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NMpepucnosue

IBM SPSS Modeler - 310 nHCcTpyMeHTanbHaa cpepa IBM macwraba npeanpuatma ana aHannsa gaHHbIX.
SPSS Modeler nomoraeT opraH13aumam yayywnTb B3aMMOCBA3M C KNTMEHTAMU U OTAENbHbIMU NMLaMu,
obecneunBas rnybokoe noHUMaHme gaHHbIx. OpraHnsaLmm UCnosb3yT NPUobpeTeHHbIe C NOMOLLBHO
SPSS Modeler rny6okue 3HaHWa ons cOXpaHeHUs BbIrOAHbIX 3aKa34MKOB, 0OBHapYKeHNs BO3MOXKHOCTEN
LOMONHUTENbHbIX NOKYMNOK, MPUBNEYEHNS HOBbIX KJTMEHTOB, 06HapyXeHnsa olWnb0oK, COKpaLLEHMS PUCKOB
W ynyJdweHni B obecneyveHmnn rocyiapCTBeHHbIX Cnyxob.

HarnagHeii uHtepderic SPSS Modeler paeT nonb3oBaTensimM BO3MOXHOCTb NMPUMEHUTb CBOM KOHKPETHbIN
onbIT B 61u3Hece, 4To cnocobeTByeT pa3paboTke bonee MOLLHbIX NPeACKa3blBAOWMX MOAENEN U
COKpalaeT BpeMs NpuHATHUS peweHns. SPSS Modeler npepnaraetT MHoro cnocobos MogennmpoBaHus,
TaKMX KaK anropuTMbl NpefcKasaHuns, Knaccumkaumm, CerMmeHTaummn 1 acCoLmMaTMBHOro obHapyKeHus.
Korpa mopeneii IBM SPSS Modeler Solution Publisher nogaepxuvBaeT nx pacnpoctpaHeHune Ha ypoBHe
opraHusaumu ois npMHMMalLWMX peLlleHme COTPYAHUKOB UK ANS NPpUMeHeHUs Kk 6ase JaHHbIX.

0 6usHec aHanutuke IBM

MporpamMmMHoe obecneveHune IBM ans 6U3HeC aHaNnUTUKM NPefoCcTaBaeT NOSHY, MOCNEL0BATENbHYHO U
TOYHY MH(OPMaLLMIO, KOTOPas NoBblWwaeT 3PeKTUBHOCTL BeaeHMa bruaHeca. MNonHbii Habop
nporpaMMHoro obecneyeHus ans business intelligence, NPOrHOCTUYECKOM aHANIUTUKMN, YNPaBieH s
th1HaHCOBOM 3(DHEKTUBHOCTBIO U CTPATENMEN N AaHATUTUYECKUX NPUIOKEHNIN NO3BONSIET ICHO BUOETh
TEKYLLYIO CUTYaUMto, & TaKKe AenaTb NPOrHo3bl, N03BONsOWME NPELNPUHMMATD NPaKTUYecKune
LencTBUs. B coveTaHUn ¢ peleHnsaMm oisi KOHKPETHbIX OTpachel, NpoBepPeHHOM NPaKTUKON 1 ycnyramm
6usHec aHanuTnka IBM no3BonaeT opraHmMsaumnsam ntobbix pasMepoB 4OCTUIaTb HAMBbICLLEN
Npon3BOOMTENBHOCTU, YBEPEHHO aBTOMATM3MPOBATb NPOLECCHI MPUHATUS PELLEHWIA 1 [OBUTLCS yULLInX
pesynbTaToB.

Kak cocTaBHas yacTb 3Toro Habopa, nporpammHoe obecneveHune IBM SPSS Predictive Analytics
rnomMoraeT opraHmMsaLmsaM NpeacKasbiBaTb byaylime cobbiTvs U NpeanpUHNUMaThL NPaKTUYeCcKme 4encTBnS
HEenocpeacTBEHHO HA OCHOBE 3TUX NMpefcKasaHuin. Bo BceM Mrmpe KOMMepYecKne, rocyaapCTBEHHbIE U
Hay4YHble OpraHM3aLMm nonaratTcs Ha TexHosoruto IBM SPSS, koTopas faeT KOHKYPEHTHOe
NPENMYLLECTBO B NPUBJIEYEHWM, YOEPKAHMUW U MPUPOCTE 3aKa3UMKOB NPU COKPALLEHMNM BO3MOXHOCTEN
MOLUEHHMYECTBA M pucKa ywepba oT Hero. Bkntouas nporpamMmmHoe obecneverHne IBM SPSS B cBon
eXeJHeBHble onepawnn, opraHmMsaLmm MoryT MPOrHo3npoBaTh byayuime cobbiTus, HANPaBASATb U
aBTOMaTU3MPOBaTh PELIeHMS A5 COOTBETCTBUSA B3HEC-LEeNsM 1 OCTUIaTb OLLYTUMbIX KOHKYPEHTHbIX
npenmyuLecTs. YTobbl NoNy4nTh JanbHenwyo MHDOPMALLMIO UK CBA3ATbCA C NPeAcTaBUTeNEeM, 3anaguTe
Ha Beb-cTpaHuuy http://www.ibm.com/spss.

TexHunueckas nogaepxxkKa

TexHUYecKasa NoLLepKKa NPefOoCTaBNASETCS KIIMEHTaM, OnnaymBaoLLmMM 06HOBUTENbHbIE B3HOCHI.
Monb3oBaTenu MOryT 0bpallatbcs B CNyxby TEXHUUYECKON NOLLEPHKKM, ECSIN Y HUX BO3HUKAIOT Kakue-
nnbo npobnembl C UCMONb30BaHMEM MW YCTAHOBKOW NporpaMMHoro obecneyeHms IBM. 3a TexHU4eCcKom
nopnepxkon obpawarntech Ha Beb-canT http://www.ibm.com/support. Mpu obpalieHnn 3a NoaLEPIKKON
6ynbTe roToBbl HazBaTb cebsa 1 opraHMsaLmto, B KOTOPOK Bbl paboTaeTe.



http://www-142.ibm.com/software/products/us/en/category/SWQ20
http://www-01.ibm.com/software/analytics/spss/
http://www-01.ibm.com/software/products/us/en/category/SWQ30
http://www-01.ibm.com/software/products/us/en/category/SWQ30
http://www-142.ibm.com/software/products/us/en/category/SWQ10
http://www.ibm.com/spss
http://www.ibm.com/support
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FnaBa 1. O IBM SPSS Modeler

IBM SPSS Modeler - 3T0 KOMNAEKT MUHCTPYMEHTOB UCCNEA0BAHNUS JaHHbIX, MPY MOMOLLY KOTOPOr0 MOXHO
6bICTpO paspabaTbiBaTh NPOrHO3HbIE MOAENN, UCTIONb3YIOLLME Ae/0Bble 3HAHWS U ONbIT, U BHEAPSATb UX B
[enoBble onepawuuy ois yCOBEPLUEHCTBOBAHMWS NpoLLecca NpUHATKS peweHnii. PazpaboTaHHbIn Ha
OCHOBEe Moaenu npoMmebluneHHoro ctaHgapta CRISP-DM, IBM SPSS Modeler nopaepxunBaeT BeCb
npoLLecc UccnefoBaHms AaHHbIX, OT 06paboTKM MCXOAHBIX AaHHbIX A0 NONYYEHUS TYULLMX LEN0BbIX
pes3ynbTaTos.

IBM SPSS Modeler npepgnaraeT psg MeTOLOB MOLENMPOBaHMS, B3ATbIX U3 Takux obnacten, kak obyveHune
MaLUWH, UCKYCCTBEHHbIV UHTENNEKT U cTaTUCTMKA. [py noMoLmM METOAOB, AOCTYMHbIX HA NanUTpe
MopenmpoBaHue, MOXHO M3BJEYb HOBYHO MH(OPMALLMIO M3 AaHHbIX U pa3paboTaTb NPOrHO3Hble MOAENN.
Y KaxX[0ro 13 MeTo0B eCTb CBOM CUJIbHbIE CTOPOHbI M TUMbI 33434, A5 PELLEHNs KOTOPbIX OH Jlyylue
BCEro NnoaxoauT.

SPSS Modeler MoxHO NprnobpecTu Kak OTAENbHbIN NPOAYKT UM UCNOJIb30BaTh KaK KIIMEHT B COMETAHUN
¢ SPSS Modeler Server. Kpome Toro, 4oCcTyneH pag, 4ONOJHUTENbHbIX BO3MOXHOCTEN, CBOAKA KOTOPbIX
[aeTcsa B cnepylowmx pasgenax. [JononHuTensHyo nHhopmaumio cMoTpute B pasgene https://
www.ibm.com/analytics/us/en/technology/spss/.

MpopykTtbl IBM SPSS Modeler

B cemencTtBo nponyktoB IBM SPSS Modeler 1 cBi3aHHbIE C 3TUM CEMECTBOM NPOrpamMMmbl BXOOAT
cnepyroLwme npoayKThl:

- IBM SPSS Modeler

IBM SPSS Modeler Server

IBM SPSS Modeler Administration Console (BkntoueHo B IBM SPSS Deployment Manager)
IBM SPSS Modeler Batch

IBM SPSS Modeler Solution Publisher

« Apantepbl IBM SPSS Modeler Server gna IBM SPSS Collaboration and Deployment Services

IBM SPSS Modeler

SPSS Modeler - 370 NoNHOGYHKLMOHaNbHAaA BepCUS MPOAYKTA, yCTaHaBMMBaeMas 1 3anyckaemas Ha
nepcoHanbHOM KoMmnbtoTepe. SPSS Modeler MOXHO 3anyCTUTb B JIOKANIbHOM PEXMME, KaK aBTOHOMHbIM
NPOAYKT, UMK B pacnpeneneHHoM pexxnme sMecte ¢ IBM SPSS Modeler Server, utobbl NOBbICUTb
NPoOn3BOAMTENBHOCTb Ha boNblMX Habopax faHHbIX.

Mcnonbays SPSS Modeler, MOXHO 6bICTPO U MHTYUTUBHO CTPOUTb TOUHbIE MPOrHO3HbIE MOLENN, He
npuberas K NporpaMMmMpoBaHmio. Mcnonb3ays YHUKasIbHbIV BU3YasibHbI MHTEPdENC, MOXHO Nerko
BM3yasIM3MpPOoBaTb NPOLLECC aHann3a JaHHbIX. B NpoayKT BCTPOEHbI paclumMpeHHble hyHKLMM aHaNIUTUKK,
npv nogaepXKe KOTOPbIX MOXKHO 0BHAPYXMBATb B OAHHbIX CKPbITble CTPYKTYPbI M TEHAEHUUN. MOXHO
MOLeNnnpoBaTh Pe3ynbTaTbl U BbIACHATb, Kakue DaKTopbl HA HUX BAUSIOT, YTOGbI MOMIHOCTbLIO
MCMNoNb30BaTb Ae/0Bble BO3MOXHOCTU M OrpaHMUMNBATb PUCKM.

SPSS Modeler pocTyneH B aByx Bbinyckax: SPSS Modeler Professional n SPSS Modeler Premium.
LononHuTtenbHyt nHopMaunto cMoTpuTe B pasgene “ Boinyckn IBM SPSS Modeler” Ha cTp. 2.

IBM SPSS Modeler Server

SPSS Modeler nonb3ayeTcsa apxUTEKTYPOW KIIMEHT - cepBep, UTobbl pacnpenensaTb TpeboBaHus
pecypcoemMKux ornepawmii o MoLHbIM CEPBEPHbLIM NPOrpaMMaM, YTo MNOBbIWAET NPOU3BOAUTENBHOCTb
ons 6bonblinx HabopoB JaHHbIX.


https://www.ibm.com/analytics/us/en/technology/spss/
https://www.ibm.com/analytics/us/en/technology/spss/

SPSS Modeler Server - 3T0 0TAENBHO NMNLEH3UPYEMBIN NPOAYKT, KOTOPbIA HENPEPbIBHO paboTaeT B
pex1Me pacnpenesieHHOro aHanmsa Ha XocTe CepBepa COBMECTHO C O4HOM MM HECKOMbKUMM
ycTaHoBkamu IBM SPSS Modeler. Mpu aTtom SPSS Modeler Server obecrneunBaeT BbICOKYHO
Npon3BOOMTENBHOCTb A/15 60MblUMX HABOPOB AaHHbIX, MOCKOJIbKY PECYPCOEMKNE ONepaLmMm MOXHO
BbINOJIHATL Ha cepBepe 6e3 ckauMBaHUS AaHHbIX HA KOMMbloTep knneHTa. Kpome Toro, IBM SPSS
Modeler Server obecneunBaeT NOLLEPXKKY OIS BO3MOXHOCTEN onTuMmusaumm SQL n MmoaenvpoBaHus B
6ase JaHHbIX, YTO JaeT LONONHUTENbHbIM BbIMMPbIW B NMPOU3BOAMTENBHOCTM M aBTOMAaTU3aALLUN.

IBM SPSS Modeler Administration Console

Modeler Administration Console - 3To rpagmyeckmin Nonb3oBaTENbCKUA MHTEPENC ONs YyNpaBieHns
MHOIrOYUCNIEHHbIMK ONuUaAMM KOHUrypaumm SPSS Modeler Server; nx MOXHO TakXe KOH(hUryprupoBaTb
n nocpepcTeoM harnna onumii. KoHconb, Bxogswas B coctaB IBM SPSS Deployment Manager, MoxeT
MCNONb30BaTbCA A8 OTCNEXNBAHMSA N KOHDUIYPUPOBaHUMs ycTaHOBOK SPSS Modeler Server; oHa
LOoCTynHa 6e3 JoNoMHMTENbHONM ONAaThl AN AeNCTBYOWMX 3aKa3unkoB SPSS Modeler Server. 31y
NPUKIaLHYI NPOrpaMMy MOXKHO YCTaHOBMTb TOJIbKO Ha KoMnbtoTepax Windows; ogHaKo oHa MOXeT
ynpaBnsaTb CEPBEPOM Ha ntobol nogaepxnsaemon naathopme.

IBM SPSS Modeler Batch

XoTs 06bIYHO MCCefoBaHUe OAHHbIX - UHTEPAKTUBHbINA MPOLECC, MOXHO Takxe 3anycTuTtb SPSS Modeler
13 KOMaHOHOM CTPOKW, He OTKPbIBas rpadmnyecknii MHTepderic. Hanpumep, y Bac MoryT 6biTb
MPOAOIKUTENbHbBIE UM NOBTOPSIIOLWMECS 33A4a4M, KOTOPbIE XKeaTeNbHO BbINOAHUTL 6e3 yyacTus
nonb3oBatens. SPSS Modeler Batch - 370 ocobas Bepcusi NpoayKTa, NpefoCcTaBnsowas noaaepKKy Bcex
aHaNIMTMYECKMX BO3MOXHoCTel SPSS Modeler 6e3 Bbi3oBa 06bI4MHOM0 NOIb30BATENLCKOIO NHTEpPdelca.
SPSS Modeler Server Heobxoaum onga ncnonb3osaHmna SPSS Modeler Batch.

IBM SPSS Modeler Solution Publisher

SPSS Modeler Solution Publisher - 3To MHCTpyMeEHT, Npy NOMOLM KOTOPOr0 MOXHO CO34aTb NaKETHYHO
Bepcuto notoka SPSS Modeler; Takyto BeEpCUIO MOXHO 3anMyCKaTb BHELHUM MEXaHW3MOM BPEMEHMU
BbINOJIHEHUS UM BCTPOUTb BO BHELLHIOK NPUKAAOHYI0 NporpamMmy. 3TMM cnocobom MoxHO NybnnkoBaTb
1 BHeOpsaTb NosHble NoToku SPSS Modeler gna ncnonbsoBaHus B cpepax, rae SPSS Modeler He
ycTaHoBneH. SPSS Modeler Solution Publisher pacnpocTpaHsietcs B coctaBe cnyx6bl IBM SPSS
Collaboration and Deployment Services - Scoring, ona kotopon TpebyeTtca otaensHasa nuueH3uns. C aTon
nnueHsunen Bbl nonyyaete SPSS Modeler Solution Publisher Runtime, npm noMoLm KoToporo MoxeTte
3anyckartb onybnmMkKoBaHHbIE MOTOKMW.

LononHutenbHyto nHdopmaunto o SPSS Modeler Solution Publisher cmoTpuTe B gokymMeHTauum IBM
SPSS Collaboration and Deployment Services. lokymeHTauma IBM IBM SPSS Collaboration and
Deployment Services cogepxut pasgenbl "IBM SPSS Modeler Solution Publisher" n "IBM SPSS Analytics
Toolkit".

ApanTtepbl IBM SPSS Modeler Server pna IBM SPSS Collaboration and
Deployment Services

IOna IBM SPSS Collaboration and Deployment Services [ocTyneH psig agantepos, Npy NocpencTaee
KoTopbix SPSS Modeler n SPSS Modeler Server moryT B3aumogerncTBoBathb ¢ penosuntopuem IBM SPSS
Collaboration and Deployment Services. Npu aToM noTok SPSS Modeler, BHeAPEHHbIN B pEN03nTOpui,
LOCTYNeH A1 COBMECTHOIO MCMOJIb30BaHMS HECKOMIbKMMM MONb30BaTeNsAMU Uan Ansa obpateHuns 13
npuknagHon nporpammel IBM SPSS Modeler Advantage TOHKOro knneHTa. Agantep ycTaHaBIMBaeTCs B
TOW cUCTeMe, B KOTOPOWN HaXoauTCs Peno3nTopui.

Boinycku IBM SPSS Modeler

SPSS Modeler gocTyneH B cnenyowmx Bbinyckax.
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SPSS Modeler Professional

SPSS Modeler Professional cogepuT Bce MHCTPYMEHTbI, Heobxogmmble ona paboTel ¢ 60NbLWMHCTBOM
TUNOB CTPYKTYPUPOBAHHbIX JAHHbIX, TAKMX KaK TPacCMpPOBKa NOBeAEHMS U B3aUMOLENCTBUS B CUCTEMAX
CRM, peMorpacmu, noBefeHWsl NoKynaTenern 1 faHHbIX O MPoaaXxax.

SPSS Modeler Premium

SPSS Modeler Premium - 370 0TAEMbHO NNLEH3MPYEMbI NPOAYKT, paclmpsowmn SPSS Modeler
Professional gns paboTbl co cneunananpoBaHHbIMM AAHHBIMU U C HECTPYKTYPUPOBAHHbIMU TEKCTOBbLIMM
OaHHbIMK. SPSS Modeler Premium BkntouaeT B ceba IBM SPSS Modeler Text Analytics:

IBM SPSS Modeler Text Analytics ncnonb3ayeT cnoxHble MMHIBUCTUYECKME TEXHONOIMN U 06paboTKy Ha
ecTecTBeHHOM a3bike (Natural Language Processing, NLP) onsa 6bicTpoii 06paboTky pasHoobpasHbix
HECTPYKTYPUPOBAHHbIX TEKCTOBbIX JaHHbIX, U3BIEYEHUS U OpraHn3aLLMm KITH0UYEBbIX MOHATUN U
FPYNNUPOBKM 3TUX MOHATUI NO KaTeropusaMm. MaBneyeHHble NOHATUS K KaTErOpuM MOXHO coyeTaTtb C
CYLLECTBYHOLLMMN CTPYKTYPUPOBAHHBIMW AAaHHbBIMUW, TAKUMU KakK AeMorpadmyeckme, U NpUMeHsTb K
MOAENVUPOBAHMIO MPU MOMOLLM MOJTHOMO KOMMNIEeKTa MHCTPYMEHTOB UccnefoBaHusa aaHHbix IBM SPSS
Modeler ona nonyveHuns 6onee Ka4eCTBEHHbIX U CNELMaNU3UPOBAHHbIX PELUEHUN.

IBM SPSS Modeler Subscription

IBM SPSS Modeler Subscription npegocTaBnseT Te e BO3MOXHOCTU NpeacKasaTeNbHOM aHaJIMTUKK, YTO
M TPAgULMOHHBIN KNneHT IBM SPSS Modeler. B BbinycKke ¢ NognMcKoOn Bbl MOXETe PEryasipHoO CKavymMBaTb
obHOBNEHMS NPOAYKTA.

N oKyMeHTauusa

K LOKYMeHTauumn MoxHo obpatnTbcs U3 MeHto Cnpaska B SPSS Modeler. Mpu 3ToM oTKpbliBaeTcA
3NEeKTPOHHaA gokyMeHTaumsa IBM, Bcerga AOCTyNHas 3a npenenamm Npoaykra.

MonHas OOKyMeHTaumMs ois Kaxaoro npoaykTa (B TOM unciie MHCTPYKLMM MO YCTaHOBKE) LOCTYMHa
Takxe B hopmaTe PDF B HECKOMBbKMX CXKATbIX Marnkax Kak 4acTb ckaunBaemoro obpasa npoaykTa.
Hoeenwune gokymeHTbl B hopMaTe PDF MoXHO ckavaTb ¢ Beb-canTa https://www.ibm.com/support/
pages/spss-modeler-183-documentation.

OokymeHTauua SPSS Modeler Professional

B koMnnekT gokymeHTauun SPSS Modeler Professional (Bkntouaa ykasaHus Nno ycTaHOBKE) BXOAAT:

- IBM SPSS Modeler PykoBopcTBO nonb3oBarens. Obuiee BBegeHne B ucnonb3oBaHue SPSS Modeler,
B TOM UYMC/e 0 CO3aHUM NOTOKOB AaHHbIX, 06paboTke NPonyLLLEHHbIX 3HAYEHWIA, NOCTPOEHUIO
BblpaxkeHunin CLEM paboTe ¢ npoekTamMun 1 0T4eTaMU 1 COCTAB/IEHMIO NAaKeTOB NOTOKOB A BHEAPEHUS
B IBM SPSS Collaboration and Deployment Services nnu IBM SPSS Modeler Advantage.

« UcxopHble y3nbl, y3nbl 06pa6oTku 1 y3nbl Bbieopga IBM SPSS Modeler. OnvcaHns Bcex y3nos,
Cnyxawmnx ansa ureHuns, o6paboTkm 1 BbiBoAA AaHHbIX B pasfnyHbIx hopMaTtax. 1o cywecTBy 310 BCe
y3/1bl, KPOME y3/10B MOLENMPOBAHNS.

« Y3nbl MopgenupoBaHusa IBM SPSS Modeler. OnvcaHusa BCex y3/10B, CyXKalinx A58 cCo3faHnsa Moaenen
nccnenoBaHusa gaHHbix. IBM SPSS Modeler npepnaraet psag MeToLo0B MOAENMPOBAHNKS, B3ATbIX U3
Takux obnacren, kak 0byveHne MaLlmH, UCKYCCTBEHHbIV UHTENNEKT U CTaTUCTUKA.

« PykoBoacTBO NO NpUKNapHbIM nporpammam IBM SPSS Modeler. lMpumepbl B 3TOM pyKOBOACTBE
CNyXaT KpaTKUM cneunann3npoBaHHbIM BBELEHNEM K TEM UIN UHBIM METOAAM U TEXHONOTMNAM
MOLENMPOBaHNA. ITO PYKOBOACTBO LOCTYMHO TaKXe B 3N1IeKTPOHHOM BuAe B MeHto CnpaBka.
LononHuTenbHyto MHopMaLmio cMoTpuTe B pasgene “MNpumMepbl NpuMKNagHbix nporpaMm” Ha cTp. 4.

« CueHapuu Python u aBToMmaTusauusa IBM SPSS Modeler. iHhopmauma 06 aBTomMaTnsaumm CUCTEMBI
nyTem cosfaHus cueHapues Python, Bkitouas cLeHapum CBOMCTB, KOTOPblE MOMYT MCMOMb30BaTLCA AN
paboTbl ¢ y3naMm 1 NOTOKaMMU.
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« PykoBoactBo no BHegpeHuto IBM SPSS Modeler . MHdopmauma o BoinonHeHun IBM SPSS Modeler
MOTOKOB Kak waroB 06paboTku 3apaHunii nog ynpasneHnem IBM SPSS Deployment Manager.

- PykoBoacTBo paspa6otumnka IBM SPSS Modeler CLEF. CLEF npefnoctaBnseT BO3MOXHOCTHU
WHTErpaLmmn ¢ MporpaMmMamm Apyrux Npom3BoagmuTenen, Taknx Kak nognporpamMmmel 06paboTkmn JaHHbIX
UNW anropuTMbl MOLENMPOBaHUS, Kak c yanamu B IBM SPSS Modeler.

« PykoBoAcCTBO N0 UCCNief0BaHUIO AaHHbIX B 6a3e gaHHbix IBM SPSS Modeler. MHdopMauus o ToMm,
KaK 1Crosib30BaTh MOLHOCTM Balleln 6a3bl JaHHbIX A1 NOBbILWEHWS NPON3BOANTENIbHOCTU U
pacliMpeHmns ananasoHa BO3MOXHOCTEN aHaIn3a C NpuBeYeHnem aropuTMoB OT CTOPOHHUX
npousBoauTENeN.

+ PyKoBOACTBO agMUHUCTPATOPA U PYKOBOACTBO Mo nponssogutenbHocTu IBM SPSS Modeler
Server . lHhopmauus o0 TOM, Kak CKOH(UTypMpoBaTb M agMMHUCTpuUpoBaTb IBM SPSS Modeler Server.

- IBM SPSS Deployment Manager PykoBopcTBo nonb3oBarens. VIHhopmauus o6 ncnonb3oBaHmm
MoJIb30BaTENbCKOr0 MHTEpdenca agMMHNCTPATUBHOM KOHCOMM BKIIOYEHA B MPUKIAagHYO Nporpammy
Deployment Manager onsi MOHUTOPUHIa U KOHUIypupoBaHus cepaepa IBM SPSS Modeler Server.

« PykoBoacTtBo no IBM SPSS Modeler CRISP-DM. lNowarosoe pyKoBOACTBO K MCMOJ/Ib30BaHMIO
meTtoponorun CRISP-DM ans nccnenosaHua gaHHbix SPSS Modeler.

« IBM SPSS Modeler Batch PykoBogcTBo nonb3oBarend. [1osIHoe pyKOBOACTBO MO MCMNOSIb30BaHUIO
IBM SPSS Modeler B nakeTHOM pexuMme, BKIOUasa NOAPOOHOCTY BbINOSIHEHUS B MAKETHOM PEXMME U
apryMeHTbl KOMaHAHOM CTPOKW. 3TO PYKOBOACTBO AOCTYMNHO TONbKO B hopmaTe PDF.

OokymeHTauusa SPSS Modeler Premium
B koMnnekT pokymeHTaumm SPSS Modeler Premium (Bkntouasi ykasaHus Mo yCTaHOBKE) BXOAAT:

- SPSS Modeler Text Analytics PykoBoacTBo nonb3oBartens. MHhopmauus 06 ncnonbsoBaHum
AHaNNTUKM TEKCTOB COBMECTHO ¢ SPSS Modeler, B TOM uncrie no ysnam nccrefoBaHuns TEKCTOB,
WNHTEPAKTUBHOM MHCTPYMEHTANbHOM cpeae, WabnoHam 1 Apyrum pecypcam.

Mpumepbl NPUKNAAHDbIX NPOrpamMm

MHCTpYMEHTbI UCccllefoBaHmMs AaHHbIX B SPSS Modeler nomMoratoT paspeLmTb WUPOKKIA CNEKTP OEN0BbIX
N OpraHM3aLMOoHHbIX NPo6eM, a NprMMepbl NPUKNAAHbIX MPOrpaMM NPenocTaBAAoT KpaTKue, Lenesble
BBEEeHNS B KOHKPETHblEe MeTodbl M Cnocobbl MoaenvMpoBaHus. icnonbayeMble 34eck Habopbl AaHHbIX
HaMHOIr0 MeHbLLIe OrPOMHbIX CK/Ta[l0B AAHHbIX, KOTOPLIMU YNPaBAOT HEKOTOPbIE UCCIieaoBaTesm
[aHHbIX, HO NMPUMEHAEeMble MOHATUA Y MeTOAbl AOMKHbI MacWTabUpPOBaTLCA A0 peanbHbIX NPUKIAAHbIX
nporpamm.

YT06bl 06paTUTHCA K NpUMeEpaM, BbibepuTe MpuMepbl NPUKAAAHbIX NPorpaMmM B MeHto Cnpaska B SPSS
Modeler.

®dannbl AaHHbIX U MOTOKM NPMMEPOB yCTaHaBNMBalOTCA B Nanke Demos B KaTanore yCTaHOBKM NPOOYKTa.
LJononHuTtenbHyto nHopMaunio cMoTpuTe B pasgene “lManka demos” Ha cTp. 4.

Mpumepbl MopenupoBaHusa 6a3s gaHHbIX. CMOTpUTE 3TN NpuUMepkl B pykoBoacTee IBM SPSS Modeler:
PykoB0OCTBO No ucciedoBaHuUto OAHHbIX B 6a3e OAHHbIX.

Mpumepbl cueHapueB. CMOTpUTE 3TU NpUMepPbI B pykoBoacTee IBM SPSS Modeler Scripting and
Automation Guide.

Manka demos

dannbl 4aHHbIX U MPUMEpPbI MOTOKOB, UCNOJIb3YEMbIE C MPUMEpPaMU NMPUKIALHbIX MPOrpamMm,
ycTaHaBnMBatoTca B nanke Demos B kaTanore yctaHoBkKW npoaykTa (Hanpumep: C: \Program Files
\IBM\SPSS\Modeler\<Bepcus>\Demos). K 3Tolh nanke MOXHO Takxe 06paTUTbCs U3 rpynmbl
nporpamm IBM SPSS Modeler B MeHto Myck Windows nnu WwenkHyTb no Demos B CNMCKe HeAABHO
MCMOJIb30BABLUMNXCS KATANOroB B AMAnoroBom okHe Paitn > OTKPbITb NOTOK.

4 IBM SPSS Modeler 18.3: PykoB0oACTBO MO MCCNeAoBaHMo AaHHbIX B 6ase AaHHbIX



OTcne>xuBaHue JIMLLeH3UU

Mpw paboTte c SPSS Modeler ncnonb3oBaHWe NNLEH3UI OTCNIEXMBAETCS 1 3aNUCbIBAETCS B XXypHan yepes
perynsipHble MHTepPBasibl BPEMEHW. B XypHan 3an1cbiBatoTCS NokasaTenu NMLEH3NPOBaHNS
AUTHORIZED USER v CONCURRENT_USER; Tn 3anncbiBAEMOr0 B XYpPHan nokasaTtens 3aBUCUT OT Tuna
NnueH3nKn, Kotopas y Bac ecTb gnsa SPSS Modeler.

leHepupyeMble hannbl XKypHanoB MoryT obpabaTtbiBaTbcs MHCTPYMeHTOM IBM License Metric Tool, 3
KOTOPOro Bbl MOXETE CreHepupoBaTh 0THETbl 06 MCMONb30BAHWM NTULLEH3WIA.

dannbl XXypHaNoB NULLEH3NPOBaHMA CO30AOTCA B TOM XKe KaTanore, Kyaa 3anucbiBatoTcs 1 hannbi
XypHanoB knuneHta SPSS Modeler (no ymonuaHuto %$ALLUSERSPROFILEY%/9IBM/SPSS/Modeler/
<Bepcus>/log).
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'naBa 2. UccnepoBaHue B 6a3e paHHbIX

0630p MopenupoBaHua 6a3 paHHbIX

IBM SPSS Modeler Server nopaepuvBaeT MHTErpaLmio C UCCNef0BaHNEM AaHHbIX M UHCTPYMEHTaMM
MoaennMpoBaHma, 4OCTYMNHBIMU Y NOCTaBLIMKOB 6a3 AaHHbIX, B TOM umncrne ¢ IBM Netezza, Oracle Data
Miner n Microsoft Analysis Services. lMocTpoeHue Mofaenemn, ux CKOPUHN 1 coxpaHeHne B 6a3e gaHHbIX -
BCE 3T onepaLum BO3MOXHbl B NpuKknagHon nporpamme IBM SPSS Modeler. 3To no3BonseT couetaTb
aHaNMTMYECKNE BO3MOXHOCTM 1 NIErKOCTb MCMonb3oBaHusa IBM SPSS Modeler ¢ MOWHOCTBIO 1
NpPon3BOOMTENBHOCTbIO 6a3bl AaHHbIX, peannsys O4HOBPEMEHHO NMPeuMyLLEeCTBa COBCTBEHHbIX
anroputMoB 6as gaHHbIX, NPEfOCTaBASEMbIX 3TUMM NOCTABLLMKAMMU. [TOCTPOEHNE MOLENEN BbINOHAETCA
B 6ase JaHHbIX, KOTOPblE MOXHO 3aTeM NPOCMOTPETHL M OLEHUTL B MHTepdelice IBM SPSS Modeler
06bl4HbIM criocoboM, a B cilyyae He0BXOAMMOCTU - BHeAPUTb nNpu nomowmn IBM SPSS Modeler Solution
Publisher. MopgaepKrBaeMble anropuTMbl HAXOASTCA Ha NanuTpe MogenvpoBaHue 6as gaHHbIx B IBM
SPSS Modeler.

Mpu ncnonbzosaHun IBM SPSS Modeler gnsi obpalieHnsi K COBCTBEHHbIM anropMtMam 6a3 gaHHbIX
peannayeTcs HECKOMbKO NPenMyLLecTB:

« 3ayvacTyto anroputmel In-Database NosHOCTbIO MHTErPUPYIOTCSA C cepBepPOM 6as faHHbIX U MOTyT
obecneyunTb yny4LlEeHHY NPOM3BOANTENBHOCTD.

« Mogenu, BCTPOEHHble U XpaHalmecs B 6ase gaHHbIx (“In-Database”), MOXHO npolle BHEAPUTL B
ntobyto obpalatoLLytocs K Hel NPUKIaLHY NPorpaMMy M COBMECTHO MCMOJIb30BaTb C 3TOWM
NPUKNaLHOM NPOrpaMMon.

FeHepupoBaHue SQL MopennposaHue In-Database otnuyaeTtcsa oT reHepupoBaHma SQL, nHave
HasbiBaeMoro obpaTHbIM nepeHocom SQL (“SQL Pushback”). 31a dhyHKLMOHaNbHAas BO3MOXHOCTb
no3BoJISeT reHepmpoBaTh onepatopbl SQL ana cobcTBeHHbIX onepaumii IBM SPSS Modeler, koTopble
MoryT 6bITb "'nepeHeceHbl 06paTHO" B 6a3y faHHbIX (TO €CTb BbINOMIHEHb! B HEN) C LLeNbHo Yy4LleHns
npov3BOOUTENbHOCTU. HanpuMmep, y3nbl cnusHma, arperaumm, n Bbibopa - Bce reHepupytoT kopg, SQL, ons
KOTOPOro BO3MOXeH 0bpaTHbIN nepeHoc B 6asy gaHHbIX 3TUM cnocoboM. MNMprmeHas reHepmpoBaHmne SQL
B COYeTaHWM C MoaenmpoBaHmeM 6as faHHbIX, MOXHO NOJy4nTb NOTOKK, obpabaTbiBaeMble B Hase
[aHHbIX OT Ha4ana 40 KOHLA, YTO MPMBELET K 3HAUNTENIbHOMY POCTY MPOU3BOAUTENIbHOCTH NOTOKOB,
3anyckaemblix B IBM SPSS Modeler.

MpumM.: MogenupoaHue 6a3 gaHHbIX M onTuMmusaumnsa SQL TpebytoT, uTobbl Ha KoMnbioTepe IBM SPSS
Modeler 6b1na BKkIlOUEHA BO3MOXHOCTL coefmHeHmns ¢ IBM SPSS Modeler Server. Mpu BktoUeHHOM
BO3MOXHOCTU COEANHEHMS MOXHO obpallaTbes K anroputmam 6as gaHHbIX, BbINOMHATL 06paTHbI
nepeHoc SQL HenocpeacTBeHHo ¢ IBM SPSS Modeler n obpawatbes k IBM SPSS Modeler Server.
MNpoBepbTe TEKYLLEE COCTOSHME TNLLEH3UM, ONS Yero B MeHto IBM SPSS Modeler BbibepuTe:

Cnpaeka > O nporpamme > [lononHuTesNbHble NogpPo6HOCTH

Ecnv BO3MOXHOCTb coegMHeHNd BKJ1KOYEHa, Ha BK1agKe CocTosHMeE NnMUeH3nn Bbl yBunanTe onuunto
PaspelueHue pns cepeepa.

NHdopMauuio o nogaep:KmMBaeMblxX airOpUuTMax CMOTPUTE B CIeAYOLWNX pasaenax ans KOHKPETHbIX
NOCTaBLLNKOB.

Yrto TpebyeTtca

[ns BbINONHEHMa MogenvpoBaHus 6as gaHHbIX TpebyeTcs cnefytollee yCTaHOBIEHHOE NPOrpaMMHoe
obecneyeHue:

« CoenuHeHune ODBC c cooTBeTcTBYytOWEN 6a30 AaHHBIX M YCTaHOBJIEHHbIe 06513aTenbHble
aHanuTu4yeckmne komnoHeHTbl (Microsoft Analysis Services unu Oracle Data Miner).



« B IBM SPSS Modeler Hago BKIOYNTb MOAenMpoBaHue 6a3 gaHHbIX B AMASIOFOBOM OKHe
BcnomoraTtenbHble NpuknagHbie nporpammbl (MHCTpyMeHTbl > BcnoMoraTenbHble NPpUKNagHble
nporpammbl).

« Hapo skntountb onumn FeHepuposaTb SQL 1 OnTuMusauua SQL B onanorosBom okHe
Monb3oBaTtenbckue onunmn B IBM SPSS Modeler, a Takke Ha IBM SPSS Modeler Server (ecnv oH
ncnonbdyetcs). O6paTntTe BHUMaHUE Ha To, UTO onTuMKU3aumnsa SQL He cTporo obssaTenbHa ans
MoZennpoBaHus 6a3 flaHHbIX, HO PEKOMEHAYETCS MO NPUUYMHAM NPOU3BOONTENBHOCTMU.

MpumM.: MogenupoaHue 6a3 gaHHbIX M onTuMmusaumns SQL TpebytoT, uTobbl Ha KoMnbloTepe IBM SPSS
Modeler 6b1na BKkIlOUEHA BO3SMOXHOCTL coefmHeHmns ¢ IBM SPSS Modeler Server. Mpu BKAtOYeHHOM
BO3MOXXHOCTW COEJMHEH NS MOXHO obpalwatbcs K anroputmMam 6a3 faHHbIX, BbINOMHATL 06paTHbIN
nepeHoc SQL HenocpeacTeeHHo ¢ IBM SPSS Modeler n obpawatbes k IBM SPSS Modeler Server.
MpoBepbTe TEKYyLLEE COCTOSAHME NTNLLEH3UM, ANa Yero B MeHto IBM SPSS Modeler BbibepuTe:

Cnpaeka > O nporpaMme > [lonosHUTesbHble NoapPo6HOCTH

Ecnu BO3MOXHOCTb coegMHeHNd BKJ1KOYEeHa, Ha BK1agKe CocTosHuMe NMUeH3nn Bbl yBunanTe onuuto
PaspelueHue gns cepeepa.

Bonee noapobHyo NHOpMaLMIO CMOTPUTE B CeAyOLMX pasaenax Ans KOHKPEeTHbIX NOCTaBLLMKOB.

MocTpoeHue moaenu

MpoLecc NOCTPOEHMS 1 OLLEHKU MOAEeNeN C MCNOSIb30BaHNEM anropuTMOoB H6asbl JaHHbIX aHANIOrMYeH
APpYruM Tvnam muccnenoBaHus gaHHbix B IBM SPSS Modeler. O6wmii npouecc paboTbl € yanamu u
"cnenkaMun" MogenMpoBaHUs NOX0X Ha Ntobon apyron noTok npu pabote B IBM SPSS Modeler.
EOMHCTBEHHAsA pasHMLa COCTOUT B TOM, YTO hakTuveckas obpaboTka AaHHbIX M MOCTPOEHME MOfEeNH
nepenaHbl B 6asy faHHbIX.

MNMoTok MofennpoBaHust 6asbl AaHHbIX MPUHLUNNANIBHO HEe OTNIMYaeTCs OT APYrMx NoTokos B IBM SPSS
Modeler, HO 3TOT NOTOK BbINOSIHSET BCe onepaumm B 6ase gaHHbIX. K Taknm onepaumnsim oTHOCKTCS,
Hanpumep, NOCTPOEHNE MOAENN C UCMONIb30BaHMEM y3na Aepesa peweHnin Microsoft. Mpu 3anycke aToro
notoka IBM SPSS Modeler nepepaeT B 6a3y AaHHbIX MHCTPYKLMW Ha MOCTPOEHME 1 COXPaHeHune
MTOroBon Mopenu, a nogpobHble faHHble ckaunsatoTca B IBM SPSS Modeler. ®akT BbinosHeHns B 6ase
OaHHbIX 0603HayYaeTcs 3aTeHEHHbIMU (PMONETOBBLIMK Y3/1aMK B MOTOKE.

MoarotoBKa AaHHbIX

HesaBncmnmo o1 1010, MCNONIb3YKTCA NN cobCTBEHHbIE anropnTMbl 6asbl OaHHbIX, pe3ynbTaThbl
noaroToBKW OaHHbIX HaOo Npu I'IepBOIZ BO3MOXHOCTU nNepenaBaTb B 6a3y OaHHbIX 019 NOBblWEeHNA
npon3BoANTENIbHOCTHU.

« Ecnu ucxopHble paHHble XxpaHaTcs B 6ase faHHbIX, HEOBXOAMMO COXPaHATb UX TaM, ybeanBLInCh, UTO
BCe HY)XHble onepaLumn obpaTHoro NoToka MoxHo npeobpasoBaTth B SQL. 3To npenoTBpaTuT
CKaumBaHuWe gaHHbix Ha IBM SPSS Modeler 1 nposiBneHne achhekTa y3Kkoro ropna, KotTopbii Mor bbl
CBECTW Ha HET BCE BbIr0Abl, ¥ NO3BOSINT BbINOJIHATL BECb MOTOK B 6a3e AaHHbIX.

« Ecnn ncxopHble JaHHble He XpaHaTcs B 6a3e gaHHbIX, MoaenpoBaHme 6asbl AaHHbIX BCE PABHO MOXHO
ncnonb3oBaTb. B 3ToM cnyyae nogrotoBka gaHHbIX nposoanTcs B IBM SPSS Modeler, un
noAroToB/ieHHbIN Habop AaHHbIX aBTOMATUYECKN 3aKaunBaeTcs B 6a3y AaHHbIX A1 NOCTPOEHUS
Moaenu.

CKOpMHr Mogenu

Mopenu, creHepupoBaHHble B IBM SPSS Modeler ¢ ncnonbsoBaHneM nccnenoBaHns gaHHbIx B 6ase
JaHHbIX, OTIMYAlOTCS OT 06bIUHBbIX Mogenen IBM SPSS Modeler. XoTa aTn Mopgenun nosBnsaOTCS B
MeHedyKepe Mofenel Kak creHeprMpoBaHHble “cnenkun” moaenen, Ha CaMoM fefie OHM NPeacTaBnaoT
cobon ynaneHHble Mofenun, XpaHaumecs Ha yaaneHHoM cepBepe 6a3 gaHHbIX UK UccnenoBaHms
LaHHbiX. B IBM SPSS Modeler BbIBOASATCA MPOCTO CCbIIKM HA 3TW yaaneHHble Mogenu. pyruMum cnoBamm,
nokasbiBaemas Mogesnb IBM SPSS Modeler - 310 "nycTtaa" Moaenb, cogepallasa Takyo nHhopmaumto,
Kak nms xocTa cepBepa 6a3 gaHHbIX, MMS 6a3bl AaHHbIX U UMS MOAeNn. ITO OTIMUME BaXKHO NOHMMATb
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npuv NpocMoTpeE N oUeEHKE Mopenen, Co34aHHbIX C UICMOMb30BaHNEM COBCTBEHHbIX aJiropnuTmMoB 6asbl
OaHHbIX.

