 00pabOTKM HAOJIIOICHHIA TOKa3aHO 726 eH3ypUPOBAHHBIX HAOIOAEHUH. DTO Te KJIMEHTHI, KOTOPHIE HE
MEPENINA K IPYTUM IOCTABIIUKAM.

302 PyxoBozcTBo no npuioxenusMm IBM SPSS Modeler 18.2



I-(aTeropMaanoe KoaAupoBaHUe nepemMeHHbIX

Frequency (b (2 (3 £}
rrarital? D=Unrnarried 505 1
1=hlarried 495 ]
ed? ;zr?cllglnutcnmplete high 204 1 0 0 a
2=High school degree 287 1] 1 0 1]
3=8ome college 209 i] 0 1 1
4=College degree 234 1] 0 0 1
g:groeset—undergraduate BE 0 0 0 o
retired 00=Mo 453 1
1.00=Yes 47 i
gender? O=hale 483 1
1=Female 517 1]
tollfree® D=Mo 526 1
1="es 474 a
aouip? 0=rn 614 1
1=Yes 380 1
callcard® D=Mo 322 1
1=Yesg G748 ]
wirelassd | O=Mo 704 1
1="es 206 0
rAultling? | 0=Mo 525 1
1="es 475 0
voice? D=Mo 596 1
1=es 304 ]
pager? 0=Mo k] 1
1=Yes 261 ]
internet? 0=Mo 532 1
1="es 368 ]
callid? 0=Ma 519 1
1="es 481 ]
calhwait? 0=Mo 515 1
1="es 485 0
forwarda O=Mo 507 1
1="es 493 0
confer? 0=Mo 498 1
1=Yes 502 0
ehill? 0=Mon 629 1
1="es 371 a
custeat? 1=Basic serice 266 1 0 0
2=E-zemice 217 1] 1 0
3=Plus senice 281 i] 0 1
4=Toatal service 236 0 1] 0

PucyHok 346. KoanpoBra KateropnasbHbiX NepeMeHHbIX

Ha KOOUPOBAHUE KATCrOpHUaJIbHBIX IICPEMECHHBIX, 0COOEHHO JUXOTOMHNYECCKUX, y,Z[O6HO OIIUPATHCA IIPpU

HHTepIpeTanud Ko3QQUIIeHToB perpeccuu KaTeropruaibHbIX koBaprat. [1o yMoMaHUIO OOPHAS KATETOPHS - 3TO

"mocnenHsas" xateropus. [loaTomy, Hanmpumep, KJIMEHT, KOTopblit CocTout 8 6paxe, B paitine TaHHBIX 3a1aeTCS
3HaUYCHNEM NepeMeHHOH 1, HO 1t 1eseit perpeccun kogupyercs kak 0.

I'maBa 26. Vicnosib3oBanue perpeccun Kokca 1711 MOJEIMPOBAHUS BPEMEHU JJO OTTOKA KJIMEHTA
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Bbi6Op nepemMeHHbIX

Overall {score) Change From Previous Step Change From Previous Block

-2 Loy

Likelihoo Chi- Chi- Chi-
Step d sguare df Sl Souare f Sid. Souare df Sig.
12 33924636 | 162.303 1 000 | 133.828 1 oo | 133.828 1 aan
a2 3087.314 | 249392 2 000 | 305232 1 000 | 439.050 2 .0an
38 3027.085 | 328428 3 .0oo H0.229 1 000 | 499274 3 non
44 2890780 | 347147 4 000 36294 1 00 | 535474 4 aan
5% 2973790 | 362673 g .0oo 17.000 1 000 | 552874 5 .0an
B 2O58. 706 | A¥E140 5 .00o 14.994 1 00 | A6Y.AES g non
79 2845503 | 384717 T 000 13.293 1 00 | 580.861 7 aan
g 2936993 | #17.34 g .0oo 5.510 1 004 | 589.371 g .0an
gl 2926.000 | 42391 4 .0oo 10.994 1 Qul]] GO0 364 ] non
10 2917.551 428.078 10 .0oo 5.448 1 004 | BO8.A13 10 .0an
11k 2913.308 | 436837 11 .0oo 4.243 1 039 | B13.056 11 .0an
12! 2808.078 | 4401488 12 .0oo 5.230 1 022 | H18.286 12 non

a. Yariahle(s) Entered at Step Mumber 1: callcard
h. Yariahle(s) Entered at Step Number 2: longman
c. Wariahle(s) Entered at Step Murmhber 3: equip

d. Yariahle(s) Entered at Step Number 4: emplay

e. Yariahle(s) Entered at Step Mumber 5. multline
f.Wariable(s) Entered at Step Mumher &: voice

g. Yariahle(s) Entered at Step Mumber 7. address
h. Wariable(s) Entered at Step Mumber 8 equipman
i. Wariable(s) Entered at Step Mumber 9: ehill

i wariableds) Enterad at Step Mumber 10: callid

k. Wariahleis) Enterad at Step Mumber 11: internet
I Wariable(s) Entered at Step Mumber 12: reside

. Beginning Black Mumber 0, initial Log Likelihood function: -2 Lag likelihood: 3526.364
n. Beginning Block Mumhber 1. Method = Forward Stepwise (Likelihood Ratia)

PucyHok 347. YHuBepcasibHble Kputepum

B nponecce nocTpoeHus: MOJEIN UCIOJIb3YETCS IPSIMOM 1IATOBBINA AJITOPUTM. Y HUBEPCAJIbHBIC KPUTEPUHU - 3TO
MOKa3aTeJI TOr0, HACKOJILKO XOPOIlIo paboTaeT Mojiesb. MI3MeHeHue Xu-KBaipaTa Mo CPABHEHUIO C MPEIbLIYIIIM
IIarOM - 3TO PA3HOCTh MEX/Y IBOMYHBIM JIOTapru(pMOM MPaBIONOI00MS MOIEIIN Ha IPEbIIYIIEeM IIIare 1 Ha
TekyieM mmare. Eciu mar 1o6aBiisiyt nepeMeHHyro, 100aBJIeHUEe ONpaBAaHO IPU 3HAYMMOCTH U3MEHEHHU ST MEHEe
0,05. Ecoi miar ymasisijl mepeMeHHyIo, yaaJeHue ONpaBAaHo IIPH 3HAYAMOCTH u3MeHeHus 6ostee 0,10. 3a nBeHaanaTh

maroB B MOJ€JIb ,Z[O6aBJICHI>I JABCHAAUATH NIEPECMCHHBIX.

B SE Wiald of Sig. Exp(BY

Step 12 | address -.035 .0og 14.543 1 .00o 66
ernploy -.051 010 28.7HT 1 000 980
reside -103 046 5.037 1 025 402
equip -1.948 .381 26180 1 .00o 143
callcard 77 51 26.451 1 000 2174
longmaon -.233 022 | 116618 1 .00o 782
equipron -.042 011 16.377 1 .00o ReLE]
multline A12 145 17.854 1 .00a 1.844
voice -.601 A67 10197 1 .0 606
internet - 362 B0 5114 1 024 BA7
callid -. 464 148 9.730 1 002 629
ehill -.398 166 6557 1 .010 671

PucyHok 348. lNepemMeHHbie B ypaBHEHH (TOJbKO Lwar 12)

OkoHYaTeIbHASI MOIEJIh COACPKAT IEpeMeHHEIe address, employ, reside, equip, callcard, longmon, equipmon,
multline, voice, internet, callid u ebill (anpec, 3aHITOCTb, MECTO XHUTEJILCTBA, 000pyAO0BaHNUE, TeJlehOHHAS KapTa,
longmon, equipmon, HECKOJILKO JIMHUH, TOJIOCOBBIE YCIIyTH, HHTEPHET, id BHI30BA U 3JIEKTPOHHBII cueT). UToObI
HOHSITh BJIMSIHUE OTJIEJIbHBIX NPEJUKTOPOB, IOCMOTPUM Ha BhipaxeHue Exp(B), koTopoe MOXHO TpaKTOBATh Kak

OpeACKa3aHHOC UBMCHCHUC PUCKA ITPU USMCHCHUU NIPECIUKTOPA HA €AUHUITY.
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* 3nauenne Exp(B) mis mepemenHoi address 03Ha4aeT, YTO pUCK OTTOKa yMeHbImaetcs Ha 100%—(100

%x0,966)=3,4% ¢ xaxabIM rOI0M, IPOXHUTHIM KJIMEHTOM 110 HEU3MEHHOMY ajipecy. PUCK OTTOKa I KJIMEHTA,

IIPOXKMUBIIIETrO TATh JIET IO HEM3MEHHOMY ajpecy, yMeHbinaercs Ha 100%—(100%x0,966°)=15,88%.

* 3nauenne Exp(B) mis mepemenHnoi callcard o3Havaet, 4TO pAUCK OTTOKA YMEHBIIASTCS IS KJINCHTA, He
MOJIIKCABIIIErOCSI HA YCIIyTy Tese(OHHOU KapThl, B 2,175 pa3a mo cpaBHEHUIO C KJIIMEHTOM, HOJIIMACAHHBIM Ha

Takyro ycJayry. BcnoMHUM, 4TO KOAMPOBAHUEM KaTETOpUAIbHBIX IEPEMEHHBIX [T perpeccud 3ajano Her = 1.

* 3nauenue Exp(B) miis mepeMeHHO internet 0O3HavaeT, YTO PUCK OTTOKA YMEHBIIIACTCS JIJIs KITMEHTA, He
MTO/IMUCABIIIET OCS Ha YCIIyTY MHTepHET-T0cTyma, B 0,697 pa3a mo cpaBHEHHIO C KJIMEHTOM, IIOINACAaHHBIM Ha
TaKyIo YCIYTy. DTO TPEBOXKHO, IIOCKOJIBKY IOKA3bIBAET, YTO KJIMEHTHI, IIOJIB3YIOIINECS YCIyT O, OKIIAF0T
KOMIAaHUIO OBICTpee, YeM KJIMEHTHI 6€3 3TO# yCIIyTH.

Scare df Sig.
Step 12 | age 122 1 26
rnarital 548 1 421
incarme 1.476 1 224
ed 5.328 4 A7H
ed(1) 0or 1 934
ed(2) 203 1 B52
ed(3) 835 1 361
ed{4) 5773 1 016
retire 013 1 908
gender 214 1 E44
tollfree 3.243 1 072
wireless Ril:t:] 1 414
tallman 000 1 987
cardman 3163 1 074
wirernon 1.084 1 298
pager 1.808 1 A7
callwait 266 1 B06
farweard 2.2 1 138
confer 2.568 1 104
custcat 364 3 334
custeatil) 466 1 445
custoati?y 4a0 1 A02
custoatis) 0149 1 .Bag

PucyHok 349. lNepemeHHsbie, He BolleaLne B MOAEb (ToNbKO war 12)

Bce nmepemenHbIe, OCTABJICHHBIE 34 MTPeIeSIaAMU MOJIEITH, TOJIYYHJIU IPH OIIEHKe 3HAYMMOCTh O6oJbIre 0,05. Omaako

3HAYMMOCTb NIepeMeHHBIX follfree n cardmon, xotst u npesbiaia 0,05, Ho He HAMHOTO. DTU NEPEMEHHbIE MOTYT
IPEeACTABIIATh HHTEPEC NIPU JAJIbHEHUIIINX UCCIICTOBAHMSIX.

I'maBa 26. Vicnosib3oBanue perpeccun Kokca 1711 MOJEIMPOBAHUS BPEMEHU JJO OTTOKA KJIMEHTA
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CpenHue KoBapuat

Mean
age 41 684
marital A05
address 11.651
incame 77535
ed(1) .204
ed(Z) 287
ed(3) 209
edi4) 234
employ 10.987
retire a53
dender 483
reside 231
tallfree Eyl
eguip E14
callcard 227
wireless 704
langrnan 11.723
tollmon 132274
eguipman 14.220
cardman 13781
wireman 11.584
multline 525
yaice GAE
pager 739
internet B2z
callid 519
callwait 515
forward 507
canfer 4a8
ehill F29
custcat{1) 366
custcat(Z) M7
custoati 281

Pucyrok 350. CpeaHne KoBapuar

OTa TabJuIa COEPKUT CpeIHee 3HaUeHHNEe KaX /10! epeMeHHOM-peMKTopa. DTa Tabyuia noje3Ha Kak
CIPaBOYHMK IIPY PACCMOTPEHUH T'pa(UKOB BLDKUBAHMS, TOCTPOCHHBIX JIJIS1 CPEAHUX 3HAUeHuit. ViMeiiTe B BUIY,
OJ/IHAKO, pacCMaTpuBas Cpe/IHUE 3HAUCHUS NHANKATOPHBIX IEPEMEHHBIX /IS KATErOPUAJIbHBIX IPEIUKTOPOB, YTO
"cpemHMI" KJIMEHT Ha CaMOM JieJie He CyIIecTByeT. Jlaxe Korja Bce IpeqUKTOPHI - KOJIMYECTBEHHBIE, BBI BPST JI
HalifieTe KJIMEHTa, Y KOTOPOTro 3HAYCHHS BCEX KOBapHuaT OJIM3KM K cpeqHUM. Ecim HYy)KHO TOCMOTPETH KPUBYIO
BBEDKHABAHHUS JJI51 KOHKPETHOTO HAOIFOACHNUS, MOXXETe N3MEHATH 3HAUYCHHSI KOBAPHAT, IPH KOTOPBIX CTPOUTCS KPUBAS
BBEDKHBAHHUS, B AUAIOTOBOM OkHe [ paduxu. Ecim Hy’)XHO MTOCMOTpPeTh KPUBYIO BEIKUBAHUS 151 KOHKPETHOTO
HAOJIFOICHN S, MOXETe M3MEHUTH 3HAUCHUS KOBAPHUAT, IPH KOTOPBIX CTPOUTCS KPHUBAS BBDKIUBAHMS, B TPYIIIE
I'paduxu nuamoroBoro okHa PacimpeHHbI BEIBO.
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KpMBaFI BblXKnBaHNA

1.07

089

0.4

Cum Survival

0.24

0.0

T T T
40 60

Months with service

(=
[
=1

PucyHok 351. Kpusas BbikuBaHua And "cpeaHero” KneHTa

OcHoOBHasI KpUBasi BBDKUBAHMS - 9TO HATJISIIHOE MPE/ICTaBJICHNE MPECKA3aHHOTO MOJEJIbIO BPEMEHH /10 OTTOKA JJIsT
"cpenHero" kimeHTa. ITo TOpH30HTANIBHOIT OCH OTJIOXEHO Bpems 10 coObITus. [To BepTukaIbHON OCH OTJIOKEHA
BEPOSATHOCTH BBDKUBaHMS. TakuMm oOpa3om, Besikasi TOUKA Ha KPUBON BbIKMBAHUS IOKA3BIBAET BEPOSTHOCTD, YTO
"cpemHui" KJIMEHT OCTaHETCS KJIMEHTOM Tocje JaHHoTro BpeMenu. [locre 55 MecsiieB kpuBasi BRKUBaHUS TepSIET
ri1aikocTh. OCcTaeTcss HEMHOTO KJIMEHTOB, IPOOBIBIINX ¢ KOMITAHUEH CTOJIb JOJITO€ BPEMSI, U B CBS3H CO CKYTOCTBIO
JIOCTYIHOR WH(pOpMAINK KpUBas UACT YCTYMaMHU.

KpuBas pucka

257

2.0

in
1

Cum Hazard
=
1

0.5

0.0

T T
20 40 60
Months with service

PucyHok 352. Kpusas pucka Ana "cpeaHero” kaneHTa
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OcHOBHAs! KpUBas PHUCKa - 3TO HATJBIIHOE NIPECTABJICHAE KyMYJIITUBHOTO IPEICKA3aHHOTO MOJIEJIbIO MTOTEHINAIA K
OTTOKY JJIs1 "cpeHero” kimeHTa. [1o ropu3oHTAIbLHON OCH OTJIOKEHO BpeMsl 10 cOOBITHUS. [10 BepTUKATILHOMI ocH
OTJIOXEH KyMYJISTUBHBII PUCK, paBHBIN JIorapuMy BeposSTHOCTH BbDKUBAaHUS co 3HaKoM MuHYC. [Tocie 55 mecsuen
KpUBas pUcKa, Kak ¥ KpUBasi BBDKUBAHMUSI, TEPSIET IJIaAKOCTb, IO TOH ke MPUYMHE.

OueHKa

ITommaroBsie MeTOABI BEIOOPA TAPAHTUPYIOT, YTO B MOJIEIIN OYAYT TOJIbKO "CTATUCTHYECKY 3HAYMMBIE"
HpC,Z[I/IKTOpLI, HO HEC rapaHTI/Ipy}OT, YTO MOAECJIb 6yHCT XOpOH.IO HpOFHOSI/IpOBaTL I10JIC HA3HAYCHU . qTO6bI
rapaHTUPOBAThH TaKOe, HEOOXOUMO NMPOAHATIM3UPOBATE OIICHEHHBIE 3aIVCH.

u Evaluation

L;.i File @ Generate

a4

cox

Seftings | Advanced | Summary | Annotations

Predict survival at future times specified as:

AIP

%) Regular intervals

41

@ Time fizld |§ tenure

Past survival time: |

(¥ &ppend all probabilties

EI Calculste cumulative hazard function

s

PucyHok 353. Cnenok Cox: Bknaaka lNapamertpsi

1. TTomMecTuTe CJIENOK MOJEJH Ha XOJICT U MIOACOSANHUTE er0 K y3JIy HCTOYHHUKA, OTKPONTE CIICTIOK U IIEJIKHUTE IO
BkJagke [Tapamerpsl.

2. Brioepure IloJie BpeMenn u 3a1aiite tenure (IIMTEIBHOCTD IpeAocTaBiIeHNs yciryr). Kaxmas 3amuce OymeT
OLIEHEHA [0 IJIMTEJIbHOCTH IPEIOCTABIIEHUS] YCIIYT.

3. Bribepute /100aBUTH BCe BEPOSITHOCTH.
BynyT co3gaHb! OIlEHKHM yXO/4a KJIMEHTa K APYTUM HMOCTABIIUKAM C IOpOroM otceyeHus 0,5; ecyii CKJIOHHOCTh
KJINEHTA K OTTOKY BhllIe 0,5, KIIMeHT OyeT OLeHUBATHCS KakK yxoadiuid. Takoe moporosoe 3HaUeHUE He
CJIelyeT CYUTATh YUy JOACHCTBEHHBIM CPEACTBOM HA BCE CJIyYau XKU3HU, U MHOIAA JIYYIINE PE3YJIbTAThl JAIOT
Jpyrue noporossle 3HaueHus. OKH U3 cI0ocOO0B BBIOPATh HOPOT OTCEYEHUS - BOCIIOIb30BATHCS Y3JIOM
OueHka.
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y Tm—

GE0

rhlodels

Charttype: @ Gains ©) Responze

Cumulative plot @ Include baszeline @ Include best line

@ Lift ©) profit GRrROI

Find predictedfredictor fields using:

@) hodel output field metadata
©) Field name format (for example, ‘F=x=-<target field=")

rOther Scaore Fields

[ Plct score fields

Target:

@ Separate by partition

Plat: Pe_r,g 1
Syl @ Line  © Poirt
Costs: @ Fixed

Revenue @ Fied

wigight: @) Fixed

[oc ) (® run) [ coreel)

-

. X

-

SOBE @ \ariakle J'E
100/G8 @ variahle .. I"E
1068 @ variable I 'E.

Pucyrok 354. Y3en Ouenka: Bknaaka pagpuk

4. Tloacoegmnute y3ea OneHKa K CJIeNKy Moaesn; Ha BkIaake ['paduk BpiOepuTe BRIIOYATH Jyqiimil ypoBeHb.

5. Ienknute no Bkjaake [lapamerpsl.

I'naBa 26. Ucnosnb3oBanue perpeccun Koxca a1 MOJIeIMpOBaHUs BPEMEHU J10 OTTOKA KJIMEHTa
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TTSCchurnc] =]

[ User defined hit

Condition:
@ User defined score

HOP-1 1" @
Expression;

[ Inciude business rule

Condition:
D Export results to file
Filerarme: ot b

Dielimniter: ,

. Include figld names . Mew: line after each record

Pucyrok 355. ¥Y3en Ouenka: Bknaaka lNapametpel

6. BriGepure IMoJab3oBaTe/beKas oueHKa 1 BBeauTe Bhipaxenue '$CP-1-1". DTo reHepupyeMoe MOIEIBIO HOJIE,
COOTBETCTBYIOIIEE CKJIOHHOCTH K OTTOKY.

7. Haxwmure kHONKY BbINoJHATE.

—$BEST-churn

¢ | $C-churn
e e e i
_________ el
i f f f i i
1] 20 40 60 80 100
Percentile
churn = 1

PucyHok 356. [uarpamma BeimrpbiLua
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KymynartuBHas tuarpaMma BBIATPHIIIA COACPKUAT IPOLEHT OOIIEro Yncia HaOIIoIeHN B JAHHON KaTerOpuH,
"BBIMTpaHHOE" HAlleJIMBAHUEM Ha MPOIIEHTA OT o0Iero yncia Habmoaennit. Hanpumep, ogHa Touka HA KPUBOM
umeeT koopauHathl (10%, 15%), 1 3TO 3HAYUT, YTO, €CJIU OIIEHUTHh HAOOP JTAHHBIX P MOMOIIU MOJIENU 1
OTCOPTHUPOBATH BCE HAOJIIOIEHUS IO TPOTHO3UPYEMOI! CKJIOHHOCTH K OTTOKY, TO OXuAaeTcs, uTo BepxHue 10%
conepxaT npuMepHo 15% Bcex HaOJIFOAEHMIA, KOTOPBIE (PaKTHUECKH MONMAAYT B KaTeropuro / (yxozmsiuue).
AHanormyHbEIM 00pa3oM BepxHIe 60% comepxat npumepHo 79,2% yxomsmux. Ecmm Beiopats 100%
OIICHEHHOTO Ha0Opa MAaHHBIX, TOJIyINM BCEX YXOISIINX B HA0Ope JaHHBIX.