MNMocne co3paHnsa Moaenn Bbl MoXeTe 006aBUTb ee B NOTOK ANS OLUEHKM, Kak 1 nobyto opyryto
creHepupoBaHHyto B IBM SPSS Modeler mogenb. Bes oueHka nponseoamtcs B 6a3e gaHHbIX, faxe ecnu
HeT onepaumii obpaTHoro notoka. (Onepaumm obpaTHOro NOTOoKa MOryT UCMOJIb30BaTbCs A5 6asbl
OAaHHbIX, €C/IN MOXKHO MOBbLICUTb NPONU3BOAUTENIbHOCTb, HO OHU He TPebyroTCA ANA NPOBEAEHUS OLEHKN).
B 60nbLlIMHCTBE C/lydyaeB Bbl MOXKETE MOCMOTPETb CrEHEPUPOBAHHYO MOAENb, UCMOMb3Ys CTaHOAPTHbIN
6paysep nocraBLinKa 6asbl AaHHbIX.

M npu npocMoTpe, 1 Npu CKOpUHre TpebyeTca AeNCTBYOLWEee COeAMHEHNE C CEPBEPOM, Fe 3anyLLeHbI
Oracle Data Miner nnun Microsoft Analysis Services.

MpocMoTp pe3ynbTaToB M 3apaHue NapamMeTpoB

[na npocMoTpa pe3ysibTaToB M 3afaHMA NapaMeTpoB OLEHKU ABaX bl LWESTKHUTE N0 MOAENU Ha XOJICTe
noToka. MOXHO TaKe LWeNKHYTb MPaBol KHOMKOM MbllLK Mo Mogenu v BelibpaTs onuuto MpocMoTp nnu
U3meHUTb. KOHKpeTHbIEe NnapameTpbl 3aBUCAT OT TUNa Mogenu.

AKCnopT 1 coxpaHeHue Mmogpenen 6a3s AaHHbIX

Mopenu n ceofkm 6as faHHbIX MOXHO 3KCNOPTUPOBaTh 13 Bpaysepa Moaenen TakmMm xe obpasom, Kak u
Apyrve mopenu, cosgaHHble B IBM SPSS Modeler, ncnonbsys onunn B MeHto daiin.

1. B meHto ®ann 6paysepa mogenen Bbibepute nobyto 13 cnepyowmx onumi:

« JKCNOPT TEKCTA - 3KCNOPTUPYET CBOAKY MOLENN B TEKCTOBbIN (haiin
« 3kcnopt HTML - akcnopTupyet ceoaky Mmogenn B dhann HTML

« 3kcnopt PMML (nopnepxxkvuBaeTcs TonbKo ans mogenen IBM Db2 IM) - akcnopTupyeT Moaenu Ha
A3blKe pa3MeTKM NpeacKkasaTenbHbix Mogenen (predictive model markup language, PMML), n atn
MofeNnn MOXKHO UCNOoNb30BaTh C APYrMM nogaepxunsarwmm PMML nporpaMMHbIM obecrneyeHmeM.

MpuM.: CreHeprpoBaHHbIe MOLENN MOXHO TAKXXe COXPaHUTb, Bbibpas B MeHto dain onuuio CoXxpaHUTb
y3en.

CornacoBaHHOCTb Moaenu

[ns kaxkoom creHepupoBaHHOW Moaenu 6asbl AaHHbix IBM SPSS Modeler xpaHUT onucaHme CTpYKTYpbl
MOZenn, a TaKKe CCblSIKY HA MOLENb C TEM e UMEeHeM, KoTopas xpaHuTcs B 6ase faHHbIX. Ha Bknagke
CepBep creHepMpoBaHHON MOLENM BbIBOAUTCS YHMKANbHbIV KO, CO3AaHHbIN 4715 3TON MOAENN,
KOTOPbIV COOTBETCTBYET AeNCTBYOLWEN Moaenn B 6ase AaHHbIX.

IBM SPSS Modeler ncnonbsyet aToT Npon3BOSIbHO CrEHEPUPOBAHHbIN KJTHOY AN MPOBEPKU, YTO MOLENb
No-NpeXHeMy cornacoBaHa. 3TOT K/K0Y COXPaHAETCa B ONMCaHNN MOZENU Npu ee nocTpoeHuu. MNepeg
3anyCcKOM NoTOKa BHEAPEHUS PEKOMEHAYETCA MPOBEPUTL, HUTO 3TW KJIKOUM COBMNAAatoT.

1. YTt0bbI NPpOBEPUTL COMNAacOBaHHOCTb MOAENM, XpaHuMoi B 6a3e aaHHbIX, CpaBHMBas ee ofncaHue co
CNy4YalriHbIM KJH04OM, XpaHumbiM B IBM SPSS Modeler, HaxxmuTte kHonky MpoBepuTtb. Ecnn mopenb
6asbl aHHbIX He yOaeTcs HaNTW UK KoY He COBNagaeT, BbiBoAUTCs coobuieHme ob ownbke.

MpocMoOTp U IKCNOPT creHepupoBaHHoro SQL

CreHepupoBaHHbIN kog, SQL MOXXHO MPOCMOTPETb Nepes, BbIMOTHEHMEM, YTO MOXKET ObITb NONE3HbIM 415
OTNaAKM.

aBa 2. UccnepoBaHue B 6ase gaHHbIX 9
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naBa 3. TpeboBaHusA pns uHTerpauum ¢ Microsoft
Analysis Services

IBM SPSS Modeler n Microsoft Analysis Services

IBM SPSS Modeler nopaepxxmnaet nHterpauuto ¢ Microsoft SQL Server Analysis Services. 3Ta
(hyHKUMOHaNbHAs BO3MOXHOCTb peasin3oBaHa Kak y3/bl MogenupoBaHusa B IBM SPSS Modeler n
LOCTYMHa U3 NanuTpbl MOAENNPoBaHMsa 6asbl AaHHbIX. ECnv 3Ta nannTpa He nokasaHa, ee MOXHO
aKTUBMPOBATb, BKIOUMB MHTerpaumio MS Analysis Services Ha Bknagke Microsoft B yanoroBom okHe
BcnomorartenbHble npyknagHbie NporpamMmmbl. JONOAHUTENBHYO MH(OPMALMIO CMOTPUTE B

pasgene “BkntoyeHne nHterpaumm c Analysis Services” Ha cTp. 13.

IBM SPSS Modeler nopaep>mnBaeT nHTerpauuto cnegyroumx anroputmon Analysis Services:

» [lepeBbs peLieHni

« Knactepusauug

- MpaBwna cBa3biBaHMS

- HavBHas Mopenb baneca

- JlnHenHas perpeccus

* HenpoceTb

- JlorucTmyeckas perpeccus

« BpemMeHHble paabl

 KJlacTepusauus nocnenoBaTebHOCTEN

Ha cnepytowen gnarpamme nokasaH NOTOK AaHHbIX OT KNIMeHTa Ha cepBep, Koraa uccreaoBaHnem
OaHHbIX B 6a3e gaHHbix ynpaensaeT IBM SPSS Modeler Server. NocTpoeHne Mogenu BbiMOSHAETCS C
nomoubto Analysis Services. [MonyvyeHHasa moaenb coxpaHseTcs Analysis Services. Ccbinika Ha 3Ty Mogesb
obpabaTtbiBaeTcs B noTokax IBM SPSS Modeler. 3ateM aTa Mogenb ckaunsaeTtcs u3 Analysis Services gns
oueHKkM unn Ha Microsoft SQL Server, unn B IBM SPSS Modeler.
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PucyHok 1. lMoTtok daHHbix Mexdy IBM SPSS Modeler, Microsoft SQL Server u Microsoft Analysis Services
npu nocTpoeHuu modesu

lMpumeyaHue: IBM SPSS Modeler Server He obsi3aTeneH, XoTa 1 MOXeT ncnonb3oBatbcs. KnneHt IBM
SPSS Modeler moxeT cam 0bpabaTbiBaTb BbIYMCIEHNSA NCCIELOBAHUSA faHHbIX B 6a3e fdaHHbIX.

Tpeb6oBaHusa pnsa nHterpauum ¢ Microsoft Analysis Services

Huxe nprBepeHbl 0b6s3aTenbHble NpeaBapuTenbHble TpeboBaHUS o NpoBefeHNS MOLENNPOBaHUSA B
6a3e paHHbIX Npy nomolm anroputmos Analysis Services ¢ IBM SPSS Modeler. Ytobbl ybeantcs B nx
cobntopeHnm, MoxeT NoTpeboBaTbCsH NPOKOHCYNbTUPOBATLCSA C aAMUHUCTPATOPOM 6a3 faHHbIX.

« Mporpamma IBM SPSS Modeler, paboTatowas ¢ yctaHoBkoi IBM SPSS Modeler Server (B
pacnpeneneHHoM pexume) B Windows. Mnatcdopmbl UNIX B aTon MHTerpaumm ¢ Analysis Services He
NOALEPXMNBAKOTCS.

Ba)xHoe 3aMeuaHue: Nonb3osatenn IBM SPSS Modeler 0onxHbl CKOHDUTYpMpoBaTb COeaNHEHNE
ODBC npu nomowm gparneepa SQL Native Client, poctynHoro B Microsoft no ykaszaHHoMy Huxe URL B
paspnene [onosHuTenbHble TpeboBaHus K cepsepy IBM SPSS Modeler Server. [ipalisep,
npedoctasnsaemsiti ¢ IBM SPSS Data Access Pack (u, kKak npaBusio, pekoMeHOyeMbili 07151 UCNO0/Ib30BAHUS
¢ IBM SPSS Modeler B Opyrux 3adayax), UCNO/b30BAThL B ITUX Uesisx He pekomeHdyeTcs. [lpaiBep HYXHO
CKOH(pUrypupoBaTb A Mcnonb3oBaHma SQL Server ¢ BKIHOYEHHOW onune BkaouuTtb
MHTErpuMpoBaHHYyo NpoBepKy nogsnHHocTn Windows (PaspelumnTb BCTPOEHHYO NPOBEPKY
noannHHoctn Windows), nockonbky IBM SPSS Modeler He nopgaepxuBaeT ayTeHTUdukauno SQL
Server. 119 nony4yeHns ONONHUTENbHbIX CBEAEHWI O CO34aHMM U HACTPOMKeE paspeLleHnin ons
NCTOYHMKOB JaHHbix ODBC obpaTuTech K CBOeMYy agMUHUCTPaTOpy 6a3bl AaHHbIX.

« [JonxeH bbiTb ycTaHOBNEH SQL Server, xoTs He 06513aTeNbHO Ha TOM e XocTe, uTo U IBM SPSS Modeler.
Y nonb3oBatenen IBM SPSS Modeler gonxHbl 6bITb 4OCTATOUHbIE Pa3peLleHnst Ha YTeHMe 1 3annch
AaHHbIX N Ha oTBpacbiBaHMe 1 co3aaHme Tabnuuy, 1 NponM3BoAHbIX Tabnuu,.

Mpum.: PekomeHpyeTcsa SQL Server Bepcun Enterprise Edition. Enterprise Edition obecneunsaet
LOMONHUTENbHYI0 M’MOKOCTb, MPefoCTaBas LOMNONHUTENbHbIE MapaMeTpbl 419 HACTPOMKUN Pe3ynbTaToB
anroputmoB. B Bepcuu Standard Edition npegoctaBnsatoTca Te Xe napameTpbl, HO pefakTMpoBaTh
HEeKOTOpble AONOSIHUTENbHbIE NapaMeTpbl N0S1b30BaTENSAM He pa3peLleHo.
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« Mporpamma Microsoft SQL Server Analysis Services gomkHa 6bITb yCTaHOBIEHA HA TOM Xe XOCTe, UTO U
SQL Server.

JononHutenbHble Tpe6oBaHusa kK IBM SPSS Modeler Server

Ona ncnonbzoBaHus anroputMoB Analysis Services ¢ IBM SPSS Modeler Server Ha KoMnbloTepe XocTa
IBM SPSS Modeler Server pomxHbl 6biTb YCTaHOB/EHbI CNenyoLLne KOMMOHEHTDI.

MpumMm.: Ecnu SQL Server yctaHOBNEH Ha TOM e xocTe, uTo 1 IBM SPSS Modeler Server, 3T KOMNOHEHTbI
6yoyT yXKe OOCTYMHbI.

« Mposaipep OLE DB Microsoft SQL Server Analysis Services 10.0 (o6s3aTenbHo BbibepuTe NpaBusbHbIN
BapuaHT 4S9 MUCMOoSb3yeMO onepaunoHHON CUCTEMDI)

« Microsoft SQL Server Native Client (06a3aTenbHo BbibepuTe NpaBUbHbIA BapUAHT 4SS UCMOSb3yeMOW
onepaumnoHHON CUCTEMBI)

« Ecnun Bbl cnonb3yete Microsoft SQL Server 2008 nnu 2012, moryT notpeboBaTbea Takxe Microsoft
Core XML Services (MSXML) 6.0.

Y706kl CKa4aTb 3T KOMMOHEHTLI, NEPeERaNTE Ha canT www.microsoft.com/downloads, B CTpoKe noucka
BeeauTe .NET Framework nnu SQL Server Feature Pack (0519 Bcex ocTanbHbIX KOMMOHEHTOB) U
BblbepuTe NnocnegHnn NnakeT onsa Bawlen sepcum SQL Server.

CHavana MoxeT notpeboBaTbCs YCTAHOBUTL ApYyrMe NakeTbl, KOTOPble TaKXe A0/KHbl OblTb 4OCTYMHbI HA
canTe ckaumsaHuga Microsoft.

LOononHutenbHble TpeboBaHusa kK IBM SPSS Modeler

Ona ncnonb3oBaHusa anroputmoB Analysis Services ¢ IBM SPSS Modeler Ha knneHTe O0MKHbl 6bITb
YCTaHOBJIEHbI BCE NPVBEAEHHbIE Bbille, a TaKXe C/iefyoume KOMNOHEHTbI:

 Microsoft SQL Server Datamining Viewer Controls (06si3aTenbHo BbibepuTe NpaBusbHbIA BapuaHT gns
MCMNONb3yeMol onepaLyoHHON CUCTEMBI); K 3TOMY KOMMOHEHTY Takxxe TpebyeTca:

» Microsoft ADOMD.NET

YT10b6bl CKAUaTh 3TV KOMMOHEHThLI, MepenanTe Ha canT www.microsoft.com/downloads, B CTpoKe noucka
BBeanTe SQL Server Feature Pack 1 BbibepnTe noceneHmin nakeT ang sawen sepcum SQL Server.

MpumMm.: MogennpoBaHue 6a3 gaHHbIX U onTuMmsaumsa SQL TpebytoT, utTobbl Ha KoMnbtoTepe IBM SPSS
Modeler 6bina BKtoUEHA BO3MOXHOCTb coegmHenuns ¢ IBM SPSS Modeler Server. Mpn BkNtoueHHOM
BO3MOXHOCTW COEANHEHNSI MOXHO 0bpalLaTbcsa K anroputmMam 6as faHHbIX, BbINOIHATL 06paTHbIN
nepeHoc SQL HenocpepcTBeHHo ¢ IBM SPSS Modeler n obpawatbcs k IBM SPSS Modeler Server.
MpoBepbTe TEKYLLEE COCTOSIHME NNLLEH3UM, O1s Yero B MeHto IBM SPSS Modeler BbibepuTe:

CnpaBka > O nporpamme > [LonosfiHUTeNbHbIe NOQPO6HOCTH

Ecnv BO3MOXHOCTb COeAUHEHNS BKIIIOUEHA, Ha BKNagke CoCcTosHME NNLEH3UM Bbl YBUAUTE OMUUIO
PaspelueHue gnqa cepeepa.

BknroueHue nHterpauumm c Analysis Services

LOna BknoveHns nHterpaumm IBM SPSS Modeler ¢ Analysis Services notpebyeTtcs ckoHurypupoBaTtb
SQL Server 1 Analysis Services, co3gaTb nCTo4HUK ODBC, BKNHOUNTb MHTErpaLumMio B 4MaNoroBOM OKHe
BcnoMorartenbHble NpuknagHble nporpamMbl IBM SPSS Modeler 1 BKNIOUNTb NOAOEPKKY FrEHEPUPOBAHNUS
nontummusaunm SQL.

lMpumeyaHue: omxHbl 6biTb gocTynHbl Microsoft SQL Server n Microsoft Analysis Services.
LononHuTtenbHyt nHopmaunto cMoTpuTe B pasgene “TpeboBaHus ang nHrerpaumm c Microsoft Analysis
Services” Ha cTp. 12.

KoHdurypmposaHue SQL Server
CkoHdmnrypupynTe Ha SQL Server BO3MOXXHOCTb CKOpPMHra B 6a3e JaHHbIX.

1. Co3panTe Ha koMnbtoTepe xocTa SQL Server cneaylowmi KNy peecTpa:
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HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\MSSQLServer\Providers\MSOLAP

2. lobaBbTe B 3TOT K/toY crieaytollee 3HadveHne DWORD:

AllowInProcess 1

3. MNocne BHeceHUs aToro n3amMeHeHns nepesanyctute SQL Server.
KoHdmrypupoBaHue Analysis Services

[na Bo3aMOXHOCTUK coegmHeHunsa IBM SPSS Modeler ¢ Analysis Services cHauana B 41anoroBom okHe
CBoWcTBa cepBepa aHanmM3a Hy»HO CKOH(MIypupoBaTb BPYUHYIO ABa NnapamMeTpa:

1. BonguTe B cUCTEMY CepBepa aHanusa yepe3 MS SQL Server Management Studio.

2. OTKpoiiTe omanorosoe okHo CBOMCTBA, LWENKHYB NpaBoi KHOMKOW Mo MMeHW cepeepa 1 Bbibpas
CeoucTBa.

3. BkntounTe nepekntoyaTens Mokasatb ponosiHuTenbHble (BCe) CBOMCTBA.
4. N3MeHUTe cnepytollme CBOMCTBA:

» NamenuTe gna DataMining\AllowAdHocOpenRowsetQueries 3HauyeHue Ha True (3Ha4YeHme no
yMonuaHuio - False).

» NamenunTe gnsa DataMining\AllowProvidersInOpenRowset 3HaueHne Ha [all] (3HauyeHus no
YMOJTYaHUIO HET).

CospaHune DSN ODBC gnga SQL Server

LOns uTeHma nam 3anucu gaHHbix U3 6asbl AaHHbIX NOb30BaTENb AOJIKEH YCTAHOBUTD MCTOYHUK AaHHbIX
ODBC, HacTpouTb COOTBETCTBYHLLYH0 6a3y OaHHbIX M YCTAHOBUTb pPa3peLleHmnst Ha YTeHWe U 3anuchb.
LOpariBep ODBC Microsoft SQL Native Client - 06g93aTenbHbI, OH aBTOMaTU4YeCKM ycTaHaBnmBaeTcs ¢ SQL
Server. [lpatisep, npedoctasnsiembili ¢ IBM SPSS Data Access Pack (u kak npasusio, pekoMeHoyembil 0715
ucnonb3oBaHusi ¢ IBM SPSS Modeler B dpyrux yensix), 0as atoll 3a0a4u ucnosib308ATb HE peKoMeHAyeTcs.
Ecnu IBM SPSS Modeler n SQL Server HaxoasaTcs Ha pasHblx xocTax, apansep ODBC Microsoft SQL Native
Client MoxHO cka4vaTb. [JONONHUTENBHYIO H(OPMaLUIO CMOTpUTe B pasaene “TpeboBaHus ons
nHTerpaunm c Microsoft Analysis Services” Ha cTp. 12.

[ns nonyyeHust LONOHUTENbHbIX CBEAEHWU 0 CO3LaHUN U HACTPOVKE paspelLeHunii A8 UCTOYHMKOB
HdaHHbIx ODBC obpaTtuTech K cBoeMy agMUHUCTpaTopy 6asbl AaHHbIX.

1. Mpwv nomowm gpaneepa ODBC Microsoft SQL Native Client cosgante DSN ODBC, yka3biBatoLiee Ha
6a3y gaHHbIX SQL Server, ncnonb3yeMyto B NpoLLeCcCe UCCeAoBaHNSA AaHHbIX. [15 ocTanbHbIX
napamMeTpoB ApanBepa Hago UCNOSIb30BaTb 3HAUYEHUS MO YMOYaHMIO.

2. Ons atoro DSN ybennutecsh, 4To BKIOUEHA ONuMs PaspelinTb BCTPOEHHY0 NPOBEPKY NOAJIMHHOCTY
Windows.

« Ecnu IBM SPSS Modeler 1 IBM SPSS Modeler Server 3anyckatoTcsi Ha pasHbIX XOCTax, Co34anTe Ha
KaXXAoM 13 3TUX XOCTOB 04HO 1 To ke DSN ODBC. YbeguTecn, 4To 0AHO 1 TO ke ums DSN ncnonbsyeTcs

Ha KaXKgoM XocTe.
BkntoueHune nHterpauunn ¢ Analysis Services B IBM SPSS Modeler

Y106bI BKNOUMTL aN1a IBM SPSS Modeler ncnonosoaHue Analysis Services, cHavana Hy»Ho 3aaTb
cneu,mcpmxau,mm cepBepa B AnanoroBoM okKHe BcnomoraTenbHbie NpuUKnaaHble NporpamMmMsbl.

1. Boibepute B MeHto IBM SPSS Modeler:
UHcTpyMeHTbl > Onuuu > BcnomoraTesnbHble NPUKaAHbIe NPOorpaMmbl
2. WenkHuTe no BkNagke Microsoft.

« BknrouunTtb HTerpauuio ¢ Microsoft Analysis Services. BkntouaeT nogaep:xKy nanmTpbi
MopenvpoBaHue 6a3 AaHHbIX (ECNM OHA elle He BbIBOAUTCA) B HUXHeN YacTu okHa IBM SPSS Modeler
n pobaenaeT y3nbl ans anroputmos Analysis Services.

« XocT cepBepa aHanusa. 3afaliTe MMSA KOMMblOTepPa, Ha KOTOPOM 3anyckaeTcs Analysis Services.
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- Bbasa paHHbIX cepBepa aHanu3a. Boibepute HyxHyt0 6a3y AaHHbIX, HAXKaB KHOMKY C MHOroTouneM (...),
OTKpPbIBAOLLYO BCIOMOraTelbHOE OMaNoroBoe OKHO, B KOTOPOM MOXHO BblbpaTh AOCTYyNHble 6a3bl
OaHHbIX. B 3ToM cnucke BbiBoAATCS 6asbl AaHHbIX, OCTYMNHblE A5 3afaHHOMO CepBepa aHanmsa.
Mockonbky Microsoft Analysis Services coxpaHseT Mogenun nccnenoBaHns AaHHbIX B MUMEHOBaHHbIX
6asax faHHbIX, cnefyeT BblbpaTh noaxoaaiuyto 6a3y AaHHbIX, B KOTOPOW XpaHaTcs 6asbl AaHHbIX
Microsoft, noctpoeHHble IBM SPSS Modeler.

- CoepuHeHume c SQL Server. 3apante nHgopmaumo DSN, ncnonbsyemyto 6ason gaHHbIx SQL Server ons
XPaHeHWsa OaHHbIX, KOTOpble NepefarTcs Ha cepBep aHanmsa. Beibepute nctouHmkK faHHbix ODBC,
KOTOpbIN byneT NpefoCcTaBNsATb AaHHbIE /1S MOCTPOEHMSA Mogenen nccnenoBaHuns oaHHbix Analysis
Services. Mpu noctpoeHnn Mmopenen Analysis Services no AaHHbIM, NPEAOCTABNSEMbIM B MIOCKUX
tharinax nnun nctouHmkax gaHHoix ODBC, 3Tn paHHble 6yayT aBTOMATMUYECKM BbIFPYXATbCS B CO34aHHYIO
B 6a3e gaHHbIx SQL Server BpeMeHHyt0 Tabnuuy, Ha KOTOPYH yKa3bliBaeT MCTOUYHMK faHHbix ODBC.

- MpepynpeXxpatb 0 Nepe3annucu Mogenm uccnefoBaHusa AaHHbIX. BkitounTte aTy onuuto, 4tobbl IBM
SPSS Modeler He nepe3anucbeiBan 6e3 npenynpexaeHnsa Mogenu, XxpaH1Mble B 6a3e AaHHbIX.

MpumeyaHue: ONuUMK, CKOH(UIYPUPOBaHHbIE B AMANIOrOBOM OKHe BcnomoratesibHble NpuKnagHbie
nporpaMmbl, MoryT 6bITb NepeonpeneneHbl Ha pasfMyHbIX y3nax Analysis Services.

BkntoueHne nopgoepyxKy reHepupoBaHms U onTumMmnsaumm SQL
1. BoibepuTe B MeHto IBM SPSS Modeler:
MHcTpyMeHTbI > CBOMCTBA NOTOKa > Onuuu

2. Ha naHenu HaBurauum LWenKHUTe no onumv ONTUMMU3auua.

3. NoaTBepauTe BKAtoUeHMe onummleHepupoBaTb SQL. 3ToT NnapameTp TpebyeTca ons paboTbl
(hyHKUMIA MoaenmpoBaHus 6a3 AaHHbIX.

4. BblbepnTe ONTMMU3NPOBATb NocTpoeHue SQL 1 ONTUMM3UPOBATb APYroe BbiNoJIHeHUe (He
TpebyeTcsa CTPOro, HO HACTOATENIbHO PeKOMeHAyeTCs /19 ONTUMaNbHOW NPOM3BOAMTENIbHOCTH).

MocTpoeHue mopenei npu nomowm Analysis Services

Onsa noctpoeHus mopenew ¢ nomolbto Analysis Services TpebyeTcs, UTobbl 0byyarowmn Habop AaHHbIX
pacnonarancs B Tabnuue nnu B npeactaBneHnm B 6ase gaHHbIx SQL Server. Ecnv aTu AaHHble
pacnosioxeHbl He Ha SQL Server nnm nx HyxHo obpabotaTtb B IBM SPSS Modeler kak 4yacTb NOLFOTOBKM
OaHHbIX, KOTOPYIO HeMb3s BbINONHUTL Ha SQL Server, nepen NocTpoeHMeM Moaenu aTn JaHHble
aBTOMaTUYECKM 3aKauyMBaKOTCA BO BpeMeHHYyto Tabnuuy Ha SQL Server.

Pa6oTta c Mopenamu Analysis Services

Mpu nocTtpoeHnn mogenn Analysis Services ¢ ncnonbsosaHneM IBM SPSS Modeler cospaetca Mogenb B
IBM SPSS Modeler n cozpaeTca unu sameHaeTca Moaenb B 6base gaHHbix SQL Server. Mogenb IBM SPSS
Modeler ccbinaetcs Ha cogepxumoe Mogenu basbl AaHHbIX, XpaHsLencsa Ha cepeepe 6as faHHbIX. IBM
SPSS Modeler MoXeT BbINOMHATL NPOBEPKY COMNacoOBaHHOCTM, COXPaHUB OA4MHAKOBYHO
CreHepMpoBaHHY CTPOKY Ktoua mogenu u B mogenun IBM SPSS Modeler, n B mogenn SQL.
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MOLeNMpoBaHnsa aTpnubyToB 060MX TUMOB, KATEFOPUAbHbIX U HEMPEPbIBHbIX. s
KaTeropuasnbHbIX aTpMByTOB 3TOT y3en AeflaeT NPOrHO3bl HA OCHOBE B3aMMOCBSA3ei
Mexay BXoAHbIMK cTonbuamu B Habope AaHHbIX. Hanpumep, B cueHapum
npencKasaHus, Kakne NoCeTUTeNM C BbICOKOW BEPOSATHOCTbIO NpYobpeTyT
Besiocuneq, ecnv sefiocuneabl npuobpeTatoT AeBATb U3 OecTU MOJIOAbIX
noceTuTenel 1 TONbKO ABa U3 OeCATU NOXWUIbIX, Y3e/ 3aK/toyaeT, YTo Bo3pacT
noceTuUTeNs - 3HaUMMbIN NPeauKTOP NOKYNKK Benlocuneaa. Ha ocHoBe Takoro poaa
TEHAEHUMM LepeBo pPeLleHnii AenaeT NporHo3bl B CTOPOHY ONpeaeeHHOro MCXoaa.
[na HenpepbIBHbIX aTPUOYTOB a/IrOPUTM UCMOMb3YET JIMHEHYIO pErpeccuto, YTobbl
onpenennTb pacluensieHe gepesa peweHunin. Eciv B KauecTse NPOrHO3MpyeMbIX
3a[1aHO HECKOMbKO CTONBL0B, MW €CNY BO BXOAHbIX OaHHbIX COAEpPHKMUTCA
B/IOXXeHHasi Tabnnua, 3aflaHHasi Kak NPOrHo3vpyeMmas, y3es CTPOUT OTLAe/bHble
[epeBbs peLleHni AN KaXK4oro NporHo3mpyeMoro ctonbua.

:i Y3en MmogenvpoBaHusa fiepeBo peweHni MS cryuT oJis NPOrHo3Horo

Y3en mogenuposaHua Knactepusauusa MS ncnonb3yeT ntepaumoHHble MeToabl

'i;:j% ANa rpynnmMpoBaHuns HabntogeHnin 3 Habopa faHHbIX B KNacTepbl, COLepXallne
CXO[Hble XapaKTepUCTUKN. Takasd rpynnmpoBKa nosiesHa npum npocMoTpe JaHHbIX,
obHapyXeHnn aHOMasnui B AaHHbIX M CO34aHMM NPOrHo30B. Mopenu
KnacTepusaunm HaxoaaT B Habope faHHbIX IOrMUYECKM HEOXUOAHHbIE
B3aMMOCB$31, KOTOPble TPYAHO 3aMeTUTb Npu CAy4YarHOM NpocMoTpe. Hanpumep,
JIOTMYHO NPELNONOXUTb, YTO cpeam paboTalomx Te, KTO e3aMT Ha paboTy Ha
Benocunege, obbIYHO XMBYT Hepaneko oT Mecta paboTel. Of4HAKO anropuTm MoXeT
0BHapyXuUTb Apyrue, He CTONb OYEBUAHbIE XapPaKTEPUCTUKN TEX, KTO fobupaeTcs
[0 MecTa paboTbl Ha Benocunene. B otnnumm gpyrmx y3nos nccnenoBaHus GaHHbIX
09 y3na knactepusaummn He 3aaeTcs nosie HasHadeHus. Y3en Kknactepusaumm
obyuaeT Moaenb, UCXOAA HEMOCPEACTBEHHO M3 TOr0, KaKMe B3anMOCBS3U U
KnacTepbl OH 0B6HapYXnn B faHHbIX.

Y3en mogennposaHua MpaBuna cBA3biBaHUA MS noneseH ons MexaHM3MOB

% pekoMeHpauuun. Ysen peKOMer,au,Mﬂ npegnaraeT nokynatenaMm npoayKTbl HA
OCHOBaHMK Tex NO3nULUN, KOTOpPbI€ OHW YXKe rlpmo6pem/1, nnn Tex, 0 KOTOPbIX OHU
Bblpasuiv 3anHTEpPeCoBaHHOCTb. Moaenu cBA3bIBaHMA CTPOATCS 4N1A Ha60pOB
OaHHbIX, BKIOYaoLWwmx B cebs VI,EI,eHTI/ICbVIKaTODbI W 0ns oToenbHbIX HabnogeHun,
015 COLEPXKALLUXCA B HUX 31IeMeHTOB. ['pynna afeMeHToB B HabniogeHnn
Ha3blBaeTCA HaGOPOM aneMeHTOB. Moge b CBS3bIBAHUSA COCTOUT U3 psafa Ha60pOB
3JIEMEHTOB 1 NpaBWl, ONUCbIBAOLWKMX, KaK 3TV 3/IEMEHTbI rpynnmpyroTCAa BMECTe B
HabniooeHnsx. MpaBuna, 06Hapy)Kl/IBaeMble aJiIrTOPUTMOM, MOXXHO UCMOJIb30BaTb
nona npegcKkasaHna BepPOoATHbIX 6y,n,y|.|.|,v|x NMOKYMNOK HEKOTOPOro noceTunuTend Ha
OCHOBE€ YyXe MNMoJIOXXEeHHbIX B KOP3MHY NMPOAYKTOB.

Y3en MmogenvpoBaHus HaueHbil Baitlec MS BblUMCNSET YCIOBHYIO BEPOSTHOCTb OJ14
rosieli HasHaYeHUs 1 Nosiel NPeaMKTOPOB M NpeanosiaraeT, YTo CcTonbLbl
He3aBMCUMbI. Mofenb HasblBaeTCA HAMBHOM, NMOCKO/bKY B HEl BCe NPeaJioXKeHHbIe
nepeMeHHble MPOrHo3a CUNTAITCS HE3aBMCUMbIMM APYT OT Apyra. Oas aToro
MeTofa TpebyeTcst MeHblUe BbIYMCIEHUI, YeM A1s OCTaslbHbIX afiropuTMoB Analysis
Services, 1 NO3TOMY OH Mofe3eH As 6bICTPOro 06HAPYKEHUSI B3aMOCBA3€e Ha
npenBapuTesNbHbIX CTaOUSaX MOAENTMPOBAHMSA. ITOT y3€/1 MOXHO UCMOSIb30BaTb 4SSl
HayasIbHOro M3YUYEeHUsI AaHHbIX, & MOTOM MPUMEHUTb Pe3yNbTaTbl NPY CO34aHNUM
LOMNONTHUTENbHBIX Mofenew, UCNosb3ya Apyrue yabl, KoTopblie 6yayT BbIMMCIATHCS
Josblie, HO 3aTo AaayT bosiee ToUHble pesynbTaThl.
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Y3en MmogenupoBaHua JInHeliHasa perpeccus MS - sTo BapuaHT y3na [lepeso

e pelleHnin, B KOTOPOM 3HaveHne napameTpa MINIMUM_LEAF_CASES 6onblie unu
paBHo obwemy umcny HabnogeHnn B Habope faHHbIX, UICNOIb3YEMOM 3TUM Y3/10M
ans obyyeHunsa mogenu nccnegosaHus. MNpun TakOM 3HAYEHMM NapaMeTpa 3ToT y3en
HWKorga He byneT paclienneH, 1 cnegoBaTeNlbHO, BbIMOSHAET TOIbKO JIMHENHYIO
perpeccuto.

OTHOLWIEeHWNN, YTO BblYMCNAET BEPOATHOCTM BCEX BO3MOXHbIX COCTOSIHWUI BXOOHOIo
aTpmnbyTa Npm KaxkaoM faHHOM COCTOSIHUKU MPOrHo3upyemoro atpmbyTa. B
,u,aane|7|LueM 3TN BEPOATHOCTU MOXHO MCNOJIb30BaTb OJ1d NpeacKa3aHna ncxoaa
npeackasaHHoro atpmbyTta Ha OCHOBaHWMM BXOLHbIX aTpnbyToB.

% Y3en mogenupoBaHua HeipoceTb MS aHanoruyeH ysny epeBo peweHuii MS B Tom

Y3en mogenupoBaHusa Jloructuueckas perpeccus MS - 310 BapuaHT y3na
HenpoceTb MS, B koTOpoM ana napametpa HIDDEN_NODE_RATIO 3agaHo
3HauyeHwue 0. MNpun TaKOM 3HAYEHMM NapaMeTpa MOLENb HEMPOCETN HE COAEPHKUT
CKPbITOrO Clos 1, CNIef0BaTeNbHO, 3KBUBANEHTHA IOTMCTUYECKON perpeccum.

a»

Y3en MogenvpoBaHus BpeMeHHble pagbl MS cooepXuT anropuTMbl perpeccum,
ONTMMU3UPOBaHHbIE OJ19 NPeAcKasaHns ByoyLnx 3HaUEHNM HeMpPepbIBHbIX
BEJIMUMH, TAKMX KaK NPOAaXKM NpoaykTa. Moaenb BpeMeHHbIX psaoB He TpebyeT,
Kak gpyrve anroputmsl Microsoft (Hanpumep, LepeBbs peLleHnit), 3agaBatb
[OMNOSTHUTESbHbIE CTONOLbI HOBOW MH(OPMaLUM KaK BXOOHbIE, UTOObI
CMPOrHO3MpPOBaTh TeHAEHUMI0. MofeNb BpeMeHHbIX psfoB cnocobHa
NPOrHO3MpoBaThb TEHAEHLMM Ha OCHOBAHMM TOJTbKO MCXOAHOMO Habopa AaHHbIX,
MCMOMb30BaAHHOMO NPY CO34aHnN Mogenn. Kpome Toro, BbIUMCNAS MPOrHO3bI,
MOXHO 0,06aBNSATb B MOLENb HOBbIE JaHHbIE, Y OHM aBTOMaTUUYECKU BK/IHOUAOTCS B
aHanM3 TeHgeHunn. JonoNHUTeNbHYI0 MHopMaLMio CMOTpUTE B pasaene “Yaen
BPEeMeHHbIX psaoB MS” Ha cTp. 19.

e

B AaHHbIX ynopanoveHHble nocenoBaTe/ibHOCTM U CoOYeTaeT pe3yibTaTbl 3TOro
aHaJin3a C MeTo4aMu Knactepmsauynu, YTOObI CreHepupoBaTb KJlaCTepbl Ha OCHOBE
nocnenoBaTenbHOCTEN U ApYyrux aTpnbyToB. [LonoAHUTENbHY MH(OPMALUIO
cMOTpUTe B paspene “Ysen knactepmsaumm nocnegosaresibHocTen MS” Ha cTp.
21.

_E:, Y3en MmogenvpoBaHua Knactepusauusa nocnepoBartesnbHocTeit MS o6HapyumBaeT

Bce 3T1 y3nbl 4OCTYMHbI Ha NanMTpe MoaenMpoBaHnsa 6asbl AaHHbIX Y HUXHEro Kpas okHa IBM SPSS
Modeler.
06ume napamMeTpbl Ang Bcex y3yioB aJiroputMmoB

Cnepytowme napameTpsbl - 06wwme gns Bcex anropntmoB Analysis Services.

Onuum cepsepa

Ha Bknagke CepBep MOXHO CKOHUIYpMpoBaTb XOCT cepBepa aHan13a, 6asy AaHHbIX U UCTOUHUK
OaHHbIx SQL Server. 3agaHHble 34eCb ONLUKX NepeonpenensaioT onumm, 3afaHHble Ha BKknaake Microsoft B
LManoroBoM okHe BcnomoraTenbHble NpUKIafHble NporpamMmsbl. JononHUTENbHYH MHMOPMaLLMIO
CMOTpuTe B pasgene “BknatodeHne nHterpaumm c Analysis Services” Ha cTp. 13.

MpumeyaHue: '3MeHeHUs Ha 3TOM BKNaaKe OOCTYMHbI TaKKe Npu ckopuHre Mmogenen Analysis Services.
JononHuTenbHyo MHopMaLuo cMoTpuTe B pasaene “Bknagka Cepeep crnenkos mogenent Analysis
Services” Ha cTp. 22.
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Oonuuu mopenu

YT10bbI NOCTPOUTb CaMYtO 06Ll.l,y|-0 monenb, nepen npoynmm 0EencTBnaImMu HYXHO 3a4aTb ONuMn Ha BK1agKe
Mopenb. Ha Bknagke JononHUTENIbHO JOCTYNEH MeTOo, CKOPUHIra U Apyrue paclmnpeHHble onuum.

LocTynHbl cnepyrouwe OCHOBHbIE ONLUKM MOL4ENMPOBaHUS:
Uma mopgenu. 3agaeT nMs, Ha3Ha4YaeMoe MoLenu, KOTOpad co3naeTca npu BbINOTHEHUN y31a.

« ABTO. ABTOMaTUYECKM reHepupyeT MMA MOLESNIN Ha OCHOBaHUN UMeH nonen HasHavyeHus unu ID/nmeHn
TNna MoAgenun B crniydaax, Korga He 3agaHo Ha3Ha4vyeHne (HaanMep, B MOoOgenax KJ'IaCTepVI3aLI,VIVI).

- NMonb3oBaTenbckoe. [1o3BoNgeT co3aaTb NOSb30BaTEIbCKOE MMSA A1 CO30aBaeMon MOAESN.

Ucnonb3oBaTb paspenieHHble AaHHble. PasfenseT gaHHble Ha OTAENbHbIE MOAMHOXECTBA U BbIBOPKM
015t obyyeHuns, MCNbITaHWUS 1 NPOBEPKM HA OCHOBAHMW TEKYLLEro 3Ha4YeH1s Nons pasgeneHuns.
Mcnonb3oBaHWs 0oHOM BbIBOPKM AaHHbIX 419 CO30aHUS MOLENN 1 OpYron AN ee UCMblITaHUs No3BonseT
BbISICHWTb, HACKO/IbKO XOpoLo Moaenb obobuiaeTcs Ha bonee KpynHble Habopbl faHHbIX, aHANOrUYHbIX
TeKYLWMM gaHHbIM. ECniv B NOTOKe nosie pasgena He 3a4aHo, 3Ta ONuus UrHopupyeTcs.

C petanusaumeir. 3Ta onums, ecyiv OHa BbIBOAUTCS, NO3BONSAET 3aNpoCcuTb Moaesb, YTobbl y3HaTb
NnoApobHOCTM O BKIHOUEHHbIX B MOAENb HAbntoaeHUsX.

Mone yHMKanbHOCTU. BbibepurTe B BbiNagaroLLeM CNMCKe Nose, YHUKaNbHO NOAEHTUMULMPYIOLLEE KaXa0e
HabntogeHue. O6bI4HO 31O None ID, Takoe kak ID_nokynaTens.

JononHuTenbHble ONUUU AepeBa pelweHnn MS

CocTaB onumi, LOCTYMHbIX HA BKagKe [JononHuTenbHble, MOXET b6bITb Pa3fMUHbIM B 3aBUCUMOCTU OT
CTPYKTYpbl BbIBpaHHOro noToka. MicuepnbiBarouime nogpobHOCTN O JONOAHUTENbHbIX ONUMAX 4SS
BblbpaHHOro y3na mogenuposaHusa Analysis Services cMOTpUTe B CNpaBKe 41 NoJIb30BaTEIbCKOrro
nHTEepgerca Ha ypoBHS Monen.

JlonosHuTeNnbHble onuuu Knacrepusauyum MS

CocTaB onumi, OCTYMHbIX HA BKagKe [JononHuTenbHble, MOXET b6bITb Pa3fiMUHbIM B 3aBUCUMOCTU OT
CTPYKTYpbI BbIBpaHHOro noToka. McuepnbiBarouime nogpobHOCTN O JONONHUTENbHbIX ONUMAX 4SS
BblbpaHHOro y3na MmogennpoBaHus Analysis Services cMoTpuTe B CnpaBKe AJ15 N0JIb30BaTENIbCKOr0
NHTepenca Ha ypoBHS nonen.

JononHutenbHble oNuuM HauBHOro Kputepusa baiteca MS

CocTtaB onumi, OCTYMHbIX HA BKagKe [JononHuTenbHble, MOXET b6bITb Pa3fiMUyHbIM B 3aBMCUMOCTU OT
CTPYKTYpbI BbIBpaHHOro noToka. McuepnbiBaroLime nogpobHOCTN 0 JONONHUTENbHbIX ONUMAX 4SS
BblbpaHHOro y3na MmogennpoBaHusa Analysis Services cMoTpuTe B CipaBKe AJ15 NoJib30BaTENIbCKOro
NHTepenca Ha ypoBHS nonen.

JononHuTenbHble oNuun INHENHOU perpeccum MS

CocTtaB onumi, OCTYMHbIX HA BK1agKe [JononHuTenbHble, MOXET b6bITb Pa3fiMUyHbIM B 3aBMCUMOCTU OT
CTPYKTYpbI BbIBpaHHOro noToka. McuepnbiBaroLime nogpobHOCTN O JONONHUTENbHbIX ONUMAX 4SS
BblbpaHHOro y3na MmogenupoBaHusa Analysis Services cMoTpuTe B CpaBKe AJ15 NoJIb30BaTENIbCKOro
NHTepenca Ha YpoBHS nonen.

JononHutenbHble onuuu HeipoceTn MS

CocTaB onumi, OCTYMHbIX HA BKagKe [JononHuTenbHble, MOXET b6bITb Pa3fMUHbIM B 3aBUCUMOCTU OT
CTPYKTYpbI BbIBpaHHOro noToka. McuepnbiBaroLime nogpobHOCTN 0 JONONHUTENbHbIX ONUMAX 4SS
Bbl6bpaHHOro y3na mogenuposaHusa Analysis Services cMOTpUTe B CNpaBKe 415 N0JIb30BaTEIbCKOrro
nHTEepgerca Ha ypoBHS Monen.
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JononHuTenbHble ONLUU IOrUCTUUECKOM perpeccun MS

CocTaB onumi, LOCTYMHbIX HA BKNaaKe [LonofHUTeNbHbIe, MOXET BbITb PasfMyHbIM B 3aBUCUMOCTM OT
CTPYKTYpbl BbIBpaHHOro noToka. McyepnbiBatowme nogpobHOCTN 0 LONONHUTENbHbIX ONLMAX 418
BbIbpaHHOro ysna MmogenupoBaHus Analysis Services cMOTpuTe B CNpaBKe 4719 N0S1b30BaTENbCKOMo
MHTepgerca Ha ypoBHS MOnen.

Y3en npaBun ceasbiBaHua MS

Y3en MogenupoBaHua NpasBun cBA3biBaHMA MS noneseH o9 MexaHM3MoB pekoMeHaauuii. Ysen
peKkoMeHaauui npeanaraeT NoKynaTenam NpoAyKTbl HA OCHOBaHUM TeX NO3ULLNIA, KOTOPbIE OHU YXKe
npuobpenu, Unm Tex, 0 KOTOPbIX OHW Bbipasuv 3aMHTEPECOBaHHOCTb. Moaenn cBA3biBaHUA CTPOATCA
09 HabopoB JaHHbIX, BKIIOUAOLWINX B ceba naeHTUdUKaTopbl U ANA oTAeNbHbIX HabntogeHnn, u ans
coaepKallMXca B HAX 3N1eMeHTOoB. [pynna 3/1eMeHToB B HabntogeHnn Ha3biBaeTca HA6OPOM 3/1IEMEHTOB.

Mopenb cBA3bIBaHUA COCTOUT U3 pAga Ha60pOB 3JIEMEHTOB 1 NpaBWl, ONUCbIBAOWNX, KaK 3T 3JIEMEHTDI
rpynnmnpyroTca BMecTe B HabnooeHnsax. 3Tu npaswuna, onpegendembie airopuTMomM, MOXHO
MCNonb30BaTb OJ1d NpencKasdaHna BO3MOXHbIX B 6WJ,yLLI,EM NMOKYNOK nokynartesd Ha OCHOBaHUN
3JIEMEHTOB, YXe NPUCYyTCTBYHOLWNX B €TI0 I'IOKyI'IaTeJ'IbCKOVI KOp3uHe.

Ona TabnuuHoro hopMaTa AaHHbIX aNropyuTM CO3aeT OLEeHKM, NpeacTaBnaoLLme cobon BEepoATHOCTU
($MP-none) ona Kaxaol ns creHepupoBaHHbIX pekoMeHaauui ($M-nose). Mpu TpaH3aKLNOHHOM
thopMaTe OaHHbIX OLEHKM co3aatoTca ona nogaepxku ($MS-nosne), seposaTHocTu ($MP-nose) u
CKOPPEKTUPOBaHHOMN BepoAaTHOCTY (SMAP-nosie) ona Kaxaow creHepupoBaHHoi pekoMeHaauun ($M-
nosne).

Tpe6oBaHus
TexHU4yeckme TpeboBaHUs AN TPAH3aKLMOHHOW MOAEV CBA3bIBAHNUS:

« Mone yHuKanbHocTU. Mofenb NpaBun CBA3bIBaHUA TpebyeT HanMumna KnYa, o4HO3HAUYHO
NOEHTUMULMPYIOLLLETO 3aMuUCK.

 Mone ID. MNpu nocTpoeHUn Moaenu nNpaBun cBA3biBaHNA MS ¢ TpaH3aKLUMOHHbLIM (POPMATOM AaHHbIX
TpebyeTcs none ID, onpegensatoliee Kaxayo TpaHsakumio. B kauectBe nons ID MOXKHO 3a4aThb TO Xe
nose, 4YTo U B Ka4eCTBe NONSA YHUKANIbHOCTM.

- Mo KpaliHeit Mepe oQHO Nosie BBOAA. [1/19 anropntMa npasun CBA3biBaHMA TpebyeTca no KpanHen
Mepe ofHO nose BBOAA.

« Mone HasHaueHuA. [Py NOCTPOEHUN MOAENN CBA3bIBaHUS MS C TPaH3aKLUMOHHbIMY JaHHbIMK None
HasHauyeHne J0MKHO ObiTb MOSIEM TPAH3aKLMK, HaNpUMep, NpeaHasHauYeHHbIM 415 yKasaHUs TOBapoB.,
KOTOpble Nprobpesn nokynaTesb.

JlononHuTenbHble ONLUU NPaBUN CBA3bIBAHUS MS

CocTaB onumi, LOCTYMHbIX HA BKNaaKe [LonofHUTeNbHbIe, MOXET BbITb PasfMyHbIM B 3aBUCUMOCTM OT
CTPYKTYpbI BbIBpaHHOro noToka. McuepnbiBatowme nogpobHOCTN 0 LONONHUTENbHbIX ONLMAX 4NS
BbIBpaHHOro y3na moaenvpoBaHust Analysis Services cMOTpUTe B CNpaBKe 419 N0J1b30BaTENbCKOMO0
NHTepenca Ha YpOBHS nonen.

Y3en BpeMeHHbIX papos MS
Y3en MogenvMpoBaHns BpeMeHHbIX psagoB MS nogaepxuBaeT ABa Tuna npefackasaHuii:

« bynyuine
* XpoHoNormnyeckue

Byp,yu.me npeacKkasaHua oueHBarT 3Ha4YeHUA B NOJIAX Ha3Ha4YeHnd Yepes 3adaHHOoe YnMCno nepmnogoB
BpeMeHn nocszie OKOH4YaHUA XPOHOJIOTNMYECKNUX OaHHbIX N BbINONMHAKTCA BCerna. Xpouonoruqecxue
npepcKasaHuAd - 310 OUeHeHHble 3Ha4YeHNA B Nondax HasHa4vyeHnd Ha 3aaHHOe YnCno nepmnogos
BpeMeHU, oNa KOTOopPbIX'y BaC eCTb q)aKTVI‘-IeCKI/Ie 3Ha4YeHnda B XpOHONOrn4eCKnx odaHHbIX.
XpOHonormqecxme npenckasaHna MOXHO MCNONb30BaTbh ANd OUEeHKN KavyeCTBa Moaesin, CpaBHMBadA
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(baKTVI‘-IGCKI/Ie XPOHOJTIorn4yeckmne 3aHavyeHna ¢ npeackasaHHbiMN. 3HaueHne HavyalbHOM TOUKM BpeMeHun
anga HDEﬂCKa3aHMVI onpependeT, 6y,D,YT N1 BbIMOJTHATBCA XPOHO1I0rnvyeckKune npencKkasaHnd.

B oTnunumne ot y3na BpeMeHHbIX psagoB IBM SPSS Modeler, y3ny BpeMeHHbIX pgoB MS He HyXeH
npeaLwecTByoWmin y3en NHTepBanbl BpeMeHu. [lpyroe oTanyme COCTOUT B TOM, YTO MO YMOYAHUIO
OLLeHKW [enakoTcs TOSbKO ANs NpefcKasaHHbIX CTPOK, a He A9 BCeX XPOHONMOrMUYeCKUX CTPOK B AaHHbIX
BPEMEHHbIX PAOOB.

Tpe6oBaHusa
TexHU4yeckme TpeboBaHUs 4519 MOLENN BPEMEHHbIX panoB MS:

- OpHoO KJloYeBoe nose BpeMeHU. Kaxaasa Mofenb OO/MKHA cCoaepxaTb OOHO YNCOBOE MnoJsie Uav rnone
0aTbl, UCNOJIb3yEMbIE KaK pag HabnooeHnn, onpe,u,enmom,mﬁl CEeKTOpa BpeMeHu, KoOTopble 6y,£|,eT
MCNOSb30BaTb MoAesb. TUMOM OaHHbIX 019 K/TK0YEBOTro NoJsisi BPEMEHU MOXeT 6bITb MM TUN JAHHbIX
OaTbl-BpPEMEHU, NN UYMCNIOBOM TUM JaHHbIX. OQHAKO 3TO Nose A0JHKHO coaepxaTb KOJIMYeCTBEHHbIE
3Ha4YeHus, N 3TU 3HAUYEHUS OOKHbI ObITb YHUKaIbHbIMUW ONA KaXXO0ro pdana.

« OpHO Nnose Ha3sHaUeHUA. B KaXXKO0M MOOEN MOXHO 3a4aThb TOJIbKO OHO noJsie Ha3dHavyeHus. Tunom
OaHHbIX oNnd 3TOro nongd goKHbl 6bITb KOnn4yeCTBeHHble 3HaYeHun4d. HaanMep, Bbl MOXeETe
npenckasblBaTb U3SMeHEHKE BO BPpEMEHU YMNCITIEHHbIX anI/I6yTOB, TaKNX KakK 0oxona, 06'beM npopaX nnun
Temnepartypa. OgHaKo B KauecTBe NofsS Ha3HauYeHUs! Henb3s UCNOMb30BaTh MNoJe, COAepKalee
KaTeropmanbHble 3Ha4YeHUdA, TaKne Kak COCTOAHME NOKYMNKN NN YPOBEHb 06pa303aH|/|9|.

- Mo KpaliHelt Mepe Of4HO Nosie BBoAA. [1/19 anropntMa BpeMeHHbIX panos MS TpebyeTtca no kpaiiHei
Mepe 0fHO noJsie BBoAa. TUMNOM AaHHbIX A9 NoNsA BBOAA A0/IKHbI 6bITb KONIMUYECTBEHHbIE 3HaUeHUs.
Mpy NOCTPOEHNM MOAENN HEKONMYECTBEHHbIE NOJA BBOAA UTHOPUPYIOTCS.

« Ha6op paHHbIX #onKeH 6bITb 0TCOPTUPOBAH. Habop faHHbIX BBOAA AOMKEH ObITb OTCOPTUpPOBaAH (Mo
K/l04EeBOMY MO0 BPEMEHM), B MPOTUBHOM C/lyyae NocTpoeHmne Moaenu byaeTt npepBaHo ¢ BbIBOOOM
coobuieHnsa ob ownbke.

Onuuu mopenu MS Time Series
Nma Mopenu. 3a,u,aeT nMa Mmopgenu, CO3ﬂ,aBaEMOVI npu UCNOoNHEeHWK y3na.

« ABTO. ABTOMaTUYECKM reHepupyeT MMA MOLESIM Ha OCHOBaHUN NUMeH nonen HasHavyeHus unu ID/nmeHn
TNna MoAgenun B crniydaax, Korga He 3agaHo Ha3Ha4vyeHne (HaanMep, B MOoOeNnax KJ'IaCTepVI3aLI,VIVI).

- NMonb3oBaTenbckoe. [1o3BoNAeT co34aTbh NOSIb30BaTEIbCKOE MMSA A1 CO30aBaeMon MOAESN.

Ucnonb3oBaTb pasgesieHHble AaHHble. Ecnv onpegeneHo none pasgena, ata onunua rapaHTUpyeT, uTo
0719 NOCTPoeHus moaenu 6yayT MCnofib30BaTbCs AaHHbIE TOMbKO U3 pasgena obydueHus.

C petanusaumeir. 31a onums, eCyiv OHa BbIBOAUTCS, NO3BONSAET 3aNpoCUTb Moaesb, YTobbl y3HaTb
noapobHOCTN 0 BKHOUYEHHbIX B MoAesb HabtogeHUsx.

Mone YHUKAJIbHOCTMU. Bbl6€pI/ITe M3 BblMagavowero Cn1ucKa Kno4veBoe noJsie BpeMeHun, Kotopoe
ncnonb3yeTca onga NnoCTpoeHna Mmogenn BpeMeHHOoro paaa.

Onuuun MS Time Series Expert

CocTtaB onumi, OCTYMHbIX HA BK1agKe [JononHuTenbHble, MOXET 6bITb Pa3fMUHbIM B 3aBMCUMOCTU OT
CTPYKTYpbI BbIBpaHHOro noToka. McuepnbiBarouime nogpobHOCTN 0 JONONHUTENbHbIX ONUMAX 4SS
BblbpaHHOro y3na MmogenupoBaHusa Analysis Services cMoTpuTe B CpaBKe 4J15 NoJIb30BaTENIbCKOr0
NHTepenca Ha ypoBHS nonen.

Ecnu Bbl fenaeTte XpoHOornyeckne npeackasaHus, KoanyecTBo XPOHOI0OMrMYeCKMX Waros, KOTopble
MOXHO BKJIIOUYMTb B pe3ysibTaT OLEeHKU, onpenenseTcs nponssegeHnem (HISTORIC_MODEL_COUNT *
HISTORIC_MODEL_GAP). Mo yMOn4YaHM1io 3TO KOSIMYECTBO OFpaHMUYeHO OecsATbio, TO eCTb MOXHO caenatb
ToNbKO 10 XpOHONOrnMYeckmx npenckasaHuin. M B aTom cnydae, Hanpumep, BO3HMKHET owmnbka, ecnu Bbl
BBefeTe onsa napameTpa XpoHosiormyeckoe npepckasaHue Ha Bknagke [NapaMeTpbl cnenka Mogenmu
(cmoTpuTe “Bklagka NnapaMeTpoB C/IENKOB MoAeNiel BpeMeHHbIX pagoB MS” Ha cTp. 24) 3HaveHue
MeHbLe -10. Ecnu Bbl XoTuTe nonyunTb 60/blue XPOHONOrMYEeCKUX NPeacKasaHuii, MOXHO YBENNYNTb
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3Ha4veHunsa napameTpoB HISTORIC_MODEL_COUNT wnn HISTORIC_MODEL_GAP, HO npu aTOM
YBENUYNUTCHA BPEMS NOCTPOEHUS MOAENN.

Onuuu napaMeTpPoB BpeMeHHbIX psagoB MS
HauaTtb OLEeHKY. 3a,u,al7|Te BpeMeHHOVI nepuon, otkyaa Bbl XOTUTE Ha4YaTb NpeacKa3aHu4d.

« Hauartb c: HoBoe npepackasaHue. BpemeHHoOM neprog, B KOTOPbIM Bbl XOTUTE HavaTb byayuime
npencKasaHus, BblpaXKeHHbIN B BUOE CMELLEeHMS OTHOCUMTENbHO MOCeQHEero nepmoaa BpeMeHu Ballmx
OAHHbIX XpOHOorMm. Hanpmumep, ecnm gaHHble XPOHOOMMM 3aKOHUMIUCb 12/99, a Bbl 3axoTenu bbl
Ha4yaTb npeackasaHus ¢ 01/00, Bbl ncnonb3oBanu 6bl 3Ha4YeHMe 1; ogHaKO ecnu Bbl 3axoTenn bbl
Ha4yaTb npeackasanus ¢ 03/00, Bbl cnonb3oBanu bbl 3HaYeHMe 3.

- Hauatb c: XpoHonoruueckoe npeackasaHue. BpemeHHOV neproa, B KOTOPbIM Bbl XOTUTE Ha4vaTb
XPOHONOrMYecKme NpeacKas’aHns, BblpaXKeHHbIM B BUAE OTPULLATENIbHOIrO CMEeLLLEHNS OTHOCUTENbHO
nocnepHero nepnoga BpeMeHu Bawnx aHHbIX XPOHoNornn. Hanpumep, ecnm gaHHble XpOHONOrnm
3aKoHuUMnmch 12/99, a Bbl 3axoTenu H6bl COCTaBUTb XPOHOMOMMYECKMe NpPefcKasaHms 3a nocnegHme
NaTb NepPUOAOB BPEMEHM BalLMX AAHHbIX, Bbl UCMONb30Banu 6bl 3HaUYeHwme -5.

3aKOHUMTDb OLEHKY. 334aliTe BpeMeHHOM Nepunop, rae Bbl XOTUTE OCTaHOBUTL NpeAcKasaHus.

« KoHeuHbI WwWar npepckasaHus. BpeMeHHON neprom, B KOTOPbIV Bbl XOTUTE OCTAaHOBUTH
npeacKasaHus, BbIpaXeHHbIW B BUAE CMELLEHNS OTHOCUTENbHO NOCNeAHEro NeprMoaa BPEMEHU BaLLMX
OaHHbIX XpoHonormn. Hanpumep, ecnu AaHHble XPOHONOrnMmn 3akaH4ymBaroTcs 12/99, a Bbl 3axoTenu bbl
0CTaHOBWTb NpefckasaHusa 6/00, Bbl ucnonb3oBanu 6bl 30ech 3HaveHue 6. [ina 6yayuimnx
npeacKasaHuin 3To 3HaveHne foMKHO bbiTb Bceraa 6osblue nnm paBHo 3HaveHuo Hauatb c.

Y3en knactepusauum nocnegosaTtenibHocTen MS

Y3en knactepusaumnm nocriefoBaTesibHoCcTe MS Mcnonb3yeT aropnTM aHanmsa nocnefoBaTesibHOCTEN,
n3yyaroLwmi cogepxalime gaHHble cobbiTsA, KOTOpPblE MOXKHO CBS3aTb, Cneays NyTam uam
nocsiedoBaresibHOCTAM. NprMepamm 3Toro MoryT BbITb NyTW NEPexonoB Mo CCbl/ikaM, Co3aaBaeMble Npu
npocmoTpe Web-canTta unn HaBuraumm no HeMy NoNb30BaTENSMU, UK NOPSAOK, B KOTOPOM MOKynaTenu
006aBNSOT 3/1eMEeHTbl B NOKYNATENbCKY KOP3UHY B PO3HUYHOM UHTEPHET-MarasunHe. Anroputm
HaxoauT Hanbonee obLMe NocnenoBaTeNIbHOCTIN, UCMOJb3YS FPYNNUPOBKY, MW K1ACTepu3ayuro,
NMOEHTUYHBIX NocnefoBaTeNlbHOCTEN.

Tpe6boBaHusa
TexHuueckue TpeboBaHMa A1 Mogenn Knactepmsaumm nocnegosatenbHocTen Microsoft:

« Mone ID. [1ns anropuTma Knactepusauum nocnegosaTtenbHocTen Microsoft Tpebyetcs, 4TobbI
MHOpMaLLMs NOCNefoBaTeIbHOCTEN XPaHMIach B TpaH3aKUMOHHOM copmarte. [ns atoro TpebyeTcs
none ID, ngeHTndmumpyoee Kaxay TpaH3aKLuio.

« He MeHblue ogHoro nons BBoaa. [1na anroputma TpebyeTca no KpanHeli Mmepe ogHO nose BBoAA.

- Mone nocnepoBaTenbHOCTU. [115 aniropuTMa TpebyeTcs TakKe none naeHTudmrkaTopa
nocnenoBaTeNibHOCTEN, Y KOTOPOro AO/KeH OblTb KONMMYECTBEHHbIN YypOBEHb M3MepeHus. Hanpumep,
MOXHO UCMOoMb30BaTb naeHTUhuKaTop Web-cTpaHuubl, Liesioe YMCI0 UM TEKCTOBYH CTPOKY, NnLb Bbl
[aHHoe MnoJie onpeaensno cobbiT!s B NOC/eA0BaTeNbHOCTU. [N KaXKAoM Noc/ie0BaTebHOCTH
paspeLLeH TONbKO OAMH MAEHTUHMKATOP, a 419 KaXXA0M MOAENM paspelleH TOJIbKO OLUH TUM
nocnegosaTeNibHOCTU. MNone nocnenoBaTelbHOCTM AOSIKHO OTANYaThes oT nons ID v nons
YHUKaIbHOCTMU.

+ Mone HasHauveHwus. [py NOCTPOEHNM MOLENV KNacTepm3aLmmn nocnenoBaTeNbHocTel TpebyeTca none
HasHaueHus.

« Mone yHukanbHoCTU. [119 MoOenu KnacTepmusaumm nocrenoBatenbHoCcTen TpebyeTcsa nonsa Kova,
KOTOpPbI OQHO3HAYHO AeHTUdMUMpyeT 3anucu. NMose YHUKanbHOCTM MOXHO 3a4aTbh COBNaAatoLLInM C
nonem ID.
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Onuuu noneu KnacTepusauum nocnenosartesibHocTen MS

Y BCeX y3N10B MOL4ENMPOBaHUA eCTb BKNaaKa ong, rae Bbl 3a0aeTe nons, KoTopble 6y,D,YT
MCMNOJZIb30BaTbCA NP NOCTPOEHUNI MOOENN.

MNepen nocTpoeHMeM MOLENM KnacTepusaumm nocrienoBaTebHOCTH Heobxoanmo YKa3aTb nong,
KOTOPbI€ O0JIXKHbI CITYXXWUTb NOJIAMU HAa3HAYEHNA N BXOOHbIMU NONAMMN. O6paTVITe BHMMaHMe Ha TO, YTO
ana y3na Knacrtepmsauunm nocnepoBaTenbHoOCTeN MS Henb3a UCMNOMb30BaTb VIH(bOpMaLI,VIPO n3
PacnosioXXeHHOro Bblwe y3na Tun; 3HayeHnsa B NOJISIX HYXXHO yKasaTb 34eChb.

ID. BoibepuTe none ID 13 cnncka. 3HaueHus B none ID MoryT 6biTb YNCIOBLIMY UM CUMBOJTMYECKUMNA.
Kaxpoe yH1KanbHoe 3Ha4YeHne B 3TOM Nnosie JOMKHO 0603HavaTb KOHKPETHbIN 06beKT aHann3a.
Hanpumep, B npuknagHon nporpamMmme KopsuHa noKynok Kaxabin ID MoXKeT npeacTaBasTb O4HOIO
nokynatens. B npuknagHon nporpamme AHanns Web-xypHana kaxngbiv ID MoxeT npencTaBnsite
OTLEeNbHbIV KoMnbtoTep (o IP-agpecy) unmn ogHoro nosb3osatens (N0 perncTpauMoHHbIM AHHbIM).

Mons sBBopa. Bb|6epv|Te none wunv Nons Beoga Ansg Mogenu. 3to nons, KOTOpPbIe coaepxKat
MHTEpecCyrume sac cobbiTKS npu MmoaoenmpoBaHun nocnenoBaTeNbHOCTEN.

NocnepoBaTenbHOCTb. BbibepuTe 13 cnucka none, Kotopoe byaeT MCNONb30BaThCA KaK Mnose
naeHTUdrKaTopa NocnenoBaTe/lbHOCTU. Hanpumep, MOXHO UCNONb30BaTb UAeHTUdMKaTop Web-
CTpaHWLibI, LiesIoe YMCIOo UNN TEKCTOBYIO CTPOKY, NULLb Bbl JaHHOe none onpeaenano cobbiTna B
nocnenoBaTenbHOCTU. [N1A KaX oM NocnenoBaTe/lbHOCTY paspelleH TONMbKO 0OWH naeHTudmnKaTop, a
ON19 KQXKO0M Mogenn paspellieH ToJIbKO OAMH TUM NocnenosBaTenbHOCTU. [None nocneaoBaTelbHOCTH
[IOMXHO OTNIMYaThesa oT nonga ID (3af4aHHOro Ha 3ToM BKNIaAKe) U OT NoNs YHUKaNbHOCTH (3a4aHHOr0 Ha
BKNagke Mogenb).

Lenb. Bbl6€pl/ITe none, KotTopoe 6WJ,€T MCNON1Ib30BaTbCA KakK MoJjie Ha3dHa4vyeHund, To eCTb TaKoe rnoJne,
3Ha4YeHne B KOTOPOM Bbl NblTa€TECb NpeackKa3aTb Ha OCHOBE AaHHbIX NOCIEA0BaTE/IbHOCTU.

JlononHuTenbHble ONLUU KNlacTepusauum HOCHEAOBaTe.ﬂbHOCTEﬁ MS

CocTaB onumi, LOCTYMHbIX HA BKNaaKe [LonofHUTeNbHbIe, MOXET BbITb PasfMYHbIM B 3aBUCUMOCTM OT
CTPYKTYpbI BbIBpaHHOro noToka. McuepnbiBatowme nogpobHOCTN 0 LONONHUTENbHbIX ONLMAX ANS
BblIBpaHHOro y3na moaenvpoBaHust Analysis Services cMOTpUTe B CNpaBKe 419 N0J1b30BaTENbCKOMOo
NHTepenca Ha YpOBHS nonen.

CkopuHr pnsa mogenen Analysis Services

OueHka Mogenen nponcxoamnt Ha SQL Server 1 BoinonHseTcs B Analysis Services. Ecnm gaHHble cO34aHbl
WNW DoNXHbI NogrotaBnmeBaTbes B IBM SPSS Modeler, MoxxeT noTpeboBaTbcs 3akayaTb HAbop AaHHbIX BO
BpeMeHHyto Tabnuuy. Mogenu, co3gaBaeMble BaMu B IBM SPSS Modeler ¢ ncnosnb3oBaHneM
nccnenoBaHus gaHHbIX B 6ase gaHHbIX, hakTUYecKn NnpenctaBnsatoT cobon yoaneHHble Moaenu,
XpaHsilWmMecs Ha yoaneHHbIX cepBepax uccnenoBaHus gaHHblx nan 6a3 gaHHbIX. 3TO OTINUKE BaXKHO
NMOHMMAaTb NPU NPOCMOTPE U OLEHKEe Mofenen, Co3aaHHbIX C UCNOJIb30BaHMEM anropuTMoB Microsoft
Analysis Services.

B IBM SPSS Modeler 0bbiuHO NepenaeTcs TONbKO 04HO NpeAckasaHne 1 CBA3aHHas BEPOATHOCTb UN
nokasaTenb 4oBepus.

MpuMepbl CKOPUHra Moaenen cMoTpuTe B pasgene “lMNpumepbl nccnegoBaHma Analysis Services” Ha cTp.
25.

O6wue napameTpbl pasa Bcex mopenen Analysis Services

Cnepytowme napameTpsbl - obwne ans scex mogenen Analysis Services.

Bknapka CepBep cnenkoB Mopenei Analysis Services

Bknagka CepBep Mcnonb3yeTca AN 3afaHua coeanHeHuii Ana nccnenosaHuna B 6ase gaHHbIX. Ha aTol
BKNAa[Ke NPeaocTaBnaeTcs TaKKe KoY YHUKaNbHOCTU ANg Moaenu. 3TOT KoY reHepupyeTcs
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cny4YariHbiM 06pa3oM Npu NOCTPOEHMM MOAENN U XpaHnTca B moaenu IBM SPSS Modeler, a Takxke B
onuncaHmm obbekTa MoLenu, xpaHumoro B 6ase aaHHbIX Analysis Services.

Ha Bknagke CepBep MOXHO CKOH(MIypmpoBaTb XOCT 1 6a3y faHHbIX CEpBepa aHanM3a, a Takxe
MCTOYHMK AaHHbIX SQL Server ansa onepaumm CKopuHra. 3agaHHble 34ecb onumn nepesanncoiBaoT
COOTBETCTBYHOLIME ONuUUK, 3afaHHble B IBM SPSS Modeler B guanorobix okHax BcnomoraTenbHble
nporpammbl Unm nnu MoctponTtb Moaens. JONoNHUTENLHYIO MHOPMALIMIO CMOTPUTE B

pasgene “BkntoyeHne nHterpaumm c Analysis Services” Ha cTp. 13.

GUID mopenu. 30ecb BbIBOAMTCS KJTHOY MOAEeNU. ITOT KIHOYU reHepupyeTcs clyvanHbiM 0bpasoM npu
NOCTPOEHUN MOLENM N XpaHUTCa B Mogenn IBM SPSS Modeler, a Takxe B onncaHum obbekTa Mofenu,
xpaHuMoro B 6a3e aaHHbIX Analysis Services.

MpoBepuTb. HaxXMKTe 3Ty KHOMKY, UTOObI MPOBEPUTH KJTHOY MOAENV A1 KITtoYa B MOAENN, XPaHUMOM B
6a3e gaHHbIx Analysis Services. 3To No3BoMT y6eanTbCs, YTO MOAENb BCe elle CyLLeCTBYeT Ha cepBepe
aHanM3a, v NoHATb, YTO CTPYKTYpa MOAENM He U3MEHeHa.

MpumMm.: KHonka NpoBepuTb OOCTYNHA TONbKO 14 Mopernen, 0obaBNeHHbIX Ha XONICT MOTOKa npu
noaroTtoBKe 015 CKOpUHra. Ecnm npoBepka 3aBepLlunMTCa Heyoa4vyHo, BbICHUTE, He 6bina nu monaesib
yAoaneHa Uin 3aMeHeHa ,u,pyr017| Mo4esiblo Ha cepBepe.

MpepcraBneHue. LLlenkHnTe 30ech 419 NOAyYeHUs rpaduueckoro npeacTaBneHns MoLenmn aepesa
pelwweHunn. MporpamMmma NpocMoTpa AepeBa peLleHnin \MCnosb3yeTcss COBMECTHO C APYIrMMY aniroputMamum
nepesa peweHnin B IBM SPSS Modeler n dhyHKLMOHaNbHO HE OTIMYaETCS.

Bknapka CBopka cnenkos mogeneiu Analysis Services

Ha Bknagke CBoaka cnenka Mogenu BblBogmTcs nHdopmMaumsa o camoi mogenu (AHasus), 06
Mcronb3ayeMbix B Hel nonsax ([1os1s), 3HaueHUsX NapamMeTPoB, UCMONb3YeMbIX NPU NMOCTPOEHUN MOLENH,
(MapameTtpbl nocTpoeHust) n 06 obyueHnn mogenu (CBoOKa no obyyeHuro).

Mpv NnepBOM NPOCMOTpE y31a pesyNbTaThbl BKagKku CBoaKa CBEpHYThl. YToObI yBUAETb HY)XHble BaM
pe3ynbTaTbl, Pa3BEPHUTE COOTBETCTBYIOLME UM 3/1IEMEHTbI NMPY NMOMOLLM 3/1IEMEHTa YNpaB/eHus
pacluMpeHneM crieBa OT HUX UMW BbiIBEAWUTE BCE Pe3yNibTaThl, HaXkaB KHOMKY Pa3BepHyTb Bce. YToObI
CKPbITb pe3ynbTaTbl N0 3aBEPLUEHUN UX NPOCMOTPA, CBEPHUTE NPY MOMOLLM 3/IEMEHTA yrpaBieHus
pacluMpeHneM OTOENbHbIe Pe3ybTaTbl, KOTOPbIE Bbl XOTUTE CKPbITb, UM CBEPHUTE BCE Pe3y/bTaThl,
Ha)kaB KHOMKy CBepHYTb Bce.

AHanus. BoiBoguTCA VIH(bOpMaLI,l/IFI (0] KOHerTHOVI Mogenu. Ecnu B BalleM UCNOSTHEHUN B yKa3aHHbIVI
CnenokK Mmoaesiv BNoXeH y3eJsi aHajlin3a, B 3TOM pa3aesie NoaBUTCA TakKxXe VIHCI)OpMaLI,l/Iﬂ O BbINOJIHEHHOM
aHannse.

Monsd. Cnuncok nonei, UCNosnb3yeMbiX B Ka4ecTBe Nonel HasHa4yeHUs 1 BXOAHbIX Nonen Npy NocTPoeHun
Mopenu.

MapameTpbl KOMNOHOBKU. CoaepXnT MHGOoPMaLUto 06 MCMOJIb3yeMbIX MPU MOCTPOEHMUM MOLENN
napameTpax.

CBopHas uHcopmaums no obyueHutro. BoiBoguTca TUN Modenn, NOTOK, UCMOMNb3yeMblii ANg ee
co3aaHug, co30aBLINA ee NoNb30BaTe b, 0OTMETKa BpeMeHM NOCTPoeHNS Moaenu U Bpems, 3aTpayeHHoe
Ha ee NocTpoeHMe.

Cnenok mopenu BpeMeHHoro pspa MS

Mopenb BpeMeHHOoro psga MS penaeTt OUEeHKM TONbKO Aa npeackasaHHbIX NepnogoB BpeEMEHU, a HE a4
XPOHOJTOrMYECKUX OaHHbIX.

B cnenytouleii Tabnuvue nokasaHbl Nong, KoTopble AobaBneHbl B Moaenb.

Tabnuya 1. [JobasneHHbie B MoOesb N0JS

Uma nonsa OnucaHue

$M-none npe,EI,CKa3aHHOG 3Ha4YeHune nosd
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Tabnuya 1. lobasneHHble B MOOesib noss (npodosixeHue)

Umsa nonsa OnucaHue

$Var-none BbluncneHHasa gucnepcusa noss
$Stdev-none CpenHekBagpaTuyHoOe OTKJIOHEHWE no/s

Bknapgka CepBep cnenkoB Mogesneil BpeMeHHbIX papoB MS

Bknapka CepBep ncnonb3yetca Ans 3afaHusa CoeAnHeHU Ana nccnenosaHuns B 6ase gaHHbix. Ha aTom
BKNIaAKe NPefoCTaBNSeTCa TaKkKe KoY YHUKANTbHOCTM A1 MOAEeNN. 3TOT KJTHY reHepupyeTcst
cnyyanHbiM 06pasoM Npu NOCTPOEHUM MOAENN 1 XpaHuTcsa B mogenun IBM SPSS Modeler, a Takxe B
onuncaHum obbekTa Mogenn, xpaHumoro B 6ase gaHHbIx Analysis Services.

Ha Bknagke CepBep MOXHO CKOH(hMIypUpoBaTh XOCT M 6asy flaHHbIX CepBepa aHanm3a, a Takxe
MCTOYHUK JaHHbIX SQL Server ona onepaumun ckopuHra. 3agaHHble 34eCb onumm nepesanucbiBaroT
COOTBETCTBYOLWME ONuMn, 3afaHHble B IBM SPSS Modeler B ananorosbix okHax BcrnomoraTesnbHble
nporpamMmmbl unm nnm MNoctpoutb Moaenb. JoNoNHUTENbHYIO MH(OPMaLMI0 CMOTPUTE B

pasgene “BkntoyeHne nHTerpaummn c Analysis Services” Ha cTp. 13.

GUID mopenu. 30ecb BbIBOAMTCS KJTHOY MOAENW. ITOT KIHOY reHepupyeTcs cyvanHbiM obpasom npu
MOCTPOEHMM MOAENN N XpaHuTca B Mogenu IBM SPSS Modeler, a Takyxe B onucaHum obbekTa mogenu,
XpaHumoro B 6ase gaHHbIX Analysis Services.

MpoBepuTb. HaxxMuTe 3Ty KHOMKY, YTOObI NPOBEPUTDL KNHOU MOAENMN OS5 KJTtoYa B MOAEsNU, XpaHUMON B
6ase gaHHbIX Analysis Services. 3T0 No3BoOAUT ybeamnTbCs, YTO MOAENb BCE eLle CYLLLEeCTBYET Ha cepBepe
aHaJin3a, N NOHATb, YTO CTPYKTYpa MoAesin He U3SMeHeHa.

MpumMm.: KHonka MNpoBepuTb AOCTYNHA TONbKO A Moaenei, 0obaBneHHbIX Ha XOJCT NOToKa npwu
NoAroToBKe AN CKopuHra. Ecnv npoBepka 3aBeplinTca Heyaa4vHo, BbiACHUTE, He bbina nn Moaenb
yaaneHa nan 3aMeHeHa Opyrov MOLesNbio Ha cepeepe.

MpocmoTp. LenkHuTe 3aech ANga nonyyeHns rpaduueckoro npeacraBieHnsa Mogenn BpeMeHHoro paaa.
Analysis Services BbIBOAAT NOJIHYIO MOAENb B BUAE AepeBa. Bbl MOXxeTe NPOCMOTPETL TaKke rpafduk,
MOKa3bIBAIOLLMA XPOHONOrMYECKMNE 3HAYEHNS N0 HA3HAYEHNS BO BPEMEHW BMECTE C NPeAcKasaHHbIMM
6ynyLmMMN 3HAYEHUSMMU.

Bonee noapobHyo NHOPMaLLUIO CMOTPUTE B ONUCAHUN MHCTPYMEHTa NPOCMOTPA BPEMEHHbIX PSAOB B
6ubnnoteke MSDN no agpecy http:/msdn.microsoft.com/en-us/library/ms175331.aspxX.

Bknagka napamMeTpoB C/IENKOB Mogenieil BpeMeHHbIX pagoB MS
HauaTb oueHKy. 3agarite BpeMeHHON Neproa, OTKyAa Bbl XOTUTE HayaTb NpencKasaHus.

« Hauatb c: HoBoe npepckasaHue. BpeMeHHOM nepuop, B KOTOPbLIV Bbl XOTUTE Ha4vaTb byayline
npencKasaHns, BbIPaXKEHHbIN B BULE CMELLEHNS OTHOCUTENbHO MOCNeHEro nepmoaa BpeMeHM Ballmx
OaHHbIX XpoHonorun. Hanpumep, ecnu gaHHble XPOHONMOrnMmn 3akoH4Ynnmnceb 12/99, a Bbl 3axotenm 6ol
HauaTb npeackasanHus ¢ 01/00, Bbl ucnonb3oBanu 6bl 3HaveHne 1; ogHaKo ecnu Bbl 3axX0Tenn bbl
HauaTb npeackasanHus ¢ 03/00, Bbl ucnonb3oBanu 6bl 3HaveHue 3.

- Hauatb c: XpoHonornueckoe npeackasaHue. BpeMeHHOIZ nepwon, B KOTOprIZ Bbl XOTUTE HA4YaTb
XPOoHONornyeckmne npeackasaHum4, Bblpa)i(eHHbIVI B BUAe oTpnuaTesibHOro cMeweHmna oTHOCUTEJIbHO
nocnegHero nepuoga BpeMeHM Ballnx AaHHbIX XpPOHoornm. Hanpumep, ecnm gaHHble XPOHON0rmm
3aKoHuUMnMcb 12/99, a Bbl 3axoTesnn 6bl COCTaBUTb XPOHOJIOrnvyeCKmne npenckasaHnd 3a nocnenHme
NATb NepmnoaoB BpeMeHn BallnX OaHHbIX, Bbl NCMNOJ1b30BaJIN 6bl 3HaYeHue -5.

3aKOHUUTDb OLLeHKY. 3apanTe BpeMeHHOVI nepwuon, roe Bbl XOTUTE OCTAHOBUTb NpeacKasaHun4.

« KoHeuHbIi War npepckasaHus. BpeMeHHol nepuom, B KOTOPbIV Bbl XOTUTE OCTaHOBUTb
npeAcKasaHus, BblpaXKeHHbIM B BUAE CMELLLeHNS OTHOCUTENbHO NOCNeaHero nepruoaa BpeMeHu Balnx
JaHHbIX XpoHoMornn. HanpruMep, ecnun gaHHble XpOHONOrMK 3akaHumBatoTca 12/99, a Bbl 3axoTesnn bbl
OCTaHOBUTb NpepackasaHunsa 6/00, Bbl UCnonb3oBanu b6bl 34ech 3HaveHue 6. [na byayumx
npenAcKasaHnii 3To 3HaveHne OOJIKHO bbITb Bceraa 6osblie U paBHo 3HaveHuto Hauatb c.
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http://msdn.microsoft.com/en-us/library/ms175331.aspx

Cnenok Mopenu Knacrepusauuum nocneposarenbHocten MS

B Cﬂeﬂ,yl'OU.I,EVI Tabnuue nokasaHbl nons, KOTOpble nobaBneHbl B Mogesb Knacrtepunsaunmmn
nocnegoBaTenibHoCcTen MS (3D,ECb nosie - 3TO UMs NOSA Ha3HAUEHNUS).

Tabnuya 2. [JobasneHHble B MoOesb N0JS

UMma nonsa OnucaHue

$MC-none MNMpenckasaHue Knactepa, K KOToOpomMy
NPUHAANIEXMWT 3Ta NoCNefoBaTeNIbHOCTb.

$MCP-none BeposATHOCTB, 4TO 3Ta NOCe0BaTeIbHOCTb
NPUHAANEXMUT K NpeacKasaHHOMY KnacTepy.

$MS-none MNpenckasaHHOe 3Ha4YeHUE B nose

$MSP-norne BeposATHOCTb NpaBunbHOCTU 3HavyeHna $MS-nons.

AKcnopT Moaenei U reHepMpoBaHue Y3108

MOJHO 3KCMOPTMPOBATbL CBOAKY U CTPYKTYPY MOAENV B TeKCToBble aisbl 1 hainbl hopmata HTML.
MOJHO reHepupoBaTh HyXHble y3Jbl Bbibopa 1 hnnbTpauumn Tam, rae oHU BaM TpebyroTcs.

MopobHo gpyrum cnenkam Mmogenen B IBM SPSS Modeler, cnenkn mogenen Microsoft Analysis Services
NoALep>KMBaOT HEMOCPEACTBEHHOE FreHepnpoBaHmMe y3/10B onepauuii ¢ 3anucaMm u nonamu. Micnonbays
MYHKTbl MeH0 [eHepupoBaTh Crienka MoAefn MOXKHO CreHepMpoBaTh TaKME Y3ibl:

- Y3en Bblbopa (ToNbKo ecnu Ha Bknagake Mopenb BblibpaH 351eMeHT)
* ¥Y3en punbTpa

Mpumepbl uccneposaHusa Analysis Services

[aeTca psp npMMepoB NOTOKa, AEMOHCTPUPYIOLLMX, KaK UCMOb30BaTb UCCIef0BaHMe faHHbIX MS
Analysis Services coBmecTHO ¢ IBM SPSS Modeler. 3Tn NOTOKM MOXHO HalTW B nognanke ycTaHoBku IBM
SPSS Modeler:

|Demos|\Database_Modelling\Microsoft

lMpumeyaHue: K nanke Demos MOxHO nepenTun na rpynnel nporpamm IBM SPSS Modeler B MeHto Myck
Windows.

anMepbl NMOTOKOB: AepeBbd peLueHm}i

Cnepytolume npMMepbl MOTOKOB MOXHO UCMONb30BaTb BMECTE B NOCNEL0BATENIbHOCTM KaK NpuMep
npovecca nccnenoBaHuns 6asbl aHHbIX, MCMNOJb3YHOLWEro aNropUTM AepPeBbEB PELLEHWI, KOTOPbI
npepoctaBneH MS Analysis Services.

Tabnuua 3. [lepeBbs peuweHull - npumepbl NOTOKOB

MoTok OnucaHue

1 _upload_data.str Ncnonb3yeTcs ona O4YMCTKU U 3aKaunBaHUSA
OaHHbIX M3 nyockoro anna B 6asy gaHHbIX.

2 _explore_data.str MpenocTaBnsieT NpUMep U3y4eHus OdaHHbIX C
nomoubto IBM SPSS Modeler.

3_build_model.str CTpouT Moaernb, UCnonb3ys COBCTBEHHbIN
anroput™m 6asbl AaHHbIX.

4 _evaluate_model.str Ncnonb3yeTca Kak NpuMMep OLLeHKM Moaenu ¢
nomoulbto IBM SPSS Modeler.
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Tabnuya 3. [lepesbs pewerull - npumepbl NOTOKOB (npodosieHue)

MoTtok OnucaHue

5_deploy_model.str BHegpseT Mogenb ons oueHkn 6asbl AaHHbIX.

lpumeyaHue: YT106bI 3anyCcTUTb 3TOT NPUMeEP, HAA0 BbIMOJIHATbL MOTOKM MO NOPSaKY. Kpome 3Toro, y3sbl
NCTOYHUNKOB N MOOENNPOBaAHNA B KaXXO0M NMNOTOKE Haa0 N3MEHUTb, BKJTIOYMNB B HUX CCbIJTIKY Ha
,EI,OI'IVCTMMI:IVI WCTOYHMK OaHHbIX Ana 6a3bl JaHHbIX, KOTOPYH Bbl XOTUTE NCNOJ1Ib30BaThb.