Juaronans npeacTasiiseT "6a30Byro" KpUBYIO; €CJIU ciIydaiiHo BeIOpaTh 20% 3amuceil U3 olleHeHHOT O Habopa
JTAHHBIX, OKUJaeMbIi "BeArpbInI" coctaBuT 20% Bcex 3amuceil, KoTopbie (PaKTHYESCKH MONAAYT B KATETOPUIO /.
UeM BblllIe NPOXOAUT KpUBAs HaJ 0a30BOM, TeEM 00JIblIE BHIMIPHIIL "ONTUMAIbHAS" JIMHUS 3a1a€T KPUBYIO
"COBepIICHHO" MOEI, KOTOpast BCeM YXOISIINM OTTOK Ha3HavYaeT OoJiee BRICOKYIO OIICHKY CKJIOHHOCTH K
OTTOKY, YeM OCTaJbHBIM. [1pr moMoIIN KyMyJISTUBHON AMAT pAMMEI BBIUTPHIIIA YIOOHO BEIOPATEH IOPOT
OTCEUYeHNS KIaCCU(PHUKAINH KaK MIPOLEHT, KOTOPBI COOTBETCTBYET KeJIATEIIbHOMY BBINTPHIITY, M 3aTeM
0TOOPA3UTD ITOT MPOIEHT Ha COOTBETCTBYIOIIIEE 3HAUYCHUE TOPOra OTCEUCHHUS.

Beymuuna "xenaTesbHOTO" BBIMTPHINIA 3aBUCUT OT cTouMocTu ommOok tuna I u tuna II. Kakosa croumocts
OIMOOYHOTO KJIACCU(PUITUPOBAHUS YXOAIIETo kKak He yxoasiiero (tum 1)? KakoBa cTOMMOCTB OIIMOOYHOTO
KJIaccu(pUIIpPOBaHUS HE YXOSIIETo KimeHTa kak yxoasmiero (tun II)? Ecim BaxkHee mpexk e BCEro COXpaHUTh
KJIMEHTA, CJIeTyeT COKPATUTDb OIMMOKHY Tuna I; HampuMep, MOKHO Ha KyMYJISITUBHOR AMarpaMMe BBIMTPhIIIA
YAEJIUTH MOBBIINIEHHOE BHUMAaHUE KJIMeHTaM B BepxHUX 60% ¢ mpeicka3aHHON CKJIOHHOCTBIO MOMACTh B
KaTeroputo /, B KOTopble nonagarT 79,2% NOTEHIIMATILHOTO OTTOKA, OJTHAKO BBl HOTPATUTE BPEMs U PECYPCHI,
KOTOPBbIE MOXHO OBIJIO M3PACX0/I0BATh HA MPUBJICUEHE HOBBIX KJIMEHTOB. ECJIM MPUOPUTET - CHU3UTH PaCXOIbl
Ha COXpaHEHHe TEeKYIIel KJIMEHTCKO! 6a3bl, cieayeT cokpatuTh omunbku tuna II. Ha atoii quarpamme MOXHO,
COOTBETCTBEHHO, Y/ISJIUTh MOBBIIIIECHHOE BHUMaHUE KJIMeHTaM B BepxHuX 20%, B koTophle nonagarot 32,5%
Bcex yxoasmmx. OOBIMHO BakKHBI 00a (pakTopa, M MPUXOIUTCS MOIOUPATH IPABUIIO PEIICHUS TPU
KJ1accu(pUKaIK KJIMEHTOB, JAfollee ONTUMAIbHOE COUETAHNE YyBCTBUTEIILHOCTH M M30UPATEILHOCTH.

[] Sort

>

Settings || Optivization | Annotations

Sort by

Field Ordler |
FCP-1-1 ¥ Descending

|9 | X,

Default zort order;  © Azcending @ Descending
s

PucyHok 357. Y3en Coptuposka: Bknaaka lNapamertpei

8. TlycTh BBI pemnim, XeJaTeIbHBIN BBIUTPHIII COCTABISET 45,6%, KOTOpBIe COOTBETCTBYIOT BepxHUM 30%
3anuceil. YToObI HANTH HYXHBIN TOPOT OTCEUCHUS KJIACCU(PUKAIINY, TOJACOSAMHNUTE K CIICTIKY MOJIEIIN y3eJl
COpPTUPOBKHY.

9. Ha Bruagxe [Tapamerpsl BbiGepute cOpTUPOBKY 110 $CP-1-1 B yobIBaroiem nopsiake u Haxmure OK.
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Table {34 fields. 1.000 records) =JolEd
\ad File = Edt £ Generate m
Table || Annatations

rn | §o-churn-1 | $oP-churnct [$cp-0a FCP-1-1 |
292 0 0744 0744 0.256 [+
293 a 0745 0.745 0255
294 0 0745 0.745 0255
295 a 0746 0.746 0.254
296 0 0748 0.748 0252
297 a 0743 0.749 0.251
293 0 0743 0.743 0.251 E|
293 a 0.750 0.750 0.250
00 0 0752 0752 0248
a0 a 0752 0752 0243
a02 0 0754 0.754 0.245
03 a 0.754 0.754 0.245
04 0 0755 0.755 0245
03 a 0.756 0.756 0244
08 0 0757 0757 0243
07 a 0757 0757 0.243
08 0 0758 0.758 0242
03 0 0759 0759 0241
310 0 0781 0.781 0239
311 0 0762 0762 0238 =]
[l ——

PucyHok 358. Tabnuua

10. Tlpucoenunute y3ea Tabimua k y3;1y CopTUpOBKA.

11. Ortxpoiite y3en Tabimna u MEJIKHATE IO BHINOJHATSD.

[TpoxpyTHB pe3yabTaThl, Bbl yBUAUTE, 4TO 3HaYeHue $CP-1-1 cocrasiser 0,248 nyst 300-it 3anucu. Ecim 3anath
0,248 xax mopor oTceueHus Kiaccupuranuu, mpuMepHo 30% KJIMEHTOB, OIICHEHHBIX KaK YXOSIINE, OXBATAT
puMepHO 45% o611iero yncia GaKkTUIeCKu YXOSIIHX.

OTcnexuBaHue oXugaemoro ymcna COXpPaHEeHHbIX KJINEeHTOB

[ToJIy4uB yIOBJIETBOPUTEIHHYIO MO/IEIb, BBl XOTHTE MPOCIIEANTD OXUIAEMOE YUCIIO KJIIMEHTOB B HAOOPE JAHHBIX,
KOTOPbIE COXPAHUTCS HA MPOTSHKEHUH MOCIIEAYIONIMX ABYX JieT. HeTprBHAIbHBIN BHI30B MPEICTABIIFOT COOOM
MyCThIe 3HAYCHHUS, TPU KOTOPBIX y KIJIMEHTA 0011ast AJIUTEIbHOCTD NpeIocTaByeHus ycyr (Oymyiiee Bpems +
JAUTEAbHOCTb IMPEAOCTABACHUSA YCAYT) BBIAJACT 32 MPEAEIIbl IUANa30Ha BpEMEHH BbDKUBAHUS B IAHHBIX,
WCIOJIb30BAHHBIX I 00y4yeHust moaesn. OauH u3 cnocoboB 00paboTaTh 3T TaHHBIE - CO3/IATh ABa Habopa
MIPOrHO30B, B OAHOM M3 KOTOPBIX KJIMCHTHI C MYCTBIMU 3HAYCHUAMU OTHCCCHBI K OTTOKY, a4 B IPYI'OM - K
COXPAHUBHIEMCS KJIMCHTAM. Takum o6pa30M MOXHO YCTAHOBUTH BEPXHUEC U HUXKXHUEC I'PAHUILILI IJI1 OXKUIAEMOT O
YHCJIa COXPAHCHHBIX KJIUCHTOB.
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ﬁ Prediction

o

Ig File ¢ Generste

-

Ldyanc

Predict survival st future times specified as;

@ Reqular intervals Time interval:

Time: field

Past survival time: If tenure

(& Append all probabilties

D Calculste cumulative hazard function

==

PucyHok 359. Cnenok Cox: Bknaaka lNapametpei

1. I[Ba)l(}lbl MICJIKHUTE IO CJICTIKY MOJCJIN Ha MaJIUTPE MoaeJie (I/IJ'II/I CKOHprﬁTS 1 BCTABBTE CJICIIOK HA XOJICT
HOTOKa), U MOJICOCAUHUTE HOBBIM CJIENOK K y3i1y Uctounuk.

2. Ortxkpoiite cyenok u nepeiiaute Ha BkjIagky ITapameTpsl.

3. VO6enutecsh, 4TO BKJIFOUEH IepekiroyaTes b OnpeaesieHHble HHTEPBAJbI, 1 YKAXXUTE BpeMeHHO! nHTepBa 1,0 u
YHCJIO OIIEHMBAeMBbIX epuooB 24. Tem cambIM BBI 3a4aUTe, YTO KaX/asl 3aMiCh OyJeT OlleHeHa T KaXK0To

U3 HOCJIeNyONINX 24 MeCsIIeB.

4. Bribepure tenure (IIMTEIBHOCTD IPEIOCTABIICHHS YCIIYT) KaK MoJIe, 3aJaoIIee MPOoIIe/IIee BpeMs BbDKUBAHUS.

AJ'IFOpI/ITM JUIA OOCHKHU YUYUTBIBACT IMTPOAOJDKUTEIIBHOCTh BPEMCHU KAXIOTO 3aKa3vYMKa KakK 3aKa3vunukKa

KOMIIaHUU.

5. BoiOepute /100aBHTH BCe BEPOSITHOCTH.

I'naBa 26. Ucnosnb3oBanue perpeccun Koxca a1 MOJIeIMpOBaHUs BPEMEHU J10 OTTOKA KJIMEHTa
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-,

-

EdLower Estimate

Key fields: D Keys are contiguous

-

>

Aggregate fields:

Figld |Sum |Mean |Min |Max |SDev |
$CP-0-1 [ [ ] [ [l
$CP-0-10 i H & & S (P
$CP-0-11 vl [ [ [ |

$CP-0-12 [« 0 ]| ] |

FCP-0-13 [ [ ] ] E

$CP-0-14 i 0 [ ] 0 =
Default mocde: E SumD MeanD MinD MaxD SDew

Mewy figld name extension: I:l sod ezt @ suific O Prefix

D Inzlude record count in field  |Fecord_Count

PucyHok 360. Y3en Arperuposanune: Bknaaka lNapametpsi

6. TlomcoenuHWTE y3€JI arPErMPOBAHUS K CJICTIKY MOJIEIIH; Ha BKJIaake [TapamMeTpsl BHIKIIFOUHUTE IIEPEKIIF0UATEITh
CpeaHee Kax peXXuM IO YMOJTYAHHUIO.

7. Bwibepute ot $CP-0-1 no $CP-0-24 nonst popmsl $CP-0-n, Kax moJIst A1 arperupoBaHusi. DTO Jierye BCero
ClIeNaTh, €CIIM B TMAJIOTOBOM OKHE BBIOpaTh MOJI OTCOPTUPOBATH MOJIS IO UMEHH (TO eCTh B aJI(paBUTHOM
TopsiaIKe).

8. OtmeHuTe BEIOOD BK/IIOUATL KOIHYECTBO 3aMHACel B MoJIe.

9. Hlenkuaute o OK. DTOT y3ei co3AaeT MPOrHO3bl "HMKHEW TpaHUIbI".
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Ed nutis Stay

Fillin fields:

&7 BcP0

& %cP-0-10
&7 $CP-0-11
& $CP-012

Replace: Il walues: B &

Condition:

@BLANK@FIELD)

Replace with:

5 H

1

e

PucyHok 361. Y3en BanonHenue: Bknaaka lNapametpsi

10. TloacoemuHuTe y3eJi 3amoJiHeHus K cyienky Coxreg, K KOTOPOMY MbI ceifuac MoACOEMHIIIM Y3€eT
arperupoBanusi; Ha Bkiazake [Tapamerpst Boioepute ¢ SCP-0-1 no $CP-0-24 u3 noueii Buna $CP-0-n kak noJis
JUISL 3QMIOJIHEHUsL. DTO JIErve BCEro CIENATh, ECIIU B IMaJIOrOBOM OKHE BrIOpaTh 110JIs OTCOPTUPOBATH HOJISL 110
uMenn (To eCTh B aj()aBUTHOM MOPSJIKE).

11. BwiGepure, uto IlycThle 3Ha4eHHust 3aMEHSIOTCS Ha 3HAaUeHMe 1.

12. Ienxuute no OK.

I'naBa 26. Ucnosnb3oBanue perpeccun Koxca a1 MOJIeIMpOBaHUs BPEMEHU J10 OTTOKA KJIMEHTa
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-,

Upper Estimate w

3] ()

Key fields: D Keys are contiguous
b4

Aggregate fields:

Figld |Sum |Mean |Min |Max |SDev |
$CP-0-1 i &l [H] [

$CP-0-10 [ [ [ [

$CP-0-11 « & ] ]

$CP-0-12 [ [ [ [

$CP-0-13 I &) [ O

$CP-0-14 [+ [H] [ ]

Default mocde: E SumD MeanD MinD MaxD SDew

Mewy figld name extension: I:l sod as: @ suific O Prefix

|:| Inzlude record count in field  |Fecord_Count

PucyHok 362. Y3en Arperuposanune: Bknaaka lNapametpsi

13. TlomcoeawmHUTE y3eJI arperuPOBAHMS K y3JIy 3all0JTHEHNS; Ha BKyIaake [TapaMeTprl BEIKITFOUNTE IEPEKIIF0YaTeITh
CpeaHee Kax peXXuM IO YMOJTYAHHUIO.

14. Bribepure ot §CP-0-1 no §CP-0-24 nosst popmbl $CP-0-n, Kak HOJIS JIs1 ar pETUPOBAHUSL. DTO JIer4e BCETo
ClIeNaTh, €CIIM B TMAJIOTOBOM OKHE BBIOpaTh MOJI OTCOPTUPOBATH MOJIS IO UMEHH (TO eCTh B aJI(paBUTHOM
TopsiaIKe).

15. OtmenuTe BbI6GOP BKIIOUHTL KOJMYECTBO 3amuceil B MoJje.

. JIKHUTE IT . DTOT y3€JI CO34aeT NPOrHO3hl "BEpXHEN rpaHuIibl".
16 e e mo OK. DtoT y3en co3nae OTHO3BI "BEPXHE a "
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Months

Fields: 24 in, O filtered, 24 renamed, 24 out

~ Fied [ Fiter I Field!
$CP-0-1_Sum — 1 -
FCP-0-2_Sum —_— 2
$CP-0-3_Sum — 3
FCP-0-4_Sum — 4
$CP-0-5_Sum — 5
FCP-0-E_Sum — B
$CP-0-7_Sum — 7
$CP-0-8_Sum — 5
$CP-0-3_Sum — g
FCP-0-10_Sum — 10 ~

@ View current fields @ wiew unused field settings

PucyHok 363. Y3en ®unbtp: Brnaagka lNapamertpel

17. TlomcoemwHuTe y3ei T0OABIICHHS K JBYM y3JIAM ar perupoBaHs, 3aTeM HOICOSTMHATE y3eJ PUIIbTp K y3IIy
no0OaBJIeHHS.

18. Ha Bxiagke [Tapamerps! y3a OuibTp nepeumenyiite noss ¢ / no 24. I1pu nomoru y3ja TpaHCHOHUPOBAHUS
3TU UMEHA NoJIel CTaHyT 3HAYCHUSIMHU OCH X Ha JuarpaMmax IHOoCJIeIyIOIINX y3JI0B.

I'naBa 26. Ucnosnb3oBanue perpeccun Koxca a1 MOJIeIMpOBaHUs BPEMEHU J10 OTTOKA KJIMEHTa 317



Mewy figld names:

@ Use prefix
©) Read from field

i . Read Yaluess

Fields:

o (cancal

seings | sences.

Mumber of nesw figlds:

Mewy Figld Mames:

fdaximum numker of values to read: 200 :

Tranzpose: @ &l numeric © Al string © Custom

=
4

oot | oot

PucyHok 364. Y3en TpaHcrioHnpoBaHwe: Bknaaka Napametpsi

19. TIpucoemuuute y3es TpaHCIOHHpOBaHKE K Y31y OUILTP.

20. BsemuTe 2 KaK YACIJIO HOBBIX IIOJIEH.

Lok cancal

Fer | apecais |
E Fields: 3in, O filtered, 3 renamed, 3 out
[ Field — [ Fitter [ Field
o — Months )
Field1 —_— Lowrer Estimate
Field2 —_— Upper Estimate
@ view current fields @ View unused field settings

=

PucyHok 365. Y3en ®unbtp: Bknaaka Ounbtp

21. Tlpucoenunute yzea PuibTp K y3J1y TpaHCIOHHUpPOBAHUE.
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22. Ha Bxiaaxe ITapamerpsl y3ia @wibtp nepeumenyiite ID B Mecsayst, Fieldl 8 Huncnas oyenxa u Field2 B
Bepxnuas oyenka.

. field:

f Upper Estitate

o fislds: fLower Estimate

Cverlay

Martalize

Overlay function v =
When number of records greater than: 2000 g

@ Bin @Sample @ Use all data

PucyHok 366. Y3en Myneturpaguk: Bknagka pagumk

23. Tlpucoenunute y3ea MymbTurpadux x y3iay OuibTp.
24. Ha Bxmagxe ['paduk 3agaitte Mecayer kak mone X, Huoicnas oyenxa u Bepxnas oyenxa xak nons Y.
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E Estimated Numbers

A |
N

s i
Title;  |Mumber of Custamers

Sulbtithe: | |

Caption: |Estimates the number of customers retained |

Klabel @ auto © Custom

¥ label: @ Auto © Custom

@ Dizplay gridline

[ oK, Hb Run][Cancel]

Pucyrok 367. Yaen Mynbturpapuk: Bknaaxka BHeliHunii Bua

25. Tlepeitgure Ha BKJIaAKy BHemrHuit Bu/I.
26. Bpenute YMCNO KMEHTOB KaK 3arojOBOK.
27. Bmegute OUeHMBAET YMCNO COXPAHEHHBIX KIMEHTOB KaK MOSCHUTEILHBIA 3ar0JIOBOK.

28. Haxwmute kHONKY BBINOIHHTS.

Number of Customers

1,000 / ]
8004~ 4
60071 g
40077 i =
200 5
S O T T T P T T L T T e T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Months
Upper
Estimate
Lower
Estimate

Estimates the number of customers retained
PucyHok 368. MynbturpaguK oUeHKuU 4ncra CoXpaHeHHbIX KITMEHTOB

Ha rpadwuke noka3aHsl BepXHUE U HIKHUE TPAHUIIBI JIJIS IPEANOIAraeMOTro YHUCIIA COXPAHEHHBIX KIIMEHTOB.
Pasznocth MCEXKAY ABYMS JIMHUSAMU paBHA YUCJIY KJIMEHTOB, OIICHCHHBIX KaK ITYCTOC 3HAYCHHUE, TAK YTO UX
COCTOSTHHE UMEET BBICOKYIO Heolpe/iesieHHOCTh. CO BpEMEHEM YHCIIO TAKUX KJIMEHTOB Bo3pacraeT. [Toce 12
MecsIIeB oxuaaeTcst coxpanenue oT 601 no 735 nepBoHaYaILHBIX KJIMEHTOB B HA00PE JAaHHBIX; Hoce 24

320 PyxoBozcTBo no npuioxenusMm IBM SPSS Modeler 18.2



Mecs1eB - ot 288 10 597.

Derive ag: Formula

; ]
setngs | ocaions.
sl

Mode: @) Single @ Tuittiple:

Detive field:

|L|nknown h

Farmula:

(100 * ("Upper Estimate’ - 'Lowwer Estimate) J 'Lovwer Estimate’

PucyHok 369. Y3en ussnedenus: Bknaaka Napametpei

29. Uto6nI B3IJISIHYTH C ,Z[pyl"Oﬁ CTOPOHBI Ha HCOMPEACIICHHOCTDb OLUCHKH YHCJIa COXPAaHCHHBIX KJIMCHTOB,

MMOICOETMHUTE K Y371y PUIIBTP y3€J1 BHIYUCIICHIIA.

30. Ha sxiaake [TapameTps y3ia BeruucicHuit BBenute Unknown % (% HEU3BECTHBIX) KaK MPOU3BOIHOE MOJIE.

31. BriGepute Tun nosis HenpepbiBHBII.

32. Beeaute (100 * ('Upper Estimate' - 'Lower Estimate')) B xauectse popMmyibl. Unknown % - 3TO 4nCIIO

"COMHUTEJBHBIX" KJIMEHTOB KaK MPOIEHT OT HIKHEU OLEHKH.

33. lenxuute mo OK.