Habop maHHbIX, UICNOMb3yeMbli B NpMMepax NOTOKOB, OTHOCUTCS K NPUKNAAHbIM NporpaMMamM
06paboTKKN KpeauTHbIX KapT 1 NpeacTaBnseT 3agavy kiaccutmkaum ¢ pasiMyHbIMKU KaTeropuasbHbIMm
N HEMpPEepPbIBHbIMW NPeanKTopaMu. [JononHUTeNbHY nHdopMaumio 0b 3ToM Habope AaHHbIX CMOTPUTE B
thaitnie crx.names B TOW e Nanke, rae HaxoaaTcs NpMMepbl NOTOKOB.

370T Habop paHHbIX gocTtyneH B penosutopumn UCI Machine Learning no agpecy ftp./ftp.ics.uci.edu/pub/
machine-learning-databases/credit-screening/.

MpuMep noToka: 3aKauka faHHbIX

MepBblt npuMep NoToka, 1_upload_data.str, cny>uT o8 O4UCTKNU M 3aKavyKu OaHHbIX U3 MI0CKOro danna
Ha SQL Server.

Mockonbky Analysis Services ana nccnefoBaHmsa AaHHbIX TPebyOT HANNYMSA KIOYEBOro Noss, B 3TOM
Ha4ya/IbHOM MOTOKEe NP MOMOLLM y3Na BbluMCNeHnn B Habop gaHHbIx fobasnsetcs HoBoe none KEY ¢
YHUMKaNbHbIMKU 3HaYeHnsaMu 1,2, 3, ncnonbayouiee yHkumnto IBM SPSS Modeler @INDEX.

Lanee cnenyet y3en 3anofiHeHUs, KOTOPbIN 0bpabaTbiBaeT NponyLLLEHHbIE 3HAYEHNS; NYCTble NONS,
CUMTaHHble U3 TeKCTOBOro thamna crx.data, 3ameHst0Tca Ha 3HadveHne NULL.

NMpuMmep notoka: NMpocMoTp AAaHHbIX

BTopoi npuMep noToka, 2_explore_data.str, cny>uT o 4eMOHCTPaLMN TOro, Kak NPUMEHUTb y3en
AyOUT OaHHbIX, YTOBbI NONYYMUTL 0630p OaHHbIX, BKOUas CBOAHYH CTAaTUCTUKY M AMarpaMMmbl.

[BOVHON WEeNYoK No anarpamme B oTyeTe ayamTa OaHHbIX BbiIBOOUT 6onee NnoapobHyto anarpammy ans
JeTanbHOro n3yyeHus JaHHoro nons.

NMpuMep NoToKa: NOCTpoeHue Moaenu

B TpeTbeM npuMepe NoToka, 3_build_model.str, tnntocTpupyeTtcs nocTpoeHne moaenn B IBM SPSS
Modeler. MoxxHO NpucoeanHNTL Moaesb 6asbl aHHbIX K MOTOKY M ABaXAbl WENKHYTb, YTobbl 3a4aTh
napameTpbl MOCTPOEHMS.

Ha Bknagke Mogenb AManoroBoro okHa MOXHO 3ajathb:
1. BeibpaTb none Knwou B kavecTse noss yHuKanbHoro ID.
Ha Bknagke SKCNepT 4OCTyNHa TOYHas HaCcTpPoOMKa NapaMeTpoB NOCTPOEHUS MOLENN.

Mepeq 3anyckom ybeauTech, YTo NpaBuSIbHO yKasanu 6asy AaHHbIX 419 NOCTPoeHus Moaenu. Ans
HaCTPOMNKM Kaknx-nnbo napaMeTpoB 1cnonb3yinTe BKNaaky Cepeep.

MpumMmep notoka: OueHKa Moaenu

YeTBepThIVi NpuMep NoToKa, 4_evaluate_model.str, nnnocTpupyeT NpenmyLlecTsa Ucnonb3oBaHus IBM
SPSS Modeler pns mogenupoBaHua B 6a3e gaHHbIX. [locne BbINOMHEHMA MOLENM €€ MOXHO CHOBa
006aBUTb B NOTOK AAHHbIX M OLLEHUTb MPW NOMOLLIM pAaa MHCTPYMEHTOB, KOTOpPbIMK pacnonaraeT IBM
SPSS Modeler.

MpocCMOTp pesyNbTaToB MOAENIMPOBAHMS

26 IBM SPSS Modeler 18.3: PykoBOACTBO MO UCCNIeA0BaHNIO AaHHbIX B 6a3e AaHHbIX



MOXHO OBaXKabl LENIKHYTb Mo cienky Moaenu Ans npocMoTpa pesynbTaToB. Ha Bknagke CBoaka
COLEPXKUTCS AepeBo NpaBui pesysbTaToB. KpoMe Toro, MOXHO HaxkaTb KHOMKY Bug, Ha Bknagke Cepsep
1 BbIBECTU rpadmyeckoe npeacTaBieHme Moaenv LepeBbeB peLleHui.

OueHka pe3ynbTaTtoOB MOOENN

Y3en aHanusa B npuMepe NoToka co3gaeT MaTpuLy COBMadeHU, CoaepsKallyto CTPYKTYpY COOTBETCTBUIA
MeXay KaxabiM NpefcKkasaHHbIM NMoseM 1 ero nosieM HasHaueHus. YTobbl yBuaeTb pesynibTathl,
3anycTuTe y3esn aHanausa.

Y3en oueHKM B NpMMepe NoToKa MoXeT co3faTh Anarpammy BblVII'prLUEVI, npegHasHavyeHHy ongd
AOEeMOHCTpauunn, HaCKOJIbKO 3Ta MOoAeJib NoBbilaeT TOYHOCTb. YT106bI YyBUOETb pe3ysibTaTbl, 3anyCTuUTe
y3€e/ OUEHKN.

MpuMep notoka: BHeppeHue mopenu

Korga gocTurHyTa 4OoCTaTodHas TOYHOCTb MOAENN, 3TY MOAENb MOXHO BHEAPUTb A1 UCNOSIb30BaHMS BO
BHELUHMX NPUKNALAHbIX NporpaMmmax unun ans nybnmkaunm B Ton xe 6ase gaHHbIX. B 3akNtoUnMTENBHOM
npumepe noTtoka, 5_deploy_model.str, naHHble cunTbiBatoTCA 13 Tabauubl CREDIT 1 3aTeM oLeHMBaKOTCS
n nybnukytoTcs B Tabnmue CREDITSCORES npu nomolm yana 3kcnopT 6asbl JaHHbIX.

BbinonHeHve noToKa reHepupyeT cnegytowmii SQL:

DROP TABLE CREDITSCORES

CREATE TABLE CREDITSCORES ( "fieldl" varchar(l),"field2" varchar(255),"field3" £
loat,"field4" varchar(l),"field5" varchar(2),"fieldé6" varchar(2),"field7" varcha
r(2),"field8" float,"field9" varchar(l),"field1@" varchar(l),"fieldll" int,"fiel
d12" varchar(1l),"field13" varchar(l),"field14" int,"field15" int,"fieldl16" varch
ar(1),"KEY" int,"$M-field16" varchar(9),"$MC-fieldl6" float )

INSERT INTO CREDITSCORES ("fieldl","field2",6"field3","field4","field5","field6","field7","field8",
"field9","field10", "field11", "field12","field13","field14","field15","field1l6",
"KEY","$M-fieldl6","$MC-fieldl6")
SELECT T0.CO AS CO,TO.C1 AS C1,T0.C2 AS C2,T0.C3 AS C3,T0.C4 AS C4,T0.C5 AS C5,
T0.C6 AS C6,TO.C7 AS C7,T0.C8 AS C8,T0.C9 AS C9,T0.C10 AS Cl0,
T0.C11 AS C11,T0.C12 AS C12,T0.C13 AS C13,T0.C1l4 AS Cl4,
T0.C15 AS C15,T0.C16 AS C16,T0.C17 AS C17,T0.C18 AS C18
FROM (
SELECT CONVERT(NVARCHAR, [TA].[field1]) AS CO, CONVERT(NVARCHAR, [TA].[field2]) AS C1,
[TA].[field3] AS C2, CONVERT(NVARCHAR, [TA] [field4]) AS C3,
CONVERT (NVARCHAR, [TA] . [field5]) AS C4, CONVERT(NVARCHAR, [TA].[field6]) AS C5,
CONVERT (NVARCHAR, [TA] . [field7]) AS C6, [TA].[field8] AS C7
CONVERT (NVARCHAR, [TA].[field9]) AS C8, CONVERT(NVARCHAR, [TA] [field10]) AS C9,
[TA].[field11] AS C10, CONVERT(NVARCHAR [TA].[field12]) AS C11,
CONVERT (NVARCHAR, [TA].[field13]) AS C12, [TA].[field14] AS C13,
[TA].[field15] AS C14, CONVERT(NVARCHAR, [TA].[field16]) AS C15,
[TA].[KEY] AS C16, CONVERT(NVARCHAR, [TA].[$M-field16]) AS C17,
[TA].[$MC-field16] AS C18
FROM openrowset ('MSOLAP',
'Datasource=localhost;Initial catalog=FoodMart 2000°',
'SELECT [T].[CO] AS [fielda],[T].[C1] AS [field2],[T].[C2] AS [field3],
[T].[C3] AS [field4],[T].[C4] AS [field5],[T].[C5] AS [field6],
[T].[C6] AS [field7],[T].[C7] AS [field8],[T].[C8] AS [field9],
[T].[C9] AS [field10],[T].[C10] AS [field11],[T].[C11] AS [field12],
[T].[C12] AS [fielda3],[T].[C13] AS [field14],[T].[C14] AS [fieldl15],
[T].[C15] AS [field16],[T].[C16] AS [KEY],[CREDIT1].[field16] AS [$M-field16],
PredictProbability ([CREDIT1].[field16]) AS [$MC-field1é6]
FROM [CREDIT1] PREDICTION JOIN
openrowset (' 'MSDASQL'',
' 'Dsn=LocalServer;Uid=;pwd="","' 'SELECT TO."fieldl" AS CO,TO."field2" AS C1,
T0."field3" AS C2,T0."field4" AS C3,70."field5" AS C4,T0."field6" AS C5,
T0."field7" AS C6,T0."field8" AS C7,TO."field9" AS C8,T0."field10" AS C9,
T0."field11" AS C10,T0."field12" AS C11,T0."field13" AS C12,
TO.“f1e1d14“ AS C13,T0."field15" AS C14,T0."field16" AS C15,
."KEY" AS C16 FROM "dbo" .CREDITDATA TG") AS [T]
ON [T] [C2] = [CREDIT1].[field3] and [T].[C7] = [CREDIT1].[field8]
and [T].[C8] = [CREDIT1].[field9] and [T].[C9] = [CREDITA1].[field10]
and [T].[C10] [CREDIT1].[field11] and [T].[C11] = [CREDIT1].[field12]
and [T].[C14] = [CREDIT1].[field15]') AS [TA]
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'naBa 4. MopenupoBaHue 6a3 gaHHbIX C
ucnonb3sosaHuemM Oracle Data Mining

O nporpammMme Oracle Data Mining

IBM SPSS Modeler nopaepxunsaeT nHterpaumto ¢ Oracle Data Mining (ODM), koTopas npegnaraeT
CEMEWNCTBO aJITOPMTMOB MCCNeL0BaHMS OaHHbIX, TECHO CBSA3aHHbIX C penaumoHHon CYB[, Oracle. 3Tu
BO3MOXHOCTM OOCTYMNHbI Yepes rpaduueckuii HTepderic IBM SPSS Modeler n B cpene paspaboTku,
OPUEHTMPOBAHHOW HA UCMOJIb30BaHMe Pabounx NOTOKOB, TaK YTO NOJSIb30BATENN MOTYT NPUMEHSTh
anropuTMbl UCCNEeAoBaHMsa OaHHbIX, npegnaraemslie ODM.

IBM SPSS Modeler nogaepxunBaeT MHTErpaLmio co cnegywowmmmu anroputmamm 13 Oracle Data Mining;:
- HavBHas Mopenb baneca

« ApanTuBHbIN balec

« MeTopn onopHbIx BekTopoBs (Support Vector Machine, SVM)

« O606LweHHble nuHenHble Mogenu (Generalized Linear Models, GLM)*

« [EepeBo peLueHnn

« O-knactep

» k-cpegHue

« PaznoxeHue MaTpuubl Ha HeoTpuuaTenbHble MHOXMTeNM (Nonnegative Matrix Factorization, NMF)
» ANPUOpPHbBIN aHaNn3

« MeToa MMHUMasbHOM AInMHbI onucanus (Minimum Descriptor Length, MDL)

« BaxHocTb aTpnbyToB (Attribute Importance, Al)

* Tonbko ona 11g R1

Tpeb6boBaHus pnsa nHrerpauum c Oracle

Cnepytolume ycnoBusi NpeacTaBnsatoT cobon obszatenoHble npeasapuTenbHble TpeboBaHNs ana
nposefeHna MogenmpoBaHus In-Database npu nomowm Oracle Data Mining. Ytobbl ybeantcs B Ux
cobnopeHnmn, MoxeT noTpeboBaTbCs MPOKOHCYIbTUPOBATLCA C AAMUHUCTPATOPOM 6a3 faHHbIX.

« Mporpamma IBM SPSS Modeler, paboTatoLias B TOKanbHOM pexurMe unm ¢ yctaHoskorn IBM SPSS
Modeler Server B Windows nnun UNIX

« Oracle 10gR2 nnun 11gR1 (10.2 Database nnu HoBee) ¢ onuumei Oracle Data Mining.

MpumM.: 10gR2 obecneunBaeT NOALEPHKKY OIS BCEX aNITOPUTMOB MOLENMPOBaHNA 6a3 faHHbIX, Kpome
0606LLEeHHbIX NMHEHbIX Mogenel (ans Hux Tpebyetcs 11gR1).

* NcTouHuk paHHbiXx ODBC onga coegmHeHusa ¢ Oracle, kak onncaHo Huxe.

MpumMm.: MogennpoBaHue 6a3 gaHHbIX U onTuMmsaumsa SQL TpebytoT, uTobbl Ha koMnbtoTepe IBM SPSS
Modeler 6bina BKIHOUEHA BO3MOXHOCTbL coeanHeHnuns ¢ IBM SPSS Modeler Server. Mpu BKIKOYEHHOM
BO3MOXHOCTUW COEAUHEHNS MOXHO 0bpaLLaTbca K anroputmMam 6as faHHbIX, BbINOHATL 06paTHbIN
nepeHoc SQL HenocpencTeeHHo ¢ IBM SPSS Modeler n obpawatbcs k IBM SPSS Modeler Server.
MpoBepbTe TEKYLLEE COCTOSAHME NNLLEH3UM, AN Yero B MeHto IBM SPSS Modeler BbibepuTe:

Cnpaeka > O nporpamMme > [lonosHUTesbHble NoapPo6HOCTH

Ecnv BO3MOXHOCTb COeANHEHUA BKITIOYeHa, Ha BknaaKe CocTodgHMe NNLLEH3UK Bbl YBUAUTE OMLMUIO
PaspeweHue gnsa cepeepa.



BknrouyeHue nHterpauumm c Oracle

Ons BkntoveHns nHterpaumm IBM SPSS Modeler ¢ Oracle Data Mining noTpebyeTcsa ckoH(pUryprupoBaTb
Oracle, cozpatb UcTouHMK ODBC, BKAOUMTD MHTEMPALLMIO B AMANIOrOBOM OKHe BcnomoraTtesibHble
npuknagHele nporpammbl IBM SPSS Modeler 1 BKIOUMTb NOAAEPIKKY FrEHEPMPOBAHUS U ONTUMU3ALLUU
SQL.

KoHdurypuposaHue Oracle

NHdopmaunto 06 yctaHoBKe U KoHdmrypuposaHum Oracle Data Mining cMoTpuTe B JOKYMEHTaLUK
Oracle; KOHKpeTHble NoapobHOCTU - B pykoBodcTBe admuHucTparopa Oracle.

CospaHue nctouyHmka ODBC gna Oracle

[na BkIoYeHUs noaaepxkn coegmHeHns mexxay Oracle n IBM SPSS Modeler Hy»kHO co3gaTb UMs
CUCTEMHOIr0 UCTOYHMKA gaHHbIXx ODBC (DSN).

Mepen co3paHmeM DSN y Bac oonKHO 6bITb OCHOBHOE NpeacTaBieHne 06 UCTOYHMKAX AaHHbIX U
npaneepax ODBC 1 nopaepxke 6a3 gaHHbix B IBM SPSS Modeler.

Mpu paboTe B pacnpeneneHHoM pexunme ansg IBM SPSS Modeler Server cozpante DSN Ha KomMnbtoTepe
cepsepa. MNpn paboTe B NoKanbHOM (KMEHTCKOM) pexnme cosgainTte DSN Ha KOMMbloTepe KMeHTa.

1. YctaHoBuTe apanBepbl ODBC. OHM poCTynHbl Ha ycTaHOBOYHOM ancke IBM SPSS Data Access Pack,
MOCTaBNSIEMOM C 3TUM BbINYCKOM. 3anyctuTte thann setup.exe, YTobbl 3anyCTUTb NpoOrpammy
yCTaHOBKM, Nocne Yero BbibepunTe BCe HyXHble gpanBepsbl. [l yCTaHOBKMW ApaiBepoB criegymTe
NHCTPYKLMAM Ha 3KpaHe.

a. Cospante DSN.
MpumM.: MNocnenoBaTeNbHOCTb MEHI0 3aBMCUT OT Ballen Bepcum Windows.

« Windows XP. B meHto Nyck BbibepnTe NMaHenb ynpaBneHus. LLlenkHUTe gBaXkabl Mo 3HaYKy
ApMUHUCTPUpPOBaHME, a 3aTeM - N0 3HauKy UcTouHUkm paHHbix (ODBC).

« Windows Vista. B meHto lMyck BbibepuTe MaHenb ynpaBneHus, sateM Boibepnte Cucrtema.
LLenkHnTe oBaxabl No 3Ha4ky AGMUHUCTPUpoBaHue 1 Bbibeprte UcTouHuKM paaHHbIX (ODBC),
3aTeM BblbepuTe OTKPbBITD.

« Windows 7. B meHto Nyck BbibepuTe MaHenb ynpaBneHus, 3ateM Cucrtema un 6e3onacHocCTb,
3ateM ApMUHUCTPUpoBaHue. BoibepuTte UcTouHuku paHHbix (ODBC), 3aTeM Bbibepute
OTKpbITb.

b. Nepenante Ha Bknagky Cuctemuble DSN 1 HaxxmuTe KHoMKy [L06aBUTD.
2. Bbibepute gpansep SPSS OEM 6.0 Oracle Wire Protocol.
3. Haxxmute kHonky FoToBo.

4. Ha akpaHe yctaHoBKkM gparBepa ODBC Oracle Wire Protocol BBeguTe BbibpaHHOe BaMKn nMs
MCTOYHMKA AAHHBIX, MM xocTa cepBepa Oracle, HoMep nopTa gns coeamHeHuns u SID ana
“crnonb3yeMoro BamMmm aksemnnapa Oracle.

MMsa xocTa, HoMep nopTa 1 SID MOXHO Nony4nTb M3 halina tnsnames.ora Ha KOMMblOTepe cepBepa
(ecnu peanusoBaHo TNS c daiinom tnsnames.ora. 3a ONONHUTENBHOW MH(OPMaLMel obpallanTech K
agMuHucTpaTopy Oracle.

5. HaxkmuTe kHonky MpoBepuTb, 4To6bI ONpoboBaTh coeguHeEHMe.
BkntoueHne nHterpaumm ¢ Oracle Data Mining B IBM SPSS Modeler
1. BbibepuTe B MeHto IBM SPSS Modeler:

UHcTpyMeHTbI > Onuuu > BecnoMorartenbHblie NPUKNagHbie NporpamMmmbl
2. WenkHuTe no BkNagke Oracle.

Bknouutb nHterpauuio ¢ Oracle Data Mining. BkntouaeT nogaepKy nanutpbl MogenvpoBaHue 6as
OaHHbIX (eCnM OHa ele He BbIBOAUTCA) B HUXHeN YacTn okHa IBM SPSS Modeler n nobasnsieT y3nbl gis
anroputMoB Oracle Data Mining.
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CoepuHeHue ¢ Oracle. 3apganTe nctouHunk gaHHbix ODBC Oracle no ymonuaHuto, UCnosib3yeMbliit Ans
NMOCTPOEHUS U COXPAHEHNSA MOAENEN, a TAKXKe MMS MONb30BaTeNs U Naposib. ATOT ONUUSA MOXET BbITb
nepeonpeneneHa Ha oTAeNbHbIX Y31ax MOOEeNMPOBaHMS U B ClIeNKax MOAENen.

MpumeyaHue: CoeanHeHne c 6a3ol gaHHbIX, ICMONb3yeMoe ONs Lenen MogenmpoBaHns, MoxeT 6biTb, HO
MOXET M He BbITb TEM K€, UTO 1 COeNHEHNE, UCMoNb3yeMoe Ans obpalleHns K JaHHbIM. Hanpumep, y
Bac MoxeT bbITb NOTOK, 06paLLaoWmMnca K gaHHbIM 13 6a3bl AaHHbIx Oracle, 3akaymBarOWMii faHHbIE B
IBM SPSS Modeler onst 0uMCTKM UK MHBIX BUAOB 06paboTkK, a 3aTeM 3aKaunBatoOLWLNIM 3TU JaHHbIE B
Opyryto 6asy naHHbix Oracle gns uenen MogenvpoBaHus. Ho BO3MOXEH cly4yail, Koraa UcXogHble
LaHHble HaxXoAATCs B NIOCKOM thanne unu apyrom nctouHunke (He Oracle), n Toroa Tpebyetca mx
3akaumBaHue B Oracle gns MogenvpoBaHus. B Bcex cnydyasx gaHHble byayT aBToMaTUYECKM
BbIFPY»aTbCs BO BPpEMEHHY0 TabnuLy, CO3AaHHY0 B UCMONb3yeMON AS1s MoOeNnpoBaHmsa base gaHHbIX.

Mpepynpexxpatb o nepesanucu mogenu Oracle Data Mining. BkntounTe 3Ty onumto, 4tobbl IBM SPSS
Modeler He nepesanucbiBan 6e3 npeagynpexaeHns Mogenu, XxpaHumble B 6ase faHHbIX.

Monyuntb cnucok Mogeneii Oracle Data Mining. BoiBoOouT L,OCTYNHbIE MOLENW UCCef0BaHMs OaHHbIX.

BkniouunTb 3anyck Oracle Data Miner. (Heo6a3aTenbHas) 3Ta onums, eCcyiv oOHa BKJTOUEHa, paspeLlaeT
IBM SPSS Modeler sanyck npuknagHou nporpammbl Oracle Data Miner. [lononHUTENbHYO MHOpMaL Mo
cmoTpuTe B pasgene “Oracle Data Miner” Ha cTp. 48.

NyTb pna ebinonHaemoro taiina Oracle Data Miner. (Heo6a3aTenbHasd) 3agaeT hmsnyeckoe
nonoxeHue Oracle Data Miner gns BbinonHsiemoro anna Windows (Hanpumep: C:lodm|bin
lodminerw.exe). MNporpamma Oracle Data Miner He ycTaHaBnmBaeTcsa ¢ IBM SPSS Modeler; Bbl A,0/KHb!
cKayaTb ee NpaBubHYO Bepcuto ¢ canTta Oracle (http:/www.oracle.com/technology/products/bi/odm/
odminer.html) v ycTaHOBUTb Ha KNUEHTE.

BkntoueHne nogaepKun reHeprMpoBaHus 1 ontuMmnsaumnm SQL
1. BbibepuTe B MeHto IBM SPSS Modeler:

MHcTpyMeHTbl > CBOMCTBA NOTOKa > Onuuu
2. Ha naHenu HaBurauum WwenkH1Te No onumn OnTuMmusauums.

3. MoaTBepanTe BKAtoUeHWe onummleHepupoBaTb SQL. 3T0T napameTp TpebyeTca ans paboTsbl
(hYHKUMI MoaennpoBaHuna 6as OaHHbIX.

4. BbibepnTe ONTUMU3UPOBATb NOoCcTpoeHue SQL 1 OnTMMM3MpoBaTb gpyroe BbinojHeHue (He
TpebyeTcs CTPOro, HO HACTOSATENIbHO PEKOMEHAYETCS A1 ONTUMAJIbHOM NPOV3BOLAUTENBHOCTH).

MocTpoeHne Mmopeneu c ucnosbsosaHuemM Oracle Data Mining
(ODM)

3a HECKONBbKMUMU UCKTHOUEHNSMU, Y37Tbl MOCTPoeHns Moaenen Oracle paboTaloT Tak Xe, Kak oCTallbHble
y3nbl MogenupoBaHus B IBM SPSS Modeler. 3Tv y3nbl LOCTYMNHbI HA NaNUTpe MogennpoBaHms 6asbl
OAHHbIX ¥ HUXKHero kpas okHa IBM SPSS Modeler.

JaHHble

Onsa Oracle TpebyeTcs, uTobbl KaTeropuasnbHble AaHHbIE XPaHUUCh B CTpokoBoM cdopmaTe (CHAR bkb
VARCHAR2). B pesynbtaTe IBM SPSS Modeler He paspelwinT B Ka4ecTBe BXOAHbIX Nonei anga moaenemn
ODM yka3sblBaTb YMC/IEHHbIE MOMS XPaHEeHWS! C KaTeropuasbHbIM TUMOM M3MepeHusa @aar nnu
HomuHanbHbil. MNpn HE0BXOAMMOCTM YMca MOXHO NpeobpasoBaTb B CTPOKK B IBM SPSS Modeler npu
MOMOLLM y3na nepeknaccugukaumnm.

Mone HasHaueHuUA. To/IbKO OHO MOMEe MOXKHO BblOpaTh KakK BbixogHoe (Nosie HasHaYeHus) B Moaensx
knaccudumkaunm ODM.

Umsa mopgenu. HaunHas c Oracle 11gR1, umMs unique CTano KAUYEBbLIM CJIOBOM U HE MOXET CIYXKUTb
MMEHEM MONb30BaTENIbCKON MOLENMN.
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Mone yHMKanbHOCTU. 3afa€eT NoJe, UCNOSIb3yeEMOE A5 OAHO3HAYHON NOEHTUDNKALMM KaXKL0oro
HabntogeHus. Hanpumep, nMm MoxeT bbiTb none ID, Takoe Kak ID nokynartens. IBM SPSS Modeler
HaknagblBaeT OrpaHUYeHMe: NoJie Kya JONXKHO BbiTb YACIOBBIM.

MpumMm.: 310 None HeobsAzaTenbHO ons Bcex y3nos Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster
n Oracle Apriori.

O6lme KoOMMeHTapun

« JKkcnopT-uMnopT PMML 13 IBM SPSS Modeler He nopnep»xurBaeTcs Ans Mmoaenen, co3gaHHbix Oracle
Data Mining.

« CKOpuHr Mogenen Bcerga nponcxoant BHyTpy ODM. MiHorpa Habop JaHHbIX HYXXHO 3aKayaTb BO
BPeMeHHy Tabnuuy, ecnm aTu gaHHble 6epyTca ns IBM SPSS Modeler nunu npoxonaT B Hem
noaroToBKY.

« B IBM SPSS Modeler 06bl4HO NepepgaeTcs TONbKO OQHO NpeackasaHue 1 cBA3aHHas BEPOATHOCTb UK
nokasaTenb 4OBEpuUs.

« B IBM SPSS Modeler gns nocTpoeHMsa 1 CKOpUHra MOAenn MOXHO Ucnonb3oBaTtb He bonee 1000
nonen.

« IBM SPSS Modeler moxeT oueHnBaTb Mogenn ODM 13 noTokoB, onybMKoBaHHbIX /15 BbINOMHEHWS
npv nomoum IBM SPSS Modeler Solution Publisher.

Onuuu cepBepa mogeneii Oracle

3apanTe coeanHeHune ¢ Oracle, ncnonbayemMoe Ana sakavymMBaHUS OAHHbIX 41K MoAenMpoBaHus. Mpu
HeobXoAMMOCTM MOXHO BblbpaTb coeaAnHeHNe Ha BkNaake CepBep OS5 KaXaoro y3na MoLenMpoBaHus,
yTObbI NepeonpenennTb coegmHeHne ¢ Oracle no ymonuaHuio, 3a0aHHOE B AMaIOrOBOM OKHe
BcnomorartenbHble NpuKaagHbie nporpamMmmbl. JONoNHUTENbHYO MHDOPMaLMIO CMOTPUTE B

pasgene “BkntoyeHne nHterpaumm c Oracle” Ha cTp. 30.

KomMeHTapun

« CoepgunHeHMe, UCNonb3yemMoe A/ MOLAENMPOBaHNS, MOXET COBMNaaaTb UKW He COBMaaaTh C
coepMHeHMEM, UCNOMb3yeMbIM B y3/1e UICTOYHMKA ANA NoToKa. Hanpumep, y Bac MoxeT 6bITb NOTOK,
obpaltaromincs K gaHHbIM 13 6asbl gaHHbIx Oracle, 3akauvBarowmin gaHHble B IBM SPSS Modeler gns
OUMUCTKW WU UHBIX BUAOB 06paboTKu, a 3aTeM 3aKauMBatoLLUN 3TN faHHble B ApYyryto 6asy AaHHbIX
Oracle ons uenen MogenupoBaHus.

« ma nctouHmka paHHbIx ODBC achdhekTBHO BCTpamBaeTcs B KaxaoM notoke IBM SPSS Modeler. Ecnu
MOTOK, CO34aHHbI HA O4HOM XOCTE, BbINOJHAETCS Ha APYrOM XOCTe, MMS UCTOUYHUKA AAHHbIX Ha 3TKX
XOCTaX AOMKHO BbITb OQHMM M TEM Xe. MOXKHO TaKXXe BblbpaTb APYro MCTOYHUK SAHHbIX Ha BKNaaKe
CepBep Kax[oro ysna UCTOYHMKA NN MOAENMPOBaHUS.

CrouMocTm ownbouHoM Knaccudmkaumum

B HEKOTOpbIX KOHTEKCTax onpenesieHHble Buabl ownbok 06xoasaTCs NONb30BaATESNIO L00pOoXe apyrux.
Hanpumep, MoXeT oKka3saTbCs bonee Ooporocrodawmnmm KﬂaCCl/ICbVILI,I/IDOBaTb npeteHaeHTa Ha Kpeagut C
BbICOKMM YpPOBHEM pPUCKA, KaK C HU3KUM YPOBHEM PUCKa (O,EI,VIH BUA, OLIJM6KI/1), yeM KJ'IaCCVI(bVILI,l/IpOBaTb
npeteHaeHTa Ha KpeanuT C HU3KMM YPOBHEM PUCKa PUCKOM KaK C BbICOKMMW YPOBHEM PUCKa (}J,pyroﬁ BUAO,
OLIJI/I6KI/I). CtommocTu owmnboYHon Knaccmcbmxau,mm NOo3BONAKOT 3a4aTb OTHOCUTEJIbHYH BaXXHOCTb
Pa3InvyHbIX BUOOB ownbok npenckasaHud.

CtommocTn owmnboyHom KﬂaCCl/ICbVIKaLLI/IVI - 3TO NO CylWwecCTBY BeCa, NpuMeHdaeMble K KOHKPETHbIM
ncxopam. 3Tm Beca (baKTopVI3yPOTCﬂ B Mo4eNib 1 MOTYT CbaKTI/IHeCKVI M3MEeHWUTb NpegcKasaHune (B
KayecTBe cnocoba 3awmnTbl OT OOporocroauLmnx OLIJM6OK).

3a uckntoueHmnem mogenen C5.0, ctonmocTum owmnbovHom knaccudunkaumm Npyu CKOPUHre Moaenemn He
NPUMEHSIOTCSH, U NPU PAHXMPOBAHUW UKW CPAaBHEHMW MofeNnen BO BHMMaHWe He npuHuMatoTes. Moaens,
BKJIHOUatoLLLasa B cebss CTOMMOCTHU, He MOXKET AaTh MeHblLe oWmnboK, YeM Ta, KOTopas He paHXupyeTcsa u
He MOXEeT PaHXNPOBaTbCH XOTb CKOMb-HMOYAb Bbllle B eAMHMLLAX 06LLen TOYHOCTN, HO, CKOpee BCero,
OoHa byaeT BbIMOMHATLCA NyYlle Ha NPaKTUKe, MOCKObKY B HEl 3a10XXeHOo NpeaycMoTpeHHoe cMelleHmne
B MONb3y MeHee 00pOoroCcTosIux oWmnboK.
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MaTpuua CToMMOCTeN NoKasbiBaeT CTOMMOCTb A1 KaXKA0ro BO3MOXHOI0 coueTaHus npeackasaHHom 1
DEeNcTBUTENbHOM KaTeropuii. Mo yMonyaHuo Ans BCeX CTOMMOCTEN OWNBOUHON Knaccudmrkaumm
3apaeTca 3HavyeHue 1,0. YTobbl BBECTM NONb30BATENbCKME 3HAYEHUSA CTOMMOCTEN, BbibepuTte
Ucnonb3oBaTb CTOMMOCTM OWIM6OYHOIN KNnaccumKauum 1 BBeauTe B MaTpULLy CTOUMOCTEN HYXKHble
BaM 3Ha4YeHus.

YT06bl K3MEHUTbL CTOMMOCTb OLUMBOYHON KaccuduKkaumum, BbibepuTe SUeinKy, COOTBETCTBYHOLLYIO
HY>KHOMY COYeTaHMIO MPeCcKasaHHOro 1 AeNCTBUTENbHOMO 3HAUEHUI, yaanuTe CyllecTByoLee
cofepyKaHue A4YenKmn 1 BBegmTe 4N Hee XKenaemyt CToMMoCTb. CTOMMOCTM He SBAStoTCA
aBTOMaTMYEeCKM CUMMETPUYHbIMU. HanpuMep, ecniv Ans CTOMMOCTM OLWMBOYHOM Knaccudmkaumm A Kak B
3afaTtb 3HayeHue 2,0, y CTOMMOCTM OLMBOYHOM Knaccudmkaummn B Kak A Bce paBHO byaeT 3HayeHue no
yMonyaHuto 1,0, noka Bbl HE U3MEHNUTE TaKKe 1 ero SBHbIM 06pasom.

MpumeyaHue: 3afaBaTb CTOMMOCTMN BO BPEMS NOCTPOEHUS paspellaeT ToNbKOo Moaenb [lepeBbs
peLueHn.

HauBHbIN Kputepui baneca Oracle

HaunBHbI KpuTepuin bareca - 3To 06WEeN3BECTHbIN anropMTM ans npobnem knaccugpmkaumn. Mogenb
HasBaHa HauUBHOU, MOCKOJIbKY OHa paccMaTpuBaeT BCe NpeasiaraeMble nepemMeHHble NpeacKasaHmns Kak
He3aBUCUMble ApPYr OT Apyra. HanBHbIM KpuTepuin baneca - 6bICTpbIN, MacwTabupyemblin anropuTMm,
BbIUYMCAAIOLMIA YCIIOBHbIE BEPOSATHOCTM A1 COMeTaHuin aTpubyToB 1 aTpmbyTa HasHaveHus. Ha ocHoBe
obyyatowmx AaHHbIX OLEHMBAETCS HE3aBUCMMAs BEPOSTHOCTb. ITa BEPOSTHOCTb NepepaeT
npaBOonofobue Kaxaoro Kacca HasHauyeHUs C y4eTOM BXOXKOEHNS KQXKLOM KaTeropmum sHaueHuin ns
KaXkO,0M BXOOQHOW NepeMeHHON.

« [lepekpecTHag NnpoBepKa UCNOMb3yeTCs 419 UCMbITAaHUA TOYHOCTU MOLENN HA TeX e OaHHbIX, KOTopble
MCNoNb30BaJINCb AJ1d NOCTPOEHUA 3ToM Mogenu. 3Ta npoBepKa ocobeHHO nonesHa, ecnu gns
NOCTpPOEHNA MogeNnn AOCTYyNHO Hebonbloe uncno HabnrogeHun.

» BbIiBOA, MOAENM MOXHO MPOCMOTPETL B (hopMe MaTpuLbl. Yncna B MaTpuLe - 3TO YCNIOBHbIE
BEPOSITHOCTY, CBSA3blBatOLLME NpefcKa3aHHble Knacchl (CTonbubl), M coueTaHUs NPeaKTOPOB
rnepeMeHHas - 3Ha4eHune (CTpoKn).

Onuuu apanTuBHoi 6aiecosoi Mmogenu

Nma mopenn. MoxXHO creHepnpoBaTh MMSi MOAEIM aBTOMATUYECKM HA OCHOBE NMOJIS HAa3HAYEHUS UK
nonsa ID (nnbo Tuna Mmogenun B cnyyae, eCiv HUKaKoe M3 3TUX Nnosiel He 3aaaHo) nnbo 3agathb
Mosb30BaTENIbCKOE NMS.

Ucnonb3oBaTb paspeneHHble AaHHble. Eciv onpegeneHo nose pasaena, ata onuus rapaHTUpyeT, 4To
A7 MOCTPOeHUs Mogenu byayT MCMoNb30BaTbCA AaHHbIE TOSIbKO U3 pasaena obyyeHus.

Mone yHMKanbHOCTU. 3afaeT Nose, UCNOSIb3yeMoe A9 OAHO3HAYHON NOEHTUDNKALMM KaXKL0ro
HabnoaeHus. Hanpumep, uM moxeT 6bITb none ID, Takoe kak ID nokynartens. IBM SPSS Modeler
HaKaAblBaeT OrpaHMYeHme: Nose KnYa fOMKHO BbITb YUNCNOBBIM.

MpumM.: 310 none HeobsizaTenbHO AN Bcex y3nos Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster
n Oracle Apriori.

ABTOMaTHUeCcKas NOAroToBKa AaHHbIX. (Tonbko ons 11g) BkntoyaeT (Mo yMoOnyaHMio) Unmn oTkoYaeT
pPeXMM aBTOMaTUUECKON NOAroToBKM AaHHbix Oracle Data Mining. Ecnv aTOT nepekntoyaTesib BKITHOYEH,
ODM aBTOMaTU4YeCKM BbINOSHAET Npeobpa3oBaHUs AaHHbIX, TPebyeMble yKazaHHbIM anropuTMOM.
LononHuTtenbHyt nHopMaLnto cMoTpuTe B pasgene lNoxatus Oracle Data Mining.

JononHuTesibHble ONULUU HAUBHOIO Kputepusa Baieca

MpY NOCTPOEHMM MOAENM OTLESIbHbIE 3HAUYEeHNUS aTPMOYTOB NPEeAUKTOPOB UM Napbl 3HAYEHUA
WFHOPUPYHOTCS, €CIIN TONbKO He CYLLeCTBYeT AOCTAaTOYHOMO YMCNA BXOXKAEHUN OAHHOMO 3HAUEHUS UK
napbl B 0byyatoLmx AaHHbIX. [oporu Ans MrHopMpoBaHMsa 3HAYEHWI 3a4a0TCA KaK L,0/M HAa OCHOBe
yucna sanucer B 0bydaroLLMx AaHHbIX. HAacTponKa 3TUX MOPOroB MOXKET MOHU3UTD WYM U YIYYLINTb
BO3MOXHOCTb 0606L,eHNs Mogenn Ha apyrue Habopbl AaHHbIX.
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« OQUHOYHDBIN Nopor. 3afaeT Nopor AN1A AaHHOro 3HaYeHUs aTpubyTa NpeanKTopa. YMCno BXOXAEHUI
YKa3aHHOro 3HauyeHusa OOMKHO ObITb He MeHbllie 3a4aHHON [0MK1, MHaYe OHO ByaeT NPOUrHOPUPOBAHO.

« MapHbIN nopor. 3azaeT Nopor 4S8 [aHHOW Napbl 3HAYeHWI aTpmbyTa 1 npeamkTopa. Yncno
BXOXAEHWUN YKa3aHHOW Napbl 3HAYEHW LOIKHO ObITh HE MeHbLUe 3a0aHHONM A0NK, nHave oHa byneT
NPOMrHOPMpPOBaHa.

BepoaTtHocTb npepckasaHus. PaspeluaeT BKIHOYATb B MOAEsb BEPOATHOCTb NPaBuiibHOroO
npeackasaHus ois BO3MOXHOM0 MCX0AA NoJa HasHadeHus. YTobbl BKIHOUMTb 3TY BOSMOXHOCTD,
HaXXxMuTe KHomnKy BbibpaTb, 3aTemM 3apathb, BbibepuTe OAMH M3 BO3MOXHbIX MCXO0B, a 3aTEM HAXMUTE
KHoNKy BectaBuUTb.

Ucnonb3oBatb Ha6op NnpeackasaHua. NeHepupyeT TabnunLy Bcex BO3MOXKHbIX Pe3ynbTaToB AJ15 BCEX
BO3MOXHbIX MCXOL0B MOJISi HA3HAYEHNS.

ApanTuBHbIN Kputepuit baneca Oracle

ApanTuBHas ceTb balieca (Adaptive Bayes Network, ABN) cosnaeT knaccugumkaTopbl 6anecoBcKux cetemn
npu nomowm MDL (Minimum Description Length - MMHUManbHas OJIMHbI ONUCAHUS) U aBTOMATUYECKOro
oTbopa nokasatenen. ABN paeT xopolune pesynbTaThl B ONpefeneHHbIX CUTyaumsx, rae HamBHbIN
KpuTepwuin Baiteca He paboTaeT LOCTATOYHO XOPOLLO, U NOJy4aeT HE MEHEE XOPOoLUMe Pe3ynbTaThl B
60MbLIMHCTBE OCTasIbHbIX C/ly4aeB, XOTA NPOM3BOAMTENIbHOCTb MOXET BbITb HKe. Anropntm ABN
NpeaocTaBNsSeT BO3MOXKHOCTb MOCTPOEHMS TPEX TUMOB PAaCLUMPEHHbIX MOAENeN Ha OCHoBe 6alieCcoBCKMX,
BKJ/1tOYas ynpoLLeHHble (0QHOYHKLMOHANbHbIE) MOLENY AePEBa PELLUEHWNI, COKPALLEHHbIE MOAEeNH
HaMBHOro KpuTepus baneca n MHOrOYHKLMOHANbHbIE MOLENM C NPUMEHEHMEM BYCTUHTA.

ApumM.: Anroputm Oracle AganTueHbii baliec 6b1n oTbpoleH B Oracle 12C 1 He noaaepxuBaeTca B IBM
SPSS Modeler npu ncnonbsosaHum Oracle 12C. CmoTpuTe http://docs.oracle.com/database/121/DMPRG/
release_changes.htm#DMPRG726.

CreHepupoBaHHble Moaenu

ABN B 00HOMYHKLMOHAIbHOM pPeXMnMe NOCTPOeHNs reHepupyeT (Ha ocHoBe Habopa ynoboumTaeMbix
npaBu) YNpoLL,eHHOe AepPeBo peLleHnin, Nno3Bonatollee b1sHec-nonb3oBaTeNo UMW aHANIMTUKY NOHATb
obocHoBaHMe npeackasaHnii MOLEnn 1 COOTBETCTBEHHO BbINOJIHWUTL AeNCTBME UNn 06bACHUTb ero
OpYyrMM. 3TO MOXET 0Ka3aTbCs CyLLEeCTBEHHbIM MPEenMyLLLeCTBOM MO CPaBHEHUIO C MOAENSIMN HAUBHOTO
KpuTepusa baeca n MHOrothyHKLUMOHaNbHbIMU MOAENSMUN. YKa3aHHble NpaBuila MOXHO NPOCMOTPETh B
IBM SPSS Modeler nogobHo ctaHgapTHOMy Habopy npaBun. MNpocTton Habop npaBun MOXeT BbIrNSaeTb
cnepyowmm obpasom:

IF MARITAL_STATUS = "Married"

AND EDUCATION_NUM = "13-16"

THEN CHURN= "TRUE"

Confidence = .78, Support = 570 cases

CokpallleHHble Mofenn HanBHoro Kputepusa balieca n MHorogyHKUMOHabHble Mogenu B IBM SPSS
Modeler npocMoTpeTb HeNb3s.