I'naBa 26. Ucnosnb3oBanue perpeccun Koxca a1 MOJIeIMpOBaHUs BPEMEHU J10 OTTOKA KJIMEHTa
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H®: Manths Y Lnknown %

et o appaarance . Anocaons.
t ¥ field: M Y field:

Crverlay

Colar: E Size:
Panel: m Animation:

Overlay type: (@) Mone

Shape:

Transparency:

©) Smoather

@) Function Y=

o) )

Pucyrok 370. Y3en paguk: Bknagka pagpuk

34. TloacoenmuuTe K y3J1y BblumciaeHui y3ei [ paduk.

35. Ha sxiaaxke ['paduk y3ma I'paduk BeiObepute Mecaye: kak nose X u Unknown % xak nose Y.

36. llenxuuTe no BkJaake BHemmnii Bu.
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Unpredicted Cases

&

2] 7= fm]

~ HMonths o Unknown %

Plﬂ i ] AppEarance @ &Jr.& otation:s

Title: |Unpredidable Customers sz % of Predictable Customers |

Subtithe: | |

Caption: | |

Wlabel @ suto © Custom

¥ label @ auto © Custom

E Dizplay gridine

(o< J(# run ][ cance

PucyHok 371. Y3en paguk: Bknaaka BHeLHwi BuA

37. BBemuTe Kak 3aroJjloBOK YMCNO HenmpepckalyemblX KIWEHTOB KakK % OT uMucrna Mpeacka3yemblX KIWEHTOB.

38. BemosmuTE y3eII.

Unpredictable Customers as % of Predictable Customers

1o e e e e e s e
1007~
ol 5
£ Bt :
fef
£ e :
3 sofbt -
Wi
Lo -
2 oo
1 1 T 1 1 1 ) 1
1 2 3 9 10 11 12 13 14 15 16 17 1

Months
PucyHok 372. papuk HenpeacKkadyembix noKynatenen

B Teuenune MEPBOTO roJga NpoueHT HENPEACKA3YEMBIX KJIUECHTOB BO3PACTACT JOBOJIBLHO 0JIM3KO K ﬂHHeﬁHOMy 3aKOHny,
HO POCT PE3KO YCKOPACTCA B TCUCHUE BTOPOI'o Irojid, a K MECAIy 23 YUCIIO KJIMEHTOB C IIyCTbIMU 3HAYCHUSAMU
MPEBOCXOAUT OXUAACMOC YUCJIO COXPAHCHHBIX KJIMCHTOB.
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CHOpUHr

HO.Hy‘{I/IB YAOBJIETBOPUTEIIBHYIO MO/ICJIb, BBl XOTUTE OUECHUTH KJIUCHTOB, YTOOBI BLISIBUTH TCX, KTO C BBICOKOM
BCPOATHOCTBIO HCpCﬁL[CT K APYI'UM NOCTABIIUKAM B TCUCHUE KBAPTAJIOB CJICAYIOIIECIO roaa.

Ed Scoring

|r.¢ File @ Generate
h 4

Cox

Seftings || Advanced | Summary | Annotations
Predict survival at future times specified as:

@ Regular irtervals Titne interval:

Time field | ~

Past survival time: W,ten,u,re

[ Append sl probakilties

|:I Calculste cumulative hazard function

Apply

Pucyrok 373. Cnenok Coxreg: Bknaaka lNapamertpsl

IMoncoenunuTe TpeTHii CIENOK MOJEH K Y31y VICTOUHMK U OTKPOHTE CJIEIOK MOJIEIH.

2. VbenuTteck, YTO BKJIFOUEH NepekrouaTess Onpe/eieHHble HHTePBAJIbl, 1 YKaXXUTe BPeMEeHHOH nHTepsai 3,0 u
YHCJIO OIIEHMBAeMbIX epuooB 4. TeM caMbIM BHI 3a1aIUTe, YTO KaXKas 3alUCh OyeT OlleHeHa JJIS KaX10To
U3 NOCJIENYIONINX YeThIPEX KBapTaJIOB.

3. Bwibepure fenure (IMTEIbHOCTD IPEIOCTABJICHNS YCIIYT ) KAK IOJIe, 3aaroliee IPOIIeIee BpeMsl BbDKUBAHNUS.
AJITOPUTM [JI51 OLIEHKH YYUTHIBACT IPOIOJDKUTEIIFHOCTh BPEMEHH KaXX0T0 3aKa3ynKa KakK 3aKa3uuka
KOMIIaHUH.

4. Beibepute /106aBHTL Bce BePOSITHOCTH. DTH JONMOJHUTEIBHBIE MOJIS 00JIErYaT COPTUPOBKY 3amuceil mpn
MPOCMOTpE B TaOJIHATIE.
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seings | Annctations

Made: @ Include © Discard

churn =0 @

Coneition:

ok J[cancal oot | peset

PucyHok 374. Y3en Beibop: Bxnagka lNapameTpei

5. TloacoemuHuTe y3es1 BbIOOpA K CIIENKY MOJiesn; Ha BkJaake [Tapamerpsl BBenuTe ycsosue churn=0. Dtum u3
TabJIuIB! Pe3yJIbTaTOB OyyT yAaJIeHbl KJIMEHTHI, KOTOPBIE yXKe MePelIi K JPYTUM NIOCTaBLINKaM.

@l=lo)

wode:  (© Single @ Muttiple

Derive fram:

& $cp1
& $cpa2
& P13

Field natme extension: add sz @ suffic (@ Prefic
Derive as;  |(Conditional = TIF: Refer to selected fields by using @FIELD

Field type: 8 Flag o

If:

‘@FIELD:D 248 | @
Then:

[ | (=)
Elze:

Lo [canca] s |

PucyHok 375. Y3en ussnedenns: Bknaaka lNapametpsi

6. TlomcoenuHuTe y3eJs BBIYHCICHUH K y3JIy BeIOOpa; Ha BkJagke [lapamerpsl Beioepute pexkxuMm Heckolbko.
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7. Bwibepute miis Berunciennit nosis ¢ $CP-1-1 no $CP-1-4 u3 noneit Buga $CP-1-n v BBeauTe 100aBIIsIEMBbIii
cybduxc _churn. 3To sierue Bcero ciesaTh, €CJIM B AUAJTIOTOBOM OKHE BHIOPATH 10JISI OTCOPTUPOBATH MOJISI IO
UMeHH (TO eCTh B aJIhaBUTHOM IOPSIIKE).

Bribepute, 4TO IpoM3BOgHOE MOJIE OYACT Y CJI0BHOE.
9. Bribepute Tun usmepenuit @Jar.

10. Bmenute GFIELD>0.248 kax yciosue If. HamoMHUM, 4TO TaKOB OBLI HOPOT OTCEUECHUS KIACCUDHUKAIIIH,
KOTOPBII MBI BBISIBIJIA BO BpeMst OLeHKH.

11. Bsenute 1 xak Beipaxkenue Then.
12. Beenute 0 xak Beipaxxenue Else.
13. Ienxuute mo OK.

u Sort

A

-

| 5 | |
| Seftings | Optimizstion | Annottions |

=

Sart by

Fisld Order |
FCOP-1-1_churn ¥ Descending
FCP-1-2_churn ¥ Descending
FCOP-1-3_churn ¥ Descending
FCP-1-4_churn ¥ Descending
FCOP-1-1 ¥ Descending
FCP-1-2 ¥ Descending
FCPA-3 ¥ Deszcending =]

Defautt sort order: & Azcending @ Descending
o

PucyHok 376. ¥Y3en CoptupoBska: Bknaaxa lNapametpsi

14. TloncoemuHuTe y3€JI COPTUPOBKH K y3JIy BRIYMCIICHUIT; Ha BKyIaake [TapamMeTps! BbIOEpUTE COPTUPOBKY MO
nossim ¢ $CP-1-1_churn o $CP-1-4-churn n 3atem o nonsim ¢ $CP-1-1 no $CP-1-4, Bcroy B yObIBarOIIEM
nopsiike. KIIMeHThI, KOTOPBIE O MPOrHO3Y HOMAAYT B OTTOK, OKAXYyTCs B HAYaJIe CIIUCKA.
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Field Reorder

@ sutomatic Sort

Type | Field | Storage

) FCP-1-1_churn ? (Unknown)
& P & Real

) $CP-1-2_churn ? (Unknown)
& FCPa2 & Real

8 FCP-1-3_churn T (Unknowwn)
& P13 & Real

8 FCP-1-4_churn T (Unknowwn)
& CP-1-4 & Real

Clear nused

Mote: Fields added dowwn stream of thiz node are not reordered.

PucyHok 377. Y3en nepeynopaaoyeHuns nonei: Bknaaxa lepeynopanoyunts

15.

[MoacoenuuuTe y3ei1 nepeynopsiAoueHus nosieit K y3J1y COpTHPOBKY; Ha BKJaake [lepeynopsimouuTs BeIOEpHTE,
uto 1noJist ¢ $CP-1-1_churn no $CP-1-4 uayT nepes 0OCTaJIbHbIMHU TOJISIMU. DTO TOJIBKO /ISl YA0OCTBA YTEHHUSI
TaOJIUIIBI PE3YJIbTATOB; 3TOT IIAr He 00s3aTesieH. UTOOBI EpeMECTUTh MOJIS TaK, KAk MOKa3aHO Ha PUCYHKE,

PICHOJ'IL3yﬁTe KHOIIKHU.

Table (50 fields, 726 records)

mEx]

lw Fle |5 Edt %) Generste

ol

— =
Tae | vt
—
FCP-1-1_churn |$CP-1-1 |$CP-1 -2_churn |$CP-1-2 FCP-1-3_churn | $CP-1-3 FCP-1-4_churn |FCP-1-4 |tenur
255 ] 0.032 ] 0.075 0 0147 1 0.293 49 E
256 u] 0.027 ] 0.064 0 0127 1 0.260 49
257 ] 0.023 ] 0.130 0 0233 1 0.308 53
255 u] 0.021 ] 0127 0 0.239 1 0.320 24
259 ] 0.021 ] 0125 0 0237 1 0318 54
260 u] 0.021 ] 0.053 0 0.195 1 0.331 a0
261 ] 0.021 ] 0.053 0 0.196 1 0.329 =0
262 u] 0.020 ] 0.050 0 0159 1 0317 20 (A
263 ] 0017 ] 0.043 0 0163 1 0.2738 =0
264 u] 0.015 ] 0.039 0 0.145 1 0.253 a0
265 ] 0197 ] 0197 0 Fruls 0 Frul® GE
266 u] 0.109 ] 0.109 0 Frulg 0 Frnuld GG
267 ] 0101 ] 0214 0 FrulF 0 Frul® B5
265 u] 0.051 ] 0137 0 0.194 0 0.245 23
269 ] 0.074 ] 0.159 0 Frul% 0 Frul® B5
270 ] 0.070 ] 0.116 0 0.155 0 0.237 28
2N ] 0.070 ] 0128 0 0189 0 0.234 45
272 ] 0.062 ] 0.105 0 0.151 0 01591 23
273 ] 0.062 ] 0.130 0 0163 0 0212 44
274 ] 0.061 ] 0123 ] 0182 ] 0.241 4 -
KIS ——— [M]

PucyHok 378. Tabnuua, coaepsrallan OLUeHKN KITNeHTOB
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16. TloacoemuuuTte y3eq Tabimna K y3J1y nepeynopsIoueHus Mol 1 BBIMOJHUTE €ro.

Oxmunaercs, yTo 264 KIMEHTOB NepeiayT K APYyTrUM IOCTABIIUKAM K KOHIly Tojia, 184 k KOHIly TpeThero Kpaprajia,
103 k xoH1y BToporo u 31 3a nepBblit kBapTay. OOpaTuTe BHUMAHUE HA TO, YTO AJIS1 JAHHBIX IBYX KJIMEHTOB TOT, Y
KOTOPOTO BBIIIIE CKJIOHHOCTh K OTTOKY B IIEPBOM KBapTaJie, He 00513aTeJIbHO UMEET 00Jiee BBICOKYIO CKIIOHHOCTD K
OTTOKY B MOCJICIYFOIINX KBapTaJiaX; mpumMep - 3arucu 256 u 260. O0br1HO nprynHa B opMe QYHKIHAU pUCKa IS
MeECSIIEB, CICAYIOMINX TOCIIe TEKYIIEero Mepruoaa MPeIoCTaBIICHAs YCIyT JaHHOMY KIIMEHTY; HallpUMep, eCIIH
KJIMEHTHI IPUILTA OJ1arogaps pekJIaMHON KaMIIaHUH, OHH U YIIYT ¢ OOJIbIIeH BEpOSITHOCTHIO, YeM KJIMCHTHI,
KOTOPBIE MIPHUIILIA 110 MPOPEeCCHOHATIFHOW PEKOMEHIAINH, HO €CJI TaKue KJIMSHTHI He YIIUIA, OHA MOTYT IIPOSIBATH
BBICOKYIO JIOSUIBHOCTD B CJIEAYIOIIEM IIEPHOIe MPEIOCTABIICHUS YCIyT. ECTh CMBIC epecopTUPOBATE KIIMEHTOB,
4TOOBI HOCMOTPETD C APYIOil CTOPOHBI HA KJIMEHTOB C BLICOKOW BEpOSTHOCTHIO OTTOKA.

[ Table (50 fields, 726 records) [Z}[ﬁ]]
(g File |3 Edt ¥ Generate m
| Table || Annctations
$CP-1-_churn [$CP-1-1 |$CP-1-2_churn [§CP-1-2 [$CP-1-3_churn [$CP-1-3  [$CP-1-4_churn |$CP-1-4 [tenur
o7 0 Frll a Frug a Frung [t} Fnully 7
708 o Frull$ ] Frul% ] Frul® 0 Frulls 71
709 ] Frullg ] Frulg ] Fnuld 0 Frullh 71
710 o Frull$ ] Frul% ] Frul® 0 Frulls 72
ikl ] Frullg ] Frulg ] Fnuld 0 Frullh 71
il o Frull$ ] Frul% ] Frul® 0 Frulls 72
ksl ] Frullg ] FrulF ] Fnuld [t} Frllh 72
714 o Frull$ ] Frul% ] Frul® 0 Frulls 72
ik ] Frullg ] FrulF ] Fnuld [t} Frllh 70
716 o Frull$ ] Frul% ] Frul® 0 Frulls 70
ke ] Frullg ] Sl ] Fruld [t} Frulls 71
718 o Frull$ ] Frul% ] Frul® 0 Frulls 72
il ] Frullg ] Sl ] Fruld [t} Frulls 72
720 o Frull$ ] Frul% ] Frul® 0 Frulls 72
T2 ] Frullg ] Sl ] Fruld [t} Frulls 72
23] o Frull$ ] Frul% ] Frul® 0 Frulls 71
723 ] Fruillg ] Sl ] Fruld 0 Frullh il
724 o Frull$ ] Frul% ] Frul® 0 Frulls 71
s ] Fruillg ] Sl ] Fruld 0 Frullh il
726 0 Sl g ] FrulF ] Frul® 0 Frulls 72 J
1] [ [+

PucyHok 379. Tabnuua, coaepixalliasd KIMEeHTOB C MyCTbIMU 3HAYEHUAMM

B HuxHel yactn PACIIOJIONKEHBI KJIMCHTHI C IYCTHIM 3HAYCHUEM IIPOrHO34A. 3TO KJIMCHTBI, Y KOTOPBIX 0611_[8,5[
JUTATEIIbHOCTD MPEOCTABIICHHUS YCIIyT (Oyayliee BpeMsl + J4uUTeAbHOCTb IPeJOCTABACHUA YCAYT) BBIIATACT 32
peiesibl IMANa30Ha BpEMEH! BbDKUBAHMS B TAHHBIX, UCIOJIb30BAHHBIX JIJIS1 OOYUESHUST MOJIEIIH.

UTor

Hcnonp3yst perpeccrro Koxca, BBl HAIIITH MPHEMIIEMYIO MOJIENb JIJISI BPEMEHHU 10 OTTOKA, TIOCTPOMIIN Tpaduk
0KHIAEMOTO YHCJIa OCTABIIUXCS KJIMEHTOB Ha CJIEAYIOIINE /1BA TOA W BBISIBUJIM OT/IEJIbHBIX KJIMEHTOB, KOTOPHIE C
HamOOJIbIIIEH BEPOSITHOCTHIO IEPEHAYT K APYTUM MOCTABIIAKAM B CJIEAYIOIIEM roay. MimeliTe B BUIy, OMHAKO, YTO
3Ta IpreMJIeMasi MOJIEJIb - He 0053aTeJIbHO JIyuIas. XOpoIIo Ol CPaBHUTH 3Ty MOJIEJb, HOIYYSHHYIO MPSIMBIM
[IaTOBBIM METOJIOM, C CO3JaHHON OOPAaTHBIM IIATOBBIM METOJIOM.

OO0bsiCHEHNE MaTEMAaTHYECKIX OCHOB METOI0B MOJICJIMPOBAHMSI, NCNOJb3yeMbIX B IBM SPSS Modeler, cmotpuTe B
nyoymkarm IBM SPSS Modeler: Pykogoncteo mo airopurmam.
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[naBa 27. AHann3 NOKynaTeNnbCKON KOP3UHbI (BbIBOA
npasuna/C5.0)

B aToM npumepe paccMaTpuBaroTCs PUKTUBHBIE JAHHbBIE, ONMCHIBAIOIINE COACPKAHUE MTOKYIATEILCKUX KOP3HUH B
cynepmapkete (TO eCTh COOpaHUs MPUOOPETAEMBIX COBMECTHO TOBAPOB), & TAKXKE CBSI3aHHBIC IEPCOHAIILHbIE
JIaHHBIE TIOKyNaTeJiel, KOTOPbIE MOXHO MOJIyYUTh, UCIOJIb3Ysl HHHOPMAIINIO KAPTOUeK HoKynaTesei. [{enn atoro -
00Hapy’XeHHE TPYIIT MOKYIaTeNIe, KOTOPBIE MIPHOOPETAIOT CXOAHBIC TOBAPHI M MOTYT XapaKTEePH30BATHCS
JeMorpaduyeckuMu mokazaTessiMu (BO3pacT, TOXOJ U TaK JaJiee).

DTOT npuMep WUTFOCTPUPYET ABe (ha3bl UCCIICTOBAHUS JTAHHBIX:
* MojenupoBaHue MPaBUII CBSI3bIBAHUS U BbISIBJICHHE CBS3EH MeX/1y IPUOOPETEHHBIMHI TOBAPAMH C MOMOIIBIO
BBIBOJIA CETEBOTO rpada

* Cozpmanne npoduieif mokymaTeseil yka3aHHBIX TPYIII TOBAPOB ¢ MOMOIIIBbIO BEIBoAa mpasmia C5.0

Ipumeuanue: ITa IpUKIaIHAS IPOrPaAMMa HEMOCPEICTBEHHO HE MCHOJIBb3YeT MPeIcKa3aTesIbHOe MOISINPOBAHNE,
[IO3TOMY B HEM HET U3MEPEHUN TOYHOCTH JIJIS ITOJIYyYAFOLINXCS MOJIEJIEN U CB3AHHOTO pa3IEJIEHUS HA CTa U
00y4eHUsI/TPOBEPKH B IPOILECCE AHAJIN3A JAHHBIX.

DTOT npuUMep UCNOJIb3YeT NOTOK baskrule, B xoTopoM ucnosb3yercs ¢aiin qauubix BASKETSIn. Dtu daitnsl
Haxomsrtcs B katajore Demos moboit ycranosku IBM SPSS Modeler. JJocTyn kK HUM MOXHO HOJIyYUTh U3 TPYIITEL
nporpamm IBM SPSS Modeler B mento [Tyck Windows. ®aiin baskrule HaxomuTcs B KaTajore streams.

ZlocTyn K AaHHbIM

[Tpu momortu y37a (aiina nepeMeHHBIX COeTMHUTECH C HAbopoM HaHHBIX BASKETSn, BHIOpaB UMeHA TOJIEH TSt
ureHus u3 Qaiina. CoeAMHUTE y3€J1 TUNA C ICTOYHMKOM JJAHHBIX, & 3aT€M COeIMHUTE 3TOT y3eJI ¢ y3jioM Tabsmua.
3ajaiiTe A1 ypOBHS U3MepeHuil noJist cardid 3navenue besz tuma (Tax xax kaxaplii ID kapTouku nokynartess
BCTPCUACTCH B Ha6ope JAaHHBIX TOJIBKO OAHAXABI XU OSTOMY HE MOXET UCHOJIB30BATLCA B MOﬂeHI/IpOBaHI/II/I).
Bri6epute 3nauenne HomunaipbHoe Kax ypoBeHb U3MEPEHHs! ISl OJIs 1701 (3TO HYXKHO, YTOOBI aJITOPUTM
ANpPUOPHOTO MOJICJIMPOBAHNS HE pacCMaTpuBall MOJIE 70.1 KaK iar).
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(B) — (= » B

EASKETS1n tige table
— e e
Yy Gy U
ﬁ @ 1 healthy wine_chocs beer_belns_piaa
; 11 Fields :
11 fields = ' o
~ -E> :
. > T o f
5.0
ﬁ\.;f type ‘be’er_beans_piaa
11 fields i 7

A rl
N
heer_beans_piza
PucyHok 380. lNotok baskrule

Teneps 3amycTuTe NOTOK, YTOOBI HHCTAHIIMMPOBATH y3eJ Tun 1 BeiBecTu Tabmny. Habop gaHHbIX copepxut 18
moJiel, B KOTOPBIX KaX/Jasl 3alKCh NPeACTABISET KOP3HUHY.

Otn 18 moneit OpCACTABJICHBI CJIICAYOIIUMHA 3aIOJIOBKAMH.

CBoaka KOpP3HHBI:
* cardid. UneHTH(UKATOP KAPTOYKH HOKYIATEJISI, KOTOPBIA MPUOOPETACT TaHHYIO KOP3UHY.
* value. CymmapHasi LieHa TIOKYIKH 151 KOP3UHBL.

* pmethod. Cnioco0 omIaTel KOP3UHEL.