Oonuuu apanTuBHou 6aiecoBoi Mogenu

Mmsa Mopenun. MoxHO creHepupoBaTh MM MOAE/IM aBTOMATUUYECKM HA OCHOBE NOJIA Ha3HaYeHWs UK
nons ID (nnbo Tuna Momenu B ciyvae, eciim HUKaKoe U3 3TUX Nosei He 3a4aHo) NMbo 3a0aTb
Nnofb30BaTe/IbCKoe NMS.

Ucnonb3oBaTtb paspeneHHble gaHHble. Ecnun onpefeneHo nose pasgena, ata onuma rapaHTUpyeT, 4To
aona nocTtpoeHna moaenun 6y,£|,yT MCNoNb30BaTbCA AaHHbIE TOJIbKO U3 pa3fgena O6yL‘|eHl/IF|.

Mone yHMKanbHOCTU. 3afa€eT NoJe, UCNOJSIb3YEMOE A9 OLHO3HAYHON NOEHTUDNKALMM KaXKLoro
HabnogeHns. Hanpumep, um MmoxeT 6biTb none ID, Takoe kak ID nokynartens. IBM SPSS Modeler
HaKagblBaeT OrpaHMYeHne: Nose KatoYa foMXKHO 6bITb YNCNOBbIM.

MpumMm.: 310 None HeobsAzaTenbHO Anga Bcex y3nos Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster
n Oracle Apriori.
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Tun Mogenu
[ns NnocTpoeHns MOAENM MOXHO BblibpaTb OOMH U3 TPEX Pa3/INYHbIX PEXMMOB.

» MHOroyHKLMOHaNbHbINU. BbINOMHSET NOCTPOEHWEe 1 CpaBHEHWe psaa Mogenen, Bkatodvas Moaenb NB
MJHOC 0OHO- U MHOFO(YHKLMOHAaNIbHbIE MOAENV NPOU3BeAeHUsl BepPOATHOCTeN. ITOT caMblit
BCEOOBLEMITIOLLMI PEIKMM, U TO3TOMY OH TPebyeT 6osiblle BCEro BpeMeHU Ha BbluncneHune. Mpasuna
reHepupyoTCs, TONbKO eCn Nyylleit okasbiBaeTcs ogHO(YHKLMOHaNbHast Moaenb. Mpu Bbibope
MHOroyHKUMOHaNbHOM Moaenu unu mogenv NB HMKakue npaBusia He reHepupyoTcs.

« OpHO(hyHKLUOHANbBHbIN. CO34aeT yNpoLLeHHOe fiepeBo pelleHnin Ha ocHoBe Habopa npaBun. Kaxpoe
MPaBWIIO COAEPHKMUT YCIIOBUE HApaay C BEPOSTHOCTAMMU, CBA3AHHBIMU C KAXAbIM MCXOA0M. ITH Npasmna
UCKIOYAIOT APYr Apyra v 3agatoTcs B hopmate, yao6HOM A YTEHMS NOMb30BATENAMM, YTO MOXKET
0Ka3aTbCs CYLWECTBEHHbIM MPENMYLLECTBOM MO CPABHEHUIO C MOAENSMU HAMBHOTO KpuTepus baeca u
MHOTrO(YHKLMOHANTbHBIMU MOLENAMM.

« HausHbI Baitec. BoinonHgaeT noctpoeHune moaenu NB 1 ee cpaBHeHMe C anpuopHON BEPOATHOCTbIO
rnobanbHon BbIbOpkM (pacnpeneneHnemM 3aHauyeHuUin HasHaveHusa B rnobanbHo Bbibopke). Monenb NB
reHepupyeTcs KakK BbIXOf4Has, TO/IbKO €C/IM OHa OKa3bliBaeTCs Ny4YLNUM NPeanKTOPOM 3HAYEHNN
Ha3Ha4eHUs Mo cpaBHEHMo ¢ rnobanbHOM anpPUOPHOM BEPOATHOCTLIO. B NpoTMBHOM cnyyae B KayecTBe
BbIXOOHOW HMKaKas MOAEsb He reHepupyeTcs.

JononHutenbHble oNuuM aganTUBHOro Kputepus baleca

OrpaHU4UTb BpeMs BbINOJIHEHUSA. BbibepuTe 3Ty onuuio, 4Tobbl 3a4aTb MaKCMManbHoe BpeMms
NOCTPOEHNA B MMHYTax. ATO cAenaeT BO3MOXHbIM reHepupoBaHie Modesiel 3a MeHbllee BpeMms, XoTs
NTOroBas MOAE/b MOXET MOJSyUNTbCA MeHee TOUHOM. B Kax a0/ KOHTPOIbHOM TOUKe npolecca
MoLeNMpoBaHNa airopUTM Nepem Npoao/xeHmeM 06paboTKu NpoBepsaeT, CMOXET SN OH BbINONHUTb
cneaylolLmMiA aTan 3a 3alaHHoe BpeMs, M BO3BpaLlaeT Jlydllyto Mofesb, OOCTYMHYI Ha MOMEHT
LOCTUXXEeHUs npeaena.

MakcuManbHoe YUCo NPeauKTOPOB. dTa onuma nossonseT OrpaHn4ynTb CNOXHOCTb MoaeNn n
NOBbICUTb MPOMN3BOANTENIbHOCTDb, 6naro,£|,apﬂ OrpaHN4YeHnto Ynmcna ncnosib3yeMbixX NpeamnKTopoB.
MpeanKTopbl paHXMPYOTCA Ha OCHoBE Mepbl MDL nx Koppenaunm ¢ HasHayeHNeM B Ka4yeCcTBe Mepbl UX
I'IpaB,EI,OHO,D,O6Mﬂ, BKJZ1lO4aeMOro B Mmoae/ib.

MakcuManbHoe YUCIo NPeauKTOPOB HAMBHOIO KpUTEepuUs Baleca. 3Ta onuuna 3afgaeTt MakCnMmalibHoe
Yncno NpeanKTopoB, NCNOJIb3yeMbIX B MOOETM HAMBHOIO KpUTEpPUA baleca.

MeTop, onopHbix BeKkTOopoB (Support Vector Machine, SVM) Oracle

MeTo[, onopHbIX BEKTOPOB (SVM) - 3T0 anroputm Knaccudurkaumm n perpeccun, MCnonb3yrLwmnn Teoputo
MalmMHHOro obyyeHna ons MakCMMm3aLl MM TOYHOCTU NpeackasaHns 6es nepeobyueHuns. SVM ncnonbsyet
Heobsa3aTenbHOe HenMHenHoe npeobpasoBaHue 0byyaroLWUX AaHHbIX C MOCNELYIOWMM MOUCKOM
ypaBHEHWI perpeccum B NpeobpasoBaHHbIX AaHHbIX AN pa3feneHuns Knaccos (B cryyae
KaTeropuanbHbIX HA3HAYEHWI) UK NOATOHKM HasHavYeHNs (B Clyyae HenpepbiBHbIX HA3HAYEHWIA).
Peanusaums Oracle SVM paspeluaeT NoCcTpoeHre Mofenen npy NnoMoLLM OAHOMO U3 ABYX OOCTYMHbIX
f4ep: IMHENHOro UKW rayccoBo. JIMHenHoe 94p0 NOTHOCTLIO ONyCKaeT HeNlMHelHoe npeobpasoBaHue,
NoaToOMy MoNyYeHHas MOAESb ABASETCS NO CYLLECTBY PErpecCUOHHON MOOENbIO.

[ ononHuTenbHy MHOPMaLUIO CMOTPUTE B pykoBoOCTBE paspaboTyuka npuknadHsix nporpamm Oracle
Data Mining v pasgene Moxatus Oracle Data Mining.

Onuuun mopenu SVM Oracle

Uma Mopenu. MoxHo creHepupoBaTb UMA MoLesIM aBTOMaTUYECKMN Ha OCHOBE Nosd Ha3HavyeHunda nnm
nons ID (nnbo Tuna Momenu B criyyae, eCiim HUKaKoe U3 3TUX Noneit He 3aa4aHo) NMbo 3aaaTh
NMosib30BaTeIbCKOe NMA.

Mone yHMKanbHOCTU. 3afaeT Nose, UCNoSb3yeMoe A9 OAHO3HAYHON NOEHTUMNKALMM KaXKL0ro
HabnogeHus. Hanpumep, uMm MmoxeT 6bITb none ID, Takoe kak ID nokynartens. IBM SPSS Modeler
HaKNaAblBaeT OrpaHMYeHme: nose Kn4a 4OMKHO BbiTb YUNCNIOBBIM.
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MpumMm.: 310 None HeobsAzaTenbHO s Bcex yanos Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster
n Oracle Apriori.

ABTOMaTHUUecKasi NOAroTOBKA AaHHbIX. (Tonbko gns 11g) BrntovaeT (N0 yMONYAHUIO) UM OTKItOYAET
PEeXMM aBTOMaTMYECKOM NOAroToBKM AaHHbIX Oracle Data Mining. Ecnu aTOT nepekntoyaTtesib BKKOYEH,
ODM aBToMaTtunyecku BbinonHaeT npeobpasoBaHns gaHHbIX, TpebyeMble yKasaHHbIM airfOPUTMOM.
LJononHuTenbHyo nHopmauuto cMoTpuTe B pasgene MoHstus Oracle Data Mining.

AKTUBHOe o6yueHue. MpegocTaBnseT cnocob paboTbl ¢ 60nblIMMM HABopaMK NocTpoeHus. Mpu
aKTMBHOM 0BYyUYeHUN 3TOT a/ITOPUTM CO34aEeT HavasibHYO0 MOAENb Ha OCHOBE HeboMbLLON BEIBOPKYM Nepep,
NMPUMEHEHNEM K NoJIHOMY obyyatoleMy Habopy AaHHbIX, @ 3aTeM BbINOJIHAET MHKPEMEHTHOe
06HOBNEHMeE BbIBOPKM 1 MOLENN Ha OCHOBE MOJTyYeHHbIX pe3ysibTaToB. LMK noBTopsieTcs, noka He
6yneT nosiydyeHa CXOAMMOCTb MOAENN Ha 00yYatoLLMX OaHHbIX UM AOCTUFHYTO MaKCMMabHO
AONyCTUMOE YMCI0 OMOPHbIX BEKTOPOB.

dDyHKUMa aapa. Boibepute JInHeHoe v FayccoBo 1160 0cTaBbTe 3HAYEHME MO YMOJSTYAHUIO
OnpepgenseTca cucTeMoi, utobbl paspeLnTb cUCcTEMe BbibpaTb Hanbonee noaxoasiiee A4po. Fayccosbl
f4pa NPUrofHbI TAKXe K U3ydeHuto bonee CNoxHbIX B3aMMocBs3e, Ho B 0bLem cnyyae TpebytoT
6oblUe BPEMEHN Ha BblunceHne. Bo3MOXHO, Bbl 3aX0TUTE HAYaTh C IMHENHOMO aapa v nonpoboBaTthb
NMPUMEHUTb rayCcCoBO SAP0, TONbKO €C/N JIMHENHOMY SAPY He YAACTCSA HaWTW TOYHY NOoAroHKy. C
60onbLIel BEPOATHOCTBIO 3TO MOXKET MPOU30MTH C PEFPECCMOHHON MOLENbIO, FAe 3HauYeHne Bbibopa agpa
Bbiwe. Kpome TOro, MMenTe B BMUAY, UTO Mogenn SVM, NoCTpOeHHbIe C rayCCOBbIM S4pOM, HeNb3s
npocmoTpeTb B IBM SPSS Modeler. Mogenu, NnoacTpoeHHble C IMHENHBIM S4p0M, MOXXHO MPOCMOTPETHL B
IBM SPSS Modeler Tem ke cnocobom, UTo 1 cTaHAAPTHbIE PEFPECCMOHHbBIE MOLESN.

MeTopn HopMmanusauum. 3agaeT MeToq, HoOpManM3aLMmM 4ns HENPEpPbIBHbIX BXOAHbIX NOSEN 1 NOen
HasHauyeHus. MoxHo BbIbpaTb Z-oueHKa, MuH-Makc nnu Het. Ecnun nepekntovatens ABToMaTUueckKas
NOAroToBKa AAaHHbIX BKOYeH, Oracle BbiNonHAET HopManu3aumuo aBTomatmyecku. Ytobel BoibpaThb
MeTopn, HopManu3saumnu BpyUYHYo, BbIKIFOUUTE 3TOT NepektoyaTternb.

JononHutenbHblie onuun SVM Oracle

Pasmep Kawa aapa. 3agaeT pasmep kawa (B 6aritax), KOTopbii 6yaeT NCNoNib30BaTbCs A1 XpaHeHWs
BbIYMCIIEHHbIX 4P BO BPeMsi onepaLuy NocTpoeHms. Kak MOXHO 0XKMAaTb, K3l 6onbliero pasmepa
06bIYHO NpMBOAAT K Bosiee BbICTPLIM OMepaunsM NoCTpoeHus. 3HaveHre No ymonyaHuio - 50 MbanrT.

Jonyck pns cxoamMMocTu. 3aaeT 3HaueHne Jonycka, AoNycTMMoe nepes NpekpaLleHeM NoCcTPOeHNs
MoZenun. 3To 3HaYeHme JOonXKHO 6biTb Mexay 0 n 1. 3HaueHume no ymonudaHuto - 0,001. C pocTom
3HAYEeHMN YCKOPSETCS NOCTPOEHNE MOAENEN, HO MOHMMKAETCS UX TOYHOCTb.

3apaTb cpegHEKBaApaTUUHOE OTKIIOHEeHUe. 3a4aeT NnapaMeTp CpefHeKBaaApaTUUHOro OTKIOHEeH S,
MCMOMb3yEeMblil rayCCOBbLIM 4POM. 3TOT NapaMeTp BMSET HA KOMMPOMMUCC MEXAY C/TIOXHOCTbIO MoLAenu
1 BO3MOXHOCTb!O ee 06061 eHMs Ha Opyrue Habopb! AaHHbIX (MepeobyyeHmne n HepoobyyueHne JaHHbIX).
Bosnee BbicoKMe 3HAUYEHMS CPpeAHEKBaOPaTUYHOMO OTKJIOHEHMS 6naronpusaTcTByeT Hego06y4eHuto. Mo
YMOJIYaHMIO 3TOT NapamMeTp OLEHMBAETCS N0 00yYatoLLMM AaHHbIM.

3apaTb ancunoH. (TonbKo A/t PerpeccnoHHbIX Mogesnein) 3aJaeT sHaveHre MHTepBasia AonycTMMOoW
ownbKM Npy NOCTPOEHUM MOAENeNn, HeUYBCTBUTENbHbIX K 3NCUIOH. [pyruMu CloBaMm, 3TO 3HaUYeHne
No3BoNseT OTANUNTb Hebonbwre (MFHOPUPYEMbIE) OLIMOKM OT 60MbLLMX (HE UTHOPUPYEMbIX) OLINOOK.
3T0 3HaYeHMe JoMKHO 6biTb Mexay 0 1 1. 3HaueHne No YMOTYaHUIO OLLeHMBAeTCs Mo obyvatoLwmm
OaHHbIM.

3apaTb NnoKasaTtesb C/IOXKHOCTU. 3aaeT NokasaTesb CNIOXHOCTU, YCTaHaBIMBaOLWMNI KOMNPOMUCC
Mexay MoaesnbHol ownbkon (M3MepsaeMolt Mo obyyatoLMM OAaHHbIM) U CNOXHOCTbIO MOLENM C Liefbio
n3bexatb nepeobyveHns U HepoobyueHUs NaHHbIX. Bonee BbICOKME 3HAYEHNS yCTaHaBNNBatoT
60MbWNI WITpach Ha OLWKGKN, C MOBbILLEHHbIM PUCKOM NepeobyyeHnsa AaHHbIX; MeHbLINe 3HaYeHus
YyCTaHaBNMBAOT Ha OWNBKM MeHbLNIA LWITPad U MOTYT NPUBECTU K HeJ,006yUeHUIo.

3apaTb HOpPMy BbIGPOCOB. 3aaeT HyXXHYI0 HOPMY BbIGPOCOB B 06yYaloWmMX AaHHbIX. [LoMyCTUMO TOSbKO
Ans mogenen SVM ogHoro knacca. C napamMeTpoM 3aaaTh NoKasaTtesib CJI0XKHOCTU VCNOb30BaTh
Henb3s.
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BepoaTHocTb npepckasaHus. PaspeluaeT BKAOYATb B MOAE/b BEPOATHOCTb NPaBUiIbHOIO
npencKkasaHma a8 BO3MOXHOM0 MCxo4a nons HasHayeHns. YTobbl BKIOUMTbL 3Ty BOSMOXHOCTb,
HaXXMuKTe KHoMKy Bbi6paTb, 3aTeM 3apathb, BbibepuTe OANH M3 BO3MOXHbIX MCXOA0B, a 3aTEM HAXMUTE
KHOMKY BCTaBUTD.

Ucnonb3oBaTb Ha6op npeackasaHua. [eHepupyeT Tabnunuy BCEX BO3MOXKHbIX Pe3ybTaToB AJ1s BCeX
BO3MOXHbIX UICXOL0B MOsi HasHaUeHus.

Onuuun BecoB SVM Oracle

B mopgenun KﬂaCCVI(bVIKaLI,VIM npun nomMoLn BECOB MOXHO 3a4aTb OTHOCUTEJIbHYH BaXXHOCTb Pa3JIMYHbIX
BO3MOXHbIX 3HAYEHUIN HA3HAYEHNSA. ITO MOXKET OKA3aTbCs MOJIE3HbIM, Hanpumep, eCnn TO4KM B OaHHbIX
O6y‘~IeHl/IF| He pacnpegeneHbl peasIMCTUYECKn No KaTteropnaMm. Beca no3Bona0T CMeCTUTb MOLEb, uTObbI
MOXHO 6b1110 CKOMNEHCMpPOBaTb KaTeErophu, xyxe npencrtaBjieHHble B JaHHbIX. C yBENN4YEeHmneM Beca gnqa
3Ha4YeHNA Ha3Ha4YeHNAa OO/IXKEH BO3PaCTaTh MPOUEHT NMPaBUJIbHbIX npep,cxasaHMVl 0N faHHOM
KaTteropumu.

3HauvyeHMs Beca MOXHO 3a4aTb TpeEMA cnocobamu:

- Ha ocHoBe 06yqa|ou.w|x AAaHHbIX. 3TO ONuUM4a no yMonyaHuio. Beca ocHOBbIBalOTCH Ha OTHOCUTESNIbHOM
BCTPEYaAEMOCTH KaTeFOpMVI B OaHHbIX O6y‘-IeHl/lﬂ.

- PaBHble pna Bcex KnaccoB. [11s Bcex KaTeropuin Beca onpegensatotcsa kak 1/k, rae k - uncno
KaTeropui HasHayeHus.

« Monb3oBaTenbckoe. MOXHO 3a1aTb CBOW COBCTBEHHbIe Beca. HavasibHble 3Ha4YeHMsa 4719 BeCoB
3a0al0TCs paBHbIMU A1 BCeX KaTeropuii. Beca o oTaenbHbIX KATEMOPUA MOXHO CKOPPEKTMPOBaThb C
YUYETOM MOMNb30BaTENbCKMX 3HAUEHUI. YTOBbl CKOPPEKTUPOBATL BEC KOHKPETHOW KaTeropuu, BbibepuTe
AueiKy Beca B Tabnuue, COOTBETCTBYIOLLEN HY>KHOMN KaTeropuu, yoanute cogepyaHune auenkn u
BBEOUTE Xenaemoe 3HaueHue.

Beca onsa Bcex KaTeFOpMVI B CyMMe O0J1XKHbl COCTaB/IATb 1,0. Ecnun nx CyMMa He paBHa 1,0, BbIBOOMTCSH
npeapynpexaneHume c onuuen aBToMaTUYECKON HOpMann3auunn 3HauyeHun. Takas aBToMaTnveckas
KOPPEKTUPOBKa COXPaHAET COOTHOLEHNA NO KaTeropnam oagHOBpeMeHHO C NpuMeHeHneM orpaHmn4veHmnqa
no Becy. 3Ty KOPPEKTUPOBKY MOXXHO BbINMO/IHUTb B ntoboe BpeMs, HaXxaB KHOMNKy HopmanusoBaTtb.
YT106bI BOCCTAHOBUTL B Tabnuue paBHble 3Ha4YeHNA ON1d BCeX KaTeFOpMVI, HaXXMUTE KHOMNKY YPaBHATD.

06061eHHbIe NuHeHble Mmopgenu Oracle (OJIM)

(Tonbko gns 11g) O606LEeHHbIe NMMHENHbIE MOAENM 0CNabnAT orpaHMUYMBatoLLMe ONYLLEeHWS,
HaknagblBaeMble IMHENHbIMU MOAENSAMU. ITO KacaeTCs, HanpuMep, LONYLWEHWUI, YTO Y NepeEMEHHON
HasHa4YeHs [OMXKHO BblITb HOPMaNbHOE pacnpeneneHne 1 YTo BANSHMUE NPEANKTOPOB Ha MEPEMEHHYO
Ha3Ha4YeHs1 No CBOEeMYy XapakTepy nmMHernHo. 0606LWweHHas NMHeHaa Mogenb yoobHa ans
npenckasaHui, roe y HasHaueHus, ckopee Bcero, byaeTt pacnpegeneHue, oTanyaroLuLeecs ot
HOPMasIbHOrO pacnpefeneHuns, Hanpumep, NOIMHOMMANbHOE UK pacnpegeneHune MyaccoHa. TakuM xe
obpasoM, 0606LeHHaa NMHeNHas MoLefb NonesHa B CiyYasx, rae B3aMMocBsisb (M CBS3b) Mexay
npeauKkTopamMm n HazHauyeHMeM, CKopee BCero, byaeT oTnnYaTbCs OT JIMHENHON.

[JononHnTenbHy MHOPMaLUIO CMOTPUTE B pykoBOOCTBE paspaboTyuka hpuknadHsix nporpamm Oracle
Data Mining v B pasgene MoxaTus Oracle Data Mining.

Onuuu mopenu OJIM Oracle

Uma Mopenu. MoxHo creHepupoBaTb UMA MOoLesIn aBTOMaTUYECKN Ha OCHOBE Nosid Ha3HavyeHunda nnm
nons ID (nubo Tuna Mozenu B cryyae, eCin HUKaKoe 13 3TUX Nonew He 3afaHo) nMbo 3anath
NnoN1b30BaTeJ/IbCKOE NMA.

Mone yHMKanbHOCTU. 3afaeT Nose, UCNoSb3yeMoe A9 OAHO3HAYHON NOEHTUDNKALMM KaXKL0ro
HabnogeHns. Hanpumep, um MmoxeT 6bITb none ID, Takoe kak ID nokynartens. IBM SPSS Modeler
HaKNaAblBaeT OrpaHMYeHme: nose Kn4a 4OMKHO BbiTb YUNCNIOBBIM.
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MpumMm.: 310 None HeobsAzaTenbHO s Bcex yanos Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster
n Oracle Apriori.

ABTOMaTHUUecKasi NOAroTOBKA AaHHbIX. (Tonbko gns 11g) BrntovaeT (N0 yMONYAHUIO) UM OTKItOYAET
PEeXMM aBTOMaTMYECKOM NOAroToBKM AaHHbIX Oracle Data Mining. Ecnu aTOT nepekntoyaTtesib BKKOYEH,
ODM aBToMaTtunyecku BbinonHaeT npeobpasoBaHns gaHHbIX, TpebyeMble yKasaHHbIM airfOPUTMOM.
LJononHuTenbHyo nHopmauuto cMoTpuTe B pasgene MoHstus Oracle Data Mining.

MeTopn HopMmanusauum. 3agaeT MeToq, HopManM3aLMm 4na HENPEepPbIBHbIX BXOAHbLIX NOSEN 1 NOJen
HasHaveHus. MoxHo BbibpaTb Z-oueHKa, MuH-Makc nnun Her. Ecnu nepekntoyatens ABToMaTuveckas
NOAroToBKa AAaHHbIX BKOYeH, Oracle BbiNonHAET HopManu3auuo aBTomatnyecku. Ytobel BoibpaThb
MeTo[, HopManusaLuum BPyUHYH0, BbIKIIOUUTE 3TOT Nepekryarternb.

06pa6oTKa NponyLLeHHbIX 3HA4YeHUN. YKasbiBaeT, kak 0bpabaTbiBaTb NPONyLLIEHHbIE 3HAUEHUS BO
BXOLHbIX AaHHbIX.

« 3aMeHMTb Ha cpepHee 3HaYeHUe U Moay 3aMeHdeT nponyleHHble 3Ha4YeHNAa YACNOBbIX anl/I6yTOB Ha
cpegHee 3HavyeHne, a KateropuasibHbiX anVI6yTOB - Ha Mopy.

» Ucnonb30oBaTb TONbKO MOJIHbIE 3aMNUCK UTHOPMPYET 3aNnCK C NPOMNyLLEHHBIMU 3HAYEHUAMM.

AononHutenbHble onuun OJIM Oracle

Ucnonb3oBaTb Beca CTPOK. BkitounTe aTOT nepeknovaTesb, YTOObl aKTMBMPOBATb COCEOHWI
BblNagalLwmi CNMCOK, B KOTOPOM MOXHO BblbpaTth cTonbew, cogepawmi KoahhnuMeHT B3BeLLMBaHUS
0151 CTPOK.

CoxXpaHUTb UArHOCTUKY CTPOK B Tabnuue. BKiounTe aTOT nepeksoyaTesb, YTobbl akTUBMPOBATh
cocefHee TEKCTOBOE NoJie, rae MOXHO BBECTM MMA TabnuLbl 419 BKHOYEHNSA B HE€ AMArHOCTUKM Ha
YPOBHe CTPOK.

YpoBeHb poBepus koathpuumeHTta. CteneHb goctosepHocTn (0T 0,0 o 1,0) HaxoXaeHWs 3HaueHus,
npefcKasaHHOro Ansa HasHayeHus, B OBEPUTENbHOM MHTEPBAase, BbIYUCIIEHHOM MOLENbIO.
LloBepuTenbHble Npefenbl BO3BPALLATCSA CO CTAaTUCTUKOM KoadhhmumeHTa.

OnopHasa Kateropusi pns HasHaueHusa. Boibeprte NMonb3oBaTenbckoe, 4Tobbl BbIGpaTh 415 Nons
Ha3HaYeHUs 3HauYeHWe, KoTopoe ByaeT MCNob30BaThCs B KAUeCTBE OMOPHON KaTeropun, Un octaBbTe
3HayveHue n ymonyaHuio ABTO.

Fpe6HeBas perpeccus. [pebHeBas perpeccus - 3T0 MeTOL, YCTPAHSOWMIA CUTYaLMIO, MLe CIINLLKOM
BbICOKa CTEMNEHb KOPPENALUMM B NepPeMeEHHbIX. Bbl MOXeTe, npuMeHuB onuuio ABTO, paspeLlmnTb
anropuTMy ynpasaaTb UCNOMIb30BaHNEM 3TOro MeToAa, b0 ynpaBnaaTb UM BPYYHY NOCPEeLCTBOM
onuuin OTKNUNTL 1 BKNounTb. Ecnn Bl BbiIGpany BKAOUEHWE rpebHeBOM perpeccumn BpyUHy, MOXHO
nepeonpenennTb CUCTEMHOE 3HaYeHMe No yMOoN4YaHuIo gas napameTpa rpebHeBon perpeccun (ridge),
BBeAS 3Ha4YEHMEe B CMEXHOM none.

CreHepupoBaTb KP[, pna rpe6HeBol perpeccuun. BknounTte aTOT NepeksoyaTesb, eCiiv XoTuTe
reHepupoBaTb CTaTUCTUKY KoadunumeHT pasbyxaHus perpeccum (KPL) npu ncnonb3oBaHum gas
JNIMHEMHOW perpeccun napameTpa ridge.

BepoaTtHocTb npepckasaHus. PaspeluaeT BKIHOYATb B MOAEsb BEPOATHOCTb NPaBuiibHOrO
npenckasaHus 419 BO3MOXHOIMo Mcxona nons HasHaveHusl. YTobbl BKIOUNTL 3TY BO3MOXHOCTb,
HaXXMUTe KHONKy BbI6paTtb, 3aTeM 3apaTthb, BoibepuTe O4MH M3 BO3MOXHbIX MCXOA0B, a 3aTEM HAXMUTE
KHOMNKy BcTaBuThb.

Ucnonb3oBaTb HA6op NnpeackasaHua. leHepupyeT TabnunLy Bcex BO3MOXKHbIX Pe3ynbTaToB AJ15 BCEX
BO3MOXHbIX MCXOL0B NOJIS HA3HAYEHNS.

Onuuu Becos OJIM Oracle

B Mopenu knaccugurkaumm npy NoMoLLM BECOB MOXHO 33aTb OTHOCUTESTbHYH BaXXHOCTb PasfiNYHbIX

BO3MOXHbIX 3HAYEHWNN Ha3HaYeHMs. ITO MOXKET OKasaTbCs NOJIe3HbIM, HANPUMeEp, eC/IY TOYKMW B JaHHbIX
obyueHus He pacnpegeneHbl peaMCTUYecKm No Kateropmsam. Beca no3BoNstOT CMECTUTb MOAESb, YTobbI
MOXHO BblSI0O CKOMNEHCMPOBATL KATEropumn, Xy»e npeacTaBieHHble B faHHbIx. C yBennyeHmnem Beca ans
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3Ha4YeHNA Ha3Ha4YeHNA OO/1XKEH BO3PaCTaTh MPOUEHT NPaBUJIbHbIX npep,cxasaHMVl 0N faHHOM
KaTeropumu.

3HauveHMs Beca MOXHO 3a4aTb TpeMA cnocobamu:

- Ha ocHoBe 06yqa|ou.w|x AAaHHbIX. 3TO ONuM4a no yMonyaHuio. Beca ocHOBbIBaKOTCH Ha OTHOCUTESNbHOM
BCTPEYaEeMOCTH KaTeFOpMVI B OaHHbIX O6y‘-IeHl/lF|.

- PaBHble pna Bcex KnaccoB. [115 Bcex KaTeropuin Beca onpepgensatotcsa Kak 1/k, rae k - uncno
KaTeropui HasHayeHus.

« Monb3oBaTenbckoe. MoOXHO 3a4aTb CBOW COBCTBEHHbIE Beca. HayasibHble 3Ha4eHusa 4719 BeCoB
3a0al0TCA paBHbIMU A1 BCeX KaTeropuii. Beca anga oTaenbHbIX KATEFOPUA MOXHO CKOPPEKTMPOBaThb C
YUYETOM MOMNb30BaTENbCKMUX 3HAUEHU. YTOBbl CKOPPEKTUPOBATL BEC KOHKPETHOW KaTeropuu, BbibepuTe
AuenKy Beca B Tabnuue, COOTBETCTBYIOLLEN HYXKHON KaTeropuu, yoanute cogepyaHune auenkn u
BBEOUTE enaemoe 3HaueHue.

Beca onsa Bcex KaTeFOpMVI B CyMMe O0J1XKHbl COCTaB/IATb 1,0. Ecnun nx CyMMa He paBHa 1,0, BbIBOOMTCSH
npepynpexaneHume c onuuen aBToMaTUYECKOMN HOpMann3auunn 3HauyeHun. Takas aBToMaTn4veckas
KOPPEKTUPOBKa COXPaHAET COOTHOLEHNA NO KaTeropnam oagHOBpPeMeHHO C NpuMeHeHneM orpaHmn4vyeHmnqa
no Becy. 3Ty KOPPEKTUPOBKY MOXXHO BbINO/IHUTb B ntoboe BpeMs, HaXxxaB KHOMNKy HopmanusoBaTtb.
YT106bI BOCCTAHOBUTL B Tabnuue paBHble 3Ha4YeHNA ON1d BCEX KaTeFOpMVI, HaXXMUTE KHOMNKY YPaBHATD.

DepeBo peweHun Oracle

Oracle Data Mining npegnaraeT KnaccMyecKyt BO3MOXHOCTb [lepeBo peLleHnin Ha OCHOBE
obwenpuHaToro anroputma epeBo knaccugpukaumm n perpeccun. Mogens epeso pewwerHnin ODM
COAEPXMUT NOJTHYIO MH(OPMALMIO O KAXXA0M Yy3/1e, BKIYas A0BEPUTENbHYIO BEPOSATHOCTb, NOALEPKKY U1
KpuTepuin pasbrenuns. [1ns Kaxaoro ysna MoxeT BbIBOAUTLCS NMOSTHOE NPAaBUIIOo, a Takxke
npepoctaenseTcs aTpnbyT naeHtTugukaTopa 0bbekTa, noaexalmin NCnonb30BaHMI0 B KavecTBe
atpubyTa Npy NpUMeHeHUn Moaenu K HabntogeHMo C NPONYLLEHHbIMY 3HAYEHNUAMMU,

[epeBbs pelleHunii LWWMPOKO UCMOSb3YHTCA U3-3a X MOBCEMECTHON MPUMEHUMOCTH, NIErKOCTH
NPUMEHEHUs U NPOCTOTbI NOHMMaHUS. [lepeBbs peLlleHni TLATeIbHO NPOBEPSAIOT KaXabl
NoTeHUMaNbHbIN BXOLHOW aTpMbyT, BbINOSHAKLWMIA MOMCK nydwero “paspenntens” (To eCTb TOUKHK
oTceyeHusa aTpubyTa, Hanpumep: AGE > 55), KoTopblli pa3buBaeT 3anmcy AaHHbIX HUCXOAALEro NoToka
Ha HEeCKOJIbKO OLHOPOAHbIX COBOKYMNHOCTEN. [ocne kaxaoro pewweHuns pasbueHns ODM nosTopsieT
npoLiecc, BeayLmi K poCcTy BCEro AepeBa U CO30aHNI0 KOHEYHbIX “NMCTbeB”, NPeACTaBAoLLIMX CXOXKMEe
COBOKYMHOCTM 3anuncen, No3uLmin unu niogen. HaunHas c kopHeBoro ysna (Hanpumep, yana obuen
COBOKYMHOCTM), AepeBbsi PelleHuii obecneunBatoT yaobountaemble npasuia onepaTopos Tuna IF A,
then B. 3Tu npaBuna nepeBbeB pelleHui obecneunBatoT TakxXe NOALEPXKKY U NPefoCTaBnsoT
[OBEPUTENbHYH BEPOATHOCTb A5 KaXA0ro y3na aepesa.

ApanTuBHble 6baiecoBCKME CETU MOTYT TaKe NpefoCTaBUTb KOPOTKME NPOCTble NpaBuna, NonesHble Npu
3a0aHnM ONMCaHUI ANA KaX[oro npeackasaHus, Ho epeBbs pPelleHnin NpefoCTaBNsAoT OLHOBPEMEHHO
nonHble npasuna Oracle Data Mining pns kaxporo peweHus pasbreHuns. Kpome Toro, nepeBbs pelleHui
nosiesHbl 4ns paspaboTky nogpobHbIx npodunen Hambonee BbIrO4HbIX 3aKa34YMKOB, NAATEXECNOCOOHbIX
nauMeHToB, (PaKTOPOB, CBA3AHHbIX C MOLEHHNYECTBOM, U TaK fanee.

Oonuumu Mmogenu gepesBa peLieHui

Uma Mopenu. MoxHo creHepupoBaTb UMA MOoLesIM aBTOMaTUYECKN Ha OCHOBE Nosid Ha3HavyeHunda nnm
nons ID (nubo Trna Mozenu B cryyae, eCin HUKaKoe 13 3TUX Nonew He 3afaHo) nMbo 3anathb
NnoN1b30BaTeJ/IbCKOE UMA.

Mone yHMKanbHOCTU. 3afaeT Nose, UCNoSb3yeMoe A9 OA4HO3HAYHON NOEHTUDNKALMM KaXKL0ro
HabntopeHusa. Hanpumep, um MoxeT 6biTb none ID, Takoe kak ID nokynartens. IBM SPSS Modeler
HaknagbiBaeT OrpaHUYeHmne: noJse Kn4a AoMKHO BbiTb YUNCNIOBBIM.

MpwumM.: 310 Nnone HeobsizaTenbHO AN Bcex y3noB Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster
n Oracle Apriori.
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ABTOMaTHUUecKasi NOAroTOBKA AaHHbIX. (Tonbko gns 11g) BratovaeT (N0 yMONYAHWUIO) UM OTKIItOYAET
PEeXMM aBTOMaTMYECKOM NOAroToBKM AaHHbIX Oracle Data Mining. Ecnu 3TOT nepekntoyaTtesib BKKOYEH,
ODM aBToMaTunuvecku BbinonHaeT npeobpasoBaHns gaHHbIX, TpebyeMble yKasaHHbIM airfOPUTMOM.
LJononHutenbHyo nHopMauuto cMoTpuTe B pasgene MoHstus Oracle Data Mining.

MeTpuKa HeOgHOPOAHOCTU. YKa3biBaET, KAKOW NoKasaTesib byaeT NCnosib30BaTbCs AJ19 NOMCKa
JyyLllero KOHTPOJIbHOro Bonpoca A5 pasbreHns gaHHbIX Ha KaXaoM yane. Jlyulwmnin pasgenutesb u
3HauYeHue pa3breHns NPUBOASAT K MAaKCMMaNbHOMY MOBbILLEHWIO OQHOPOOHOCTM 3HAYEHMI Ha3HaYeHNs
AN 06beKTOB Ha y3ne. OQHOPOOHOCTb N3MepPSeTCs COOTBETCTBEHHO NokasaTesto. NoaaepxmneatoTcs
nokasaTenu gini n entropy.

Onuuu aKkcnepTa Nno AepeBbaMm pelueHm‘fl
MakcuMmanbHas rny6uHa. 3afaeT MaKCUMasbHYO FyBMHY NOCTPOEHUSI MOAenV AepeBa.

MuUHUManbHbIN NPOLLEHT 3anuceit B y3ne. 3afaeT NPOLEHT MUHUMANbHOT0 YMCna 3anmcei ang oqHoro
y3na.

MuUHUManbHbIN NPOLLEHT 3anuceit pna pa3bueHusa. 3aJaeT MUHUMAaTbHYO OO0 3anucel Ha
pPOANTENbCKOM Y3/ B NPOLLeHTax oT 0bLLero yncna 3anuncei, UCNonb3yeMbix Ana obyueHnsa Mogenu.
Ecnu uncno 3anucei cooTBETCTBYET MeHbLLEMY MPOLEHTY, HUKaKUX NMOMbITOK pa3bueHuns He
npeanpuHMMaeTcs.

MuHuManbHoe uucno sanucei B y3ne. 3agaeT MMHUMaNbHOE YMCo BO3BpallaeMbIX 3anucen.

MuHuManbHoe uucno 3anucem ansa pa36ue|-ms|. 3afaeT MMHMMalIbHOE YNCOo 3anncen Ha
pPOOMTENBbCKOM Yy3r5ie, BbipaXKeHHoe 3HavyeHmneM. Ecnn umcno 3anucen COOTBETCTBYET ME€HbLUEMY
3HAYEeHUIO, HNKAaKNX NOMNbITOK pa36VIeHVIFI He npeaonpunHnMmaeTcd.

MAGHTMCI)VIK&TOP npasuna. JTa onums, ecnm oHa BK/IOYEHa, BKKOYaeT B MOAENb CTPOKY angd
VI)J,EHTVIqJVIKaLI,VIVI y3/1a B gepeBe, Ha KOTOPOM Npon3BognTCAa KOHKpeTHoe pa36V|eHV|e.

BepoaTHoCcTb npepckasaHus. PaspeluaeT BKAOYATb B MOAE/b BEPOATHOCTb NPaBuiIbHOMO
npencKkasaHva 4as BO3MOXHOM0 MCxo4a nons HasHayeHns. YTobbl BKIOUMTbL 3Ty BOSMOXHOCTb,
HaXXMuKTe KHOoMKy Bbi6paTb, 3aTeM 3apaTthb, BbibepuTe OANH M3 BO3MOXHbIX MCXOA0B, a 3aTEM HAXMUTE
KHOMKY BCcTaBUTD.

Ucnonb3oBaTb Ha6op npeackasaHua. [eHepupyeT Tabnnuy BCEX BO3MOXKHbIX Pe3ybTaToB AJ1s BCeX
BO3MOXHbIX MICXOL0B MOSi HasHaueHus.

O-knacrtep Oracle

AnropuTtm O-knactep Oracle BbiIBNSieT eCTeCTBEHHbIe FPYNNUPOBKM B COBOKYMHOCTU OAHHbIX.
KnacTepusaums c opToroHasbHbIM pasgeneHunem (O-knacrep) - 3To CO6CTBEHHbIV aNropuTM
knactepusaumm Oracle, cozgatoLinii nepapxmyeckyto Mogenb KnacTepusaumm Ha OCHOBE CeTKM; TO eCTb
CO3[aoLLMIN B NPOCTPAHCTBE BXOAHbIX aTPUOYTOB pasaensl, napanienbHble ocam (OpToroHasbHble). 3TOT
anroputm paboTaeT peKypcuBHO. MoNlydeHHaa nepapxmyeckas CTPyKTypa npeacTaBnseT HeperynapHyto
CeTKy, MO3an4HO pa3bmnBatoLLyto NPOCTPaHCTBO aTpubByTOB Ha KacTepbl.

AnropuTtm O-knacTep obpabaTtbiBaeT KaK YMCOBbIE, TaK M KaTeropuanbHble aTpubyTbl, a ODM
aBTOMaTMuyecku BbibMpaeT Nydline onpeaeneHns knactepos. ODM npegocTasBnsieT NnogpobHyto
nHGopMaLMIO 0 KnacTepax, MpaBusa KacTepoB, 3HaUYeHNA LeHTPOUOOB K/1acTepoB U MOXeT
MCMOJSIb30BAaTbLCA A1 OLEHKN COBOKYMHOCTM MO NPUHAOJIEXHOCTU K KNlacTepam.

Onuuu mopenu O-knacrtep

Mma Mmopgenun. MoxHO CreHepupoBaTh MMS MOJENN aBTOMATMUECKM Ha OCHOBE MO HasHaYeHUs unu
nong ID (nnbo Tvna Mmoaenu B ciy4ae, eCnu HUKaKoe U3 3TuX nosnen He 3agaHo) Nnbo 3agathb
nosib30BaTeIbcKoe M.

Mone yHMKanbHOCTU. 3a0a€ET NoJe, UCMOSIb3YEMOE 415 OAHO3HAYHON NOEHTUDNKALMM KaXKLoro
HabnopeHuns. Hanpumep, nm moxkeT 6biTb None ID, Takoe kak ID nokynatesns. IBM SPSS Modeler
HaknagblBaeT orpaHMYeHne: Nose KaYa foMKHO 6bITb YACNOBBIM.
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MpumMm.: 310 None HeobsAzaTenbHO s Bcex yanos Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster
n Oracle Apriori.

ABTOMaTHUUecKasi NOAroTOBKA AaHHbIX. (Tonbko gns 11g) BrntovaeT (N0 yMONYAHUIO) UM OTKItOYAET
peXunm aBToMaTMUYeCcKom NoarotoBku gaHHbix Oracle Data Mining. Ecnv 3TOT nepeksoyaTenb BKITHOYEH,
ODM aBToMaTtunyecku BbinonHaeT npeobpasoBaHns gaHHbIX, TpebyeMble yKasaHHbIM airfOPUTMOM.
LJononHuTenbHyo nHopmauuto cMoTpuTe B pasgene MoHstus Oracle Data Mining.