Iepcona/ibHbIe NOAPOOHOCTH BJIA/IEJIbIIA KAPTOUKH:

* sex (o)

* homeown (nomMoBanesen). JJoMoBiaaesel Jiu epKaTelb KAPTOUYKU UJTH HET.
* income (DOX0/M)

* age (Bo3pacr)

dJ1aru coep:KUMOro Kop3uHbl, 0003HAYAIOLINE HAJINYHE TOBAPOB M0 KATErOPUsIM:
* fruitveg (oBoum u GPyKTHI)

* freshmeat (cBeXee MSICO)

* dairy (MOJIOYHBIE IPOTYKTHI)

* cannedveg (OBOILHbIE KOHCEPBHI)

* cannedmeat (MsICHbIE KOHCEPBBI)

* frozenmeal (3aMOpOKEHHAS €]1a)

* beer (muBoO)

* wine (BUHO)

* softdrink (6e3aJIKOTOJIbHBIC HATIUTKH)
* fish (pb16a)

* confectionery (KOHAUTEPCKIE MU3IEIIAS)
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O6HapyreHue apPUHUTETOB B COAEPHUMOM KOP3UH

Bo-nepBbIX, BaM HY>KHO HOJIyYUTh OOIIYIO KapTHHY 00 apduHUTETAX (B3aMMOCBS35IX) B COIEPKUMOM KOP3HH,
UCIIOJIb3YS AIPHOPHYIO MOEIIb IJIsl CO3/IaHUs IPABMJI CBSA3bIBaHUA. BrIGepuTe noJsi, KoTopele OyayT
HCIOJIb30BAThHCS B 3TOM NIPOLIECCE MOACTIMPOBAHUS, U3MEHUB y3eJ1 Tull u 3a7aB AJIsl pOJIM BCEX TOBAPHBIX KaTeropuit

3HaueHne Oba, a A1 BceX NPYyrux poJieii 3uauenue Her. (Oba 03HAYAET, YTO MOJIE MOXKET OBITh ¥ BXOJIHBIM, U
BBIXOHBIM HOJIEM HOJIyYEHHOU B Pe3yJIbTaTe MOICIIH. )

Ilpumeuanue: Onmuy I HECKOJIBKUX TOJIEH MOXHO 33/1aTh IIEITIKOM MBIIIH TP HaxaToi kiasuire Shift, 4To0b1
BBIOPATH MMOJISI, IPEXKIEe YeM 3aJaBaTh OMIIMIO U3 CTOJIONOB.

Types || Formet || Annotations
[ .9 Read Valyes I Clear Valgeg I Clear .{1.II \_{alues ]

Field Measuremert “alues Missing Check Raole
@ 3ex 63) Mominal F Mone & None
[&] homeown | 5 Flag YESMO More & none
{} income ﬁ Continuous [10200,3... Mone © none
{:} age ﬁ Cortinuous [16,50] Mare _Q__r_\lel_w_g___
@ fruitveg 8 Flag TF Mone ®) Both =
|&] freshmest | g Flag TF hlane N Input f
[A] gairy @ Flag TF Mone © Taroet
@ cannedveq 8 Flag TF Mone
| i [ Avorct | W Elon T il @ Bath

- ) : ; . @ Mone
@ view current fields & View unused field zettings @ Partition

= spit
(-~
id Record I

PucyHok 381. BeiGop rnoneii 4718 MoAenMpoBaHus

IMocne yka3zanns NOJIEH I MOACIMPOBAHMS IPUCOSINHAITE y3eJI ATIPHOPH K y3JIy THI, U3MEHHTE €ro, BEIOEPUTE
onmuio TobKo 3Ha4YeHus true Uit (1aroB ¥ meJIKHATE 0 BRIMOHATE B y371€¢ Anpuopu. Pe3ysbTart, TO €CTh MOJIeITh

Ha BKJIaJiIke MOJIesTi B IPAaBOM BEPXHEM YIJIy OKHA MEHEKEPOB, OyIET COlepKaTh MPaBUIIa CBSI3bIBAHUS, KOTOPbIE
MO>HO IPOCMOTPETH, UCIOJIb3Ys KOHTEKCTHOE MEHIO U BbIOpaB ommio O630p.
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£ 11 fields
L . L.;‘ File @ Generate

F e ]

|_ Conseguent Antecedent Support % Confidence %
frozenmeal beer
16.7 a7 425
cannedvey
Cannedven beer
17.0 85882
frozenmesal
heer frozenmesl
17.3 94393
cannedveqy

Pucyrok 382. NpaBuna csA3biBaHNA

Ot IIpaBUJIa IOKA3bIBAOT pa3Hoo6pa3HHe B3aMMOCBA3U MEXAY 3aMOPOXKCHHBIMU ITPOAYKTAMU,
KOHCEPBUPOBAHHBIMHA OBOIIIAMHA U TIUBOM. Hamrune JABYCTOPOHHHUX IIPaBUJI CBA3bIBAHUS, TAKHUX KAK:

3aMOpPOXeHHbe MPOAYKTH -> MWUBO
NMUBO -> 3aMOPOXEHHbE MPOAYKTH

IIOKa3bIBACT, YTO UCIIOJIb30BAHNUE BBIBOA CETEBOI'O rpa(ba (HOKaSLIBaIOH.lel"O TOJIBKO IBYCTOPOHHHE BSaI/IMOCBﬂSI/I)
MOXET BBIACIUTh HEKOTOPBIC U3 MATTCPHOB B OTUX JTAHHBIX.

ITpucoenunute y3en Beb k y3sry Tum, uamennte y3ei Bed, BbIOepuTe Bee MOJISI COACPKUMOTO KOP3UHBI, BRIOEpUTE
onnuto [Toka3pIBaTh TOJBKO (jiaru true u IIeJKHUTE 0 BhInoHUTE B y3Jie Bebd.
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Weh of 11 Fields : Absolute 1

1aaFle = Edt D) Generste  oF Wiew (8 web = Link

) re—
"I FEER Y]

frozenm 2
fruitvedpOftdrink
@ beer @ cannedmeat @ cannedveg @ confectionery
QO dairy @iish @ freshmeat Qfrozenmeal
L
I ' I ' I ' I ' I ' I ' I
50 70 a0 110 120 150 170

PucyHok 383. BeiBoa ceTeBoro rpaga B3anmMocBaA3el ToBapoB

Tax xak OOJIBITMHCTBO KOMOWHAINIT TOBAPHBIX KATETOPHil BCTpEYaeTCsl B HECKOJIbKUX KOP3WHAX, CHIIbHBIE CBSI3H

3TOTO Ipada CIMIIKOM MHOTOYHCIICHHBI, YTOOBI TOKA3aTh MPEIJIOKEHHBIE MOIEJILIO TPYIIIHI TOKYMATEJICH.

Web of 11 Fields : Absolute #2

A File S Edt ) oenerate oF View @8 weh S=Llnk | 4 |@

mi>

| oreon | Annctaions |
: -1

confectionery

cannedmeat

WOEET

Controls

b

Threshold values are:
Ahzolte

Strong links are heavier

Weak links are heavier

Weh Display

Size varies continuously
@ size shows strong/narmal fveak

Strong links shove

100

20 172

Wizak links below

100

a
freshmeat *:
o wine
frozenmeal 2
fruitvedgoftdrink
O beer @ cannedmeat @ cannedveg @ confectionery
O dairy Dfish @ freshmeat @ frozenmeal
175
I ' I ' I ' I ' ] ' I ' I
50 70 a0 110 130 150 170

a0

|

20 172

PucyHok 384. OrpaHudeHHblii BbiBOA CETEBOro rpaga

1. HJ’I?I YKa3aHus CJTIA0BIX ¥ CHJIbHBIX COCAUHEHUM HAKMUTE KHOIIKY C JIBOMHOMN XeJITOMN CTpCJ’IKOﬁ Ha IaHeJim

MHCTPYMeHTOB. [1ociie 3TOro packpoeTcs IMajaoroBoe OKHO CO CBOJIKOM BbIBO/IA Tpada 1 3JIeMeHTaAMHU

yIpaBJICHHUA.
2. Broibepute Pazmep oTpakaeT CHIIbHYIO/HOPMAJIbHYIO/C1a0Y10.
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3. 3BapaiiTe 11s cabbIX CBsA3el 3Ha4YeHHsT MeHbIe 90.

4. 3apaiiTe IUIA CHILHBIX CBsA3ei 3HaueHus 6oubie 100.

Ha nosryueHHOM BBIBOJIE OYAYT BBIJICJICHBI TPU TPYIIIBLI MOKYIATEIICH:
* [loxymaTenu puIObI, GPYKTOB U OBOIIIEH; UX MOXXHO OTHECTH K rpyIie "310pOBOro nutaHus"
e IloxynaTenu BUHA U KOHOAUTEPCKUX U3EJIUI

* [loxymatenm nmuBa, 3aMOPOXEHHOI ebI 1 KOHCEPBUPOBAHHBIX OBoIIIEi ("MuBO, 6006 1 mumna")

Cos3pnaHue npodunen anAa rpynn noKynatenemn

Teneps BBl HACHTU(GUIMPOBAIIN TPH I'PYIIILI HOKYIATENIC HA OCHOBAHUH THIIOB TPHOOPETAEMBIX HIMH TOBAPOB, HO
XOTeJH ObI TaKXe 3HaTh, KTO 3TU MOKYMATEJIH, TO €CTh UX AeMorpaduueckuii TpoGuiib. ITOro MOXHO TOCTHYb,
OTMETHB KaXI0T0 TIOKyNaTelIsl U3 3TUX rpynn (JiaroM 1 ucrosib3ys BeiBoa npasuia (C5.0), 4ToObI TOCTPOUTH
npo¢ym 3TUX (GJ1aroB Ha OCHOBAHHUY NPABHIIA.

CHavaja He0OXOAMMO MOJIYYUTH (JIar I Kax 1ol rpynmbl. Ero MOXHO creHepupoBaTh aBTOMATHIECKH,
HCIOJIb3YSl YKe CO3AaHHBIN BBIBO ceTeBoro rpada. lenkHuTe npaBoit KHOMKOM MBIIIH IO CBSI3U MEXKAY MOJIIMHU
fruitveg (oBommy u GPYKTHI) U fish (pb10a), YTOOHI ee BBIACINTE, 3aTEM eIlle Pa3 MIeJIKHUTE MPaBoil KHOMKOW MBI U
BbIOepuTe oo CreHepupoBaTh y3ell H3BJIeYeHHs ISl CBSI3H.

Weh of 11 Fields : Absolute £2

g Fle 5 Edt ) Generste  &F Wiew G weh = Link
Graph -.L_\.nnthatic.uns-
sEAnE2LEE m1 ¥y s =28

enerate Select Mode for Link

zenerate Derive hode for Link
WITTE

@ beer
O dairy

@ cannedmeat

@fish

@ cannedveg
@ freshmeat

.cunfectiunew
@ frozenmeal

110 130 150 170

PucyHok 385. lNonyverHne ¢nara A5na KaXx[04 rpynnbl NOKynarenen

B nostyueHHOM y3J1e N3BJICUEHNS 3aMEHNUTE UMt 10J1s VI3Biieub Ha healthy (3nopoBoe nuranue) [ToBTopuTe TO Xe
camoe IJIsl CBSI3M MEX/1y TOJISIME wine (BUHO) U confectionery (KOHAUTEPCKUE U3IeJTHS), HA3BAB IIOJIy4aOIIeecs
HPOU3BOJHOE LOJIE 6UHO_UOKOAGL.

Jits TpeTheii Tpynmnsl (B KOTOPOIt €CTh TPH CBS3M) CHavYajla yOeaIuTech, YTO HeT BEIOPAaHHBIX CBs3eil. 3aTeM
BEIOEPHUTE BCE TPH CBSI3M B TPEYTOJIBHUKE cannedveg (OBOIHBIE KOHCEPBHI), beer (MBO) U frozenmeal
(3amMoposkeHHas e1a), yAepKuBas HakaToit kiasuiny Shift mpu miesrdkax jgeBoit KHONKO#M MbIu. (Y 6eauTech, 4TO
BKJIFOUCH MHTCPAKTUBHBINA PEXKUM, & HE PEKUM PeIaKTUPOBAHMSL.) 3aTeM B MEHIO BBIBOA CETEBOro rpada
BBIOEpUTE:
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CrenepupoBathb > ¥Y3eJ1 u3BJieuennsi (" And'")
W3meHuTe uMs moJtyuarorierocs mnoJist M3pieusb Ha beer_beans_pizza (miBo_00OBL_mHUIIIA).

YToO6BI co3aTh MPO(UITH ITUX TPYI MOKYHAaTe e, COSTUHATE CYIIECTBYIOMUH y3ea Tl 3TUMH TpeMs y3IaMu
M3BJICUCHUS MOAPS, a 3aTeM MMOACoenHUTE npyroi y3en Tum. B HoBoM y3ite Tum 3amaiite ayist pojieit Bcex MOJIei
3HaueHus: Her, kpoMme noseit value, pmethod, sex, homeown, income u age (3Ha4eHUE, METOJ IJIATEXA, TOJI,
JIOMOBJIAJIEJIEN], TOXO U BO3PACT), KOTOPBIE JOJDKHBI OBITh YKa3aHbI KaK BxogHble, I COOTBETCTBYIOIINX MOJIEH
TPYIII IOKynaTesiei (Hanpumep, beer_beans_pizza), nist KOTOPHIX TOJDKHO OBIT 3agano Hasnauenue.
IMpucoemunute y3en C5.0, 3amaitTe mis Tuna BeiBoaa 3HaueHre HaGop npaBui u meJKHATE IO BBIMTOJIHUTEL B 3TOM
y3Jie. [Tosyvaromasics Moesb (st TpyIisl beer_beans_pizza) OyaeT coAepKaTh ACHBIN IeMOrpapuIecKuit
po(UIIb 3TOM I'PyNIBI MOKYNATEIeH:

Rule 1 for T:

if sex = M

and income <= 16,900
then T

Tort ke ctocobd MOKHO IPUMEHHUTH K IPYTUM (hJIaram TpyI MoKynaTesei, BRIOpaB UX IS IOJIei BEIBOAA BO
BTOpOM y3Je Tum. Bosee mmpokuit mnanazoH ajbTepHATHBHBIX TPOodUiIeil MOKHO CTEHEPHPOBATH, UCTIOJIB3YS B
9TOM KOHTeKCTe BMecTo C5.0 anmprOpHYIO MOIEIh; alpAOPHAS MOAEIE MOXKET UCIIOJIB30BATHCS TAKXKE IS
npodumpoBanns Beex (raroB TpyIn NOKynaTeseil OTHOBPEMEHHO, TaK KaK OHA He OTPaHWYEHA OJTHUM BBIXOJHBIM
HOJIEM.

UTor

B aToMm npumepe nokasaHo, kak MOXXHO ucnoJib3oBath IBM SPSS Modeler s oOHapyxenus apduaureTos, nim
cBsizeil, B 6a3e JaHHBIX IPU MOJICJIMPOBAHUY (C MCHOJIb30BAHIEM APUOPHON MOIEIIN) U BU3YyaJIM3auH (C
HCIIOJIb30BAHMEM BBIBOJIA CeTeBOro Ipada). DTH CBSI3U COOTBETCTBYIOT I'PYNIIMPOBKE HAOIFOAECHUH B TAHHBIX,
IIPAYEM 3THU TPYIIBI MOTYT HOAPOOHO UCCIIEOBATHCS M MPO(PUIMPOBATECS TP MOIEIMPOBAHUH (C
HCIOJIb30BaHUEeM HabopoB mpasuit C5.0).

B nomeHe po3HHYHOI TOProBiM Takoe 0ObeIMHEHNE TOKYNATe e B TPYIIIBI MOXXET HCHOJIb30BATHCS, HAIIPUMED,
JJIA ONPEACITICHUS HA3HAYCHU A CIICIUAJIbHBIX HpCZ[J'IO)KCHI/Iﬁ, YTOOBI MOBBLICUTE YPOBE€HL OTKJIMKOB HAa NPAMBIC
TIOYTOBBIC PACCBIJIKUA UJIM YTOUYHUTDb AMAINIA30H TOBAPOB HA CKJIA[€ IO TOPIrOBbBIM MapKaM, YTOOBI OHHU
COOTBETCTBOBAJIM CIPOCY IIOKyNaTeJIel C COOTBETCTBYIOIIEH AeMorpaduueckoii 6a3oil.
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naBa 28. OueHKa HOBbIX NMPeASIOMEeHNN TPAHCMOPTHbIX
cpencts (KNN)

AHam3 GIIDKaNIero cXoACTBa MPEICTABISIET cO00 MeTo T KiTaccu(UKau HAOJFOIeHN Ha OCHOBE CXOJICTBA
HaOJIrOIeHnA. DTOT METOJ MAIIMHHOTO 00YUeHHsI OBLI pa3paboTaH B KaueCcTBe ciocoda paclo3HaBaHUS CTPYKTYPhI
JTAHHBIX IPH HETOYHOM COOTBETCTBHH UMEIOIINX CTPYKTYp Wi Habroaenuit. [lonoOuble HAOIO1eHAST OJIM3KA APYT
K IPYTy, & HETMOXOXne HAOJIF0/IeHN s, HA000POT, yIaJIeHbl APYT OT Apyra. TakumM o6pa3oM, TUCTAHIUS MEXTY
JIByMS1 HAOJTFOICHUSIMY SIBJISIETCSI KPUTEPUEM UX Pa3JIAUHSL.

Bruskue npyr k apyry HaOroneHus Ha3bplBatoTcs “cocenn”. Koraa npencrasiisieTcss HoBoe HaOJItoAeHNE,
0003Ha4YeHHOE 3HAKOM BOIIPOCA, BBIYUCIISIETCS €T0 PACCTOSIHUE OT BCEX APYTHUX HAOIIOCHUI B MOAEIIH.
OnpenesnsieTcst KJ1accudukanus HanboJiee MOX0XMUX HabroieHnit (Okaiiinee cXoCTBO) U HOBOE HAOJIIOIeHIE
IIOMEIIAETCsl B KATETOPHIO, B KOTOPOH CONIEPXKUTCS HANOOJIbIIIEe KOJIMIECTBO OJIVDKANIIIETO CXOACTBA.

Bl MOXeTe yka3aTb KOJIMYECTBO aHAJIM3UPYEMBIX OJIDKaMIMX cocenielt; 9To 3HaueHne obo3Havaercs k. Ha
pUCYHKaxX HIDKE OKa3aHO, KAKMM 00pa3oM HOBOE HaOJIroieHre OyAeT KJIACCH(UIIIPOBATHCS C UCHOJIb30BAHUEM
JIBYX pa3JIMuHbIX 3HaueHUH k. Eciu k = 5, HOBOe HA0JIIOIeHIE ITOMEIIACTCS B KATETOPHIO /, TOCKOJIbKY
OOJILIIIMHCTBO OJIMKANIINX coceeil npuHaIexxuT kateropun /. OnHako eciu k = 9, HOBoe HabJIIOIeHUE
MIOMeEIIAeTCsl B KATETOpHIO (), IOCKOJIbKY OOJILIIMHCTBO OJIMKANWIINMX cocenell MPUHAIISKUT KaTeropuu 0 .

Amnanus Gimxaiiinero CXOJCTBA TAKK€ MOXET UCIOJIb30BATHCS AJIS BLIYMCIICHUS 3HAUYCHUI 17151 HEMPEPBIBHOTO
EJIEBOro obmwexTa. B aToit CAUTyalluu CpCIHCE NECJICBOC 3HAYCHUC OJIKaMIIero CXOACTBA UCIIOJIb3YCTCA OJIA
MOJIYUYCHHUA ITPEACKA3aHHOT'O 3HAYCHUA OJIsI HOBOTO Ha6J’I}O,Z[CHI/IH.

[Tpon3BoauTesF aBTOMOOMIIEH pa3paboTal MPOTOTHUIIEI U ABYX HOBBIX TPAHCHOPTHBIX CPENICTB, JIETKOBOTO
ABTOMOOWIIA U Tpy30BHKa. [Ipexae ueM BBOIUTH HOBBIE MOJIEIIN B CBOIO JIMHEHKY IPEAJI0OKECHUH, IPOU3BOIUTEIIh
XOYeT ONpeAesINTh, KaKue U3 CYIIECTBYIOLINX MO/eJiel Ha PhIHKe HanboJiee CXOAHBI ¢ 3ITUMH IPOTOTHUIIAM, TO €CTh
KaKye MalluHbl OyAyT UX "OmkaiuMu coceAsIMU" U, TEM CaMbIM, TEMH MOJIEJISIMU, C KOTOPBIMU OHU OYAYT
KOHKYPUPOBATbh.

[Mpou3BoaUTENb COOPAT AAHHBIE O CYIIECTBYIOLIMX MOJIEJISIX O] MHOTMMH KATErOPUSIMHU U JOOABUII HOAPOOHOCTH
CBOMX IPOTOTHIIOB. B 4ncCIi0 KaTeropuii, o KOTOPbIMHU OYIyT CPABHUBATHLCS] MO/JIEJIN, BXOST LIEHA B THICSYaX
noJuapoB (price), 00beM aBUTaTENs (engine_s), MOIIHOCTH (horsepow), kostecHas 0asza (wheelbas), mmpuna (width),
JuHa (g4una), COOCTBEHHBIN Bec (curb_wgt), o0beM TommBHOTO 0aka (firel_cap) u pacxon Tommsa (mpg).

B 3TOM IpuMepe UCob3yeTCsl MOTOK C UMEHEM car_sales_knn.str, TOCTYIHbIA B manke Demos B NONAIKE Streams.
daii faHHBIX - 3TO car_sales_knn_mod.sav. Jonomautenbayto napopManuto cMotpute B pazzaesie [ Tlanka demos”
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Co3naHue NOTOKa

car_sales_|

PucyHok 386. lNotok npumepa ana moaenmposanna KNN

Co3pnaliTe HOBBIN HOTOK U JOOABbTE UCXOMHBIN y3es Dailyl CTaTUCTUKY, yKa3bIBAIOIIMI Ha (aiin
car_sales_knn_mod.sav B manke Demos Batueit ycranosku IBM SPSS Modeler.

n_maod.sa..

Tahle

» . ¢

4 ™

-A> v

Type Mo Targets
#

&
sy

y

Mo Targets

CHavata naBaite INOCMOTPHUM, KAKUE JaHHBIC coGpan IIPpOU3BOOUTEIIb.

1.

ITpucoenunute y3en Tabmuna k ucxogqaomy y3iry Daity cTaTUCTUKY.

2. Ortkpoitte y3en Tabymna u meJKHATE 10 BoInoHnTh.

| Table {16 fields, 159 records)

|h File | Edit

Annotations

’{{;} Generate

o

manutact |m0del |Sales |resale |type |price |engine_s horsepow |wheelbas |Width |
140 Toyota  Celica [33.268 15445 00 16.. 1800 140000 102400 BE.3. :
1H Toyota  Tacoma@4.057 9575 1.0, 11.. 2400 142000 103300 BE.S..
142 Toyota  Sienna B5.119 Fnullf 1.0 22 3000 184000 114200 734
143 Toyota  RAY4 25106 13325 1.0, 16.. 2,000 127000 94800 BE.7..
144 Toyota  4Run.. B5411 1942510 22 2700 150000 105300 BG5S
145 Toyota  Land .. 9835 34080 1.0.. 51.. 4.700 230000 112200 T4,
146 Wolkewe . Galf ATE1 114250014, 2000 115000 |83 800 B5.3..
147 Wolkewe... Jetta 83721 13240 00, 16.. 2000 115000 93800 B3.3..
145 Yolkswe . Paszat (51102 16725 00 21... 1800 150000 106400 EE.S..
148 Wolkswe... Cabrio 9568 16575 00,19, 2,000 115000 47400 BE.7..
150 Walkswe . GTI 5596 13760 00.. 17 2000 115000 |93 800 B5.3..
151 Wolkswe.. Beetle 49483 Fnul¥ 00..13.. 2000 115000 93800 B7.9..
152 ol 40 16857 Fnulf 0023 4800 160000 100500 GG
153 Walvo Wal 3545 Fnuld 00, 24, [1.900 160000 100500 BY.G.
154 Walvd =70 15245 Fnullf 00.. 27 2400 165.000 104800 BS3..
195 Walvo Wil 17531 Fnuld 00, 28, [2.400 165000 04900  B9.3..
156 Walvd C7o 3493 Fnullf 00.. 45 2300 Z36.000 104800 T1.5.
157 alvo S50 16.9689 FnulF 00.. 36... [2.900 201000 09800 TR
158 neweC . Frully  Fnully Fno. 21 1500 76.000 106.300  B7.9..
158 nese T, Snull Snulld (Bn... 54, [3.500 167000 1096800  F5.2. 0w

S ——— [M]

PucyHok 387. UcxoaHbie AaHHbIe AJ1S TErKOBbIX U rPY30BbIX aBTOMOOUIENH

338

IMogpoGHOCTH 1711 ABYX IPOTOTHUIOB, Ha3BaHHBIX newCar u newTruck, ObL OOABIICHBI B KOHEI 3TOro (daiiia.

W3 3TUX UCXOHBIX JAHHBIX MBI BUJUM, YTO MPOU3BOANTEH UCIOJIB3YeT Kiaccudukanuto "truck” (3Hauenue 1 B
cToJIOIE fype) MOCTATOYHO HECTPOTO I BCEX TPAHCIOPTHBIX CPEJICTB, KPOME JITKOBBIX aBTOMOOHUJIEH.

[Mocnenuuit cronben, partition, HEOOXOIUM JIS1 TOTO, YTOOBI 3TH ABA IPOTOTHUIIA MOXHO OBLJIO 0003HAYUTD
KaK UCKJIIOYCHHBIE, KOTJIa MBI IIepelIeM K HAeHTU(UKAIMH UX OJkaimmx coceneil. Takum oOpa3om ux
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JaHHBIC HC 6y,£[yT BJIMATH HA BBIYUCJICHUS, TAK KaK MBI XOTUM PACCMOTPETH OCTAJIbHYIO YaCTh PBIHKA. 38.,[[3.HI/IG

B IIOJIE partition IJ1s1 IBYX UCKJIFOYAEMBbIX 3amuceil 3HaUeHus 1, a 7151 BceX OCTaJIbHBIX 3amucei - 3HaueHus 0
HO3BOJISIET UCIOJIb30BATh 3TO MOJIE MO3XKeE, KOT1a MBI IepeiieM K YKa3aHuIo (POKYCHBIX 3aluceii - TO eCTh

3ar11/1ce1‘/'1, JJIL KOTOPBIX MBI XOTUM BBIYMUCIIUTH CAMBIX OJIM3KUX cocenacit.

OcTaBUM OKHO BBIBOJIA TAOJIUIILI TOKA OTKPBLITHIM, TaK Kak MbI OyZieM o0paIaThCs K HeMy MO3XKe.

EEE'

Ed Type

¥ew |

| Types || Format || Annotations

R

By A
[ b Read Yalues I Clear Yalues

Eal
I Clear &l Values J

Field Measurement Yalues Miz=sing

W FILE SRR 6}" UL AU 22U, 420
@ wheshas | Cortinuaus [325,138...
G2 wicth & Continuous [6265,79.9]
&2 length & Cortinuaus [149.4.22...
@ ourb_wgt P Continuous [.6955....
@ fuel_cap P Cortinuaus [10332.0]
@ mpg & Continuous [15.0,46.0]
@2 Inzales & Cortinuaus [-2.20727 ..
& partition & Flag 1.000.0

Check
U e

Mone
Mane
Mone
Mane
Mone
Mane
Mone
Mane

Fale
™ IR

h" It
S Irupoet
h" It
N Irupat
h" It
h" It
& Mone
N It

@ view current fislds Wiewy unused fisld settings

PucyHok 388. Napametpei yana Tun

3. Hob6aBbTe y3es Tum K moToky.
ITpucoenunute y3es Tun k uCXOTHOMY

5. Ortkpoiite y3en Tur.

y3uy Paiia CTaTUCTUKH.

MBI XOTUM BBINOJIHATH CPABHEHHE TOJILKO TO MOJISIM OT price (1ieHa) 10 mpg (pacxoJ TOIUIABA), TaK YTO
OCTaBUM JJIs1 BCEX ITHX MoJIelt B kauecTBe posn Input (Bxomusre).

s Bcex ocTasibHBIX noJielt (0T manufact 1o type wmoc Insales) 3amagum posib None (Her).

Ji1s mociemHero mous, partition, 3agaauM ypoBeHb n3Meperus Flag (Pmar). Yoemurech, 4TO B KA4eCTBE €T0

poJym 3agaHo Input (Bxomnoe).

Haxxmure KHOIIKY YuraTth 3HAYCHHA, YTOOBI IPpOYCCThb 3HAYCHUSA JAHHBIX B IIOTOK.

Meaxuute mo OK.

I'naBa 28. OneHka HOBBIX IIPeJIOKEHHII TpaHCHOPTHBIX cpencTs (KNN)
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Mo Targets
Ohjectives Mw

The kMM procedure will identify the most similiar training cazes (the nearest neighbors) to your cases
of interest. A target field can be predicted based on the neighboring values.
Wwhat type of analysis do you want to perfarm?
© Predict 2 target field
@ Only idertify the nearest neighkbors
What is vour objective’?

@ Balance speed and acouracy
Automatically selects the best number of neighbors within a small range.
@ speed
Finds & fixed number of neighbors.
@& Accuracy
Automatically selects the best number of neighbors swithin a larger range and uses
variahle importance when calculsting distances.
@ custom analysiz
Choosze this option 1o fine tune the algorithm on the Settings tab,

Lo (B n) [ conca (Cawmy )

PucyHok 389. Beibop Ana naeHtpuKaumy 6mxaillmx cocened

10. ITpucoenunute y3ea KNN x y3iy Tum.
11. Ortkpoiite y3ea KNN.

MpbI He cobupaeMcs peIcka3bIBaTh 3HAUCHHUE 1IEJIEBOTO MOJIS B JAHHBIIT MOMEHT, MBI IPOCTO XOTUM HANTH
OJKadIMX cocenelt A1 HAIlMX ABYX MPOTOTHIIOB.

12. Ha Bxianke Iemm Boibepute ToJIbKO onpeeMTh OKARIINX coce/Ieil.

13. lenxxuTte no Bkianke Ilapamerpsr.

340 PykoBozcTBo 1o npuitoxenusiMm IBM SPSS Modeler 18.2



' Ho Targets

é |
o

Otiecives Fiois

[CI][F=A (]

-ﬂ,vnnoiati_osn.w]g
Settings
iMDde| Moclel name:

Meighbors [¥ Use partitioned data

Festure Selection [¥! Build model for each spit

Cross-Yalidation

Analyze

@ auto © Custom

To zelect fields manually, choose "Use custom settings" on the Fields tak

X\ tn

m Marmalize range inputs

|:| Use case labels

[ Identify focal record @ partition

[ ok J[» run | cancel]

Pucyrok 390. Ucrnions3osanune nona partition Ana naeHTuduxaumm GoKyCcHelx sanmcen

Teneps MOXHO MCIOJIB30BATH MOJIE partition 1 UACHTUDUKAH (OKYCHBIX 3aIACEH - 3aIACEH, 1T KOTOPBIX

MBI XOTUM OIIPCACIUTH OJIMKANIIIIX cocene. HpI/I IIOMOIIY ITOJISA (1)_]'[31"21 MBI O6CCH€'—II/IBaCM, YTOOBI 3aImcu, rae
3HAYCHUEC 3TOrO IOJIA - 1, CTaJIM HAlllUMMU (bOKYCHLIMI/I 3alnuCsAIMU.

Kak MbI Buje)H, e IMHCTBEHHBIC 3aIKMCH CO 3Ha4YeHNEeM | B 3ToM noJie - newCar v newTruck, Takum o6pazom,

OHH 6y}_'[yT HallluMM (bOKyCH])IMI/I 3alUCIMU.

14. Ha nanenu Moaeas Bkiaaku [lapamMeTpbl BKIFOUMTE epekroyaTesb OnpeaeauTh (POKYCHYIO 3aNHCh.

15. W3 BRImagaroImero Cucka I 3TOTO MOJIs BEIOepuTe partition.

16. Haxwmute kHONKY BhINOIHHTE.

I'naBa 28. OneHka HOBBIX IIPeJIOKEHHII TpaHCHOPTHBIX cpencTs (KNN)
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N3yueHue BbiBOAA
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Pucyrok 391. OkHo lNpocmotp mozenn

Crernok MOJECJIM CO3Ja€TCA Ha XOJICTC IOTOKA U Ha ITAJIUTPEC MOI[CJ'II/I. OTKpOfITC 000 U3 3TUX CJICIIKOB, YTOOBI
OTKPBITb OKHO HpOCMOTp MOOCJIM, COACPKAILICE ABC IMaAHCIIN:

* Ha nepBoﬁ MMaHCJIM BBIBOJAUTCS 0630pHOC 1/13o6pa>KeHHe MOJCJIN, HA3BIBAEMOC I'JITAaBHBIM NPEACTABJICHUEM.

['1aBHOE IpencTaBJieHue 7151 MOAes M brkaiiimii cocenn Ha3bBatoT IIpOCTPAHCTBOM IpeJMKTOPOB.

° BTOpaSI MAaHEJIb BBIBOOUT 1/1306pa>1<eH1/1e OJHOTO U3 ABYX TUIIOB:

HOHOJ’IHI/ITCJ’ILHOC OpeACTABJICHUEC MOACJIA TOKA3bIBA€CT JOIIOJIHUTEIbHYIO I/IH(bOpMaHI/I}O O MOJ€JI, HO HE

KOHICHTPUPYETCA HA caMoil MOJIeJIN.

CasizaHHOE MMPEACTABJICHUC - 9TO NPEACTABJICHUE, B KOTOPOM BBIBOJATCA HOI[pO6HOCTI/I OJHOM u3 XapaKTEPpUCTUK
MOJEJIU, KOIr'la BbI BBIMIOJIHACTE ACTAJIM3AIUI0O YaCTh I'JIABHOT'O IPEACTABJICHUS.
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npOCTpaHCTBO npeaAnKTopoB

Predictor Space
Built Model: 3 selected predictors, K =3
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This chart is a lower-dimensional projection of the predictor space,
which contains a total of 9 predictors.

PucyHok 392. [Quarpamma npocTpaHcTBa npeanKTopos

JuarpamMma npocTpaHCTBa NPEAUKTOPOB - 3TO MHTEPAKTUBHAS TPEXMEpHas JuarpaMma, Ha KOTOpOi pa3MelleHbI
TOYKH JAHHBIX JJI TPEX XapakTepHUCTUK ((pakTuuecku s TpeX HePBhIX BXOJAHBIX IOJIeH B UICXOIHBIX JAHHBIX),
OpeACTaBJIAOMIUX IICHY, O6"I>CM JABUTraTEJIsI U MOIITHOCTD.

Hamn ABC (l)OKyCHI)IX 3alUCHU BbIACJICHBI KPACHBIM IIBETOM, JIMHUU COCAUHSAIOT UX C k 6imkaimmmm COCCasIMU.

[MepeTackuBas 3Ty AMarpaMmy, MOXXHO IIOBOPAYHABATH €€, YTOOHI JIyUIlle BUACTH PaCIpe/IeJICHUE TOUYCK B
MIPOCTPAHCTBE MpeaukTopoB. Haxmute kHOnKy COpoc, 4TOOBI BEPHYTHCS K IIPEACTABIICHUIO IO YMOTIAHHUEO.

T'nasa 28. OueHka HOBBIX MPEIJIOKEHUI TpaHCIOPTHBIX cpeacTs (KNN) 343



Hunarpamma cxoactea

Peers Chart
Focal Records and Nearest Neighbors
o o Faocal
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PucyHok 393. uarpamma cxoactsa

JlonoIHUTEIbHOE IPEACTABIIEHHE 10 YMOJIYAHUIO - 3TO JUarpaMMa CXOACTBa, Ha KOTOPOU BBIACJIEHBI [1BE
(hOKyCHBIE 3aIICH, BHIOpaHHBIC B IPOCTPAHCTBE MIPEIUKTOPOB, U UX k OJIMXkKaNIIUX coceneit Mo Kax a0l U3 mecTu
XapaKTEPUCTHUK - IIEPBBIE IECTh BXOJAHBIX MOJIEH B UICXOAHBIX JTaHHBIX.

TpaHCIOpPTHBIE CPe/ICTBA MPEACTABIICHBI HX HOMEPaMH 3aIuceil B ICXOAHBIX JaHHBIX. 37eCh HAM OTpedyeTcs
BEIBOJ 13 y3J1a TaOmIbl, KOTOPHIA TOMOXET HACHTH(PUINPOBATH UX.

Ecim BeIBOK y371a TabmmIre! Bee elmie JOCTYIeH:
1. IlenxauTe Mo BkJIaake BuiBoA manem MeHekepa B BepXHell mpaBoit yacTu riaasHoro okaa IBM SPSS Modeler.
2. JIBaxkawl mieJkHUTE 10 3anucu Tadmuna (16 nosei, 159 oT4yeToB).
Ecim BbIBO TabymIB! 60JIEe HE TOCTYIICH:
3. B riasHom okue IBM SPSS Modeler otkpoiite y3esn Tabmumna.

HaxMute kHONIKY BbINOIHATS.
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[ Table (16 fields. 159 records) (=)

©|

| File | Edt ) Generate

| Table || Annatations

manufact |model |sales |resale |1\,fpe |pric:e |engine_s harzepow | wheelhas |Width |
140 Toyota  Celica 33268 1544500 16, 1.800 140000 02400 BE3. :
1H Toyota  Tacoma 84087 9573 1.0, 11... 2400 142000 103300 BE.S..
142 Toyota  Sienna 65118 Snullf 1.0 22 3000 184000 14200 734
143 Toyota  Rawd 23106 133251.0..16... 2000 127000 94900 BE.7..
144 Toyota  d4Run.. BS411 194251022 2700 150000 105300 EBE.S..
145 Toyota  Land ... 98533 34030 1.0..51... 4.700 230000 112200 TEA4..
146 Waolksw . Galf 8781 114250014, 2000 115000 |95.900 B33
147 Wolksw... Jetta 83721 1324000, 16... 2000 115000 |95.900 B3.3..
145 Volksw .. Passat (51102 116725 0021 1.800 150000 106400 BS5..
148 Wolksw... Cabrio 9.589 18575 0.0..18... 2000 115000 47400 BE.7..
150 Walksw . (GTI 5596 13760 0.0..17.... [2.000 115.000 85900 5.3,
151 Wolksw... Beetle 43463 Fnulf 0.0..15.. 2.000 115000 |95.900 B74..
152 Walva =40 16957 Fnullf 0.0.. 23 [1.900 160000 100500 B7 6.
153 Wilva wa0 3545 Fnuly 0024 11800 160000 100500 BY 6.
154 Walva =70 15245 Fnullf 0.0.. 27 [2.400 165.000 104800 BS3..
155 Wilva W0 17531 Fnuily 00, 28 2400 168000 104900 EB93..
156 Walva Ccvo 3493 Fnullf 0.0.. 45 2300 235000 104800 T15.
157 Wilva S50 18563 Fnuily 00, 36 (2800 201000 1084800 F2A.
158 newC L Fnulls  Fnullf Fno. 21 1.500 76.000 106.300  B7 9.
158 neweT. . Bnulf  Fnuily Fn. (34 3500 167000 109800 T5Z.. iw

S ——— [H]

PucyHok 394. iaeHTuuKkaumsa 3anuces no Homepy 3anicu

[TpoxpyTHB TAGIMIy 10 KOHIIA, MBI MOXeM BueTb newCar u newTruck - nocjieHue ABe 3aIiCH B JAHHBIX C
HOMeEpaMU COOTBETCTBeHHO 158 u 159.

Peers Chart
Focal Records and Nearest Neighbors
G : g Focal
Price in thousands Engine size Py
40 3.5 o
101 159 @105
o] al
30+ 159 101558 30 a2 101 @ves
2] 1220‘ gg‘ 1 518::1.1 % e
10— @58131 151 @58 @ Training
A Holdout
Horsepower Wheelbase
200 159'101 1125 g2
6o 92 @ 159m’105
] 130471105 107 .5 ® 158
120 1558 131 _&g
801 @56 10251 & 130
& Width Length
o T L s
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PucyHok 395. CpaBHeHWe xapaKTePUCTUK Ha AnarpamMmMe CXoACcTBa

Tenepb MbI MOXEM IIOCMOTPETH Ha THATrPAMME CXOJCTBA, HApuMep, uto newTruck (159) npeBocxoauT mo
00BeMy IBUraTeIs BCeX CBOMX OJIMXKANIINX coceiel, B TO BpeMs kak newCar (158) MeHbIIIe 10 00beMy
JIBUTATENS c60uX OJVDKAMIINIX coceeit.

IIJ'ISI KaXXJI0# 13 9TUX IIECTH XapaKTECPUCTUK MOXKHO IIOMECTUTD YKa3aTEJib MbIIIIU HA OTACJIbHBIC TOYKH, YTOOBI
MMOCMOTPETH (l)aKTI/I"IeCKOG 3HAYEHMS KaxX 101 XapaKTECPpUCTUKU OJIA 3TOU KOHerTHOﬁ TOYKU.

T'nasa 28. OueHka HOBBIX MPEIJIOKEHUI TpaHCIOPTHBIX cpeacTs (KNN) 345



Ho xakwue xe TpaHCIOPTHBIE CpencTBa OyayT Oymxaimumu cocensamu 1t newCar u newTruck?
JuarpamMma cxo/ICTBa HECKOJIbKO MEPErPyKeHa, TAK YTO JaBaiTe HepeiaeM K 6ojiee IpOCTOMY MPEACTABIICHUIO.

5. Ilenxuute no BeImagaroiemy cnucky Ilpeacrasiienne B HIDKHEH 4acTu AUarpaMMBbl CXOACTBa (ceifyac Tam
ykazaHo Cocemn).

6. Bribepute Tadamua coceaeil H paccTOSIHMIA.

Tabnuua cocenei U paccTOAHUN

k Nearest Neighbors and Distances

Displayed for Initial Focal Records

Nearest Neighbors Nearest Distar
Focal Record

1 2 3 1 2
158 131 130 58 0879 0.990
159 105 92 1m 0.580 0634

PucyHok 396. Tabnuua coceaeii u paccToaHui

B 2101t TabmIIIE ITpoIe pa3obpaThes. Teneps MBI BUAMM TPH MOJIENN Ha PHIHKE, K KOTOPBIM KaXKIbIi U3 HAIIIIX
JIBYX IPOTOTHUIIOB OJIMXKE BCETO.

M newCar (poxycnast 3anuchk 158) ato Saturn SC (131), Saturn SL (130) u Honda Civic (58).

DTO BIOJIHE OKUIAEMO - BCE 3TO CEJIaHbI CpeaAHUX pa3MepoOB, TaK YTO newCar OJDKEH XOpOoIIO COOTBETCTBOBATH
um, B 0COOEHHOCTH 6J1aroz[ap91 OTJIMYHBIM IIOKa3aTCJIIM pacxXxoJa TOIlJIMBaA.

His newTruck (boxycHas 3amuck 159) 6mmxaiimme coceqn - Nissan Quest (105), Mercury Villager (92) u Mercedes
M-Class (101).

Kax MbI Buzies pasee, 3To He 0053aTeIbHO I'PY30BUKY B TPAAULIUOHHOM CMBICJIE, HO TPOCTO aBTOMOOMJIH,
KOTOpBIE He KJIacCuUIUPYIOTCS Kak JerkoBble. I 11t Ha 6imkaimux coceniell B BbIBOJE y3i1a Tabimia, MOXHO
YBUAETD, YTO newTruck OTHOCUTEIILHO OPOT, a TaKXXe OYAET CaMbIM TSDKEJIBIM B cBoeM Turie. OJTHAKO pacxo.l
TOIUIMBA CHOBA JIyYllle, YeM Y €ro OmkaiImx coceied, Tak YTO 3TO CJIEAYEeT IPUHATh BO BHUMAHHUE.