MakcuManbHoe YUCIIo KNacTepos. 3agaeT MaKCMManbHOE YNCAO0 reHepunpyembiX K1aCTepoB.

JdononHutenbHble onuuu O-Knacrtepa

MakcumanbHbii 6yep. 3amaeT MakcMManbHbIl pasmep bydepa.

YyBCTBUTENbHOCTbD. 3apaet ponto, onpegendaryo NMKOBYH NMJIOTHOCTb, KOTOpPad Tpe6YETC$I ongd
oTAoeneHnda HoOBOro KriacTtepa. 3Ta ponsa ces3aHa c rnobanbHON NOTHOCTLIO paBHOMEPHOro
pacnpeneneHuna.

K-cpepHue Oracle

AnropuTMm K-cpegHue Oracle BbiIBNSIeT eCTECTBEHHbIE IPYNMNUPOBKMW B COBOKYMHOCTM AaHHbIX. AITOPUTM
k-cpenHux Oracle - 3To aniropuMTM KlacTepmnsaLmn Ha OCHOBE PacCTOAHWUI, pasOensolmii JaHHble Ha
3apaHee 3aaHHOe YMCo KNacTepoBs (Npu HaIMYMKM OCTAaTOYHOMO KOSIMYECTBA HEeCXOXKMX HabntogeHui).
ANropuTMbl Ha OCHOBE PaCcCTOSHMI oNMpatoTcs Ha MeTpuKy (hyHKLMIO) paccTossHMS 19 NOJTyYeHus
Mepbl N0406Ms Mexay ToUKaMu AaHHbIX. TOYKM OaHHbIX HasHavatoTCsa B 6nmxailini knactep B
COOTBETCTBUU C UCMOSIb3YEMON METPUKON paccTosaHna. ODM npegocTaBnsieT pacluMpeHHyo Bepcuto k-
CpenHuX.

ANropuTMm k-cpegHux noaaepxmueaeT nepapxmyeckue knacrepbl, 06pabaTbiBaeT YMCIOBbIE U
KaTeropuasbHble aTpMbyThbl U BKIOYAET COBOKYMHOCTb B YMCIO KNacTepoB, 3ailaHHOe Nosib3oBaTesieM.
ODM npepocTaBnseT nogpobHyto nHopMaLmio 0 KnacTepax, NpaBua KnactepoBs, 3Ha4YeHNs
LLeHTPOMA0B KNAacTepoB 1 MOXET UCMOJSIb30BaTbCA AJ19 OLLEHKM COBOKYMHOCTM MO NPUHAASIEXHOCTA K
KnacTepam.

Onuun mopenu k-cpepgHux

Mma Mogenun. MoXxHO CreHepupoBaTh MMS MOJeNIM aBTOMATMUECKM Ha OCHOBE MO HasHaYeHUs unu
nong ID (nMbo TMna Moaenu B ciiyyae, eCnin HUKaKoe U3 3TUX Nonew He 3aaaHo) 11bo 3aaathb
nosib30BaTE/IbCKOE MM4.

Mone yHMKanbHOCTU. 3a0a€eT NoJe, UCNOSIb3YEMOE A5 OLHO3HAYHON NOEHTUDNKALMM KaXKLOro
HabntogeHus. Hanpumep, nMm MoxeT bbiTb none ID, Takoe Kak ID nokynartesns. IBM SPSS Modeler
HaknagblBaeT OrpaHUYeHMe: NoJie Kya JONKHO BbiTb YACIOBBIM.

MpumMm.: 310 None HeobsAzaTenbHO ons Bcex y3nos Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster
n Oracle Apriori.

ABTOMaTHUUecKasi NOAroTOBKAa AaHHbIX. (Tonbko gns 11g) BrntovaeT (N0 yMONYAHWUIO) UM OTKIItOYaeT
PEeXMM aBTOMaTMUECKOM NOAroTOBKM AaHHbIX Oracle Data Mining. Ecnu aTOT nepekntoyaTtesib BKIKOYEH,
ODM aBToMaTunuyecku BbinonHaeT npeobpasoBaHns gaHHbIX, TpebyeMble yKasaHHbIM airfOPUTMOM.
LononHuTenbHyo MHopMauuo cMoTpuTe B pasgene MoHstus Oracle Data Mining.

Yucno Knactepos. 3a4aeT YMC/0 reHepupyeMmblxX KnacTepos.

DYHKUMA paccTosHuUA. YKa3biBaeT, Kakaa yHKUMS paccTosiHus ByaeT Ucnonb3oBaTbesa As
KnacTepusaumm MeToaoM K-cpegHux.

KpuTepuit pasbueHus. YkasbiBaeT, Kakol KpuTepuii pa3bueHnsa byaoeT MCcnonb3oBaTbhcsa Ang
Knactepusaumm meTogom K-cpegHux.

MeTtopg HopManusauuu. 3agaeT MeTo HopManmsauum oas HenpepbliBHbIX BXOAHbIX NOJIEN 1 NONen
HasHaveHus. MoxHo BbibpaTb Z-oueHKa, MuH-Makc nnun Her.
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OononHutenbHblie onuun k-cpegHUX

WUTepauun. 3agaeT uncno utepaunin gnsa anroputma k-cpegHumx.
Jonyck pnsa cXoguMocTu. 3afaeT OoMNyCK A1 CXOAMMOCTM AN1a anroputma k-cpegHux.

Yucno uHTepBaoB. 3a4aeT YMC/O0 MHTEPBA/IOB HA TMCTOrpamMMe aTpubyToB, reHepupyemoit k-
cpenHVMU. [paHuLbl MHTEPBA/IOB ANS1 KAXKA0ro aTpubyTa BbluMcnaTcs rnobanbHbiM 06pasom no Bcemy
obyyatouieMy Habopy faHHbIX. MeTon pasfeneHns Ha MHTepBabl - PABHOLLUMPOTHbIN. Y Bcex aTpubyToB -
O[HO Y TO e YMC/0 UHTEPBAOB, 38 UCK/THOYEHNEM aTPMBYTOB C OOHNM 3HAUYEHUEM, Y KOTOPbIX BCErO
OOVH UHTEpBa.

PocT 6n0oKoB. 3apaet (iJaKTOp POCTa 014 NaMATH, BblOENIEHHOM Nop, XpaHeHne gaHHbIX KJlacTepa.

MuHMUManbHbIN NPOLLEHT NOAAEPKKUN aTPUBYTOB. 334aeT [0/10 3HAUYeHWI aTpMbyToB, KOTOpbIe
LOMKHbI 6bITb HEMYCTbIMM, UTOOLI aTPUBYT BbiN BKITIOYEH B ONMCaHKe NPaBWUI AN KaXK40ro Knacrepa.
3agaHve gns aToro napamMeTpa CANWKOM 60MbLLIOro 3HAYEHUS B JaHHbIX C MPONYLWEeHHbIMY 3HaYeHUAMN
MOKET MPUBECTU K O4EHb KOPOTKUM UMM JaXKe MyCTbIM NpaBuiam.

dakTopusauusa HeotpuuartenbHbix MmaTpuy (Nonnegative Matrix
Factorization, NMF) Oracle

dakTopusaumsa HeoTpuuaTenbHbix MaTpul, (NMF) nonesHa ons ceenerHns 6onbluoro Habopa gaHHbIX K
penpeseHTaTUBHbIM aTpubyTaM. MNo cBoeMy xapakTepy NogobHbIM aHanM3y rnaBHbix kKomnoHeHToB (PCA),
HO cnocobHbI obpabaTbiBaTh Hbonbline 06beMbl aTpMbyTOB U B MOAENN aAANTMBHOIO NpeacTaBneHus,
MNF - 3T0O MOLLHbI, COBPEMEHHbI anropuTM UCCNeA0BaHUSA AaHHbIX, MPUrOOHbIN ANF CaMblX
pasHoobpasHbIX BapMaHTOB UCNOMb30BaHNS.

NMF MOXHO Mcnosib3oBaTth Ans obpatieHns 6onblmx 06beMoB faHHbIX (TaKUX KaK TEKCTOBbIE) B
MeHbLUne, 6onee paspexeHHble NpeacTaBeHus, CoKpaLlatowme pasMepHoCTb AaHHbIX (0gHa 1 Ta Xxe
MHhopMaLUmst MoXeT bbITb NPeacTaBneHa C NPUMEHEHMEM FrOpPasf0 MEHbLLEro YMCna NepeMeHHbIX).
BbiBog Mmogenenn NMF MOXHO npoaHanvM3npoBaTb NPU MOMOLLU KOHTPOIMPYEMbIX METOL,0B 06yyeHns,
Takux Kak SVM, nnm HeKOHTPONMpPYyeMbIX METOL0B U3YUYeHUs, Hanpumep, MeToA,0B KacTepHOro aHanmsa.
Oracle Data Mining ncnonssyet anropntmel NMF 1 SVM gns nccnenoBaHns HECTPYKTYPUPOBAHHbIX
TEKCTOBbIX JAHHbIX.

Onuuun mopenu NMF

Mma Mogenu. MoXxXHO CreHepupoBaTbh MMS MOJeNIM aBTOMATMUECKM Ha OCHOBE MO HasHaYeHUsa unu
nonga ID (nnbo Tuna modenu B cyyae, eCnu HUKaAKoe U3 3TuX nosnen He 3agaHo) Nnbo 3agathb
nosib30BaTeIbcKoe M.

Mone yHMKanbHOCTU. 3a0a€T NoJe, UCMOSIb3YEMOE A5 OLHO3HAYHON NOEHTUDMNKALMM KaXKL0oro
HabniopeHuns. Hanpumep, nm moxkeT 6biTb none ID, Takoe kak ID nokynatesns. IBM SPSS Modeler
HaknagbiBaeT orpaHMYeHmne: Nose KaYa foMXKHO 6bITb YNCNOBbIM.

MpumMm.: 310 None HeobsAzaTenbHO onsA Bcex y3nos Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster
n Oracle Apriori.

ABTOMaTHUuecKasi NOAroTOBKAa AaHHbIX. (Tonbko gns 11g) BrntovaeT (N0 yMONYAHWUIO) UM OTKIItOYaeT
pPeXnM aBTOMaTMUYECKOM NoaroToBkM faHHbix Oracle Data Mining. Ecnv aTOT nepeksoyaTenb BKITHOYEH,
ODM aBToMaTunuecku BbinonHaeT npeobpasoBaHns gaHHbIX, TpebyeMble yKasaHHbIM airfOPUTMOM.
LJononHuTenbHyo MHopMauuo cMoTpuTe B pasgene MoHstus Oracle Data Mining.

MeTop HopManusaumm. 3agaeT MeToq, HoOpManM3aLMmn Ana HENPEPbIBHbIX BXOAHbLIX NOEN 1 NOJen
HasHauyeHus. MoxHo BbIbpaTh Z-oueHKa, MuH-Makc nnu Het. Ecnun nepekntovaTtens ABToMaTUUecKas
NOAroToBKa JaHHbIX BKoYeH, Oracle BbiNonHAET HopManu3aumuo aBTomatnyecku. Ytobel BoibpaThb
MeTon, HoOpManusauunu BpyUYHyto, BbIKIFOUUTE 3TOT Nepektoyarternsb.

JdononHutenbHble onuun NMF

3apaiTe 4YMcn0 BO3MOXKHOCTEM. 3a4aeT YMC/I0 BO3SMOXHOCTEN, NOAIeXaLLNX U3BSIEUYEHMIO.
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CtapToBOe UMC/I0 reHepaTopa nceBaocnyvYaHbIX uucen. 3afaeT HavasbHOe 3HaveHue reHepaTopa
nceBAoOCNyYanHbIx Yncen ang anroputma NMF.

Yucno utepaumit. 3agaeT uncno utepaunin gna anropmtma NMF.

Jonyck pns cxoguMocTu. 3adaeT 4oNyCcK ans cxogmumocTtn anroputma NMF.

Moka3aTb BCe BO3MOXXHOCTU. BbiBoanT ID BO3MOXHOCTU U LOBEPUTESIbHYIO BEPOATHOCTb /19 BCEX
BO3MOXHOCTeN (BMecTo BbIBOAA 3TUX 3HAYEHWIN TONTbKO ANIS )'Iy‘-lLUEVI BO3MOXHOCTH).

AnpuopHbiit aHanus Oracle

ANropuTM anpuopHbIX 3HAYEHM BbINOSTHAET 0OHapYXKeHMe NpPaBu CBA3bIBaHMSA B AaHHbIX. Hanpumep:
"ecnu nokynaTtenb npuobpeteT 6pUTBY U CpeacTBo nocse 6puUTbs, TO OH KyNUT KpeM ans 6pntbs C
LOoBepuUTenbHoN BepoATHOCTbIO 80%". 3Ty NpobneMy nccnefoBaHNs CBA3bIBAHUS MOXKHO PasfioXMUTb Ha
[Be cocTaBnsitowme nognpobnemol:

HalnTu Bce coueTaHus TOBapoOB (Ha3bIBaeMbIe 4acCToO BCTpeYarwmnmMmmnca Ha60paM|/I TOBapOB),
nogaepiXKa KOTopbIX Bblle MUHUMaTbHOMN.

CreHepupoBaTh HyXHble MpaBuIa NPU NOMOLLM YaCTO BCTpevatowmxcs Habopos ToBapoB. Maesa B ToMm,
UTO ecnu, Hanpumep, Yacto BcTpedatotcd ABC n BC, npaBuno "A nogpasymeBaeT BC" coxpaHsieTcs,
ecnu otHoweHue support (ABC) k support (BC) 6yneT He MeHblLe MUHUMASIbHOW LOBEPUTENIBHOM
BEPOSTHOCTU. MeinTe B BMAY, YTO Yy 3TOr0 NpaBmia MMHMMaNbHasa NOALEPHKAE, MOCKObKY YacTo
BcTpevaeTca ABCD. CeasbiBaHve ODM noppep:kmBaeT TONbKO NpaBuia ogHoro KoHcekseHTa (ABC
nogpasymesaet D).

Yucno yacTo BCTpeyatowmxcs HAbopoB TOBAPOB peryanpyeTcs napamMmeTpaMmm MMHUMasbHOM NoaaepKu.

Yncno yacTo reHepupyembIx NPaBUI PeryanpyeTcs YNCIOM YacTo BCTpeYatowmnxcs Habopos TOBApPOB 1
napamMeTpPoOM LOBepUTENbHOM BeposTHOCTU. Ecnn gnst napameTpa LoBepUTesibHOM BEPOSITHOCTM 3a4aThb
CNIMLWKOM BOMblLOE 3HaYeHne, B MOLENN CBA3bIBAaHUS MOTYT 0Ka3aTbCs YacTo BCTpevatoLmecs Habopbl
TOBAapOB, HO He byaeT npaBun.

B ODM pna anroprTMa anpuopHbIX 3HAYEHUI UCNOoNb3yeTcs peann3aunsa Ha ocHose SQL. Larnm
reHepnpoBaHMa KaHOMAATOB U BbIYMCIEHNS MOALEPKKM peann3yoTcs npu noMoum 3anpocos SQL.
CneunanmsnpoBaHHbIe CTPYKTYPbI AaHHbIX B NAMATU HE MCMOb3YTCA. 3anpockl SQL To4uHO
HacTpamBatoTCs A1 YacToro 3anycka Ha cepeepe 6a3 fJaHHbIX NPY NOMOLWM Pa3sHOO6pPasHbIX COBETOB.

Onuuu nonei anpUoOpPHbIX 3HAUYEHUU

Bce y3nbl MogenmpoBaHua cogepxat BKAaaky MNons, roe MoXKHO 3agaTh NoAsA 418 MCNOoAb30BaHUS Npn
NOCTPOEeHUN Moaenu.

Mepen NOCTPOeHWeM MOLENN aNPUOPHBIX 3HAYEHUI HYXKHO YKa3aTb MoJisi, KOTOpPbIe Bbl XOTUTE
MCMOMb30BaTh B KAYECTBE MNO3ULNIA, NCCIIeAYEMbIX MPY MOAE/TMPOBAHMM CBSA3bIBAHMS.

Ucnonb3oBaTb napamMeTpbl y3na Tuna. 37a ONuus yKasbiBaeT y3y, YTO CriegyeT NCnosib3oBaTh
MHopMaumio 0 Noasax 13 ysna Tun, pacnonoXXeHHOro Bbiwe. 3TO 3a4aH0 N0 YMONYaHMIO.

Ucnonb3oBaTb Nosib30BaTeNIbCKME NapaMeTpbl. Ta ONuUMUs YKasbiBaeT y3J1y, YTo C/iefyeT MCNOoNb30BaTh
MH(OPMaLMIo O NMONSX, 3aJAaHHY0 30eCb, a He Ty, YTO 33faHa Ha PACMOOXKEHHbIX Bbille y3iax Tun.
Mocne BbibOpa 3TOW ONLUMKM 33aiTe oCTallbHbIe MOS B AMAIOrOBOM OKHE, KOTOpPOe 3aBMCUT OT TOTOo,
MCMONb3yeTcs Y TPAH3aKLMOHHbBIM hopMaT.

Ecnu Bbl He ucnosb3yete TpaH3aKUNOHHbIM DOpMaT, 3aganTe:

« Monga BBoga. BbibepnTe BXoAHbIE NOMS. ITO aHAIOFMUYHO 3a0aHNI0 4S5 NOMs Ponu BxodHoe Ha y3ne
Twn.

« MoaMHoXKecTBa. 3TO NoJsie NO3BOMAET 334aTb MoJe, C MOMOLLbI KOTOPOro AaHHble byayT pasaensatbea
Ha oTOeNbHble BbIBOPKM A5 3TanoB 0byyeHns, UCNbITaHUS Y MPOBEPKM MPU NOCTPOEHNUN MOLOENMN.

Ecnu Bbl ucnosb3yere TpaH3aKUMOHHBIN hopmaT, 3apanTe:
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Ucnonb3oBaTb TPaH3aKUMUOHHDbIN hopMaT. Mcnonb3yiTe aTy ONuuio, ecnmn xoTute npeobpasosatb
OaHHble, coaepKallme no 04HON CTPOKE Ha NO3ULMIO B AaHHble, COAEepIKalliue No OAHOM CTPOKe Ha
HabntogeHue.

Mpwn Bbl60pe 3TOM OMUUM UBMEHSIOTCS 3IEMEHTDI ynpaBneHna nonamMmm B HUXKHEWN YacTu 3TOro
AnanoroBoro okHa:

[na TpaH3akUMoHHOro hopMaTa 3apanTe:

« ID. BbibepuTe B crnincke none ID. B kauecTBe nons ID MoryT ncnonb3oBaTbCs YMCI0BbIE UK
cuMBONMYeckue nong. Kaxaoe yHMKanbHoe 3HaueHue 3Toro Nons A0/KHO 03Ha4YaTb KOHKPETHYIO
eovHuLy aHanmsa. Hanpumep, B npuknagHon nporpamme Motpebutenbckasa Kop3anHa Kaxapiv ID
MOXeT NpeacTaBnaTb OTAENbHOro nokynatens. s npuknagHomn nporpaMmbel AHann3 Beb-xKypHanos
Kaxabln ID MoxeT npencTaBnaTe komnbloTep (no IP-agpecy) nnv nonb3oBatens (Mo AaHHbIM BXO4a B
cucTemy).

- CopepxumMmoe. 3agarite none COAEPXMMOro Ans Mogesnu. 3To none COAEPXMT NO3ULMIO, UCCNeayemyto
npn MmoaennpoBaHMM CBA3blIBaHUA.

« NMopMHoOXKecTBa. ITO NoJie NO3BONAET 3a4aTbh NoJie, C MOMOLLbI KOTOPOro AaHHble byayT pa3aensaTbes
Ha oTAeNbHble BbIOBOPKM A1 3TanoB 0byveHns, UCNbITAHMSA 1 MPOBEPKM NPU NOCTPOEHNM MOAENN.
Co3paB Mogenb Npu NOMOLLM OQHOW BbIBOPKM 1 UCMbITAB ee Npu NOMOLLM APYrof, MOXHO NONYyYnTb
HaOeXHbI NokasaTtenb kavyecTBa 0606LLeHns Moaenn Ha 6onee kpynHblie HAbopbl AaHHbIX, NOA06HbIe
TekywmMm. Ecnu npu nomolum y3noe Tun unm Pasoen 6binmn onpeneneHbl HECKOMbKO Moseln pasaenos,
Ha Bknagke [ong Ha KaXaoM y3ne MoaeIMpoBaHus, roe UCrnosnb3yeTcs pasaeneHme, JONXKHO 6biTb
BblbpaHo oaHo none pasaena. (Ecnv NpucyTCTBYET TONMbKO OAMNH pa3aen, oH byaeT MCnonb3oBaThea
aBTOMAaTUUECKM NPU BCAKOM BKIHOUEHUN pasaeneHns.) Kpome Toro, yutuTe, 4To Ans NpMMeHeHus
BbI6paHHOro pasaena B aHanmMse Ha Bkaake MapameTpbl Mogenu ons yana gomkHo bbiTb Takxe
BKJ/tOUEHO pasgeneHue. (BbIKoUueHne 3ToM ONunn aenaetT BO3MOXHbIM OTK/IIOUeHMe pa3aeneHuns 6es
N3MEHEeHUs 3HaueHNn NnapaMeTpoB Nnonen.)

Onuun Mop.enu anpruopHbIX 3HAUYEHUM

Mmsa Mmopenun. MoxHoO creHepupoBaTh MM MOAE/IM aBTOMATUUYECKM HA OCHOBE NOJIA HazHaUYeHWs UK
nona ID (nubo Tuna moJenu B cilyyae, ecin HUKaKoe 13 aTUX Nnonei He 3a4aHo) NMbo 3a0aTb
nosib30BaTeNbCKOe MM,

Mone yHuKanbHOCTU. 3a4a€eT nose, MCNnosib3yemMoe A1 OAHO3HAYHON NOeHTUNKALNM KaXKa0ro
HabntogeHus. Hanpumep, nMm MoxeT bbiTb none ID, Takoe Kak ID nokynartens. IBM SPSS Modeler
HaKaablBaeT orpaHnYeHKne: nose Knya 4oKHO ObiTb UNCIOBbIM.

MpumMm.: 310 Nose HeobsAzaTenbHO Anga Bcex y3nos Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster
1 Oracle Apriori.

ABTOMaTHUUeCKas NoAroToBKa AaHHbIX. (Tonbko ans 11g) BkntovaeT (MO yMOMUYAHUIO) UK OTKOUYaeT
peX1M aBToMaTMYeCcKoi NoaAroToBkK AaHHbIx Oracle Data Mining. Ecniv aTOT nepektovaTesb BKITHOYEH,
ODM aBTOMaTU4YECKM BbINONHAET Npeobpa3oBaHUa AaHHbIX, TPebyeMble YKasaHHbIM anropuTMOM.
[ononHuTenbHyto MHopMaLmio CMOTpUTe B pasaene loHaTus Oracle Data Mining.

MakcumanbHas pJiMHa npaBuia. 3a4aeT MakCcMMalbHOe YMCNo NpeaBapuTesbHbIX ycnoBuin ona ntoboro
npasuna; uenoe uncno ot 2 o 20. 370 cnocob orpaHMUeHMa CNOXHOCTK NpaBus. Ecnu npasuna
C/ULLIKOM CJTOXHbI UMK cneunduyHbl namn ecnm Ball Habop npaBui TpebyeT CIUWKOM MHOMO BPEMEHM Ha
obyueHune, nonpobynTe yMEHbLINTb 3HAYEHMEe 3TOro napameTpa.

MuHuManbHas AO0CTOBEPHOCTb. 3agaeT MUHUMalbHbIN YPOBEHb ,u,osepMTeanoﬁ BEPOATHOCTH
(3HaHeHVIe Mexnay Owun 1). Mpasuna c ,D,OBepl/ITeﬂbHOIZ BEPOATHOCTbIO MeHbLUE YKa3aHHOIro Kputepuda
OT6paCbIBaI'OTCF|.

MuHuManbHas nogaepxkKa. 3apaet nopor MUHUMaNbHOWN nognepxKn (3Haqume Mexnay Own 1).
MNpasunac ,EI,OBGpMTGJ'IbHOI;I BEPOATHOCTbIO MEHbllEe YKa3aHHOIo Kputepua OT6paCbIBaI'OTCF|.
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MuHuManbHasa gnuHa onucaHua (Minimum Description Length,
MDL) Oracle

ANropuT™M MMHMMAaNbHOM JnHbI onmcanus (Minimum Description Length, MDL) Oracle nomoraet
onpenennTb aTpubyTbl C HAMBONbLIUM BAUAHMEM Ha aTpUByT HasHa4veHus. YacTo 3HaHue aTpnbyTos c
HanbonbLIMM BNUSHUEM NOMOraeT Nyulle NoHATb BU3HEC 1 yNpaBniaTb UM U MOXKET MOMOYb YNPOCTUTb
onepauun MmogenmpoBaHus. Kpome Toro, 3T aTpmubyThl MOMyT yKa3aTb Ha TUMbl JAHHbIX, KOTOPbIMMY,
BO3MOXHO, Bbl 3aX0TUTE AOMNOHUTL Mogdenu. MDL MoXeT MCNoNb30BaTbCs, HaNnpuMep, A1 BbiABIEHUSA
aTpunbyToB npouecca, Hanbonee BaXkHbIX AN NpeAcKa3aHnsa KauecTBa KOMMNEKTYIOLLEero u3genus,
thakTOpOB, CBSA3AHHbIX C OTTOKOM KJIMEHTOB, UV FTEHOB, KOTOPbIE BEPOSiTHEE BCEro CBSA3aHbl C
KOHKpeTHOoM 6onesHbIo.

Anroputm MDL Oracle oT6pacbiBaeT BXoOHble MOMA, KOTOPbIe OH PacLEeHNBaEeT KaK ManoBaXHble ang
npeackasaHua HasHavyeHWa. 3aTeM NPy NOMOLLM OCTaNbHbIX MOMel OH CTPOUT CIENOK MOZEeNu, KOTOPbI
cBa3biBaeTca ¢ momenbto Oracle, BbiBogmumoli B Oracle Data Miner. Mpu npocMoTpe Mmogenu B Oracle Data
Miner BbIBOAUTCA AMarpamMmma, nokasbiBatoLlas ocTaloWwmeca BXxogHble Nons, paHXXnpoBaHHble B nopanKe
MX 3HAYMMOCTM NPU NPeaCcKasaHMM HaszHauYeHus.

OTpl/ILI,aTeﬂbeIf/'I paHr ykasbliBaeT Ha WyM. BXof4HbIe Nofsa C HyNeBbIM UM OTpULLaTENIbHbIM PAHIOM He
BHOCAT BK/1a B nNpeackasaHmne n, CKopee BCcero, nx cnengyet yoaJinTb U3 AaHHbIX.

YT06bI BEIBECTM AMarpammy:
1. LLlenkHUTe NpaBoi KHOMKOM MblLUM MO CNENKY MOAENM Ha NanuTpe Moaenel n BoibepuTte NMpocMmoTp.
2. B OKHe Mogenu HaxXMuTe KHOMKY Ans 3anycka Oracle Data Miner.

3. CoepumnunTecs c Oracle Data Miner. JononHuTenbHyto MHopMauuto cMoTpuTe B pasaene “Oracle Data
Miner” Ha cTp. 48.

4. Ha naHenu HaBurauum Oracle Data Miner packpoiite Mogenum, a 3aTem BakHocTb aTpubyToB.

5. BbibepuTe npaBuibHyto Mogenb Oracle (y Hee ByneT TO e MM, UTO My NONS Ha3HAYeHMs, 3a4aHHOIO
Bamu B IBM SPSS Modeler). Ecnu Bbl He yBepeHbl, Kakasi MOAenb BepHa, BbibepuTe nanky BaxHocTb
aTpmbyToB 1 HaMaMTe MOAENb NO faTe ee Co3naHus.

Onuuu mopenun MDL

Nma mopenn. MoxXHO creHepmnpoBaTh UMSt MOAEIM aBTOMATUYECKM HA OCHOBE NMOJIS HAa3HAYEHWS UK
nonsa ID (nnbo Tuna Mmogenu B cnyyae, eCiv HUKaKoe M3 3TUX Nnosiel He 3aaaHo) Nnbo 3agathb
Mosb30BaTENIbCKOE NMS.

Mone yHMKanbHOCTU. 3afaeT NoJse, NCNOoJSIb3yeMoe A5 OAHO3HAYHON NOEHTUDNKALMM KaXKLOro
HabnoaeHus. Hanpumep, uM moxeT 6bITb none ID, Takoe kak ID nokynarens. IBM SPSS Modeler
HaKNaablBaeT OrpaHMUeHme: Nose KYa fOMKHO BbiTb YUNCNIOBBIM.

MpwumM.: 310 Nnone HeobsizaTenbHO AN Bcex y3noB Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster
n Oracle Apriori.

ABTOMaTHUeCcKas NoAroToBKa AaHHbIX. (Tonbko ons 11g) BkntoyaeT (Mo yMoOnyaHMio) Unmn oTkoYaeT
pPeXMM aBTOMaTUUECKON NoAroToBKM AaHHbix Oracle Data Mining. Ecnv aTOT nepekntoyaTesib BKITHOYEH,
ODM aBTOMaTU4YeCKM BbINOHAET Npeobpa3oBaHns AaHHbIX, TpebyeMble yKazaHHbIM anropuTMOM.
LononHuTtenbHyto nHopMaunto cMoTpuTe B pasgene lNoHatus Oracle Data Mining.

BaxxHocTb aTpubyTtoB Oracle (AI)

Llenb BaxXHOCTH anVI6YTOB COCTOWT B BbldB/IEHNN anM6YTOB, KOTOpPble CBA3aHbl B Ha6ope AOaHHbIX C
PEe3ynbTaTOM, U CTEMEHMN, C KOTOpOVI OHW BNIMSAOT HAa OKOHYaTeNbHbIN Ucxon,. Yaen BaxHoCcTb anVI6YTOB
Oracle aHann3npyeT daHHble, HaxXogunT WabnoHbl n npencKasbiBaeT UCXo4bl NN pe3y/ibTaTbl CO
CBA3aHHbIM OOBEPUTEJIbHBIM YPOBHEM.
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Onuuu mopenu Al

Mma Mmopgenu. MoXxHO CreHepupoBaTb MMS MOJleNIM aBTOMATMUECKM Ha OCHOBE MO HasHaYeHUs unu
nonga ID (nnbo Tuna Modenu B cny4ae, eCnu HUKaKoe U3 3TUX nosnen He 3agaHo) Nnbo 3agathb
nosib30BaTeIbcKoe M.

Ucnonb3oBaTtb paspeneHHble gaHHble. Ecnuv onpeneneHo nosne pasgena, ata onumga rapaHTmpyeT, 4To
ana nocTtpoeHna moaoenun 6y,£|,yT MCMOoNb30BaTbCA AaHHbIE TOJIbKO U3 pa3fgena 06y‘-leHVIFI.

ABTOMaTHUUecKasi NOAroTOBKA AaHHbIX. (Tonbko gns 11g) BrntovaeT (N0 yMONYAHWUIO) UM OTKItOYAET
pexunm aBToMaTMyeCcKom noarotoBku gaHHbix Oracle Data Mining. Ecnv 3TOT nepekoyaTenb BKITHOYEH,
ODM aBToMaTtunuvecku BbinonHaeT npeobpasoBaHns gaHHbIX, TpebyeMble yKasaHHbIM alirfOPUTMOM.
LJononHutenbHyo nHopmauuto cMoTpuTe B pasgene MoHstus Oracle Data Mining.

Onuum Bbi6opa Al

Bknagka Onuum no3BonseT 3afaTb 3Ha4YEHUS napamMmeTpoB No yMON4YaHUIO Onqa Bbl60pa N NCKNKYEeHnA
BXOOHbIX NOMeN B cienke Moaenu. 3aTemM Mogeslb MOXHO ,EI,O6aBl/ITb B MNOTOK Anda Bbl60pa rlop,Ha6opa
nonen, KOTOpble 6WJ,yT MCMoNb30BaTbCA Npn hanbHenweMm NOCTpoeHnn MoLenu. Kpome 1oro, atu
3Ha4YeHUNA MOXHO nepeonpenennTb, Bbl6paB OONMONHUTENbHbIE NONA NN OTMEHNB Bbl60p TAKOBbIX B
6pay3epe Mopernen none reHepunpoBaHmna mogenun. OpHaKo 3HaveHMs napameTpoB No yMONYaHUKO
aenakT BO3MOXHbIM NPpUMEHEHME ClienKa Moaenn 6e3 [oNONMHUTENbHbIX UBMEHEHUIA, UTO MOXET
oKasaTbCst 0CObeHHO NoNe3HbIM Os pa6OTbI CO cueHapunamn.

[ocTynHbl cnepytoune napameTpsbl:

Bce paH>xupoBaHHble nonq. BbI6VIpaeT nosga Ha OCHOBE UX PaHXMPOBaHUA KaK BAMHbIX, NOrPAHUYHbIX
WV MQI0BAXHbIX. [NA KOKA0ro paHra MoOXHO OTpeLaKTUPOoBaTbh METKY, a TaKXe 3HAYEeHUS oTCceveHus,
NP NOMOLLK KOTOPbIX 6y,EI,YT Ha3Ha4yaTbCA 3anncCu anga Toro Uianm MHOro paHra.

MakcumanbHoe uucsno noneii. BbI6VIpaeT n BEPXHUX noJsien Ha OCHOBE BaXXHOCTMU.
Ba)XHOCTb 60Jiblue yeM. BbI6leaeT BCe MO C BaXXHOCTbIO bonblue YKa3aHHOIo 3Ha4eHwus.

None Ha3HayeHUA BCcerga cCoxpaHaeTcd, He3aBUCUMO OT BapmuaHTta Bbl60pa.

Bknapka Mopgenb cnenka mopenu Al

Bknagka Mogenb ong cnenka mogenu BaxHocTb aTpnbyTtos (AI) Oracle BbIBOAUT paHT M BaXXHOCTb BCEX
BXOAHbIX NMoJiel 1 No3BongeT BbibpaTb Nona Ansa unbTpaLum Npu NoMoLLM nepekntovaTeneit B ctonbue
cnesa. MNpu 06paboTKe NOTOKa OCTATCA TONIbKO BbibpaHHble Nonsa (BMecTe ¢ NpefackasaHuem
HasHayeHus). OcTanbHble BXoAHble Nonsg oTbpacbkiBaoTca. BapuaHTbl Bbibopa Mo yMONYaHUI0 OCHOBaHbI
Ha onuuMaAx, 3aaHHbIX AN4 y3Na MOJeNMPOoBaHNS, HO Bbl MOXeTe BbibpaTb AOMNONHUTENbHbIE MONS UK
OTMEHUTb UX BbIBOP HY>KHbIM BaM 06pasomM.

* YT0b6bI OTCOPTMNPOBATb CMMCOK Mo CTOJ'I6LI,y paHra, uMeHun nond, BaXXHOCTU U1 MHOMY OpPyromMy m3
BbIBOANMbBIX CTONOLLOB, WENKHUTE MO ero 3aronoBKy. MOXHO Takxe Bbl6paTb HYXHY No3nunto B
Crnncke paaom c KHOMKOMN COpTVIpOBaTb no " Npun NnoOMoOLWM KHOMNOK CO CTpe/iKkaMun BBEPX 1 BHU3
M3MEHNTb NOPAOOK COPTUPOBKMWN.

« Mpyx NoMoLWM NaHeNN NHCTPYMEHTOB MOXHO BKHOUNTb UM BbIK/OUNTbL BCE NOMS U OTKPbLITh
AManorosoe oKHO BKOUMTb NONs, roe MoXHO 0TobpaTb Nons No pary Uan BaxHOCTU. Kpome Toro, npu
LLLeNYKe Mo MoJIlo MOXHO yaepKnBaTb HaxkaTon knasmwy Shift nnm Ctrl, utobbl 370 None 6b110
[06aBNeHO K ye BbIBpaHHbIM.

« B nosacHeHuu nop, Tabnuuen BbIBOASATCS 3HAUYEHUS noporos anga paHxXmnpoBaHMA BXOOHbIX nosien Kak
BaXXHblIX, NOrPaHNUYHbIX NI Ma/1OBaXXHblX. 3TK 3HaYeHMA 3a4a0TCsa B pexnme mooenmpoBaHun4.

YnpaeneHue mogenamum Oracle

Mopenu Oracle nobaBnatTCa Ha NanMTPy MOAENen TOUHO TaKxKe, Kak u gpyrve mogenu IBM SPSS
Modeler n MOryT MCNOb30BaTLCS NOYTK TakUM e cnocobom. OfHAKO eCTb HECKOJSIbKO BaXKHbIX OT/INUMNIA
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BBUAY TOr0, UTO Kaxkaasa momenb Oracle, cosgaHHas B IBM SPSS Modeler, hakTuueckn ccbinaetcs Ha
MoJleNb, XpaHaLlytoca Ha cepBepe 6a3 JaHHbIX.

Bknapka CepBep cnenkoB mogeneu Oracle

Mpu noctpoeHun mopenu ODM vepes IBM SPSS Modeler cozpaetca moaenb B IBM SPSS Modeler, a
TaKe co3pgaeTca unu 3amensaeTca mogenb B 6ase paHHbix Oracle. Mogenb IBM SPSS Modeler Takoro
pofa ccbiflaeTcs Ha coaepmmMoe Moaenu 6asbl AaHHbIX, XpaHsLWencs Ha cepeepe 6as gaHHbIx. IBM SPSS
Modeler MOXeT BbINOMHATb NPOBEPKY COrNacoBaHHOCTU, COXPAHSS MOEHTUYHYIO CTEHEPUPOBAHHYO
CTPOKY Knouei mogenu v B mofenu IBM SPSS Modeler, n B mogenu Oracle.

CTpoka kntoya ans kaxaon mogenu Oracle BeiBoguTca B cTonbue MHpopmayus o modesiu B ANanorosoM
okHe MonyunTb cnucok mopenen. CTpoka kiova gns mogenn IBM SPSS Modeler BoiBoanTcsa kak Knrou
Mopenu Ha Bknaake Cepsep mogenu IBM SPSS Modeler (npy nomelleHnn B NOTOK).

KHonky MNMpoBepuTb Ha BKNaaKe CepBep MOXKHO MCMOMb30BaTh A1 MPOBEPKM COBNAOeHUs KITtoYvel B
mopgenun IBM SPSS Modeler n B mogenu Oracle. Ecnn moaenb ¢ TaknM xe numeHem B Oracle He HanpaeHa
UNW KTIOYM 3TUX MOAENEN He COBNAfatoT, 3TO 03Ha4aeT, 4To Mogenb Oracle 6bina yganeHa uim noBTOPHO
NMOCTpOeHa C MOMeHTa NocTpoeHuns mogenu B IBM SPSS Modeler.

Bknapka Ceopgka cnenkoB Mmogenewu Oracle

Ha Bknagke CBoaka cnenka Mogenu BblBogmTcs nHdopmMaumsa o camoit mogenu (AHasus), 06
MCMoNb3yeMbIxX B Hel nonax (10/15), 3HaYeHUSX NapaMeTpPOB, UCMOb3YEMbIX NPY NMOCTPOEHUN MOLENH,
(MapameTtpbl nocTpoeHust) n 06 obyueHnn mogenu (CBoOKa no obyyeHuro).

Mpv NepBOM NPOCMOTpeE y31a pesyNbTaTbl BKagku CBoaKa CBEpHYThl. YToObI yBUAETb HY)XHble BaM
pesynbTaTbl, Pa3BePHUTE COOTBETCTBYHOLIME M 3/IEMEHTbI MPY MOMOLLM 3/IEMEHTA yrpaBieHuns
paclnpeHneM crieBa oT HUX UK BbiIBEAWTE BCe Pe3ysibTaThl, HaXKaB KHOMKY Pa3BepHyTb Bce. YToObI
CKPbITb pe3ynbTaTbl N0 3aBEPLUEHNN UX MPOCMOTPA, CBEPHUTE NPY MOMOLLM 3NIEMEHTa yrpaBieHus
paclunpeHneM oTaenbHble pedybTaTbl, KOTOPbIe Bbl XOTUTE CKPbITb, UM CBEPHUTE BCE Pe3y/bTaThbl,
Ha)kaB KHOMKYy CBepHYTb Bce.

AHanus. BoiBoguTCA VIH(bOpMaLI,l/IFI (0] KOHerTHOVI mogenu. Ecnm B BalleM UCNOTHEHUN B YKa3aHHbIVI
CnenokK Mmoaesnivm B/noXeH y3eJsi aHalln3a, B 3TOM pa3faesie NoaBUTCA TakKxe VIHCbOpMaU,l/IFl O BbINOJIHEHHOM
aHannse.

Monsd. Cnuncok nonei, UCNosb3yeMbiX B Ka4ecTBe Noseli HasHauyeHUs 1 BXOOHbIX Nonen Npu NocTpoeHun
mMomenu.

MapameTpbl KOMNOHOBKU. CoaepXUT MHGOPMaLMio 06 MCMOJIb3yeMbIX MPY MOCTPOEHMM MOLENN
napameTpax.

CBopHas uHcopmaums no obyueHutro. BoiBoguTca TUN Modenu, NOTOK, UCMOMNb3yeMblii ANg ee
co3aaHus, co30aBLINA ee NoNb30BaTe b, OTMETKa BpeMeHM NOCTPoeHNS Moaenu U BpeMs, 3aTpayueHHoe
Ha ee NoCTpoeHue.

Bknapka MapameTtpbl cnenkoB mopenei Oracle

Ha Bknapgke lMapaMeTpbl 4N4 crienka Mogenn MoXHO nepeonpenenntb 3ajaHHble 3HaYeHUs
onpenenieHHbIX onuui Ha y3ne MoaennpoBaHuna ongd uenen CKOpWHTra.

LepeBo pelwweHnn Oracle

Ucnonb3oBaTb cTOMMOCTU OIM6OUHOM Knaccutpukaummu. OnpenenseT, UCMNoSIb30BaTb I CTOMMOCTH
owmnbouHom knaccmdurkaummn B Mmogenn lepeso pelwennin Oracle. JononHUTeNbHYO MH(OpMaL Mo
cMoTpuTe B pasgene “CToumocTu owmnbo4Hom knaccudmkaumm” Ha cTp. 32.

MpeHTudmkaTop npaeuna. 3ta onuus, ecnv oHa BoibpaHa (BktoveHa), nobasnseT ctonbel,
naeHTUduKaTopa npaBunia B Mogesns epeo pelweHuii Oracle. MoeHTudmkaTop npasuna
naeHTUGUUMPYeT y3en B fepeBe, rae NponsBoAnTCS KOHKpeTHoe pasbureHue.

NMF Oracle
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MokasaTb BCce BO3MOXXHOCTU. 3Ta onuus, ecnn oHa BbibpaHa (BKtoueHa), BbIBOAUT ID BOZMOXKHOCTU U
LOBEPUTENbHYI0 BEPOATHOCTb A1 BCEX BO3MOXHOCTEN (BMECTO BblBOJA 3TUX 3HAYEHMUI TOJIbKO NS
ny4lwern BoamoxHocTu) B Mmogenu NMF Oracle.

Cnucok mopenei Oracle

KHonka Cnncok mogenei Oracle Data Mining oTKpbiBaeT AMafioroBoe OKHO CO CMIMCKOM CYLLLECTBYHOLLMX
MoJenei 6a3bl JaHHbIX; B 3TOM OKHE MO MOXHO YAaNATb. 3TO AMa/IOr0BOE OKHO AOCTYMHO U3
IManoroBoro okHa BcnomoraTenbHble NPOrpaMMbl U U3 AMaNoroBbiX OKOH NOCTPOEHUs, MPoCMoTpa U
npUMeHeHns ONng y3nos, cBA3aHHbIX ¢ ODM.