UTor

Msr IIOCMOTPECIIN, KaK MOXXHO UCIIOJIb30BATh aHAJIA3 OJIKARIIIIX cocenen Ay CPpaBHCHUA IIUPOKOTO Ha60pa
XapaKTCPUCTUK OJI1 KOHKPETHOI O Ha6opa JAaHHBbIX. MBI TakKe BBIYUCIIAIIN JJIA ABYX COBCPIICHHO PA3HBIX
(1)OKyCHbIX 3anucen 3aIlliCu, CHJIBHCC BCEIO ITOXOXKNUE HA OTU 3aJaHHBIC.
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naBa 29. BbiABNeHne NpUUYNHHbIX B3aMMOCBA3EeN B
O6usHec-nokasatenax (TCM)

BusHec-npeAnpusTHE OTCIICKUBACT Pa3HOOOpa3HbIE KJIFOUYEBBIE TOKa3aTesM 3(p(PeKTUBHOCTH, ONTUCHIBAIOIIIHE
(hrHAHCOBOE MOJIOKEHUE OM3HECA BO BPEMEHH, a TaKXKe OHO OTCJICKUBAET YHUCIIO IIOKa3aTeNel, KOTOPHIMU MOXKET
yrpaBiaTh. OHO 3aMHTEpPECOBaHA B UCIIOJIb30BAHNY MPUIYNHHBIMA MOJIEJISIMU BPEMEHH JIJTSI BBISIBJICHUS IPUIMHHBIX
B3aMMOCBSI3EH MEXy YIPaBIIIEMbIMU MOKA3ATEISIMHI U KJIFOUEBBIMU MOKa3aTeIsaMu 3¢ pekTuBHOCTH. EMY Takxke
XOTEJIOCh ObI 3HATh 000 BCeX MPUYMHHBIX B3AUMOCBS3X KJIFOUEBbIX MOoKa3aTesel 3pPpekTuBHOCTH.

Daiin nanHbIX tem_Kpi.sav cogepxuT HeneIbHbIE TaHHbIE JJIS KJIFOYEBBIX oKa3aTeleil agdexTuBHOCTH 1
yIpaBJIIEMBIX TIOKa3aTelieil. JlaHHbIe 1T KJTFOYEBBIX IOKa3aTelieil 3(peKTHBHOCTH XPAHSITCS B MOJISX C IPEehUKCOM
KPI (KII2). JaHHble 1T yIPaBIISEeMBIX MOKa3aTesIel XpaHsITCs B MOJISIX ¢ npedukcoM Lever.

Co3pgaHue NOTOKa

8)) — (22) —» DX

tcm_Mpi.sav Type TGM

BEER T

Table TCM

Pucyrox 397. ook npumepa ana moaenmposaHusa TCM

1. Co3pnaiiTe HOBBIf OTOK U JOOABbhTE y3€JI HCTOYHUKOB (paiiyia CTATUCTUKY, yKa3bIBAFOIIMY Ha (ailn fem_kpi.sav B
nanke Demos Baiei ycranosku IBM SPSS Modeler.
2. Tlpucoenunute y3en Tabauna k ucxogHoMy y3.1y Daill CTaTUCTHKY.

3. Orxkpoiite y3ea Tabaumna u HAKMUTE KHONKY BBINOJIHUTB, YTOOBI MPOCMOTPETD NanHble. OH COACPKUT
HElIeJIbHBIC TaHHBIC 11 KJIFOUCBBIX MOoKazaTesed 3(h(heKTUBHOCTH U YIIPABIISIEMBIX IOKa3aTeseit. JaHHble 1Ist
KJIFOUEBBIX MOKa3aTesiel 3pPeKTUBHOCTU XpaHATCs B oJisixX ¢ npedukcom KPI (KI13), a manusle ajist
yIpaBJIseMbIX MIOKa3aTeJICi - B OJISIX ¢ IpedurcoM Lever.
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-

Table (31 fields, 112 records) =R =<
| File |5 Edit £ Generate e | = |ﬁ| ﬁl B
Table| Annotations

date |Le'u'er1 |Lever2 |Lever3 |Lever4 |Lever5 |KPI_1 |KF’I_2 |
1 2008-09-07 6816 117¥6 101839 88258 2027711 1829 1891.833|~
2 2008-09-14 6.091 1172 120610 103.803| 2343404 2162 2125261
3 2008-09-21 8108 1083 70512 81052 1812224 1809 12343765
4 2008-09-23 6503 1121 78.581 86393 2722012 17384 2551153
5 2008-10-05 8564 1.024 148935 104379 2235634 1704 2136.098
] 2008-10-12 7.331 0848 170236 91477 2607424 1642 1711.295
i 2008-10-19 6.996  1.362 239189 69636 2354332 1681 2112309
8 2008-10-26 7863 0858 169925 87400 1860496 2304 1561.226
] 2008-11-02 7.894 1131 307334 109800 11600156 1782 1929897
10 2008-11-09 6.548 1.052| 467642 77574 2007203 1913 2042415
11 2008-11-16 4281 1232 564812 80350 1764707 1915 2268544
12 2008-11-23 7458 1.218) 523.018 105373 2106771 1.676 2451.1538
13 2008-11-20 ¥.235 04978 628724 73206 2666294 2160 2558336
14 2008-12-07 ¥.752 1.032 654648 99905 1915698 1.964 1614.402
15 2008-12-14 7.839 0770 V122374 30301 1811261 1147 1925271
16 2008-12-21 8529 1374 699621 98391 V92807 2033 2320790
17 2008-12-28 6.069  1.034 562279 117.3986 2216657 0879 2473630
18 2009-01-04 6174 1442 613071 72062 2530900 1701 1769694
19 2009-01-11 7046 1410 718218 955084 23285149 1841 2215692
20 2009-01-18 5805 0833 908362 83863 2391528 14977 2094-.5555

[ — [M]

PucyHok 398. VicxoaHbie AaHHbIE ANA KITHOYEBbIX 10Kasatenen 3QPEeKTMBHOCTH 1 yrpaBifaeMbiX noKasarenein

4. Jlo6aBbTe y3esa Tum k moToky.

5. Ilpucoenunute y3en Tum x ucxogHomy y3iry Qaiisl CTATUCTUKHU.

BbinonHeHue aHanu3a

1. TIpucoenumuuts y3ex TCM (Temporal Causal Modeling - mpuurHHBIE MOAEIN BpeMeHH) K y3i1y Twi, 3aTeM
oTkpoiite y3ea TCM u nepeitnute k pasneny Hadmronenus Bkiaaxu [oas.
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o

Fields Data Specifications Build Options  Model Options  Annotations

Select an item:

I FEHES @ Observations are specified by a dateftime field

SRS Dateftime field:

&2 date i

Time interval: |Weeks >

©) Observations are defined as periods or cyclic periods

Period field:

- v h

Cycle fields:
Level |Fie|r_l Cycle length Starting value | ,,l,]
b4
.T
*

[ 0K ][b Rgn][ Cancel] [ Apply ][ Beset]

PucyHok 399. lNpnunHHbIe MoZENN BPEeMeHM, HabnoaeHNs

2. B mose naTel/BpeMeHH BeIOepuTe date(naTa) U B IOJIe BPEMEHHBIX HHTEPBAJIOB BeIOepuTe Hezgenu.
3. Haxwmute xHONKY BpemeHnnble psiibl 1 BbIOepuTe VicnoJib30BaTh mpeaonpe/ieieHHbIe PoJin.

B Habope nanubIX npuMepoB tcm _kpi.sav y noseii ¢ Leverl no Lever5 poss Bxoausle, a y nosieii ¢ KP/_I no
KPI 25 ponbs U 1o, u agpyroe. Eciu Bei6pana onius Micnoib30BaTh npeaonpe/ieieHHble poJiM, OJIst C POJIbIO
Bxomable 00pabaTHIBAIOTCS U KaK BXOJHBIC PSAAbI-KAHIUAATHL, M KaK HA3HAYCHUS TSI IPUIUHHBIX MOJIesIei
BpEMECHH.

ITponenypa co3ganus BpeMEHHON NPUYMHHON MOJIEJN ONIpeIesIIeT JIy4lllie BXOIHbIE TaHHbIE IS KAXI0TO
Ha3HA4YeHUs B HAOOpe BXOJHBIX PSAIOB-KAHAUIATOB. B 3TOM npuMepe BXOAHbBIE PSABI-KAHAUAATHI - 3TO IOJISI C
Leverl no Lever5 nnoins ¢ KPI_I no KPI 25.

4. Haxmute kHONKY BbINOJHATD.

I'aBa 29. BoisiBieHHE IPUYMHHBIX B3aUMOCBsI3eil B Ou3Hec-noka3atessx (TCM) 349



Oduarpamma ObLuee KauecTBO Mogenu

Huarpamma OO11iee kauecTBO MOJIEJIN BBIBOIUT 3JIEMEHT BBIBOJIA, TEHEPUPYEMBIi II0 YMOTYAHHUIO, BBIBOIUT
CTOJIOUATYIO TMArpaMMYy M CBSI3AHHBIII TOUEYHBIH I'padUK OJATOHKY MOJIENIU JUJISl BCEX MOJIeJIeil. Y Kax10ro psia
Ha3HAYEHUS eCTh OT/e/IbHAS MOAesb. [Toaronka Moem n3MepsaeTcsl BBIOpaHHON CTaTUCTUKON MOATOHKU. B
MIPUBEICHHOM IIPUMEpE UCNOJIb3YEeTCs CTATUCTUKA IOJTOHKHY 0 YMOJIYaHUIO, & UMEHHO, R-kBapar.

OyemeHT OO11Iee KaYeCTBO MOJICIIU COACPKUT HHTEPAKTUBHBIE BOZMOXXHOCTH. J1J151 BKIIFOUEHUS 3TUX BO3MOKHOCTEH
AKTUBHUPYHTE YKa3aHHBIN 3JIEMEHT, TBaXKIBI IIIEJIKHYB MBIIIBIO IO quarpammMe OOIIee KauecTBO MOJIEIIH B CPEICTBE
IIPOCMOTpA.

Interactive Output - Overall Model Quality o=
File  Edit Help
Overall Model Quality
11
10—
9_
8_
& 7
=
g 6=
5
£ 57
‘-1...
3_
2_
1 -_
04 | I T 1 I i i | I 1
025 -012 0 012 025 038 05 062 075 088 1
R Square
Find model for target: | x |
Overall Model Quality
g
3 4
I I I I I I I [ 1 I |
025 012 0 012 0.25 0.38 0s 0.62 0.75 0.88 1
R Square

PucyHok 400. ObLyee kKa4ecTBo Moaenm

ITpu miesuke no cToJI0Iy B CTOJIOYATON nuarpaMme oT(UIbTPOBBIBAECTCS TOUYCUHBINA I'paduK, KOTOPHIH BBIBOIUT
TOJIBKO MOJIEJIU, CBSI3aHHbIE C BEIOpAaHHBIM cTOJI01I0M. [Ipy HaBeAeHUM yKa3aTeJIst MBILIN HA TOYKY HA TOYEYHOM
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rpaduke BCIUIBIBAET MOACKA3Ka, COAEPXKAIAS NMS CBSI3aHHOTO Psiia ¥ 3HAYEHHE CTATUCTHKU MOATOHKU. Mozeib
JUUI KOHKPETHOTO psifia Ha3HAYECHHSI MOKHO HaWTH HA TOUEYHOM rpaduke, ykazaB UMs psiaa B nose Haitu mogens
JUISl HA3HAYEHHS .

O6wan cuctema moaenu

DyeMeHT BeIBos1a OOIIas CHCTEMa MOICJIA BEIBOJUT T'pauiueckoe IpeACTaBICHUEC TIPUIMHHBIX B3aUMOCBSI3CiH
MEXOY psiaaMu B cucteMme Mojeseit. [1o yMoT4aHUEO BEIBOASITCS B3aUMOCBSI3U i 10 JIydmmx Moiesiei,
OIpe/eNIieMbIX 3HAUeHNEM CTATHCTUKY MMOATOHKU R-kBagpaT. Yncso myqmmx Mozesteit (Ha3pIBaeMBIX TaKXKe
MOJIEJISIMU JIy4IIIeH TOATOHKHM) U CTATUCTHKA MMOATOHKY 3aJaf0TCs B TapaMeTpax Psasl 11 BEIBOJA (HA BKJIaIKe
Onnuy moCTpOeHMs ) ANAJIOTOBOTO OKHA [IpHYMHHEbBIE MO/IE I BPEMEHH.

Dnement OO6MIas cuctemMa MoJeJielt COJIEPXKUT NHTEPAKTUBHBIE BO3MOXKHOCTH. J[J1 BKJIFOYEHHUSI 9TUX BO3MOKHOCTEH
AKTUBHUPYHTE YKa3aHHBIN 3JIEMEHT, JBAXK b IIEJIKHYB MBIIIbIO [0 quarpammMe O01mas cucteMa MoJeJieil B CpefcTBe
mpocMoTpa. B 3ToM nmprMepe BaxkHee BCEro YBUIIETh B3AUMOCBSI3U MEX/ly BCEMHU psiiaMH B cucteMe. B
MHTEPAKTUBHOM BBIBOJIe BEIOepHTe Bee psiapl B BhanaromeM curucke BelaemTh B3aHMOCBSI3H /1UIs1 psijia.

Interactive Qutput - Overall Model System E"E‘
File  Edit \iew Help
Highlight relations for: - Hide links with significance value greater than:
1 i
Overa” M Odel System * | Model Fit Statistics | Series with Outliers
Fit Statistics for All Models
Model Quality
Model for Target RWSE RMSPE Al BIC | RSquare
KPI_16 299.22 018 1,242.26 1,311.76 0.83
KPI_5 97.58 0.27 1,002.48 1,071.98 0.82
KPI_23 190.33 0.33 1,145.44 1,214.94 0.81
KP1_3 32616 018 1,260.71 1,330.1 074
KPI_1 0.22 0.20 -301.69 -232.20 0.79
KPI_11 0.01 016 [-1,013.54 -944.04 078
KPI_4 0.00 014 [-112396 | -1,054.46 0.75
KPI_7 4,670.35 015 1,830.30 1,898.79 073
KPI_10 0.00 012 [-1,181.04 | -1,111.54 071
KP1_6 43767 012 1,323.65 1,393.14 0.55
KPI_2 303.36 0.1 1,245.21 1,314.70 052
KPI_13 3123 012 1,250.69 1,32018 0.51
2 | KPI_19 2,128,596.53 0.18 3,140.40 3,208.90 047
i KPI_25 14.93 012 600.80 670.29 0.47
KPI_21 0.03 014 -738.06 -668.56 0.46
KPI_18 130,844.45 012 2,557.75 2,627.24 0.46
KPI_14 256:15 012 1,208.01 1,278.50 0.45
KPI_12 661.44 014 1,412.02 1,481.51 0.45
KPI_15 261.41 012 1,213.36 1,282.85 043
KPI_24 13.52 013 579.52 649.01 042
KPIL9 13.24 012 57495 644.44 0.41
n KPI_20 19.412.41 0.14 213518 2,204.67 0.4
Q:: e pd {3 -, KPI_22 0.03 014 -718.20 -648.70 0.37
- ! T ] “,;; KPI_17 015 015 -38319 -313.70 037
-L;f ) "G KPI_8 0.13 0.11 -407.40 -337.91 0.37
RMSE = Root Mean Squared Error, RMSPE = Root Mean Squared Percent Errar, AIC
= Akaike Information Criterion, BIC = Bayesian Information Criterion
e — ¥

PucyHok 401. O6Las cuctema mMoaened, npeAcTaBieHne A8 BCeX PAAOB

Bce muHum, coeuHstoNMe OTASIbHOE HA3HAUEHUE C €0 BXOAHBIMHU 3JIEMEHTAMM, OJTHOTO I[BETA, 4 CTPeJiKa Ha
KaXkJ0¥ JITHUM HAIpaBJIeHa OT BXOIHOTO 3JIeMEHTA K Ha3HAYCHHIO 3TOTO BXOAHOTO 3jieMeHTa. Hanpumep, Lever3 -
3TO 2JIeMeHT BBoma B KPI 19.

ToommHa KaX a0 JTUHUU 0003HAYAET BAXKHOCTh IMIPUIUHHOTO OTHOMICHUSA, IPUIEM 0oJiee TOJICTAS JIMHUS

COOTBETCTBYET O0Jice BaXXHOMY OTHOIIECHHUIO. [10 yMOTYaHUIO IPUYUHHBIC B3AUMOCBSI3H C YPOBHEM 3HAYUMOCTH
6ompine 0,05 ckpoiTel. Ha ypoBHe 0,05 Tonbko y Leverl, Lever3, Lever4 u Lever5 OyayT 3HaUMMble IPUYUHHBIC
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B3aMMOCBSI3H C MIOJISIMHA KJTFOUYEBBIX IOKa3aTeseil 3pGeKTHBHOCTH. DTOT MOPOT YPOBHS 3HAYMMOCTHA MOXKHO
U3MEHUTD, BBE/ISl 3HAUCHNUE B TOJIE C METKOI CKPBITH CBSI3H C YPOBHEM 3HAYUMOCTH 00JIbIIIE YeM.

IToMuMO BBISIBJIEHUSI IPUYMHHBIX B3aMMOCBSI3€ MEX1y MOJIIMU Lever U MOJISIMU KJTFOYEBBIX OKa3aTeNei
3¢ (GEKTUBHOCTHU aHAJIN3 BBISBIISCT TaKXKe B3aUMOCBSI3M MOJICH KJIFOUEBBIX Moka3aTeseit 3¢ dpextuBHOCTH. Hampumep,
aneMeHT KPI_ 10 ObL1 BbIOpaH B Ka4eCTBE dJIeMEHTa BBOAa B MoJiesib 111 KPI 2.

K npeacraBiieHuIO MOXHO MIPUMEHUTH (DUIIBTP, YTOOBI HOCMOTPETh B3AMMOCBSI3U TOJILKO JIJIsL OJTHOTO PSia.
Hamnpumep, 4TOOBI MPOCMOTPETH B3aUMOCBSI3M TOJIBKO 1151 psiga KPI 19, menkaute mo MeTke 11t KPI_19,
LIEJIKHUTE IPABON KHOMKOMN MBIIIK U BbIOepuTe BhlIemTh B3auMOCBSI3H IS psija.

Interactive Output - Overall Model System E’E

File  Edit View Help

Highlight relations for: ;Single sefries 'I Series name: |KPI_19 = Hide links with significance value greater than

4 I
Overall Model System P |Model Fil Siatistics | iageS il SRS
Fit istics for Models A: iated with KPI_19
Model Quality
RMSE RMSPE | AlC | BIC |RSquare

Model for Target
g KPI_19 2,128,596 53 018 [ 314040 | 3209.60 | 0.47

“J; RMSE = Root Mean Squared Error, RMSPE = Root Mean Squared Percent Error,

AIC = Akaike Information Criterion, BIC = Bayesian Information Criterion
/_\ \lq\ﬁ

ase

KPI_18

&
) s

KRy 15

el 3

PucyHok 402. O6Lyan cucTema Mogene, npeactasiaeHne A9 04HOro paja

DTo mpeCTaBJICHNE TOKA3BIBAET 3JIEMEHTHI BBoAA B KP 9, ypoBeHb 3HAYMMOCTH KOTOPOTO MEHbIIIE MJI PABEH
0,05. OHO Taxxe moka3bIBaeT, 4To Mpu ypoBHe 3HaunMocTu 0,05 snement KPI_19 Obl1 BHIOpaH B KauecTBe
ajiemenTa BBojga u B KPI 18, uB KPI 7.

IHomumo TOI'0, YTO HA 3KpPaH BBIBOAATCS B3aUMOCBSI3EN 11 BLI6paHHOFO psaaa, yKaSaHHBIf/'I QJICMCHT BBIBOJA

COJIEPXKUT Takxke HH(POPMAIHIO0 000 BceX OOHAPYKEHHBIX /IS psiia BeiOpocax. [llenkuuTe mo Bkiaake Paabl ¢
BBIOpOCaMH.

Series with Outliers for KPI_19

Saries Time Qhserved Value
KPI_15 | 2008-10-12 7,358,201 .68
2005-04-05 210E+007
2010-09-15 6,492 157 97

PucyHok 403. Beibpocsi ansa KPI_19
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Jutst KPI_19 661510 00HapyXeHO Tpu BbIOpoca. [IpuHrMas Bo BHUMaHKE CHCTEMY MOJIeJIel, COAepIKaIyIO BCe
00HapYy>XEeHHbIE COeAMHEHM I, MOXXHO MOWTH AajIbIlle OOHAPYXEHUS BEIOPOCOB U ONPEASIIUTH PAJl, C HANOOJIBIIEH
BEPOSITHOCTBIO BBI3bIBAIOIINN KOHKPETHBIN BBIOPOC. AHAJIN3 9TOrO TUIIA HA3bIBACTCS AaHAJIN30M IEPBOIPUINH

BLI6pOCOB 1 pacCMaTpuBacTCs B 9TOM UCCJICJOBAHNU CITYYdCB B TEME HUXKC.

dunarpammbl BO3gencTBuA

MOXHO TOJIyYUTh MOJIHOE IPeICTaBICHHE 000 BCEX 3aBUCUMOCTSIX, CBA3aHHBIX ¢ KOHKPETHBIM PSIIOM,
CTeHepupoBaB quarpammy BosaeicTsus. [llexkauTe Mo Metke it moJist KPI_19 Ha muarpamme OOIas cucteMa
MoJIeJIeH, IEeTKHUTE MPaBOil KHOMKOW MBIIHN U BhiOepuTe Co31aTh qUarpaMmy Bo31elCTBHSI.

Interactive Cutput - Impact Diagram
Eile Edit View Help

Series ofinterest: |KPI_19 ¥ | Show: :

Impact Diagram

Mumber of levels to display:

[F=3) ECB 5

-

/\_

-

.

Y

2
e
i |

W
IAd

PucyHok 404. Quarpammva Bo34eACTBUA 3QPEKToB

IToce co3nanus auarpamMMbl BO3JeHCTBUS 3P PEeKTOB U3 00IIel cuCTeMBI MoIesiel (Kak B 3TOM MpUMepe)

IIepBOHAYAJILHO OHA MTOKA3bIBAET PAJIBI, HA KOTOPHIE BO3ACHCTBYET BRIOpaHHbIH psia. [To ymMoI4aHuo tuarpaMMel
BO3/ICUCTBHSI OKA3bIBAIOT TPU YPOBHs 3(h(EKTOB, I/ie IEPBbIil ypOBEHB - 3TO CaM paccMaTpuBaemblil ps. Kaxabrii

JIOTIOJTHUTEJIbHBII yPOBEHB NOKa3bIBaeT OoJiee HessBHBIE 3 eKThl paccMaTpuBaeMoro psina. 3nauenne Yncio

BBIBOMMBIX YPOBHEH MOXXHO U3MEHUTD, YTOOBI BBIBOJIMIIOCH OOJIbIIE UM MEHBIIIE YPOBHEH 3¢ dekToB. Jnarpamma
BO3JICUCTBUS [IJIS 3TOTO MpUMepa nokasbiBaeT, uto KPI 19 - HenocpenctenHoe noJie BBojaa u B KPI 18, u B KPI_7,

HO KOCBEHHO OHO BJIMSIET HA HECKOJIBLKO PSIOB OCPEACTBOM Bo3ieiicTBUS ero a3 dekra Ha psang KPI 7. Kax u B
001I1el crcTeMe Mojieield, TOJIIIMHA JIMHAH 03HAaYaeT 3HAUNMOCTD IIPUYMHHBIX 3aBHCUMOCTEH.

I'aBa 29. BoisiBieHHE IPUYMHHBIX B3aUMOCBsI3eil B Ou3Hec-noka3atessx (TCM)
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JuarpamMma, BEIBOAUMAS HA KAXKIOM y3Jie JuarpaMMBbl BO3AEUCTBHS, MOKa3bIBaeT nocjieanue L+1 3HaueHmii
CBSI3AHHOTO PsiJia B KOHIIE IEPUOa OIIEHKH U BCEe 3HAYCHUS TPOTHO34, T1ie L - 3TO KOJIMYECTBO IIaTOB 3a/IEPXKKH,
BKJIFOYAEMBIX B KX AYIO MO/JIejib. LI[eJTkHYB OJIMH pa3 Mo CBA3aHHOMY Y3J1Y, MOXHO MOJIYYUTh HOAPOOHYIO
JIMarpamMmy HoCJIeJOBATEILHOCTH.

JIBOMHBIM ILIEJTYKOM IO y3JIy 33]1a€TCsl CBSI3AHHBINA PSAJI B KAYECTBE MCCIIEIYEMOIO psiia U Ha OCHOBE 9TOr0 psija
TeHepHUpyeTCs AuarpaMma BosaeiicTeus. B mose Mcesieayemslii psii MOXXHO TakXe 3a1aTh UMS Psifa, YTOOBI
BEIOPATH APYTOil HCCIIEMyeMBIT PSIIL.

JuarpaMMbl BO3AEHCTBHS MOTYT TAaK)XE MOKA3bIBATH PSAJIbI, BIUSIOLINE HA UCCIIEAYEMBIH PSA. DTU PSIbI
Ha3BIBAIOTCA npuyuHamu. YToOBl TOCMOTPETH psibl, Biustomue Ha KPI 19, B BeimagaromeM crnucke ITokaszaTts
BbIOepuTe IIpnunnsbl psja.

. Interactive Qutput - Impact Diagram

File  Edit View Help

@ Series of interest: [KPI_19 b, - | Show: ICause_s ofse. ¥ | Mumber of levels to display:

Impact Diagram

of

7

/\/

| KPI
7

PucyHok 405. [uarpamma Bo3AEACTBUA NPUYNH

DTo mpecTaBJICHHE MOKA3bIBACT, UTO Y Mojiesu Uit KPI 19 yeTsIpe BXOIHBIX OIS U 4TO Y Lever3 Hauboee
3HaYuMoe npuynHHoe coenuuenue ¢ KPI 19. OHo TakXke MoKa3bIBaeT PsiJibl, KOCBEHHO Biustomue Ha KPI 19
MMOCPEJICTBOM Bo3zeicTBus ux 3dpdexToB Ha KPI 7 u KPI _17. K npuunHaM NprUMEHUMA Ta K€ KOHIENIUs YPOBHEH,
41O M 00cyxaaBmasics a1 3pdexkTon. 3HayeHre U0 BLIBOAUMBIX YPOBHEl TOYHO TaKXKe MOKHO U3MEHUTD,
YTOOBI BBIBOIMJIOCH OOJIBITIE MJIM MEHBIIIE YPOBHEH MPUIHH.
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OnpeneneHue OCHOBHbIX NPUYKUH BbIOPOCOB

[TpuHrMas BO BHUMAaHKE CUCTEMY MPUYUHHBIX MOJIejiell BpeMEH!, MOXHO MMONTHU Jajibllle OOHAPYKEHUS BHIOPOCOB U
ONPEIETIUTD PAJI, C HAMOOJIbIIIEH BEPOSITHOCTHIO BBI3BIBAIONINY KOHKPETHBIN BHIOPOC. DTOT MpOIecC HA3hIBAETCS
aHAJIM30M MEPBONPUYNH BHIOPOCOB, M €r0 HAJIO 3aMpallluBaTh psfl 3a psaoM. s anammsa TpedyeTcs cucteMa
MPUYUHHBIX MOJIeJIell BpEMEHHU U TaHHbIE, KOTOPBIE UCIOJIb30BAJIMCH JIJIS HOCTPOCHUS ITON cucTeMbl. B aToM
NIpUMEpPE aKTUBHBINA HAOOP JAHHBIX MPEACTABIIIET COOOU TaHHBIE, UCIIOJIb30BAHHBIE [JI TOCTPOEHUS CUCTEMBbI
MOJIEJIEH.

Z[JI;[ BBIINIOJIHCHU S aHAJIN3a NEPBOIPUINH BbI6pOCOBI

1. B mumamoroBoMm okHe TCM (Temporal Causal Model - [TpuunHHAS MOJIEIb BpeMEHH) TIepeliIuTe Ha BKJIAJIKY
Omnuun nocTpoenust, a 3aTeM BeIOepuTe Psijbl 11 BoIBOAa B criicke BoiOepnTe dj1eMeHT.

”

[ W TCM ==
%

Fields Data Specifications Build Options  Model Options  Annotations

Select an item:

General Dizplay targetz azzociated with best-fitting models

. _ @ Fixed number of targets
Series to Display

Cutput Options Mumber: E

ESRICOIE Exlasl ) Percentage of total number of targets

Goodness of fit measure: |R square ..

Specify Individual Series

Fields: Fields to Display:
Sort |Nnne - | . & KPI_19
& KPI_11 ,

& KPIL12

& KPI_13 ¥
& KP4
& KPIL15

¢

[ QK ][h Rgn][ Cancel] [ Apply ][ Eeset]

PucyHok 406. BbiBoanMble paabl NPpu4nHHBEIX MoAenen BpeMeHmn

2. Tlepemectute KPI_19 B ciucok IMosst 1Jisi BBIBOIA.
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3. Ha Briraaxe Onnun B criucke Boidepure 3j1eMenT BoiOepuTe Onmun BLIBOIA.

W TCM
¥

Fields |Data Specifications  Build Options ' Model Options | Annotations

Select an item:

General Output for targets

Series to Display
Qutput Options

Estimation Period || Model fit statistics and outliers

[] Impact diagram

Output for series

|| Bame as for targets

[ overall model system

[7] Model fit statistics and outliers

“| Model effects and model parameters

[T Impact diagram

|| Qutlier root cause analysis

|| Forecasttable

1r

| Series plot

E
[7] Resjduals plot
[ Top Inputs

[] Forecasttable

a4

Qutput: !Interadive outliers table and chart

|
e Causal Levels: s

Model fit across all models

|| Root mean square percentage errar || AIC

|| Root mean square error

[ 0K ][D Rgn][ Cancel]

[ Qutliers over time

[] Series transformations

PucyHok 407. Onuum BbiBOAA MPUYNHHBIX MOAesed BpeMeH!

4. Boixmounte onnmu O0mas cucrema mojedei, To ke, 4To u 1 Ha3Havenuil, R-kBaapat u [1peoGpazoBanus

psiIoB.

5. BuibepuTe AHaJ M3 nepBONPHYNH BLIOPOCOB U COXPAHUTE CYIIECTBYIOIINE 3HAYCHUS Ol BoiBoa 1 Y poBHH

NPHYHH.

Haxxmute xHONKY BBINOJIHATS.

7. IllenkHUTE IBAXKIBI MBILIBIO IO TUArpaMMe AHaAJIN3 IepBONPUYNH BEIOpocoB 1t KPI 19 B cpencTse

IPOCMOTPA, YTOOBI €e aKTUBUPOBATD.
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Interactive Qutput - Qutlier Root Cause Analysis E"El

File Edit View Help

Outlier Root Cause Analysis for KPI_19

1E7

SEG =

0ED T T
2008-01-01  2009-01-01  2010-01-01  2011.01-01
Time

Outliers
Time Observed Value | Predicted Value | Outlier Probability | Root Causes
2008-10-12 7,358,201.68 1.20E+007 0.97 [ Mone found
2009-04-05 2 10E+007 1.66E+007 096 | Levers
2010-09-19 6,492 157.87 1.07E+007 0.85 [ KPI_15

PucyHok 408. AHannz nepsonpuynH Bei6pocos And KPL_19

CBoJIKa pe3yJIbTaTOB aHAJIM3a COAEPKUTCS B Tabmie BeiOpockl. DTa TabJmia NOKa3bIBAET, YTO ObLIIN HAMIEHbI
OCHOBHBIE TPUUUHBI 1J1s1 BEIOpocoB 3a 2009-04-05 u 2010-09-19, Ho ocHOBHas npuurHa BeiOpoca 3a 2008-10-12
HaiineHa He ObTa. [TpH e IuKe MBIIIBIO IO CTPOKe B Tabsmie BeIOpOCHI BBIIEIAETCS MYTh K PSAY OCHOBHBIX
MIPUYHH, KaK 371eCh MoKa3aHo i Beiopoca 3a 2009-04-05. D10 neficTBre BhIIEIIIET TakXKe BRIOpAaHHBIN BHIOPOC Ha
JIrarpaMme MocyIeIoBaTe IbHOCTH. MOXXHO Takke HMIEJKHYTh [0 3HAYKY TSI BBIOpOca HEMOCPeICTBEHHO Ha
JIrarpamMme MocyIeI0BaTeIbHOCTH, YTOOBI BBIJIEMTD MyTh K PSIIy OCHOBHOW PUYWHBI JJIs1 3TOTO BBIOpOCaA.

s BeiOpoca 3a 2009-04-05, ocHoBHOM npuunHOiL sBisieTcs Lever3. JluarpaMma nokassIBaeT, 4To Lever3 - 310
HEMOCPEICTBEHHBIN 3JIeMeHT BbiBoa B KPI 19, HO OH TaxXe KOCBeHHO BiusieT Ha KPI_[9 mocpecTBOM ero
addekTa Ha npyrue psasl, Biustoiye Ha KPI 19, OauH n3 KOHPUTypUPYEMBIX TapaMeTPOB s aHAJIA3a
MEPBOIPHYNH BEIOPOCOB - YHCJIO YPOBHEHN MPUYMH IS TIOUCKA OCHOBHBIX MPUYHH. [10 yMOJTMaHUIO TOUCK
BBITIOJTHSCTCS TTO TPEM YPOBHAM. BX0XXIeHUS psiia OCHOBHBIX MPUYHH BBHIBOJASTCS MaKCUMAJIBHO IO 3aJaHHOTO
YucJia ypoBHeW npuunH. B aToM npuMepe BXoxacHUS Lever3 ecTh Ha IIEPBOM YPOBHE MMPUYHH U HA TPETHEM YPOBHE
MIPUYHH.

KaxxnpIit y3eJ1 B BBIZIEJICHHOM Iy TH ISl BBIOpOCA COEPKUT AUATPpaMMy, TUANA30H BPEMEHH KOTOPO 3aBUCUT OT
YPOBHS, HA KOTOPOM HAaXOJUTCS 3TO y3eJ. Y3JlaM Ha NIEPBOM YpPOBHE IPUUYUH COOTBETCTBYET auamna3oH ¢ T-1 mo
T-L, rne T - aT0o BpeMs, B KOTOpOe IPOU3OIIENT BEIOPOC, a L - KoJm4ecTBO 1IaroB 3aep>KKHU, BKIFOYAEMBIX B
KaK1yI0 MOJEJb. ¥Y3JlaM Ha BTOPOM YPOBHE MMPUYKMH COOTBETCTBYET Auana3oH ¢ T-2 no T-L-1, a y31am Ha TpeTbeM
YPOBHE IPUYUH COOTBETCTBYET auamna3oH ¢ T-3 mo T-L-2. lllekHyB OJIMH pa3 MO CBA3AHHOMY Y3J1y, MOXHO
MOJIYYMTh TOAPOOHYIO AUATPaMMY MOCJIeI0BATEILHOCTH.
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BbinonHeHue cueHapues

IMTpuHrMas BO BHUMAaHKE CUCTEMY MPUYUHHBIX MOJIejield BpEMEHU, MOXHO BBIOJIHATH MMOJIb30BATEILCKUE CIICHAPHH.
Cyenapuii onpeaeIseTcss BpeMEHHBIM PSIIOM, KOTOPBINA HA3BIBAIOT KOPHEBbIM PAJOM, 1 HAOOPOM MOJIb30BATEIIECKIX
3HAYEHUH JJI51 9TOTO PsA/la HAa YKA3aHHBIN 1Mana3oH BpeMeHU. DTH 3a/IaHHbIe 3HAUCHUSI UCIOJIb3YIOTCS 3aTeM JIJIs
TeHepUPOBAHUS NIPEACKA3aHUN 1JIs1 BpEMEHHBIX PSIIOB, HA KOTOPBIE BJIUsET KOpHEBOH psi. JJjis aHaym3a TpedyeTcs
CUCTeMa NMPUYMHHBIX MOJIEJIeil BpeMEHHU U JaHHbIE, KOTOPbIE UCIOJIb30BAJIMCH ISl IOCTPOEHUS 3TOI cucTeMbl. B
9TOM IpHUMepe aKTUBHBIA HAOOp JaHHBIX IPEACTABIISCT COOON JaHHBIE, NCIOJIb30BAHHBIC ISt IOCTPOCHUS CHCTEMBI

MOeJICH.

J17151 BBITIOJIHEHU S CLICHAPHEB:
1. B mmamoroBoMm okaHe TCM (Temporal Causal Model - [TprnunHHAS MOJIETb BpeMeHN) HAXKMHUTE KHOTIKY AHAJIA3
ClieHAPHEB.
2. B mmamoroBoM okHe ClieHapuy IPUYUHHBIX MOJIeJIel BpeMEH! HaKMUTE KHONKY Onpene/MTh Nepuo;I ClleHapusl.

-

I\} Scenario Period @

Model System Estimation Period

Date |
Start 2008-09-07
End 2010-10-24

Time interval: Weeks

Time: Period for Scenarios

(Z) Specify by start, end and predict through times

Date

Start of scenario values
End of scenario values
Predictthrough

'Yy -'l.”.l".-'.-

(@ Specify by time intervals relative to end of estimation period

Starting interval of scenario values:
Ending interval of scenario values: D

Intervals to predict past end of scenario values: ﬂ
.i4. The end of the estimation period is time interval 0. Time intervals prior to the end of the

~2  estimation period have negative values and intervals after the end of the estimation period
have positive values.

[Cunﬂnue][ Cancel ][ (%] Help]

PucyHok 409. lNepuoa cueHapusa

3. Bbl6emee 33213Tb 110 MHTEPBAJIAaM BPEMEHHM OTHOCHTEJIbHO OKOHYAHMSA NI€PHO/1a OLCHKH.

358 PykoBopcTBo 1o npuitoxenusiMm IBM SPSS Modeler 18.2



Beenute -3 JJIA HAYaJIbHOTO MHTEPBAaJja u 0 JJUIA UHTEPpBaJIa OKOHYaHUA.

Chy' napamMeTphul 3aJar0T, YTO KaxX bl CHeHapI/IfI OCHOBAH Ha 3HAYCHUAX, 3adaBAC€MBbIX OJI IMOCJICIHUX YCTBIPEX
HHTCPBAJIOB BPCMCHH B IEPUOA OLICHKU. ,}_—[J'Iﬂ OTOr'0 NpuMepa MOCJIICAHUC YE€THIPC MHTEPBAJIA - 9TO IIOCIICAHUEC
YCTbIPC HCOACIIN. Z[I/IaHaZ’»OH BpEMCHH, Ha KOTOpLIfI 3aal0TCA 3HAYCHU S CUCHAPUS, HA3bIBACTCA IepUOTOM
cyeHapuA.

BBG,E[I/ITS 4 JJI1 UHTCPBAJIOB IPEACKA3aHUA Ha BPEMs IIOCIIC 3HAYEHUI OKOHYAHMUS CCHapus.

DTOT mapameTp yKa3bIBaeT, YTO OyyT CreHeprupoOBaHbl MpeACcKa3aHus JJIs YeThIpeX HHTEPBAJIOB BPEMEHI
[1OCJIE OKOHYAHUS NIEPUOJIA CLIEHAPHSL.

Haxwmute kHonky I1pomosxurs .

Haxmute kHonky Jlo0aBuTh ciieHapuii Ha Bkyiajke CreHapuu.
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O Scenario Definition @l

Root and Target Fields

Fields:

Sort |None x |E 4
@ & kP18 =

@ KPL19 [C] Specify affected targeats

@ & KPI_1
@& KPl 16 « By default, affected targets up to the currently defined
@f KF'I_E 2 maximum of 25 are automatically determined.

@ KPI1T
%§ EE:_; Affected targets::
@ KF'I:Q
@ KPL3
@« KP4
@& KPLS
@ KPLE -
@ kP22
@ & KPI_21

@ & wp1 on

¢

Root field:
|& Lever3

[4]

Scenario Definition

Scenario D0 | Lever3_25pct

4
:i Scenario values are applied to the data used for modeling, after any aggregation or distribution of the original data.

© Specify Scenario values for root field

Interval Date Scenariovalue  |Rootfield value
-3 2010-10-03 =Read=
-2 2010-10-10 =Read=
-1 2010-10-17 =Read=
0 2010-10-24 =Read=

* Forecasted value

@ Specify expression for scenario values for root field

Expression: |Lever3*1.25

[continue | | cancel || Apply |[ @ Heip |

PucyHok 410. Onpeaenexne cueHapus

8. Tlepemecture Lever3 B nojie KopHeBoe moJjie 4ToObI UCCIIEIOBATh, KaK 3a/IaHHBIC 3HAaUeHUs Lever3 B IepHo/ie
CIICHApHS BIIUSIOT Ha MPEJCKa3aHus IPYTruX psIOB, KOTOPBIE MPUYMHHO 3aTparuBaet Levers.

9. s ID cuenapus BBeaute Lever3_25pct.

10. Bri6epute 3anaiiTe BoIpaxeHue /ISl 3HAUEHHI CLIEHAPHsI KOPHEBOI'O MOJIsI ¥ B KQUECTBE BBIPAXXCHUSI BBEIUTE
Lever3=1.25.

DTOT mapaMmeTp yKa3bIBaeT, YTO 3HAUCHUS [JTs1 Lever3 B mepruoe cueHapus Ha 25% OoJIbIe HaOJIFo1aeMbIX
3HaueHn#. {1 GoJtee CIOKHBIX BEIPaKEHUI MOXKHO UCIOJIH30BATh IIOCTPOUTEIIh BBIPAXKCHUH, IICJIKHYB IO
3HAYKY KaJIbKYJIATOpA.

11. Haxwurte kHonky IIpogoskuts .
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12. TloBtopute maru ¢ 10 mo 14, yToO5! onpenemTsh crieHapuii ¢ Lever3 niig kopHeBoro nouis, Lever3 50pct ms
ID cnenapus u Lever3*1.5 nys BeIpaxeHus.

J Temporal Causal Model Scenarios @

Scenarios | Options

Scenario Period

-
L)
j_ The time period over which scenarios are carried out must be defined before scenarios can be created.

Define Scenario Period

Scenarios:
Scenario ID Root field Scenario values 3
Lever3_25pct Lever3 Lever3*1.25
Lever3_50pct Lever3 Lever3*1.5

[ Run ][ Reset ][ Cancel ][9 Help]

Pucyrok 411. CueHapum

13. MenxauTe mo BKyIaake ONUUN 1 BBeIUTE 2 B KA4eCTBE MAaKCUMAJILHOTO YPOBHS 151 3aTPOHYTHIX Ha3HAYCHU.

14. Haxmute KHONKY BbINOJHUTD.
15. IlenkHUTE ABAXABI MBIIIBIO IO AUATpaMMe Bo3aeicTBuS 1711 Lever3_50pct B cpecTBe MPOCMOTpa, YTOOHI ee
AKTUBUPOBATb.
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File

s

Interactive Qutput - Scenario Analysis E”E‘

Edit View Help

Impact Diagram for Scenario: Lever3_50pct

Fon

ecasted Values | Scenario Definition

Forecasted Values for Scenario Lewver3_50pct =
Series 2010-10-10 | 2010-10-17 | 2010-10-24 | 2010-10-31 2010-11-07 2010-11-14 2010-11-21
KPI_6 2,863.21 3,615.99 3,907.76 3,234.31 2,617.06 2,802.20
KPI_5 180.83 167.98 351.28 2985.07 173.31 276.29 442 68
KPI_11 0.04 0.04 0.03 0.05 0.04 0.04
KPI_19 1.16E+007 1.34E+007 1.41E+007 1.43E+007 1.44E+007 1.22E+007 1.43E+007
KPI_1 0.44 0.66 0.78 0.86 0.87 0.83
KPI_15 234483 1,650.98 2,031.42 1,846.30 1,761.74 1,692.52 1,736.83
KPI_7 45 471.10 34,211.70 36,880.87 35546.03 32,341.09 29,899.71

KPI_9 88.26 112.99 99.50 9216 102.76 90.85 105.39 —

PucyHok 412. [lnarpamma Bosaenctsuna And cueHapusa: Lever3_50pct

16.