[ns Kaxaoi Mmoenu BbiBoAMTCA Takasd MHcopMauus:

« UMma mopenu. IMa mogenu; no HemMy COPTUPYETCH CMUCOK

* UHhopmaums o mogenu. OCHOBHasA MHOPMaLMS O MOAENM, COCTOALLASA U3 OaTbl Y BPEMEHU COOPKN 1
MMeHU CTonbLa HasHaveHus

« Tun Mogenu. Vima anropmMTMa, KOTOpbI NOCTPOWN 3TY MOAESb

Oracle Data Miner

Oracle Data Miner - aTo nonb3soBaTtenbckuin HTepgdeic k Oracle Data Mining (ODM); oH 3aMeHsieT
NPeXHUN nonb3oBaTenbcknin nHTepgenc IBM SPSS Modeler k ODM. Oracle Data Miner paspaboTaH,
yTObbl NOMOYb aHANIMTUKAM NPABUIIBHO NPUMEHATbL anropnTMel ODM. [locTueHMe 3TUX Lenew
peannayeTcs HeCKOMbKMMK cnocobamu:

« MNonb3oBaTtenam TpebyeTca OONONHUTENbHOE COAENCTBME B MPUMEHEHUN METOAMKN, paspeLlatowen 1
NOAroTOBKY AaHHbIX, U Bbibop anropntmoB. Oracle Data Miner cooTBeTCTBYeT 370l NoTPebHOCTY,
npeaocTaBnasa onepauum no UCCNeaoBaHmnio JaHHbIX 4718 NPOXOXKAEHUSA NoNb30BaTeNaMM 3TOMN
oTBeyalollel yKasaHHbIM TpeboBaHUAM METOOMNKN.

» B cocTaB Oracle Data Miner BxoaaT ycoBepLeHCTBOBaHHAas 1 pacluMpeHHast 3BPUCTMKA NOCTPOEHUS
Mogenei n Mactepa no npeobpasoBaHuto, yMeHbLLALLME BEPOSTHOCTb OLMOOK Npu 3a4aHuK
napamMeTpoB MOAenu 1 npeobpasoBaHus.

OnpepeneHne coeguHenus c Oracle Data Miner

1. Oracle Data Miner MO>H0 3anycTWTb C 1l060ro y3na npuMeHeHus unm noctpoeHus Oracle n 13 noboro
[AVasioroBoro okHa BbiBOAA Npwv MOMoLM KHoMKM 3anycTutb Oracle Data Miner.

e

PucyHok 2. KHonka 3anycka Oracle Data Miner

2. Ounanoroeoe okHo Oracle Data Miner PegakTupoBaTb coeAuHeHMUe BbiIBOAMTCA O/19 NoMb30BaTens
nepep 3anyckoM BHellHen npuknagHon nporpammbl Oracle Data Miner (npu ycnosuu, 4To onums
BcrniomoratesnbHble NpUKNaaHble NPorpamMmmbl onpeaeneHa npasubHo).

lpumeyaHue: JTO OManoroBoe OKHO NOSIBNASETCH, TONIbKO KOrga HeT 3a4aHHOro MMeHN CoeauHEHUS.

- 3apanTte nmsa coeguHeHuns Data Miner n BBeauTe nHopmaumio o nogxoaswem cepeepe Oracle
10gR1 nnn 10gR2. 3T10T cepBep Oracle pomkeH b6bITh TEM e cepBEPOM, KOTOPbIV 3a8aH B IBM
SPSS Modeler.

3. B ananorosoM okHe Oracle Data Miner Bbibepute coeguHeHue NpeaocTaBnsoTcs onunmn ans
yKasaHusi Toro, Kakoe nMsa coeanHeHns (onpefeneHHoe Ha Liare Bbille) cnenyeT MCNoMb30BaTb.

Ha canTte Oracle no agpecy Oracle Data Miner MOXHO HaUTK OONONHUTENbHYO MHOPMAaLMIO O
TpeboBaHusax k Oracle Data Miner, 0 ero ycTaHOBKE ¥ UCMOJIb30BaHUN.

MoprortoBKka AaHHbIX

[Ba Tvna noAroToBKM JaHHbIX MOTyT BbITb NONE3HbI, KOrAA A8 MOAENMPOBAHUS UCMONb3YIOTCA Takme
anroputMmbl Oracle Data Mining, kak HanBHbI banec, AoanTuBHbIN banec n meTon ONOpPHbIX BEKTOPOB:
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http://www.oracle.com/technology/products/bi/odm/odminer/odminer_install_102.htm

« Kateropusauus, niu npeo6pa3OBaHme HenpepbiBHbIX nosien YMcnoBoro granasoHa B Kateropuun gnsa
aJIrTOPUTMOB, KOTOPbIE HE NMPUHUMAKOT HENPEPbIBHbIX OAaHHbIX.

. Hopmanusau,ua, nnn npe06pasoBaH|/|e YMCNOBbIX AMaNa30HOB, yTObbI nony4ynTb CXo4Hble cpenHune
3HayeHnda N CTaHOapPTHbIe OTKJIOHEeHUA.

KaTteropusaums

Y3en kateropusaumm IBM SPSS Modeler nogaepxvBaeT psif MeETOL0B KaTeropmsaunn. MoxHo
NPUMEHUTb KaTeropmsaumnio K O4HOMY MO0 UK K HECKOJSIbKMM. ECn BBINONHWUTL KaTeropnsaumio ang
Habopa faHHbIX, CO30at0TCS MOPOroBble 3HAYEHUS, U MOXKHO CO34aTb y3en BblumcneHma IBM SPSS
Modeler. Onepauuto BbluncneHns MoxHo npeobpasosaTb B SQL M NnpMMeHUTbL Nepes NOCTPOEHUEM U
oueHkon mogenu. Npu TakoM NOAXOAE CO34aEeTCH 3aBUCMMOCTb MEXAY MOAENbIO U Y3/T0M BblUMCIEHUN,
TaK YTO He TONIbKO BbIMOJIHAETCH KaTeropmnsaums, HO M BO3HUKAEeT BO3MOXHOCTb MOBTOPHO MCMOJSIb30BaTb
cneumnurkaumm Kateropmsaumnm B HECKOJIbKMX 3afa4ax MogenmpoBaHus.

Hopmanusauunsa

Mpexae YeM UCNOb30BaTb HEMPEpPbIBHbIE MNONS (N0 YNCNIOBOrO AMana3oHa) Kak BXo4Hble nons B
MOLenaxX No MeTody ONOPHbIX BEKTOPOB, 3TV NOMSA CHavana Hy»HO HopManu3osaTtb. Kpome Toro, Ans
mMopenen perpeccun Tpebyetcs obpaTtnTbh HOpManu3aumto, HTobbl PEKOHCTPYMPOBATh OLLEHKM MO
BbIXOOHOW MHhopMauumn Mogenu. NapameTpbl Mogeny SVM paroT BOSMOXHOCTb BbibpaTh Z-3HaUeHus,
MUH-MaKc U HeT. KoadunumeHTbl HopManusaumnm cosgatotcs Oracle Kak war B npoLecce nocTpoeHus
mMopnenu, 3akavmBatotca B IBM SPSS Modeler 1 coxpaHsitoTca BMecTe ¢ Mofenbto. Bo BpemMs nprMeHeHns
KoathhmUMeHTbI NpeobpasytoTcs B BbluMCNUTENbHbIE BbipaxkeHns IBM SPSS Modeler, ncnonbsyemsolie ans
noAroTOBKM JAaHHbIX K OLLEHKe nepep nepegaven gaHHbiX B MOAeNb. B aTom cnyyae Hopmanmsaumsa TeCHO
CBsi3aHa C 3afadveri MOAEeNMpPoBaHuS.

Mpumepbl Oracle Data Mining

B cocTaB npoayKTa BKAKOYEH pad MOTOKOB NpUMepa, MIKCTPUpYoLWmMxX ncnonssosaHme ODM c IBM
SPSS Modeler. 3TV NOTOKM MOXHO HaMTK B Nanke yctaHoBkM IBM SPSS Modeler B nogkaTtanore |\Demos
|Database_Modelling\Oracle Data Mining\

lMpumeyarue: K nanke Demos MOXHO nepenTun n3 rpynnel nporpamm IBM SPSS Modeler B MeHto Myck
Windows.

MoToku B cnepytoLwen Tabnunue MoXHO MCNONb30BaTb BMECTE B NOCNEA0BATENbHOCTM KaK NpuMep
npouecca nccnegoBaHus 6asbl AaHHbIX, UCnonb3ytoLero anroputm SVM (Support Vector Machine -
MexaHW3M BEKTOPOB Noanep:ku), noctasnsemoli ¢ Oracle Data Mining:

Tabnuya 4. iccnedoBaHue 6a3 0aHHbIX - NpUMePbl NOTOKOB

MoTtok OnucaHue

1 _upload_data.str Ncnonb3yeTcs Ana O4MCTKU U 3aKaunBaHUSA
OaHHbIX M3 niockoro anna B 6asy gaHHbIX.

2 _explore_data.str MpenocTaBnsieT NpUMep U3y4eHus OdaHHbIX C
nomoubto IBM SPSS Modeler.

3_build_model.str CTpouT Moaernb, UCnonb3ys COBCTBEHHbIN
anroput™m 6asbl AaHHbIX.

4 evaluate_model.str Ncnonb3yeTca Kak NpuMMep OLLeHKM Moaenu ¢
nomolubto IBM SPSS Modeler.

5_deploy_model.str BHenpseT Mogenb onsa oueHkn 6a3sbl JaHHbIX.

MpumeyaHue: YTobbl 3aNyCTUTb 3TOT NPUMEP, HAAO BbIMNOMHATL NOTOKM NO Nopsaaky. Kpome atoro, y3nbl
WUCTOYHUKOB M MOLENMPOBaHUS B KaXX0M NOTOKE HAA0 M3MEHUTb, BKJIIOUMB B HUX CCbISIKY Ha
LOMYyCTUMBIN UCTOYHMK AaHHbIX 15 6a3bl AaHHbIX, KOTOPYHO Bbl XOTUTE UCMOMb30BaTb.

naBa 4. MogenuposaHue 6a3 gaHHbIX ¢ ncnonb3oBaHnem Oracle Data Mining 49



Habop maHHbIX, UICNOMb3yeMblii B MpMMepax NOTOKOB, OTHOCUTCS K MPUKNaAHbIM MporpaMMamM
06paboTKK KpeauTHbIX KapT v NpeacTaBnseT 3agavy Kiaccudmkaum ¢ pasiMyHbIMU KaTeropuanbHbIMy
Y HenpepbIBHBIMU NpeanKTopamu. JononHUTeNbHY0 MHdopMaLmio 06 3ToM Habope AaHHbIX CMOTPUTE B
thainie crx.names B TOW e Nanke, rae HaxoaaTcs NpyMMepbl NOTOKOB.

370T Habop paHHbIX gocTtyneH B penosutopumn UCI Machine Learning no agpecy ftp:/ftp.ics.uci.edu/pub/
machine-learning-databases/credit-screening/.

Mpumep noToka: 3aKaukKa AaHHbIX

MepBbit NpuMep noToka, 1_upload_data.str, CAYXUT A1 OUMCTKM 1 3aKaUYKM JaHHbIX U3 NOCKOro taina
B Oracle.

Mockonbky ans Oracle Data Mining (ODM) TpebyeTcs none yHukanbHoro ID, B 3TOM HauyasibHOM NOTOKe
NpW NOMOLLM y311a BbluMCNeHUN B Habop AaHHbIX fobasnseTcs HoBoe none ID ¢ yHUKanbHbIMU
3HauveHnamun 1,2,3, nucnonb3aytoulee yHkunto IBM SPSS Modeler @INDEX.

[ns 06paboTKM NPOnyLLEHHbIX 3HAYEHWI UCMOMNb3YeTCs Y3en 3anofIHEHWS!, TaK YTO NyCTble NONs Npu
UYTEHUM TEKCTOBOIO hana crx.data 3aMeHsatoTCs Ha 3HaveHns NULL.

Mpumep noToka: UsyvueHue AaHHbIX

BTopoi npuMep noTtoka, 2_explore_data.str, CnyuT 0Jig 4EMOHCTPaLMN TOr0, Kak NMPUMEHUTb y3en
AyONUT OaHHbIX, YTOObI NOAYYMTL 0630p LaHHbIX, BK/OUas CBOAHYH CTAaTUCTUKY M AMarpaMMmbl.

[BOVHON WeNyoK No anarpamme B oTyeTe ayamTa OaHHbIX BbiIBOOUT 6onee NoapobHyto anarpammy ans
[eTanbHOro U3yyeHusa JaHHoro nons.

Mpumep noToKa: NoCTpoeHUe Moaenu

B TpeTbeM npuMepe NoToka, 3_build_model.str, unntocTpupyeTtcs nocTpoeHne mogenn B IBM SPSS
Modeler. iBaxkabl WENKHUTE MO Y37y UCTOYHUK 6asbl AaHHbIX (¢ MeTkon CREDIT), uTobbl yKasaTb
MCTOUHMK AaHHbIX. YTOObl 334aTh HACTPOMKN NOCTPOEHUS, ABAXAb! LLENTKHUTE MO Y31y NOCTPOeHUs (OH
cHauyana nomMeueH Kak CLASS, HO nocsie yKasaHu1s UCTOUYHMKA JaHHbIX nonyyaeT MeTky FIELD16).

Ha Bknagke Mogenb AManoroBoro okHa:

1. Y6enuTech, UTo ANs nons yHMKanabHOCTM BbibpaHo 3HaveHue ID.

2. Y6epuTech, uto And yHKUMM Sapa BbibpaHo 3HaueHve JInHeliHad, a And MeToga HopManusauum - Z-
OLLEHKM.

MpumMep noToKa: oueHKa Moaenu

YeTBepTbI NpUMep NOToKa, 4_evaluate_model.str, nnntocTpupyeT NpenmyLLecTsa Ucnonb3oBaHna IBM
SPSS Modeler pns mogennpoBaHua B 6a3e fgaHHbIX. [Nocne BbINOMHEHMS MOLENM €€ MOXHO CHOBa

[06aBWTb B MOTOK JAHHBIX Y OLLEHWTb NPW NOMOLLM psifa MHCTPYMEHTOB, KOTOPbIMK pacnonaraet IBM
SPSS Modeler.

MpocMOTp pe3ynbTaToB MOAENMPOBAHUS

MpucoegmHUTE K CNEenKy Moaenu y3en Tabnuupl Ana npocMoTpa pesynbTtatos. MNone $0-field16
COLEPXKUT NpefcKasaHHoe 3HaueHne ans field16 no kaxpomy HabntogeHuto, a none $0C-field16
COLEPXKUT MOoKasaTeslb 4OCTOBEPHOCTM 3TOMO NpeackasaHus.

OueHka pesynbTaToB MOAENN

Mpv noMoLy y3a aHanMsa MoXHO CO30aTb MaTPULLY COBMaAEeHUI, CoAepKallyto CTPYKTYPY
COOTBETCTBUI MEXAY KaXKAbIM NPeAcKasaHHbIM NofieM 1 ero nosem HaszHadeHus. Ytobbl yBuoeTb
pesynbTaThl, 3aNyCTUTE y3en aHanusa.

Mpy NOMOLLM Y3112 OLEHKU MOXKHO CO34aTb AMArpamMMmy BbIMTPbILLEn, NpeaHasHaueHHy Ois
LEeMOHCTpaLMM MOBbILWEHNS TOYHOCTM MPY UCMOJIb30BAHMK 3TOM MoAenu. YTobbl yBUaeTb pesynbTathl,
3anycTuTe y3en OLEHKN.
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MpumMep noToka: BHeApeHMe Mofenu

Korpa pocturHyTa foctatoyHas TO4HOCTb MOAENN, 3Ty MOAEb MOXHO BHEAPUTb AN MCNOJIb30BaHNS BO
BHELUHWX NPUKNAAHbIX NPorpaMmMax unu ana nybnvkauum B Tom xe base faHHbIX. B 3aknt0UnTENbHOM
npuMepe notoka, 5_deploy_model.str, BaHHble cunTbiBatoTCa U3 Tabnmubl CREDITDATA 1 3aTeM
oueHmBatoTcs 1 nybnukytotea B Tabnuue CREDITSCORES npu nomouwm y3na nybnunkatopa BHedpuTh

peuieHue.
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'naBa 5. MopenupoBaHue 6a3 faHHbIX C MOMOLLbIO
IBM Data Warehouse n IBM Netezza Analytics

SPSS Modeler c IBM Data Warehouse n IBM Netezza Analytics

IBM SPSS Modeler nopaepxxneaet nHterpauuto ¢ IBM Data Warehouse n IBM Netezza Analytics, uto
JaeT BO3MOXHOCTb 3anycKaTb pacliMpeHHble PYHKLUM aHANUTUKK Ha cepBepax IBM. 3Tn BO3MOXHOCTU
LOCTYNHbI Yepes rpaduuecknin HTepderic IBM SPSS Modeler n B cpefie pa3paboTku, OpueHTMpOoBaHHOM
Ha ncnonb3oBaHme pabounx NOTOKOB, TaK YTO 3aMyCKaTb aifOPUTMbI UCCNEA0BAHNUS AaHHbIX MOXHO
HenocpeacTBeHHO B cpene IBM Netezza unu IBM Data Warehouse.

SPSS Modeler nognepXmBaeT MHTErPaLLMIO C YKa3aHHbIMUM HUXKe anroputmamm n3 IBM Netezza
Analytics:

« [lepeBbs peLeHni

« K-cpegHux

« TwoStep

» banecoBckas ceTb

- HauMBHas Mmopenb baneca
« KNN

« PaspgenutenbHasa Knactepusauns
« PCA

« [lepeBo perpeccumn

» JlnHenHasa perpeccus

« BpemMeHHble paabl

« 0bobLeHHaa NMHenHas

LononHuTtenbHyt MHopMaunto 06 aTux anroputmax cMoTpuTte B nybnukaumnax IBM Netezza
AnalyticsPykoBodcTBo paspabotyuxka n IBM Netezza AnalyticsCnpaBo4Hoe pyKoBoOCTBO.

SPSS Modeler noggep»xmBaeT MHTErpaLMIO C YKadaHHbIMKU HUXe anropuTMamun ns IBM Data Warehouse
(bariecoBa ceTb, pasgenatollas Knactepusaumsa u BpeMeHHble psabl He MOAAePKUBAOTCS):

» [lepeBbs peLleHni

« K-cpegHux

« TwoStep

« HauBHas Mofenb baneca
« KNN

- PCA

« [lepeBo perpeccun

» JlnHenHasa perpeccus

« 0606LeHHas NMHeNHas

Mpum.: AIX He nopaepxunBaeTca.



TpeboBaHUS K UHTErpauum

YT106bI BEINONHATE MOAENMPoBaHne B 6ase gaHHbIX ¢ Mcnosib3oBaHneM IBM Netezza Analytics unu IBM
Data Warehouse, HeobxoguMbl NpuBeAEHHbIE HMXE ycnoBus. YTobbl NpoBepuTh BbIMOHEHNE 3TUX
YCNOBWIA, MOXKETE NOCOBETOBATLCHA C aAMUHNCTPATOPOM H6a3bl AAHHbIX.

« IBM SPSS Modeler Ha ycTaHoBKe IBM SPSS Modeler Server B Windows unun UNIX (kpome zLinux, ans
koTopown aparieepbl ODBC IBM Netezza HegoCTyMHbI).

« IBM Netezza Performance Server, Ha koTopoM paboTtaeT naket IBM Netezza Analytics.

MpuMeuaHune: MuHmManbHas Heobxoaumas sepcusi Netezza Performance Server (NPS) 3aBucuT ot
Tpebyemoi Bepcum INZA, Kak ykasaHo garnee:

— Bepcuu HoBee NPS 6.0.0 P8 bynyT nogaepxumBatb Bepcun INZA no sBepcum 2.0.
— [na ncnonbzoBaHus INZA 2.0 unu Hoeee TpebyeTcs NPS 6.0.5 P5 nnu HoBee.

IOns 0606weHHoN nuHeHon mopenn Netezza n BpeMeHHbIx psapoB Netezza Tpebyetcs paboTatowas
INZA 2.0 nnu HoBee. [1ns Bcex npoumx y3noB B 6asax faHHbix Netezza Tpebyetca INZA 1.1 unu HoBee.

» MicTouHunk gaHHbix ODBC ons coegmHenuns ¢ 6ason gaHHbix IBM Netezza. 1ononHUTENbHYIO
nHgopmauunto cMoTpuTe B pasgene “BrkntoveHne nHterpaummn” Ha ctp. 54.

» NlcTouHunK gaHHbIXx ODBC anga coeguHeHusa ¢ 6ason gaHHbix IBM Data Warehouse.

 JomkHbl 6bITb paspeLleHbl reHepupoBaHue 1 ontTuMmnsaumsa SQL B IBM SPSS Modeler.
LononHnTenbHyto MHOpMaLLMIO CMOTPUTE B pasaene “BkitoyeHne nHterpaumm” Ha cTp. 54.

MpumM.: MopenupoaHue 6a3 gaHHbIx M onTuMmusaumnsa SQL TpebytoT, uTobbl Ha KoMnbloTepe IBM SPSS
Modeler 6bina BKkIlOUEHA BO3MOXHOCTL coefmHeHuns ¢ IBM SPSS Modeler Server. Mpu BktoUeHHOM
BO3MOXHOCTUW COEAUHEHNS MOXHO 06paLLaTbCa K anroputMam 6as faHHbIX, BbINOHATL 06paTHbIN
nepeHoc SQL HenocpeacTBeHHo ¢ IBM SPSS Modeler n obpawatbes k IBM SPSS Modeler Server.
MNpoBepbTe TEKYLLEE COCTOSHME TNLLEH3UM, ANS Yero B MeHto IBM SPSS Modeler BbibepuTe:

CnpaBka > O nporpamme > [lononHuTesNbHble NOAPo6HOCTH

Ecnu BO3MOXHOCTb coegMHeHNd BKJ1KOYEeHa, Ha BKJ1lagKe CocTosHuMe NMUeH3nn Bbl yBnanTe onuuto
PaspelueHue pns cepeepa.

BksiloueHUe UHTerpauum

BkntoueHne nHterpauun ¢ IBM Netezza Analytics nunm IBM Data Warehouse coctouT ns cnegyroumx
LIaros.

« KoHdmrypuposaHue IBM Netezza Analytics unu IBM Data Warehouse
« CospaHue nctouHmka ODBC

« BkntoueHune nHterpaunmn B IBM SPSS Modeler

 BkntoueHwue reHepupoBaHus n ontummnsaumm SQL B IBM SPSS Modeler

3T OencTBMA ONMcaHbl B CIeAyOWnNX pa3aenax.

KoHcpurypuposanue IBM Netezza Analytics unu IBM Data Warehouse

Y106bI yCTAaHOBUTBL U CKOH(MIypupoBaTtb IBM Netezza Analytics unun IBM Data Warehouse, obpaTtutecsb k
COOTBETCTBYHOLLEN AOKYMeHTaumm no IBM. Hanpumep, ons IBM Netezza Analytics cmoTpuTe IBM Netezza
AnalyticsPykoB0oOCTBO No yCTAHOBKE, MOCTABASEMOMY C 3TUM NpoayKToM. Paspen 3adaHue paspeweHull
6a3bl 0aHHbIX B 3TOM PYKOBOACTBE COLEPXUT NOAPOBHOCTM O CLLeHAPUAX, NPU MOMOLLM KOTOPbIX MOTOKK
IBM SPSS Modeler nonyyat goctyn k 6ase gaHHbIX 4S5 3anmcu.

MpwumM.: Ecnu Bbl ByoeTe MCNOb30BaTb Y3/ibl, NOMb3YOLWMECH MAaTPUUHBIMU BbIYUCTIEHUSIMU, HYXKHO
NHULMANN3NPOBaTbh MaTPUUHbIN MexaHn3M Netezza, gns yero 3anyctute CALL NZM. .INITIALIZE();
€CJIN 3TOro He CAenaTthb, BbINOSTHEHME XPaHUMbIX Npoueayp 3aBepmnTca HeyaayHo. MHmumanmnsaunto
HY>HO BbINOJIHUTb OAMH pPa3 Aas Kaxaon 6a3bl AaHHbIX.
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CospaHue ucrouHuka ODBC pnsa IBM Netezza Analytics

Onsa nogaepxKn coegmnHeHns mexay 6ason naHHbix IBM Netezza n IBM SPSS Modeler Hy»KHO co3paTb
MM4 UcTouHMKa gaHHbix ODBC (data source name, DSN).

MNepen co3paHmeM DSN y Bac AonKHO 6bITb OCHOBHOE NpeacTaBiieHne 06 UCTOYHMKAX AaHHbIX U
npaviBepax ODBC v nogaepxke 6a3 gaHHbix B IBM SPSS Modeler.

Mpu paboTe B pacnpeneneHHoM pexunme ang IBM SPSS Modeler Server cozgante DSN Ha KomnbloTepe
cepsepa. Ecnu Bbl paboTaeTe B IokanbHOM pexume (Ha knneHTe), co3pgante DSN Ha KoMnbloTepe
K/IMeHTa.

KnueHTbl Windows

1. C komnakT-gucka Netezza Client sanyctute thann nzodbcsetup.exe, 4Tobbl 3anyCcTUTb Nporpammy
yCcTaHOBKW. CnepynTe yKkasaHUAM Ha aKpaHe, YTobbl yCTaHOBUTL ApariBep. MNonHble ykasaHus
cMoTpuTe B PykoBOoACTBE No ycTaHOBKe U KoHhurypuposaHuto IBM Netezza ODBC, JDBC n OLE DB.

a. Cospante DSN.
MpumMm.: NocnenoBaTenbHOCTb MEHIO 3aBUCUT OT Balel Bepcum Windows.

« Windows XP. B meHto Nyck BbibepurTe NMaHenb ynpaBneHus. LLlenkHute aABaxcabl N0 3HAYKY
AQMUHUCTPUPOBAHME, a 3aTEM - M0 3HaUYKy McTouHuku paHHbix (ODBC).

« Windows Vista. B meHto lNyck BbibepuTe MaHenb ynpaBneHusa, 3ateM Bbibepnte Cuctema.
LLlenkH1Te oBaabl Mo 3Ha4Ky AGMUHUCTPUpoBaHue 1 Bbibeprte UcTouHukn gaHHbix (ODBC),
3aTeM BblbepuTte OTKPbITb.

« Windows 7. B meHto Nyck BbibepuTe MaHenb ynpaBneHusa, 3ateM Cuctema un 6e3o0nacHoCTb,
3aTeM ABMUHUCTpUpoBaHue. Bbibeprte UcTouHuKK gaHHbix (ODBC), 3aTeM BbibepuTe
OTKpbITb.

b. MepengnTte Ha BkNagky CucteMHble DSN 1 HaxxMnTe KHOMKy JL06aBUTD.
2. Bbibepute NetezzaSQL B cnivcke 1 HaxxMuTe KHonky FoToBO.

3. Ha Bknagke Onuuu DSN skpaHa YcTaHoBKa gpanBepa ODBC Netezza BBeguTe MMS UICTOYHUKA
OaHHbIX No cBoeMy Bbibopy, nMs xocTa unun IP-agpec cepeepa IBM Netezza, Homep nopTa ans
coeguHeHus, 6asy AaHHbIX UCnonb3yemoro aksemnnapa IBM Netezza 1 ayTeHTUdUKALMOHHbIE
LaHHble Ana coeguHeHns ¢ 6a3oi faHHbIX - Balle MMS NONb30BaTeNs M Naposb. HaxkMuTe KHOMKy
CnpaBkKa, 4Tob6bl BbIBECTM 06BACHEHMS AN19 Nonen.

4. HaxxmuTte kHonky MpoBepuTb coepuHeHue 1 ybeanTtech, YTo yaaeTcs coeauHNTbeA ¢ 6a30i JaHHbIX.

5. 1o aaBLWNCb YCNELWHOro coegmMHeHns, Haxxnmante kHonky OK, noka Ha BbIngeTe M3 aKpaHa
AOMUHUCTPATOP UCTOUYHNKOB gaHHbIX ODBC.

CepBepbl Windows

Mopsipok pevcTeuin ana cepeepa Windows Takon xe, Kak ans knneHTta Windows XP.

Cepsepbl UNIX unu Linux

OnucaHHbI HUXe NopsAOoK AeNCTBUI NnpuMeHuM K cepeepamM UNIX unu Linux (kpome zLinux, ons
KoTopown aparieepbl ODBC IBM Netezza HefOCTyNHbI).

1. CkonupymnTe c KoMnakT-gucka unu grucka DVD Netezza Client cooTBeTcTBYOWMI hann
<nnaTtdopma>cli.package.tar.gz Bo BpeMeHHOE NOMOXEHNE Ha CEPBEpE.

2. PacnakyiTe apxvB npu NoOMoLLM KoMaHg gunzip n untar.
3. NobaBbTe NpaBa BbINOMHEHNUS AN19 U3BNEYEHHOrO CLieHapus unpack.
4. 3anycTuTe cueHapuin, OTBETMB Ha BblBELEHHbIE MPUrNaLLEHNS.
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5. OTpepakTupyinte hann modelexrsrv. sh, BKIOYMB B HEFO NPUBEAEHHbIE HMXE CTPOKMU.

. <llyme ycmaHosku SDAP>/odbc.sh
LD_LIBRARY_PATH_64=$LD_LIBRARY_PATH:/usr/local/nz/1ib64; export LD_LIBRARY_PATH_64
NZ_ODBC_INI_PATH=<llyme ycmaHoeku SDAP>; export NZ_ODBC_INI_PATH

Hanpumep:

. /usr/IBM/SPSS/SDAP/odbc.sh
LD_LIBRARY_PATH_64=$LD_LIBRARY_PATH:/usr/local/nz/1ib64; export LD_LIBRARY_PATH_64
NZ_ODBC_INI_PATH=/usr/IBM/SPSS/SDAP; export NZ_ODBC_INI_PATH

6. Hanpute dhann /usr/local/nz/1ib64/odbc.ini n ckonupynTe ero cogepxunmoe B tainn
odbc.ini, yctaHoBNeHHbI% BMecTe ¢ SDAP (TOT ¢hain, KOTOpbI yKa3aH B NepeMeHHoM cpeapl
$ODBCINI).

MNpumeuvaHue: [nsa 64-6uTHbIX cucTeM Linux napameTp Dxriver HEKOPPEKTHO ccblnaeTcs Ha 32-
6UTHbIN apanBep. Mocne Toro, Kak Ha NPeabIAYLLEM Liare Bbl CKONMPOBaNN cogepxmmoe darnna
odbc.ini, oTpenakTMpynTe NyTb B 3TOM NapaMeTpe KakK HY>XHO, HanpuMmep:

Jusr/local/nz/1ib64/1libnzodbc.so

7. OTpepakTupynTe napameTpol B onpegeneHnn DSN Netezza, ykasaB HyxHyto 6a3y faHHbIX.

8. Mepesanyctute IBM SPSS Modeler Server n npoBepbTe, YTO Ha KIIMEHTE UCMONb3YOTCS Y3/bl
nccnenoBaHus gaHHbIX B 6ase gaHHbIX Netezza.

BknouveHue uHterpauum B SPSS Modeler
1. B ocHoBHOM MeHto IBM SPSS Modeler BbibepuTe

UHcTpyMeHTbI > Onuuu > BcnoMoraresbHble NPOrpaMMbl.
2. lWenkHuTe no Bknagke IBM Data Warehouse.

PaspewuTtb nHterpauuio c IBM Data Warehouse Analytics. BkntoyaeT (ecnv oHa elle He bbina
BblBEAEHA) NannTpy MoaenMpoBaHus 6asbl AaHHbIX B HUMXKHEN YacTy okHa IBM SPSS Modeler u
nobaBnsieT y3nbl ons anropuTMoB UccnenoBaHusa gaHHbix IBM Data Warehouse n Netezza.

CoepuHeHue c IBM Data Warehouse. Haxxmute kHonky MpaBKa 1 BeibepuTe CTpOKY coeguHeHus ¢ IBM
Data Warehouse, koTopyto CKOHUrypmpoBanu, cosgaBas nctouHnk ODBC. [lononHUTENbHYHO
MH(OpMaLMo CMOTPUTE B KOHCOMM agMUHUCTPUpoBaHua IBM Data Warehouse.

BknioueHue reHepuposaHua SQL n ontumusauum

Ecnu Bbl cobupaeTtech paboTtaTb € oveHb 6oablIMMK HabopamMu faHHbIX, M3 cOObpaXKeHuin
NPOM3BOANTENBHOCTM HAAO0 PaspeLwnTb onumn reHepmposaHms SQL 1 ontummsaumm B IBM SPSS
Modeler.

1. BoibepuTe B MeHto IBM SPSS Modeler:
MHcTpyMeHTbl > CBOMCTBA NOTOKa > Onuuu
2. Ha naHenu HaBurauum WwenkH1Te no onumn OnTuMmusauums.

3. MoaTBepanTe BKoUeHMe onummleHepupoBaTb SQL. 3ToT napameTp TpebyeTca ans paboTsbl
(DYHKLUMI MoaennpoBaHuna 6as JaHHbIX.

4. BbibepnTe ONTUMU3UPOBATb NocTpoeHue SQL 1 OnTMMM3MpoBaTb gpyroe BbinosHeHue (He
TpebyeTcs CTPOro, HO HACTOSATENIbHO PEKOMEHAYETCS A1 ONTUMAJIbHOM NPOVU3BOLAUTENBHOCTH).
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MNocTpoeHne mopeneu c nomouwibio IBM Netezza Analytics n IBM
Data Warehouse

Y Kaxxgoro n3 nognepXnBaeMblix aflfOPUTMOB €CTb COOTBETCTBYIOLLMI y3en MoOgeNnMpoBaHus. Y3nbl
mopenvpoBaHus IBM Data Warehouse n IBM Netezza nocTtynHbl Ha Bkiiagke MogenupoBaHue 6a3bl
AAHHbIX Ha NaanTpe y310B.

JaHHble

B 3aBMCMMOCTM OT y3/71a MOAENMPOBaHUS eCTb PSA TUNOB AaHHbIX, KOTOPbIE MOTYyT COAEepPKaTbCs B NoAsX
B MCTOYHMKE AaHHbIX. B IBM SPSS Modeler Tvnbl faHHbIX Ha3blBalOTCs Tunamu usmepeHull. Ha Bknagke
Mons yana MogennmpoBaHmsa 4oNyCTUMbIE TUMbl UBMEPEHUI O BXOLHbIX NOMen 1 nofen HasHavyeHus
NMoKasblBalOTCA 3HAUYKAMMU.

Mone HasHaueHua [Mone HazHavyeHWs - 3TO Nose, 3HaueHe KOTOPOro Bbl NblITaeTech NpefckasaTb. B Tex
cryyasix, rae MOXHO 3a4aTh Nosie HadHaueHWs, B KaueCcTBe TaKoro nons MoxeT 6bITb BbIBpaHO TONbKO
OLHO U3 MoJsien JaHHbIX UCTOYHMKA.

Mone ID 3anucu 3agaeT nose, UCNob3yeMoe A5 O4HO3HAYHOM NOeHTUNKALMM KaXKO0ro
HabnogeHus. Hanpumep, ato MoxeT bbiTb nose ID, Takoe Kak ID 3axkasyukd. Ecnv B AaHHbIX UCTOYHMKA
HeT nong ID, Bbl MOXeTe co34aTh TaKoe NPy NOMOLLM Y3/1a BbIYUCIIEHWUI, BbIMOTHUB NPUBEAEHHYIO HUXE
nocnenoBaTesibHOCTb OENCTBUN.

1. BoibepuTe y3en UCTOUHUKA.

2. Ha Bknagke Onumm nons Ha nanuTpe y3noB ABaXKAbl LWENKHUTE MO Y37y BbIYUCEHNN.
3. OTKpoK1TE y3€en BbIYUCIEHUIN ABONHbBIM LLEMYKOM MO 3HAUKY Ha XOJCTe.

4. B none Bbluucnaemoe none seeauTe, Hanpumep, ID.

5. B none Popmyna eeeante @INDEX n HaxxmuTe KHonky OK.

6. CoefmHuWTE y3€n BblUMCIIEHUI C OCTa/IbHbIM NOTOKOM.

MpuM.: Ecnu Bbl nonyyaeTe AfIMHHbIE YUNCNOBbIE AaHHble U3 6asbl AaHHbIX Netezza npu nomMoum Tuna
naHHbix NUMERIC (18, 0), SPSS Modeler nHorga okpyrnsieT gaHHble BO BpeMsi umnopTa. Ytobsi
n3bexaTtb TaKOM CUTyaL MK, COXpPaHUTE OaHHbIe MPYU NOMOLLM TMNa AaHHbiX BIGINT nnum

NUMERIC (36,0).

MpuM.: N3-3a orpaHnYeHnii 4 GonyCTUMbIX TUMOB MoJiei nose ¢ TUNoM nsMepeHunin bes Tuna v ponbio
ID 3anucu He BbIBOAMTCA B y3ne MogenvpoBaHus In-Database Netezza (Hanpumep, nosne k-cpegHux).

06paboTKa NyCTbIX 3HAUEHUMN

Ecnu BxofHble flaHHble COAepXXaT NycTble 3HA4YEHMS, UCMNOSIb30BaHME HEKOTOPLIX y3/10B Netezza MoxeT
npUBOANTL K coobLueHmam 0b owmnbkax nnm 4oAroMy BbINOSIHEHUIO MOTOKOB. Mo3TOMY 3anucy,
copepxalime nNycTble 3HaYeHUsl, pPEKOMEHAYEeTCS yaanuThb. Micnonb3yTe cneayowmin MeTos,

1. NMpucoeanHWTE K Y31y UCTOUHMKA y3en Bbibopa.
2. 3apanTe ans onuun Pexum ysna Bbibopa 3HaveHne OT6pacbiBaHue.

3. BeeguTte cnepgywouee B none Ycnosue:
@NULL (nosne_1) [or @NULL(none_2)[... or @NULL(nosne_N]1])

BkntounTe B ycnoBuMe BCe BXOAHbIE NOS.
4. CoeanHuTe y3en Bbibopa c 0CTasibHbIM MOTOKOM.

BbixogHasa nHopMmauusa mogenv

B03MOXHO, YTO OT 3anycKa K 3anycky pesysibTaTbl NOTOKa, CoAepKalllero y3en MoaenvposaHusa Data
Warehouse nnun Netezza, 6ynyT cnerka pasnvyatbcs. [puuMHa B HEMOCTOAHCTBE NOPsAAKA, B KOTOPOM

aBa 5. MogenupoBaHue 6a3 gaHHbIX ¢ nomollbio IBM Data Warehouse n IBM Netezza Analytics 57



y3eJ1 CUMTbIBAET JaHHble UCTOYHMKA, KOrAa nepes nocTPoeHneM Mogenmn 4aHHble CUMTbIBAOTCS BO
BpeMeHHble Tabnuubl. BnpoyueM, pasnnuns, NopoxxaeHHble 3TUM adiheKToM, NpeHebpexxMMo Marbl.

O6uie KOMMEHTapum

« B IBM SPSS Collaboration and Deployment Services HEBO3MOXHO CO34aTb KOHUIYpaL MM OLEHNBAHNS
C UCMONb30BaHMEM NOTOKOB, COAEPXALUUX Y3/bl MoaennpoBaHus 6asbl faHHbIx IBM Data Warehouse
nnun IBM Netezza.

« [Ina Mmopenen, cosaaHHbix yanamu Data Warehouse unu Netezza, HEBO3MOXeEH 3KCNOPT UM UMMAOPT
PMML.

Oonuuu nonewu

Ha Bknagke lNonsa ykasbiBaeTcs, 6y,u,yT 11N NCNOJIb30BaTbCA 3HAYEHUA pOJ'IEVI nonen, YXe onpenesieHHble
Ha pacCrnonoXxXeHHbIX BblWe y3/1aX, WJin Ha3Ha4eHune nonemn 6yu,eT BbIMOJIHEHO BPY4YHYHO.

Ucnonb3oBatb 3apaHee 3agaHHble Ponu. JTa onumsa MCNOJIb3YET 3HAYEHUA pone|71 (HaSHaLIeHVIFl,
npeauKTopbl U TaK p,anee) C pacnosioXeHHOro Bbiwe y3nia Tun (VIJ'IVI C BKN1aZKW Tunbl nexawlero Bbie
y3na VICTOLIHVIKa).

Ucnonb3oBaTb NoJib30BaTeNIbCKME Ha3HAYEHUSA nosei. BoibepuTte 3Ty onumIo, C/IM XOTUTE HA3HAUYUTb
06BbEeKTbl Ha3HaYeHNs, NPEAMKTOPbI U APYyrie PONn BPYUHYI Ha 3TOM 3KpaHe.

Mons. MNpy NOMOLLM KHOMOK CO CTPeSIKaMn Ha3HaybTe 3/1IeEMEHTbI U3 3TOro CMUCKA BPYYHYO ANd
Pa3INYHbIX nonewn ponel7| B npaBoﬁ 4aCTun aKpaHa. 3HauKu YKa3bIBaOT OJ14 KaXO0ro nojaga posan
noonyctnmble YPOBHU N3MEPEHNA.

HaxxmuTte kKHonky Bcee, yTObbI Bbl6paTb BCe nongd B CNcKe, WM KHONKY OJid OTAeJ/IbHOro ypoBH4A
n3MepeHunsd, yTObbI Bbl6paTb BCe nond Cc 3aTM YpoOBHEM U3MEPEHNA.

Lenb. BoibepuTe ofHO none B kKa4ecTBe HasHa4YeHWsa A9 npeackasaHus. Ha 3ToM akpaHe MOXHO TakKe
nocMoTpeTb NHopMauunto 06 0606LEeHHbIX NMHENHDBIX MOoAeNsAX B none YUe6HUKM.

ID 3anucu. Mone, koTopoe ByneT UCNONb30BaTbCA KaK YHUKaNbHbIA NOEHTU(MUKATOP 3anmncu.

NpenckaszaHusa (BxopHbie). Bbibepute 0gHO UM HECKOJIbKO MOJE B KauecTse BXOAHbIX AN
npeackasaHus.

Onuuu cepBepa
Ha Bknagke CepBep 3agaetcs 6asa gaHHbix IBM Data Warehouse, roe bygeT cTponTbCcs Mogenb.

CeepeHus o cepBepe IBM Data Warehouse. 3pecb 3apgatotcs nogpobHocTu o coeanHeHmnn ans 6asol
OaHHbIX, KOTOPYO XOTUTE MCNOMb30BaTh 419 MO4ENN.

» Ucnonb3oBaTtb Bocxogsuiee coeguHeHue. (Mo ymonuaHuto) MicnonbsyeT NnogpobHOCTM O coeanHEeHUN,
3a[aHHble Ha BOCXOASLLEM Y3/e, HanpuMep, y3se UCToUHMKaA 6asbl AaHHbIX. 3Ta onuusa paboTaeT,
TOJIbKO EC/N BCE BOCXOAALLME Y3/1bl MOTYT UCMONb30BaTh 06paTHbIi nepeHoc SQL (SQL pushback). B
3TOM CJlyyae nepeHoc JaHHbIX 13 6asbl AaHHbIX He HYXKeH, MOCKobKy SQL NonHOCTbIO peanunsyeT Bce
BOCXOZALLME Y3SIbl.

 MepemecTuTb AaHHbIe HA coeguHeHue. [lepeHoCUT AaHHble B yKasaHHY 3aeck 6asy faHHbIX. 3TO
AeVicTBME NO3BOSIAET MOAENMpoBaHMo paboTaTb, eCiv faHHble HaxoaaTcs B Apyror 6a3e aaHHbIx IBM
Data Warehouse, B 6ase gaHHbIX OT ApYyroro nocTaBLiMKa UM gaxke B NIOCKOM haine. Kpome Toro,
[JaHHble NepeHocATCa 06paTHO B yKasaHHY0 34ecb 6a3y faHHbIX, €CNN OHW BbiNiM N3BNEYEHbI U3-3a
TOro, YTO y3es He BbiNosHWA 0bpaTHbIn nepeHoc SQL. HaxxmuTe kHonky MpaBKa, utobbl HANTU U
Bbl6paTh coeaMHeHMe.