362

JunarpaMma Bo3eHCTBHSI MOKa3bIBAET PSAIBI, 3aTPOHYTHIE KOPHEBBIM ps10M Lever3. BeIBoaATCS ABA YPOBHS
3¢ deKToB, HOCKOJIbKY B KA4€CTBE MAKCUMAJIbHOTO YPOBHS JIJIsl 3aTPOHYThIX Ha3HAYCHUIA BbI 3a/1aJ1 2.

Tabsmma [TporHO3HBIE 3HAYCHUS COEPKUT NPEICKAa3aHuUs U BCEX PSIIOB, 3aTPOHYTHIX Lever3, BIUIOTH A0
BTOpOTO ypoBHS 3hhexToB. IIpenckasanus 1t paIoB HA3HAYECHHUS HA IEPBOM YPOBHE 3((EKTOB HAUMHAIOTCS
B IEPBBII IEpHOI BpeMEHH IOCyIe HavaJla epruoa ClieHapus. B aToM npumMepe mpeackazaHus 171 psiaoB
HA3HAYCHUS Ha epBOM ypoBHE 3¢ dexToB HaunHaroTcs 2010-10-10. [Ipenckazanus 1Jis psAOOB Ha3HAYCHUS HA
BTOPOM ypoBHE 3((PEKTOB HAYMHAIOTCS BO BTOPOIi IIEPHO/1 BPEMEHH II0CIIe Havalla iepuoa cuenapus. B atom
MpUMepe MPeICKa3aHus U PSI0B Ha3HAUYCHNS Ha BTOPOM ypoBHE 3¢ dekToB HaunHarotes 2010-10-17.
CTyneHYaTBIi XapaKTep MpeICcKa3aHuil oTpaxaeT TOT (PaxT, YTO MOJIEIIN BpeMEHHBIX PSIOB OCHOBAHBI Ha
3HAYCHUSX BXOJHBIX TaHHBIX, CABUHYTHIX OTHOCHTEIBHO APYT OPYyTa.

lenxuuTe 1o y3iy st KPL 5, 4TOOBI creHepupoBaTh NOAPOOHYIO AUAarpaMmy IOCIeI0BATEIIbHOCTH.

PyxoBozcTBo no npuioxenusMm IBM SPSS Modeler 18.2



Interactive Cutput - Sequence Diagram [=] @

Eile Edit Help

== Observed
«@ Original forecast
“® Scenario

450
400 =
350
300-
fl 250 -

200 /—.\_

180~

KP

100
50—

0= I 1 I I T I 1 |
2010-10-03 2010-10-10 2010-10-17 2010-10-24 2010-10-31 2010-11-07 2010-11-14 2010-11-21 2010-11-28
Time

PucyHok 413. [uarpamma nocnenosatensHoctv ana KPS

JII/IanaMMa TIOCJIEAOBATCIIBHOCTHU MMOKA3BIBACT ITPECICKA3aHHBIC 3HAYCHU A U3 CIICHAPUS, 4 TAKXKC [TIOKA3bIBACT

S3HAYCHUA psAaa B OTCYTCTBUEC CLICHAPU. Ecm nepuon cueHapus COACPKUT MOMCHTBI BPEMEHU B IIEPUOIC
OIICHKH, BBIBOJATCS Ha6n}onae1vu)1e SHA4YCHUA psAda. HJ’IS{ MOMCHTOB BPEMCHHU MOCJIC OKOHYAHU I€proaa
OLICHKU BBIBOASATCA UCXOOHBIC TPOTHO3LI.

I'aBa 29. BoisiBieHHE IPUYMHHBIX B3aUMOCBsI3eil B Ou3Hec-noka3atessx (TCM)
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YBegomneHusa

OTta nHopManusg OTHOCUTCS K MIPOAYKTaM U cepBucy, npeaiaraeMeiM B CIIIA. DToT MaTepuas MOXeT ObITh
noctyneH ot IBM Ha apyrux s3eixax. OfgHaxo IS €ro HOJIyYeHUs: MOXeT OHAI00UThCS TPHOOPECTU NPOAYKT UJIH
BEPCUIO IPOJIyKTa Ha HY>KHOM SI3BIKE.

IBM Mo3keT He IpeJOCTaBIIATh B APYTUX CTPaHAX MPOAYKTHI, YCIYTH U allllapaTHBIE CPEICTBA, ONMCAHHBIC B TAHHOM
JIOKyMeHTe. 3a nHpOopManuei o MpoayKTax U yCIIyrax, IpeoCTaBIIsIeMbIX B Ballleif cTpaHe, oOparaiTech K
MecTHOMY TipenctaBuTesro IBM. Ccbliikn Ha IPOIYKTHI, MPOTpaMMBbl 1t yeiiyru IBM He o3HA4aroT u He
MIPEIOJIATal0T, YTO MOKHO HCIOJIL30BATh TOJIBKO YKa3aHHBIE IPOAYKTHI, IPOrpaMMBl WK yeiayru IBM.
Pasperaercs ucnosib30BaTh JIIOOBIE ()YHKIIMOHATIBHO 9KBUBAJIEHTHBIE MPOAYKTHI, IPOTPAMMBI UJTU YCIIYTH, €CJIU TIPH
9TOM He HapymaroTcs npaBa IBM Ha HHTeJUIEKTYaJIbHYI0 COOCTBEHHOCTh. OJHAKO OTBETCTBEHHOCTD 3a OIEHKY U
MPOBEPKY paboThl IFOOOr0 NPOIYKTa, MPOrpaMMBI UM CEPBUCA, HE MPOU3BEIeHHOr0 Kopnopariueit IBM, sexut Ha
MOJIb30BATEJIE.

IBM moxer pacnoJjiaratb IAaTCHTAMHU UJIM paCCMATPpUBAEMbIMU 3asIBKaAMU HaA MMATCHTBI, OTHOCAIIUMMUCSA K IIPEAMETY
JaHHOT'O JOKYMCHTA. HpeHLHBHGHI/Ie JaHHOT'O JOKYMCHTA HE NPCAOCTABJIIACT KaKy}O-HI/I6O JIMIOCH3WUIO HA OTHU
maTeHTHl. BeI MOXeTe mocIaTh TUChbMEHHBIN 3anpocC O JIMICH3UU 11O aApeECy:

IBM Director of Licensing
IBM Corporation

North Castle Drive, MD-NC119
Armonk, NY 10504-1785

US

ITo moBoTy JIMTIEH3UH, CBSI3aHHBIX C UCIIOJIb30BaHUEM HAOOPOB ABYXOaiTHRIX ciMBOJIOB (DBCS), oO6pamaiitecsh B
OT/IeJ1 HHTEJUIEKTyalIbHOM cobcTBeHHOCTH IBM B Balleil cTpaHe Wi HApaBbTe 3aPOC B MUCbMEHHON opMe 1o
aJpecy:

Intellectual Property Licensing

Legal and Intellectual Property Law
IBM Japan Ltd.

19-21, Nihonbashi-Hakozakicho, Chuo-ku
Tokyo 103-8510, Japan

INTERNATIONAL BUSINESS MACHINES CORPORATION ITPEACTABJIAET JAHHVIO ITYBJIIMKALIMIO
"KAK ECTb", BE3 KAKMX-JINBO TAPAHTHUI, KAK SIBHBIX, TAK 1 I[TOJIPA3YMEBAEMBIX,
BKJIFOUA A, HO HE OI'PAHUUYMBASACH TAKOBBIMU, ITPEJITOJIATAEMBIE TAPAHTHU
COBJIFOAEHV A UbUX-JIMBO ABTOPCKUX ITPAB, BO3MOXXHOCTU KOMMEPYECKOI'O
UCTIOJIb30BAHU ST UJIU ITPUTOJJHOCTU J181 KAKMUX-JIMBO LIEJIEN 1 COOTBETCTBUS
OITPEJIEJIEHHOM LIEJIV. B HEKOTOPBIX CTPAHAX ISl PAA CAENOK He JOMYCKAETCS OTKA3 OT SBHBIX MIIA
IIPEANOoJIaraeMbIX TapaHTHif; B TAKOM CJIydae JaHHOE [OJIOKEHUE K BaM HEe OTHOCUTCSL.

OTta nHDOpMANHSI MOXKET COAePKATH TEXHMUECKHEe HETOYHOCTH U TUIOT padckue omuoOku. B mpencrasieHHyto 3/1€Ch
AHGOPMAIIIO IEPHOINIECKA BHOCITCS U3MEHEHNS; 9TH N3MEHEHHS OYIyT BKJIFOUATHCS B HOBBIE M3JAHUS TaHHOM
nyosmkarnm. Pupma IBM MoxeT B Jto60e BpeMs 6e3 yBeTOMJIICHHSI BHOCUTh M3MEHEHUS U YCOBEPIIIEHCTBOBAHUS B
HOPOIYKTHI M IPOTPAMMBI, ONIMCAHHBIE B 3TOM MyOJIMKAIINY.

JIro6mble cchlIKU B 3TOI MyOJIMKalK Ha caifTel, He NpuHagIexammue IBM, npuBeneHs! Tobko 11 ya1o0cTBa U

HUKOUM o6pa30M HE O3HAYAIOT UX MOAACPKKU. MaTepI/Ianm Ha 9TUX caiiTaX HE BXOASAT B YUCJIO MaTepuUuaJioB IO
JaHHOMY IIPOOYKTY IBM, 1 BEChb PUCK IIO0JIb30BAHUSA 3TUMHU caiiTaMu HECETEe Bbl CAMHU.
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JIroOyro mpemocTaBiieHHyI0 BaMu nHpopMaiuio IBM MoxeT NCIoJIb30BaTh UM PACIPOCTPAHSITh JIFOOBIM
cocoboM, Kakoi COYTET Hy>KHBIM, He Oepst Ha ce0s1 HUKaKuX 00s[3aTEJIbCTB IO OTHOILICHUIO K BaM.

Ecnu obyianatestro JIMIIEH3WK Ha TaHHYIO MPOTPAMMYy MOHAI00STCS CBEJICHUS O BO3MOXKHOCTH: (1) OOMEHa JaHHBIMU
MEX/ly He3aBHCUMO pa3pabOTaHHBIMK IPOrpaMMaMH U IPYTMMH IporpaMMaMu (BKJIFoUast JaHHYo) U (ii)
COBMECTHOI'O HCIIOJIb30BAHMS TAKMX JAHHBIX, OH MOXET OOPaTUThCS 1O apecy:

IBM Director of Licensing
IBM Corporation

North Castle Drive, MD-NCI119
Armonk, NY 10504-1785

Us

Taxas I/IH(i)OpMaHI/IH MOXET OBITh JOCTYIIHA IPU COOTBETCTBYIOIIUX YCIIOBUAX U COTJIAIICHUAX, BKJIFOYAsl B
HEKOTOPLBIX CJIy4YasaX B3UMAaHUC IJIATHI.

OmnucaHHyI0 B JAHHOM JOKYMEHTE JIMLIEH3MOHHYIO IPOTpaMMYy U BCE IpUjlaraeMble K Hel JIMIIEH3UPOBAHHBIE
MaTtepuaJibl IBM nmpenocrasiiseT Ha ocHoBe nmojtoskenuit Cormamennst Mexxay IBM n 3akazunkom,
Mexnaynaponnoro Cormnarenuns o Jlunen3usx Ha [Iporpammsl IBM wim m060T0 5KBUBAJICHTHOTO COTJIAIIIEHUS
mexay IBM u 3aka3uukom.

JlaHHBIE TPON3BOUTELHOCTH U IPUMEPHI KJIMEHTOB IPEACTABJICHBI TOJILKO I MiLTIocTpanun. daktudeckas
IIPOU3BOAUTEILHOCTD 3aBUCUT OT KOHKPETHON KOHPUIYpaLuK U YCIIOBUN pabOTHI.

HNudopmanms o npoaykrax npyrux kommnanmii (He IBM) mosryueHa OT MOCTABIIUKOB 3THX MPOIYKTOB, U3 UX
OMyOJINKOBAHHBIX OOBSBIICHAN WJI W3 MHBIX OOIIETOCTYIHBIX HICTOYHNKOB. IBM He mpon3Boauia TecTupoBaHme
9TUX IPOAYKTOB U HAKAK HE MOKET IMOATBEPANTH HHHOPMAIIUIO O NX TOYHOCTH pabOTHI K COBMECTHMOCTH, a TaKXke
MpoYHe 3asIBJIEHNSI OTHOCHTEJIbHO MPOAYKTOB Apyrux kommnanuii (e IBM). Bompochkl 0 BO3MOKHOCTSIX TIPOTYKTOB
Ipyrux kommnanuit (He IBM) cienyeT HanpaBiIATh MOCTABIIUKAM ITHX MPOIYKTOB.

Bce yTBepxaeHus o Oyaymux niaHax u HamepeHusx IBM MoryT ObITh U3MEHEHBI UM OTMEHEHbI 0€3 YBeIOMJICHUH,
¥ ONUCHIBAFOT UCKJIFOUUTEIBHO NS (PUPMBI.

OTH cBeieHNs coAepKaT IPUMEPHI JaHHBIX ¥ OTYETOB, UCHOJIb3YEMBIX B IIOBCETHEBHBIX JCJIOBBIX ONCPALUSIX.
UTOoOB TPOMIUIFOCTPUPOBATE MX HACTOJIBKO ITOJIHO, HACKOJIBKO 3TO BO3MOXHO, JaHHBIC IPAMEPHI BKIIFOYAFOT NMEHA
WHAWBHUIYYMOB, HA3BaHMS KOMIIAHUI, OPEHIOB W MPOAYKTOB. Bce 3T MMeHa SBIISIOTCS BEIMBIIIUUICHHBIMHE U JTFOO0€
UX CXOJICTBO C PEaJIbHBIMH MMEHAMU U aJIpecaMy MIPEIIPUAITHIN SBIIAETCS CIIyIafHBIM.

ToBapHble 3HaKu

IBM, sorotun IBM, 1 ibm.com SIBJISIFOTCSI TOBAPHBIMHU 3HAKAMH HJIM 32PETUCTPUPOBAHHBIMY TOBAPHBIMY 3HAKAMU
koMnaHnuy International Business Machines Corp., 3aperucTpupoBaHHBIME BO MHOT'HX CTpaHax mupa. [Ipoune
HaMMEHOBAaHMS IIPOTYKTOB U YCIYT MOTYT OBITH TOBAPHBIMH 3HAKaMu, NpuHaiexammmMu IBM nim apyrum
KOMITaHUsIM. TeKyImii CMMCOK TOBapHBIX 3HAKOB IBM cMoTpuTe Ha Beb-catite "Copyright and trademark

information" (Mudopmanus 06 aBTOPCKHX IpaBax H TOBAPHBIX 3HAKAX) MO aapecy www.ibm.com/legal/|
dtrad .shtml|

Adobe, orotun Adobe, PostScript u siorotun PostScript sBiisitoTCs 1160 3aperucTpupOBaHHBIMU TOBAPHBIMU
3HaKaMu, JIn0o ToBapHbIMHU 3HaKaMu kopnopauu Adobe Systems B Coeaunennbix llltatax u/mimm Ipyrux crpaHax.

Intel, morotum Intel, Intel Inside, morotum Intel Inside, Intel Centrino, Jorotumn Intel Centrino, Celeron, Intel Xeon,
Intel SpeedStep, [tanium u Pentium sSBIISIOTCS TOBapHBIME 3HAKAMH UJIM 32 PETUCTPUPOBAHHBIMU TOBAPHBIMU
3HakamMu komnanuu Intel wim ee movyepHux xommanuit B CoenuaeHHbIX [IlTaTax M Ipyrux cTpaHax.

Linux siBiisieTcst 3aperucTpiupoBaHHbIM ToBapHBIM 3HaKoM Linus Torvalds B Coemunennsix llTaTax u gpyrux
CTpaHax.
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Microsoft, Windows, Windows NT u jorotun Windows sBJISIOTCSI TOBapHBIME 3HaAKaMK Koproparuu Microsoft B
Coenunnensbix lllTaTax u Apyrux crpaHax.

UNIX siByisieTcst 3aperucTpupoBaHHBIM ToBapHBIM 3HakoM The Open Group B Coenunennbix lltatax u apyrux
CTpaHax.

Java u Bce OCHOBaHHbBIE Ha Java TOBApHbIC 3HAKU U JIOTOTHIIBI - TOBAPHBIE 3HAKHU UJIH 3aPErUCTPUPOBAHHbIC
ToBapHbIe 3Haku Oracle n/nim ero puIMAIOB.

MpaBuna v ycnoBuA AnA JOKyMeHTaUun NnpoayKra

Paszperienns 11s1 HICIOJI30BAHUS 3TUX MYOJIMKAIMN TPETOCTABIISIIOTCS HA CIISAYIONTUX YCIIOBUSIX.
NMpumeHUMoCTb

I[aHHLIe IpaBuJia U YCJIIOBUS SABJIAFOTCS JOIIOJIHCHUEM K IIpaBUJIaM UCIIOJIB30BaAHUS IJIA cayita IBM.
NMepcoHanbHOE UCNonb30oBaHUe

BbI MOXeTe BOCIPOU3BOAUTE 3T MyOJIMKAIIUH JIJTSI IEPCOHATBHOTO HEKOMMEPUYECKOTO UCTIOJIb30BAHUS NTPU YCIIOBUH
COXpaHEHUs BCEX 3aMEUaHM 0 IpaBax COOCTBEHHOCTHU. BaM 3amperaercsi pacipoCTpaHsITh 3TH MyOJ KA,
IIOJIHOCTBIO UJIM 11O YaCTAM, )Z[CMOHCTpI/IpOBaTL UX UJIN CO30aBATh U3 HUX HpOI/I3BO]Z[HI>Ie HpOL[yKTI)I 663 SIBHOT'O HA TO
corjacus ot IBM.

Kommepqecuoe ucnoinb3osaHue

Bawm mpenocTaBisieTCs MpaBoO BOCIPOU3BOANTH TH ITyOJIMKAINY UCKIIFOYATEIIFHO B MIPEEsIaX CBOETO MPEIPHUSITHS
IIPH YCJIOBHH, YTO OyAyT BOCHPOU3BEICHBI BCEe 3aMeUaHMUs1 00 aBTOPCKUX IIpaBax. 3a MperejlaMA BaIlero
MIPEIIPUAITHS BAM 3aIPEIIaeTCsl PaCpOCTPAHATH 3THU IIyOJIMKALINH, TOJTHOCTHIO MJIM IO 9acTsIM, IEMOHCTPHPOBATH
UX WU CO3/1aBaTh U3 HUX IMPOU3BOIHBIE MPOAYKTHI Oe3 SBHOTO Ha TO coryacus oT IBM.

MNMpaBa

3a UCKJIFOYEHUEM IPaB, IBHBIM 00pa3oM MPeOCTABIISIEMbIX HACTOSIIUM Pa3pelIeHueM, HUKAKUX UHBIX
pa3pelicHuil, JTNIEH3UI 1 IpaB, HA SBHBIX, HU MOIPAa3yMEBaeMbIX, B OTHOIICHAY ITyOJIMKAINIA U JTFOOOM
cozepkaIneiics B HIX HHPOPMAIUH, JaHHBIX, IPOTPAMM WM HHOU MHTEJIJIEKTYaJIbHOW COOCTBEHHOCTH, HE
IIPEIOCTABIICTCS.

IBM ocraBiigeT 3a coO0i MpaBo 0TO3BATh Pa3perleHus], IPEeIOCTABICHHBIEC 3THM TIOKYMEHTOM, €CJIH, 0 MHEHUIO
IBM, ucnosp3oBanue myoamkanmii HaHocUT yiep6 IBM mim, kak 310 yctanoBjeHo IBM, BrilenpuBeieHHbIE
UHCTPYKIMU HE COOIIFOJAIOTCS TOJKHBIM 006pa3oM.

3amperaeTcs 3arpykaTh, 3KCIOPTAPOBATD UM PEIKCIOPTUPOBATH 3Ty HH(POPMAIIHIO, €CJTU IIPU 3TOM He OyIyT
MIOJTHOCTBIO COOITFOAATHCS BCEe IPUMEHIMBIE 3aKOHBI ¥ TOCTAHOBIICHHS, BKJIFOYAsl BCE 3aKOHBI U TOCTAHOBJICHUS
CIITA, xacaroruecs 3KCIopTa.

IBM HE JAET HUKAKUX TAPAHTUM OTHOCUTEJIbHO COAEPKAHUS STUX ITYBJIUKALIWMN.
[TYBJIMKALIMU TTPEJCTABJISIFOTCS "KAK ECTB", BE3 KAKUX-JIMBO TAPAHTHUI, SIBHBIX NI
INTOAPA3YMEBAEMBIX, BKJIFOUAS (HO HE OTPAHUUYMBASACH TAKOBBIMN) ITPEJITOJIATAEMBIE
TAPAHTUM OTCYTCTBMS HAPYIIEHUI, KOMMEPYECKOU ITPUT'OHOCTU WUJIN
COOTBETCTBU S OIPEAEJIEHHOM LIEJIN.
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