A OCTOPOXXHO: IBM Netezza Analytics n IBM Data Warehouse 06bI14HO MCNONBb3YOTCS C O4YEHD
6onblWMMKN HabopaMn gaHHbIX. Mepepgadva 6onbwnx 06bEMOB AaHHbIX Mexay 6azamm gaHHbIX
nnu 13 6asbl AaHHbIX 1 06pPaTHO MOXET 3aHMMaTb OUEHb MHOIO BPEMEHMU, 1 MO BO3MOXHOCTH
ero cnegyet nsberatb.
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MpumMm.: NIma nctouHmka gaHHoix ODBC adhheKTMBHO BCTpamBaeTcs B KaxxgoM notoke IBM SPSS Modeler.
Ecnu noTok, co34aHHbIN Ha OAHOM XOCTe, BbIMO/THAETCH Ha APYrOM XOCTe, MMS UCTOYHMKA AaHHbIX Ha
3TUX XOCTaX AONMKHO 6bITb OAHUM M TEM Xe. MOXHO Take BblIbpaTb ApYroi MCTOMHUK JAaHHbIX Ha
BKagke CepBep Kax4oro ysna UCTo4YHMKa Wav MOAEeNNpPOBaHNS.

Oonuuun mopenu

Ha Bknagke Onummn Mofenn MOXHO Bbl6paTb, 3agaBaTthb Ji UMA ONa Mmogenun, Wan creHepmnpoBaTtb MMA
aBTOMaTUYyecKu. Bbl MOXeTe 3aaThb TaKXe 3Ha4YeHMd N0 YMOTYaHUIo 014 onuun CKOpWHra.

Mma mopgenu. MoXxHO CreHepupoBaTb MMS MOJleNIM aBTOMATMUECKM Ha OCHOBE MO HasHaYeHUs unu
nonga ID (nnbo Tuna Modenu B cny4ae, eCnu HUKaKoe U3 3TUX nosnen He 3agaHo) Nnbo 3agathb
nosib30BaTeIbcKoe M.

Ecnu uma ucnonb3syeTtca, 3aMeHUTb cyllecTBylowWwme. EC/in Bbl BKJTIOUMTE 3TOT NepekstoyaTesib, ntobas
cywectByrolada Moaesb C TEM XXe NMeHEM 6WJ,€T nepesanuncaHa.

CpenaTtb JOCTYNHbIM AJS CKOPUHTra. 30eCb MOXHO 3a4aTb 3HAUEHMA M0 YMONMUaHWIO 4718 ONLUUi
CKOPWHra, KOTopble NoABATCA B IMaNOroOBOM OKHe And cnenka Mmogenu. NMoapobHocTu 06 aTux onumnax
CMOTpUTE B CNpaBOYHOM TeMe AN BKNaaku MNapamMeTpbl 3TOro KOHKPETHOT O clienka.

YnpaBneHue Mmoaensamu

Mpu noctpoeHun mopenu IBM Netezza nnmn IBM Data Warehouse vepes SPSS Modeler cosgaeTca Mogenb
B SPSS Modeler, a Tak)ke cospgaeTca Unu saMmeHsdeTca mogenb B 6ase paHHbIX IBM Data Warehouse.
Mogpenb SPSS Modeler Takoro poga ccoeinaeTcs Ha cogepXmnmoe Mogenu 6asbl JaHHbIX, XpaHaLWencs Ha
cepBepe 6a3 gaHHbIX. SPSS Modeler MoXeT BbINOMHATL MPOBEPKY COOTBETCTBMUS, COXPaHAS MOEHTUYHYIO
CreHepMpoBaHHY CTPOKY Ktoua Mogenun n B mopenu SPSS Modeler, n B Mogenu Netezza nnu Data
Warehouse.

Nma mopenu ana kaxaoin mogenu Netezza unu Data Warehouse BbiBoautca B ctonbéue MHgopmayus o
modenu B oManoroBom okHe Cnucok Mmogenein 6asbl gaHHbIX. MMa gna mogenu SPSS Modeler BbiBoguTCA
KaK Kniou Mogenu Ha Bknagke Cepsep Mogenu SPSS Modeler (npu nomelleHUM B NOTOK).

KHonky MNMpoBepuTb MOXHO UCMO/b30BaTb 419 MPOBEPKMU, UTO KNtoum B Mogenu SPSS Modeler n B Mogenu
Netezza nnu Data Warehouse coBnagatoT. Ecnv moaenb ¢ TakuM xe nmeHem B Netezza nnm Data
Warehouse He HaligeHa unu Ka4um aTux MoJaene He CoBnadatoT, 3TO O3HaYaeT, UTo moaenb Netezza
nnu Data Warehouse 6bina yoaneHa nnm noBTOPHO MOCTPOEHA C MOMEHTA NOCTPOeHNs Moaenu B SPSS
Modeler.

MepeuncneHune Mmopeneu 6a3sbl faHHbIX

SPSS Modeler conoepuT guanoroBoe OKHO A1 nepevyncneHmns Moaenen, xpaHumolx B IBM Data
Warehouse, n no3BonseT BK/OYaTb M OTKHOUATb 3T MOAENU. ITO AMaNIONOBOE OKHO AOCTYMHO U3
OManoroBoro oKkHa BCnomoraTefbHbIX NpuknagHblix nporpamMm IBM 1 B AnManoroBbix OKHax NOCTPOEHMS,
NPOCMOTPa N NPUMEHEHNS A8 OTHOCSLLMXCS K y3/1aM, CBA3aHHbIM C UCCrieaoBaHMeM gaHHbix IBM Data
Warehouse n IBM Netezza. [na kaxxgon Mogenu BbiIBOAUTCA cneayowas nHhopmayms:

« Ima Mmopenu (MMs Mogenun, KoTopas MCMONb3yeTcs A1 COPTUPOBKM CNMCKA).
« Nma Bnagensua.

« ANropuTM™, UCMOMb30BaHHbIN B MOAENN.

« Tekyllee COCTOSIHME Moaenu, HanpnuMep, 3aBepLueHa.

[JaTa co3pgaHua mogenu.

Oepeso perpeccun IBM Data WH

[lepeBo perpeccuu - 3To anropmTM TrNa NOCTPOEHUS AepeBa, KOTOPbI HECKONMbKO pa3 AenunT BbiIbopKy
HabntogeHui ons nonyYyeHns NoAMHOMXKECTB O4HOMO TMUMa HA OCHOBE 3HAYeHUIA YNCIOBOrO Moss
HasHaueHMs. Kak v B cnydae C AepeBoM pelleHnid, AepeBbsa perpeccun pasaensaoT AaHHble Ha
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NoOMHOXeCTBa, KOHEeYHble N3 KOTOPbIX (nncTbs) COOTBETCTBYHOT OTHOCUTEJIbHO HebonbWUM nUnm
O4HOpPOOHbIM NOgMHOXecTBaM. PaspneneHunsa BbI6VIpaPOTCFI aona ymeHblweHna aucnepcunn 3Ha4YeHuNn
anVI6yTOB HasHaveHus, YTobbl OHM MOMNM JOCTATOYHO XOpouwo npencKasbliBaTbCd No CBOMM CpegHUM
3HAYEHNAM Ha KOHEYHbIX rpynnax pasnesieHnda (nncTbsx).

Onuuu nocTtpoeHusa aepesa perpeccum IBM Data WH - pocTt gepeBa
Bbl MOXeTe 3afaTb onuum NOCTPOEHNA OJ1Id POCTa N yCedyeHNd gepesa.
Lna nocTtpoeHna gepesa OOCTYNHbI Cnegyoume onuum:

MakcuManbHoe KoJiMuecTBo YPOoBHel B AepeBe:. MakcrMasibHOe KOMIMYeCTBO YPOBHEN, 4,0 KOTOPOro
MOXET pacTyu AepeBo OT KOPHEBOTO Y313, TO eCTb CKOJIbKO pa3 peKypCHBHO pasnesneHa Boblibopka.
3HaueHune No yMmon4aHuio - 62, 3To MaKCMMasbHOE KOJIMYECTBO YPOBHEW AepeBa A uenen
MOAENMpPOBaHMS.

MpuM.: Ecnv nporpamMMa NpocMoTpa B Cienke MoLenun BbiIBOAMT TEKCTOBOE NpeacTaBieHne Moaenu,
MOXET BbIBOAUTbCS He 6onee 12 ypoBHel fepeBa.

Kputepuu pacwenneHus. JTa onumsa ynpasnseT, Koraa oCTaHOBUTb pacllenneHve gepesa. ECnn Bbl He
XOTUTE UCMNOJIb30BaTb 3HAYEHUS MO YMOJIYAHUIO, HAXXMUTE KHOMKY HAaCTPOUTb 1 M3MEHUTE 3HAYEHUS.

« NMokasatenb OLEHKU pacLyensieHus. JTa Mepa OUEeHKWM KlaCCa CNyXuT angd OueHKN nyywero mecrta
pacuwenneHnda gepesa.

MpumMm.: B HacToALWee BpeMd eAMHCTBEHHAA BO3MOXHag onuma - oucnepcus.

« 3HaUeHNe MMHUMAJIbHOIO YNyulUeHUs NS pacuwenaeHnin. MMH1ManbHoe 3HaueHne yMeHbLIeHNS
HEeoAHOPOAHOCTM 415 CO34aHMsA HOBOro paclueneHns Ha aepese. Llenb NnocTpoeHuns aepeBsa - Co3aatb
MOArPYNMbl CO CXOAHbLIMU BbIXOAHbLIMU 3HAYEHUAMM, YTOBBI MUHUMW3NPOBATL HEOAHOPOAHOCTM Ha
KaXKgoMm y3ne. Ecnum Hamnyuliee paclienieHme BeTBM YMeHbllaeT HEOQHOPOAHOCTb MeHblLLE, YEM Ha
3a[laHHOe KpUTEPMEM pacLLeneHnsa 3HaueHmne, BeTBb He pacLiennaeTcs.

« MMHUManbHOe KONMYECTBO 3K3eMNNISAPOB ANA pacwenneHns. MnHuManbHOe KOJIMYeCcTBO 3anucen,
KOTOpble MOXHO pacLLenmTb. Korga unMcno HepaculienieHHbIX 3anmcen CTaHOBUTCS MeHbLUe 3aaHHOro
3Ha4yeHus, fanbHenLmne pacuenneHna He Npon3BogATCA. 3TO None MOXHO NCMNoNb30BaTh AN
npenoTBpawleHna co3gaHna MaJleHbKUX noarpynn B gepese.

CTaTUCTUKMU. ITOT napameTp onpenendeT, CKO/IbKO CTaTUCTUK 6y,u,eT BKJTOYEHO B MOJeslb. Bbl6epI/ITe
OOWNH N3 NepeyvyncneHHbIX HUXXe BapMaHTOB.

« Bce. BktouaeTcs BCA CTaTUCTMKA, CBS3aHHasA co cToNbuamm U co 3Ha4YEeHUSIMU.

MpumM.: 3ToT NapameTp BKIOUYAET CHOp MaKCMMaNbHOMO 06beMa CTaTUCTUKK, YTO MOXKET MOBNATbL Ha
NMPOU3BOAMUTENIbHOCTb BaLlei cucTeMbl. ECNM Bbl HE XOTUTE MPOCMaTPUBaTb MOAeNb B rpaduyecKom
thopmare, 3apavte Hert.

« CTonb6ubl. BkntoyaeTcsa cTaTUCTUKA MO CTONBLAM.
« Her. Bk/itouyaeTcs TONbKO CTaTUCTUKA, Tpebyemasa AN CKOpUHra Mogenu.

Onuuu nocTtpoeHusa pepesa IBM Data WH - cokpalieHue gepeBa

OnummM CoKpaLLEHMs MOXHO MCMOMIb30BaTb AN ONpefesieHns KpuTepus CoKpalleHnsa ana gepesa
perpeccuu. MpegHasHaveHe COKPaLLEHNS - CHUKEHME prcKa nepeobydeHns, AN Yero yaansaoTcs
U3NULWHMWE NOATPYNMbI, KOTOPbIE HE MOBLILAKT 0XWAAEMO TOUYHOCTH Ha HOBbIX BAHHBbIX.

Mepa cokpaleHusi. Mepa cokpalleHns obecrneunsaeT, 4Tobbl OLEeHEHHasi TOYHOCTb MOAENV Mnocie
yoaneHna NncCTta gepeBa oCTaBalaCb B npuememblX npepenax. Bbl MOXkeTe Bbl6paTb O4HY 13
crefyrowmx mMep.

« mse. CpegHekBagpaTuyHas owmnbka (mean squared error, MSE) - 3T0 onuus No yMoJ4YaHWIO, OHa
n3mepaeT, HaCKOJIbKO noaorHaHHaa nMHua 6nmnsKa K Toukam AOaHHbIX.

* r2. R-KBaapaT u3MepsaeT 400 U3MEHUNBOCTU 3aBUCUMOI NepeMeHHOol, 06bACHAEMON PerpecCcnoHHON
Moaenbio.
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« MupcoHa. KoadhpunumneHT koppensumm MpcoHa n3MepseT CUy B3aMMOCBSA3U MEXAY JIMHENHO
3aBMCUMbIMU NEPEMEHHBIMM C HOPMalbHbIM pacnpeneneHmeMm.

- CnupmMaHa. KoathhumuneHT koppensumm CnupmaHa obHapyKMBaeT HeNIMHEHble B3anMOCBA3N,
KOTOpble No Koppenauun MupcoHa MoryT KasaTbesa cnabbiMu, HO Ha caMoM fene 6bITb CUNbHBIMU.

JaHHble Ana coKpaweHua. Bbl MOXeTe NCNo/b30BaTb HEKOTOPbIE UK BCe obyyarolime faHHble A1s
OLIEHKM 0XK1aaeMol TOUHOCTU MO HOBbIM OaHHbIX. [1719 3TOM LLleNIM MOXHO TaKXe UCMOoIb30BaTb
OTLENbHbIN HAabop JaHHbIX COKpaLLEeHMs 13 3a0aHHON Tabnumubl.

« Ucnonb3oBaTb Bce paHHble 06yueHusa. 3Ta onuus (3agaBaemas No yMONYaHM0) UCNOSb3YeT BCe
obyyatowme fgaHHble oS OLEHKN TOYHOCTU MOLENW.

* Ucnonb3oBaTtb % AaHHbIX OGV‘IGHMH ANnsa ycevyeHus. dTa onumsa ncnonb3syeTca onga pa36I/IeHl/IF|
OaHHbIX Ha ABa Ha6opa: OoOouH anda O6yHeHl/I$|, a ,u,pyroﬁ nonga CoKpauleHna (Flpl/l nomouin 3agaHHoOro
340ecb npou,eHTa).

BbibepuTe BocnpousBecTu pe3ynbTaTthbl, C/M XOTUTE 3aaTb HaYa/lbHOE 3HaYeHue O/ia reHepaTopa
nceBaoC/yYanHbIX YMCES, UTO rapaHTUPYET pasaeneHmne aHHbIX OOHUM 1 TeM e crnocoboM npu
KaXX4oM 3anycke notoka. MoxHo nnbo 3agathb Lenoe uncno B none HayanbHoe 3HaueHume,
ucnonb3yemoe pas yceveHus, nnbo BbibpaTb AenctBne CreHepupoBaThb, co3aatollee
nceBAoOC/yYalHOE LLenoe Yncno.

» Ucnonb3oBaTb AaHHbIE U3 CyLLeCcTBYHOLWEN Tabnuubl. YKaxnTe MMa Tabnuubl 0TAeNbHOro Habopa
OaHHbIX COKPALLEHUS AN19 OLLEHKM TOYHOCTM MOoAenu. BbinofHeHMe 3TOro AencTBus cumTaroT bonee
HaAeXHbIM, YEM UCNOSIb30BaHUE AaHHbIX 06yveHns. OQHAKO 3Ta ONLMS MOXET NPUBECTU K YOANEHUIO
13 Habopa obyueHns bonbluoro nogHabopa AaHHbIX M TEM CaMbIM K CHUXEHWUIO KauecTBa AepeBa
peLueHui.

PaspenutenbHaa knactepusauusa Netezza

PaspenutenbHasa knactepmsaums - aTo cnocob KNaCTepHOro aHanansa, B KOTOPOM aJIrOPUTM 3anyCKaeTC4
NMOBTOPHO, yTObbI pasfendTb Knactep Ha nogKnacrtepsbl, NOKa He 6y,u,eT OOCTUTHYTa 3aJaHHaaA TOYKa
OCTaHOBKW.

O6pasoBaHue KNacTepoB HauMHaEeTCa C OHOro KnacTepa, Coaepxalliero Bce obyyatolime sK3eMnnapbl
(3anucwn). MepBas UTepauusa anropuTma enuT Habop AaHHbIX Ha ABa NoAKNacTepa, KOTopble AenaTcs
Janee nocnefosaTtefbHbIMU UTEpaLMaMUM Ha Nocneayolme nogknacTepbl. Kputepum oCcTaHOBKM
330al0TCA Kak MaKCUMallbHOE YMUC/IO UTepaLMii, MaKCUManbHbI YPOBEHb Ae/eHUSA OaHHbIX U
MUHUMasbHOE TpebyeMoe YMNCI0 3K3EeMNNAPOB N9 AaNlbHeNLlero pasaeneHus.

Pe3ynbTupytowee nepapxmyeckoe LepeBo KnacTepusaumnm MoXXHO UCNOoNb30BaTb 415 KﬂaCCVId)VIKaLI,I/IVI
3K3EeMMNApPOB, pacnpocTpaHdd X BHM3 OT KOPHEBOIO K/1aCTepa, Kak B CJlieayruem npmnmepe.

PucyHok 3. lpumep depeBa pasdenutenbHol KaacTepusayuu

Ha Ka)goM ypoBHe Hauydlwnii NoAXoaaLmMii noaKnacTep BbibupaeTcs No CpaBHEHMIO PacCTOSHMI
3K3eMMspa oT LeHTPOB NOAK/IacTEepPOB.

Korpa ak3eMnasipbl OLEHMBAOTCS C NMOMOLLLbIO MPUMEHEHHOI0 YPOBHS Mepapxun -1 (3HaveHune no
YMOMYaHW0), CKOPUHI BO3BPALLAET TOJIbKO KOHEUHbI knacTep (knactep 1ncTa), rae nMcTbl 0603HaYeHbl
oTpuuaTenbHbIMX YncnamMu. B faHHOM npuMepe 3To MoXeT 6bITb OAMH 13 knacTepoB 4, 5, 6, 8 nn 9. Ho
ecnv ANa ypOBHA nepapxuu 3a0aHo 3HaueHue 2, CKOPUHI BO3BPATUT, Hanpumep, OAUH 13 KNacTepoB Ha
BTOPOM YPOBHE HUXEe KOPHEBOIo KnacTtepa, Toectb 4, 5, 6 nnn 7.
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Onuuu nonen paspenutenbHoin knacrtepusauum Netezza

Ha Bknagke lNonsa ykasbiBaeTcs, 6y,u,yT 1N CNOJIb30BaTbCA 3HAYEHUA pOJ'IEVI nonen, YXe onpenesfieHHble
Ha paCnosioXXeHHbIX BblWe y3/1aX, WJin Ha3Ha4vyeHune nonemn 6y,u,eT BbIMOJIHEHO BPY4YHYHO.

Ucnonb3oBaTb 3apaHee 3afaHHble Posin. 3Ta ONuMs NPUMEHseT NapamMeTpbl posiei (HasHaueHu,
NpeauKTOPOB U TaK Aasnee) ¢ Bocxoaawero yana Tun (unv Bknaaku Trnbl BOCXOAALWEr0 Y3/1a UCTOUHNUKA).

Ucnonb3oBaTb NoJsib30BaTeNIbCKME Ha3HAYEHUS nosiei. BoibeprTe 3Ty onuMIO NpU XKenaHumn 3aJaThb
HazHauYeHUs, NPeaMKTOPLI U Apyrue ponv BpyYHyto Ha 3TOM aKpaHe.

Mons. V|CI'IO)'Ib3yVIT6 KHOMKW CO CTpeNnKaMh ong Ha3Ha4yeHd BPY4YHYH 3J1IEMEHTOB U3 3TOI0 CNCKa noagam
Pa3INYHbIX ponel7| CnpaBa Ha 3KpaHe. 3Hauku obosHavaroT 0onyctMMble YPOBHU N3MepPeEHNA Ond
KaXao0ro nonga posn.

HaxxmuTte kHonky Bce, uTobbl BbIGpaTh BCE NOJIS B CNMUCKE, UM HAXKMUTE KHOMKY OTAE/IbHOTO YPOBHS
n3MepeHui, uTobbl BbIGPATb BCE MOJIA C 3TUM YPOBHEM.

ID 3anucu. Mone, koTopoe 6yneT MCMONb30BaTLCA KaK YHUKANbHbIA UOAEHTU(MUKATOP 3anmncu.

NpeanckasaHua (BxogHblie). BbibepuTe 0QHO UMM HECKOIbKO NMoJel Kak BXOAHble Nong ong
npeackasaHus.

Onuum nocTpoeHua pasaenutenbHon Knactepusauum Netezza

Ha Bknapgke lMNapaMeTpbl KOHCTPYKLWM 3a0at0TCA BCE ONuMKn AN9 NOCTPOeHUsa Moaenn. MoxHO, KOHEYHO,
NMPOCTO HaXXaTb KHOMKY BbINOJIHUTD, yTObbI NOCTPOUTb MOAeENb CO BCEMU onuMnamMm no ymosvyaHuko, HO
CKOpee BCero Bbl 3aXO0TUTE HACTPOUTb KOHCTPYKLUWIO 19 CBOUX CcOBCTBEHHbIX Lenen.

Mepa paccroaHua. MeTtop, VICI'IO)'Ib3y€MbIl7l Ona n3aMepeHna pacCtoaHna Mexxay To4KaMn OaHHbIX; HEM
bonble paccTtoaHuda, TeM bonblue pasnnyuna. Oonuwnu:

« EBKAMAO0BO. (N0 yMon4YaHuo) PaccTosaHUE Mexay ABYMS TOUKAMU BbIUMCISETCS MYyTEM UX COEAUHEHUS
no NpsiMon.

- MaHxeTTeHcKasd. PaccTtoaHune mMexnay AByMa TOYKaMy BbliUCNAETCA KaK CyMMa abCoMTHbIX
pPasHOCTEN MeXay UX KoopaMHaTamu.

« KaHb6eppa. AHanornyHa MaHXeTTEHCKOM Mepe paccToaHua, Ho 6onee YyBCTBUTENbHA K TOUKaM
JaHHbIX, HAX0OALWMMCSH BVKE K UCTOUHUKY.

« MakcuMyM. PaccTosiHue Mexay ABYMS TOUKaMM BblUMCNAETCA Kak Hanbornbluee U3 pasnuymii no
ntobon 13 nx KoopamHar.

MakcuManbHoe KoJIn4ecTeo MTepalJMﬁ. AnropuTtm pa60TaeT, BbIMNOJIHAA HECKOJ1IbKO VITepaLI,VIVI ogHoro
npouecca. 3JTa onuma no3BoNSET OCTAHOBUTL 06yqume monenu nocnie 3agaHHoro Yymcrna l/ITepaLl,l/lVI.

MakcuMmanbHas rny6uHa pepeBbeB Kactepa. MakcMManbHOe KOJIMYeCTBO YPOBHEW, [0 KOTOPbIX
MOXET pasfensTbcs Habop AaHHbIX.

BocnpoussecTu pe3ynbTaTtbl. BkounTe 3TOT NepekntoyaTesb, €CNY Bbl XOTUTE 3a4aTb CTAPTOBOE YNCIIO
reHepartopa FICGB)J,OCJ'IyLIaVIHbIX yucern, YTo No3BOJISET BOCMPOM3BECTM pe3ynbTaTbl. Bbl MOXeTe nnm
3a0aTb LLenoe 41cno, nnu Haxatb kHonky FeHepupoBaTb, yTObbI CreHepmnpoBaTb I'ICEB,D,OCJ'IyLIaVIHOG
uenoe vmncno.

MuHuManbHoe KOJINYeCcTBO 3K3eMIMIAPOB AN paspesieHusa. MmHnManbHoe KOM4ecTBO 3anucen,
KOTOpble MOXHO paclLenuTb. Korga 4ncno HepacLLensieHHbIX 3anncen CTaHOBUTCS MeHbLUE 3aaHHOM0
3HaueHus, ganoHenwme pacwennieHnda He Npon3BoaATCA. 3JTO None MOXHO UCNONb30BaTh 415
npengorepalleHna co3gaHhna o4eHb MaleHbKUX noarpynn B KJlaCTeEpPHOM OepeBe.

06061,eHHbIN NMHerHbIX aHanus IBM Data WH

JInHeHas perpeccuda - aTo Tpa,El,l/ILI,VIOHHbIVI CTaTUCTUYECKUIN MeTop, ONs KJ'IaCCVICbVIKaU,MVI 3anucen Ha
OCHOBaHMKN 3HAYEHNI YNCNOBbIX BXOOHbIX Nonen. JiInHenHas perpeccuna noaroHaeT NnpaMyro JTIMHUIO UNn
NOBEPXHOCTb, MUHMMUSUNPYIOLLLYHO PA3HOCTU MexXxay npeackasaHHbIMU U (baKTVILIeCKI/IMVI BbIXOOHbIMU
3HaYeHUSIMU. JINHelHble Moaeny NonesHol npun MmoaesimpoBaHMn MHOImx ABNEHUN peaibHOro MMmpa n3-3a

62 IBM SPSS Modeler 18.3: PykoBoACTBO NO UCCEA0BaHMIO AaHHbIX B 6a3e AaHHbIX



CBOEW NPOCTOTbI NPY 06y4YeHUM 1 NpUMeHeHnn mogenei. OgHaKo NMHenHble MOAENM NpeanonaraT
HOpMasibHOe pacnpeneneHmne 3aBUCMON NepeMeHHoM (MepeMeHHoM HazHAUYeHUsT) U IMHEHOe
BO3[ENCTBME HE3ABUCKUMbIX NMEpPEeMeHHbIX (MPeanKTOPOB) Ha 3aBUCHUMYLO MEPEMEHHYIO.

EcTb MHOro cuTyauuii, Korga IMHeHas perpeccus nosesHa, Ho NpuBeAeHHbIe NPEeaNoSIoXKEeHUS
HenpuMeHUMBbI. Hanpumep, Npy MoaenMpoBaHny Bbibopa NoTpebuTens Mexay AMCKPEeTHbIM YMCIOM
MPOAYKTOB Y 3aBUCHMOM NepeMeHHo ByneT NoNMHoOMManbHoe pacnpeneneHve. AHanormyHo, npu
MOAEeNMpPOBaHMM L0X04a B 3aBMCMMOCTM OT BO3pacTa [,0xo4, 06bI4YHO YBENMYMBaETCS C BO3PAaCcTOM, HO
CBSI3b MeX[Y ABYMS NepeMeHHbIMU B BUAE NPSMON TMHUN ManoBeposiTHa.

[ns TakuxX CUTyaLMin MOXKHO UCNONb30BaTb 0606LLEHHY0 NMHENHY Moaenb. 0606LeHHbIe NNHENHbIE
MOLEeNN pacluMpaOT MOLesNb IMHENHOM perpeccumn, Tak YTo 3aB1UCKMMasi NnepeMeHHas cBa3aHa c
NPeANKTOPHbIMU NEePEeMEHHbIMM NOCPEACTBOM 334aHHON (hYHKLIMKN CBA3M, KOTOPYH MOXHO BblOpaTh 13
yncna nogxoasawmx pyHkUMA. Bonee Toro, aTa Mofesnb A0MNyCKaeT Hafinume y 3aBMCUMON NepeMeHHon
OT/IMYHOIO OT HOPMaNbHOIO pacnpeneneHns, HanpmuMmep, pacnpeaeneHuns MNyaccoHa.

ANropuTM UTEPaLMOHHO ULLET HAUYULLIYIO NOAXOAALLYI0 MoAesb A0 3a4aHHOro YMcna utepauni. MNpu
BbIYMCNEHUN HaUTyuLLen NOAroHKM ownbKa NpeacTaBnaeTcs CYMMOM KBaapaToB pasHoCTen Mexay
npenckasaHHbIMU U PaKTUYECKUMU 3HAYEHUAMM 3aBUCUMOMN NepPeMeHHON.

Onuuu noneu o606wWweHHON NUHeinHo mogenu IBM Data WH

Ha Bknapgke lNonsa ykasbiBaeTcs, 6y,u,yT 1N CNOJIb30BaTbCA 3HAYEHUA pOJ'IEVI nonen, YXe onpenesieHHble
Ha pacCrnonoXXeHHbIX BbllWe y3/1aX, WJin Ha3Ha4vyeHune nonemn 6y,u,eT BbIMOJIHEHO BPY4YHYHO.

Ucnonb3oBaTtb 3apaHee 3agaHHble ponu. JTa onumsa MCMNOJIb3YET 3HAYEHUA ponel7|, TakKune Kak
Ha3Ha4YeHnda nnm npeanKTopsbl, C PacnosIoXeHHOro BbilWwe y3J/1a UICTOYHKMKaA.

HacTpoutb HasHaueHus nonei. BoibepuTe 3Ty ONUMIO, ECAIN XOTUTE HA3HAUNTb O6BbEKTbI HA3HAYEHWS,
NpeavKTopbl U OpYyrue ponn BPyUHYO Ha 3TOM aKpaHe.

Mons. V|CI'IOJ'Ib3yVIT€ KHOMKW CO CTpesiKaMh Ond Ha3Ha4eHUdA BPY4YHYH 3J1IEMEHTOB U3 3TOI0 CNCKa noaam
pPas3nnyHbIX ponel7| CnpaBa Ha 3KpaHe. 3Hauku obosHavaroT 0onyctuMble YPOBHU N3MepPeEHNA ONnd
KaxXaoro nonga ponwn.

HaxxmuTte kHonky Bce, uTobbl BbIGpaTh BCE NOSISA B CNMUCKE, UM HAXKMUTE KHOMKY OTAE/IbHOTO YPOBHS
n3MepeHuin, uTobbl BbIGPATL BCE NOJIS C 3TUM YPOBHEM.

Lenb. Bbl6€pl/ITe OOHO NnoJjie B Ka4eCTBe Ha3HavYeHna angd npegcKasaHud.

ID 3anucwm. None, 3Ha4eHne B KOTOPOM ByLeT MCNONb30BaTbCA KaK MAEHTUNKATOP YHUKANTbHOM
3anucu. 3HayYeHne B 3TOM Mofe [OMKHO ObITh YHUKANbHbBIM 4SS KaXA0M 3anucu, Hanpmumep, Homepa ID
nokynartenem.

Bec ak3eMnnapa. YKaxuTte nose oag Mcnonb3oBaHUA B Ka4eCTBe BECOB 3K3eMMNNApoB. Bec ak3emnngapa
- 3TO BEC CTPOKW BXOOHbIX AaHHbIX. [10 yMOM4YaHWo npegnonaraeTcsd, YTo y BCEX BXOOHbIX 3anucen
OOMHaKOoBas OTHOCUTENIbHAA BaXXHOCTb. Bbl MOXeTe USMEHUTb 3Ty BaXXHOCTb, HA3HAYMB
nHaonBuMayasibHble BECa BXOOHbIM 3aNnnCcAM. 3agaHHOe BaMU None OOMKHO cooepxatb UYMCnoBOM Bec s
Kaxaom CTPOKW BXOOHbIX AaHHbIX.

MpenukTopbl (BXogHble nons). BoibepuTe 0HO UM HECKONBbKO BXOAHbIX NoNel. 3To AelcTBUe
aHanorMyHo 3agaHunio Anga nonsg ponu BxodHoe Ha y3ne Tun.

Onuuu 0606wWeHHON NnMHeHOU Mopenu IBM Data WH - O6wue

Ha Bknagke Onuuu Mogenu MoXHo BblibpaTb, 3a4aBaTh M UMA ANA MOOENU, UMW CTeHEepPUpPoBaTb UMS
aBTOMaTUUeCKU. MOXHO 3aaTb TaKKe pasfinuHblie NapaMeTpbl, OTHOCALLMECS K MOAENM, hyHKLNIO
CBA3W, B3aMMOOENCTBMA BXOMHbIX Monel (ecnu Takoe cyllecTByeT) U Habop 3HaUeHWI Mo YMONYaHuIo
0719 OMNUUIA CKOPUHTa.

Mma mopgenu. MoXxHO CreHepupoBaTb MMS MOJleNIN aBTOMATMUECKM Ha OCHOBE MO HasHaYeHUs unu
nong ID (nMbo TMna MoJenu B cyiyyae, eCnin HUKaKoe U3 3TUX Nonei He 3aaaHo) 1bo 3aaatb
Nnonb30BaTeIbCKOE MM4.

naea 5. MogennpoaHue 6a3 gaHHbIx ¢ nomou,bto IBM Data Warehouse n IBM Netezza Analytics 63



Onuuu noneun. Bol MoXxeTe 3aaTb POSIY BXOLHbIX MOJIeN As NOCTPOEHMS MOLESN.
O6wue napameTpbl. 3T NapaMeTpbl OTHOCATCSA K KPUTEPUSAM OCTAHOBKM paboTbl aropuTMma.

« MakcumanbHoe KONM4YecTBoO mepauuﬁ. MakcmnmanbHOe KOIMYeCcTBOo VITepaLI,VIVI, KOTOpPble MOTyT 6bITb
BbIMOJIHEHbI 2NITOPUTMOM; MUHUMaNTbHOE 3HayveHue 1, 3Ha4YeHme No yMOoI4YaHUo 20.

« MakcumanbHas owmnbKa (1e). MakcumanbHoe 3HauYeHne oWnbKM (B 3KCNOHEHUMaIbHOM
npeacTaBneHnn), NP KOTOPOM afifoPUTM OSKEH OCTAHOBUTLCS NPU NOMCKE MOLENN C HauyYLen
nogroHKon. MMHumMym paeeH 0, 3Ha4YeHne No yMon4vaHuto -3, 4yTo o3HavaeT 1E-3, To ecTb 0,001.

« Mopor 3HaueHuit HesHauYMMoW owmn6bkM (1e). 3HaueHue (B IKCMOHEHLMANbHOM NPeACTaB/IeHNN), HUXKE
KOTOPOro ownbKm paccMaTpUBaKOTCS Kak MMetoLWmne Hy1ieBoe 3HavyeHne. MMHMMYM paBeH -1, 3HaveHue
Mo yMoJlYaHuto -7, To ecTb 3HaYeHust MeHblle 1E-7 (unmn 0,0000001) paccMaTpmBaroTCa Kak
He3HauuMble,

MapameTpbl pacnpepgeneHus. 3TV NapaMeTpbl OTHOCATCA K pacnpefeneHunto 3aBUCUMOon NepeMeHHoM
(nepemMeHHON Ha3HaueHus).

- PacnpepeneHue ansa nepeMeHHol oTBeTa. Tvun pacnpeneneHns; oauH nus cnenyroLmx - beprynnu (no
yMonyaHuio), rayccoBo, lMyaccoHa, 6GMHOMUanbHoe, oTpuuatenibHoe 6MHOMManbHoe, Banbpa
(obpaTHoe MayccoBo) 1 ramma.

« AHanU3 Ba)KHOCTU HE3aBMCUMbIX NepeMeHHbIX. (ToNbKOo O/19 pacnpeneneHus MNyaccoHa unm
OTpULATENIbHOro 6BMHOMUASIBHOr0) HY)KHO yKasaTb OfHY W3 CefyoLuX onuuii B none YkasaTb
napamerp:

— YTtobbl NnapamMeTp aBTOMaTUYECKM OLLEHMBAJICSA MO AaHHbIM, BbibepuTe Mo ymonuaHuio.
— Y106bI paspelwmnTb ONTUMM3aLMIO KBa3MNpaBgononobus pacnpenenenus, Boibeprte KBasm.
— Y106bI ABHBIM 06pPa30M yKa3biBaTb 3HAYEHWE NapaMeTpa, BbibepuTe ABHO.

(Tonbko ong 6uHoMManbHOro pacnpeneneHuns) Hy>KHo ykasaTb cTonbel, BXogHOM TabnuLbl, KOTOPbIN
6yOeT UCNOMb30BaTbCa KaK none UCNbITaHUii, Heobxoanmoe ana 6UHOMUAaNbLHOro pacnpeaeneHus.
370T cToNnbel, CoaepPUT YNCIO UCMbITaHUI ANng BUHOMUANBHOTO pacnpeseneHus.

(Tonbko ong otTpuuaTenbHoOro 6GUHOMMaNBHOrO pacnpeaeneHna) MoXHO UCNOMb30BaTb 3HAUYEHME Mo
yMonyaHuio -1 unu 3agath Apyroe 3HaueHne napameTpa.

MapameTpbl beHKU,MM CBSAI3U. ITU napaMeTpbl OTHOCATCA K beHKLl,l/IM CBA3W, CBA3bIBAOLLEN 3aBNCUMYHIO
nepeMeHHyr C NpeanKTopHbIMU NepeMeHHbIMA.

« DOYyHKUMA cBA3U. DYHKLMK, KOTOpble ByayT UCMONb30BaTbCH; O4HA U3 CReayoWnX MYHKLUNA -
ToXXAeCcTBeHHas, o6paTHas, o6paTHas HeraTMBHas, o6paTHasa KBaapaTMuHas, KBagpaTHbIi
KOpeHb, CTeneHHas, HeueTHas cTeneHHas, norapugmuueckas, C-norapudmuueckas, norapugm-
norapudgmuueckas, C-norapucm-norapupmuueckasn, 1orut (No ymonyaHuio), npobur, Fayccur,
Kowwu, Can-6uHoMuanbHasa, Can-reometTpuueckas, Can-HeraTuBHas 6MUHOMManbHas.

« AHaNM3 Ba)KHOCTU HE3aBUCUMMbIX NePEeMeHHbIX. (TONIbKO 4S5 CTENEHHOWN U HEUETHOWN CTENEHHOWN
thyHKLMM cBS3M) ECnn hyHKLNUS CBA3K - 3TO CTENEHHAN 1M HeueTHas cTeneHHasa YHKLMSA, MOXHO
3a[aTb 3Ha4YeHne napameTpa. BoibepuTe, Unuv 3agatb 3Ha4YeHWE, UM UCMOMb30BaTb 3HAYEHME MO
yMonyaHuio 1.

Onuuu 06061WeHHON NnMHeHOU Mopenu IBM Data WH - B3auMopeincTeue

MaHenb BsauMoaencTBme CooepxnT onumumn ons yKasaHua B3anMoaeinctesnia (To ectb
MYNbTUNNNKATUBHbIX 3(hEKTOB Mexay BXOAHbIMU NONAMMU).

Cton6ew, BzanmopeiicTBue. BKtounTe 3TOT NepeksoyaTenb, YTobbl 3a0aTb B3aMMOOENCTBUA MeX Oy
BXOAHbIMU Nonamu. Ecnv B3auMoeicTBUIA HeT, OCTaBbTe 3TOT NepeKtovaTelb BbIKTHOUYEHHbIM.

BeeauTe B3aMMoLencTBMSA B MoZesb, Bbibrpas 04HO UM HECKOJSIbKO NOMe B UCXOAHOM CTUCKe U
nepeTacknBas UX B CMMCOK B3aMMOAENCTBUIA. TN CO3LaHHOro B3aMMOLENCTBMS 3aBUCUT OT TOrO, Ha
KaKylo aKTUBHYO 06/1aCTb Bbl NepeTawuam Bbibop.

« FnaBHble. Nons, KOTOPbIE Bbl NepeTaLLnn, BbIBOAATCS Kak OTAeNbHble rNTaBHble B3aMMOAENCTBUSA
BHMW3Y CMUCKa B3aMMOLENCTBUN.
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« 2-thaKTopHbIle. Bce BO3MOXHbIe Napbl 0TOPOLLEHHbIX NOMen BbIBOAATCS Kak 2-thaKTopHbIe
B3aMMOOENCTBUSA B HUXKHEN YaCTU CUCKa B3aUMOOENCTBUN.

« 3-thakTOpHbIe. Bce BO3MOXHbIE TPUMIEThI OTOPOLLEHHbIX NOJSIEN BbIBOAATCA KaK 3-hakTOpPHble
B3aMMOLEWNCTBUSA B HUXKHEN YacTM CNUCKA B3anMOLENCTBUN.

« * CoueTaHue Bcex oTOpOLLUEHHbIX NONel BbIBOOUTCA KakK OOHO B3aMMOAENCTBUE B HUMXKHEN YacTu
CMUCcKa B3auMoOencTBuin.

BKNIOUNTb KOHCTAHTY. O6bluHO B MOoAesb BKIOYAOT CBOOOAHbBIN UneH. Ecnu Bbl npeanonaraeTe, YTo
OaHHbl€ MPOXoJAT Yepe3 HavyaJi1o KoOopAauHar, CBOOOAHbBIN YNEeH MOXHO UCKITIOYNTb.

KHONKM B AManoroBoM oKHe

KHonkun B ﬂpaBOIZ YaCTu 3KpaHa No3BOSIAK0T BHECTU USMEHEHNA B NCMNOJIb3yeMble YJieHbl MO eNN.

PucyHok 4. KHonka Yoanutb

YOoanuTtb YieHbl 3 Mmogenu, Bbl6paB 4sieHbl N4 yoaneHnsa n HaxkaB KHOMKY YOoanuTb.

PucyHok 5. KHonku VI3mMeHUTb hopsi0oK

N3MeHUTb nopanokK 4YneHoB B MOA4eEsN, Bbl6paB YJiE€HbIl, KOTOpPbI€ HY>XHO NepecTtaBuUTb, N HaXXaB KHOMKY CO
CTpeJ'IKOVI BBEPX NN BHU3.

PucyHok 6. KHonka Monb30BaTenbckoe B3aumooelicTBue

Jlo6aBuTb 3apaBaeMbiil UneH

Monb3oBaTenbCKMe B3aMMOLENCTBUSA MOXHO 3aaaTh B hopMe nl*x1*x1*x1... BeibepuTte none ns cnucka
Mons, HaXXMKUTE KHOMKY CO CTPEsKOM HanpaBo AJis fobasnexHus nons B Monb3oBaTeNnbCKUit UseH,
HaXXMUTe KHOMKy no *, BoibepuTe cnegytollee none, HAXKMUTE KHOMKY CO CTPESIKON HanpaBo U Tak
nanee. [locne NOCTPOEHUS NONb30BaTENIbCKOr0 B3aUMOAENCTBUSA HAXMUTE KHOMKY J106aBUTb uneH,
yTObbI BEPHYTHCS HA NaHenb BsanmopencTeue.

Onuuu 0606wW,eHHON NnuHelHoU Mmopgenu IBM Data WH - onuuu ckopuHra

Cpenartb BOCTYNHbIM AJIS1 CKOPUHTIa. 30eCb MOXHO 33aTb 3HAYEHMS MO YMONYAHWIO ANS ONUUIA
CKOPWHIa, KOTOpble NOSIBATCS B AMANOrOBOM OKHe A5 cnenka Mogenu. [onofHUTeNbHyY MH(opMaLmio
cMoTpuTe B paspene “Cnenok 0606uweHHom nuHenHon Mmogenu IBM Data WH - Bknagka MapameTpbl” Ha
cTp. 90.

« BKNOUnTb BXOAHbIe nonsa . Bknounte a1oT nepeknwyatesb, eC/qin Bbl XOTUTE B BbIXOAHbIX AaHHbIX
MopgeNnin BbiIBOAWTb BbIXOAHbIE MON4A, a TaKXe npeackasaHud.

HOepeBba peweHun IBM Data WH

[lepeBo pelleHnin - 3To nepapxmyeckasi CTPyKTypa, NpeacTaBnstowas Moaenb knaccudmkaumm. C
MOMOLLbIO MOAENMN AepeBa pelleHnin MoXHO paspabaTtbiBaTb CUCTEMY KNaccUduKaunm ons
npencKasaHus n knaccudurkaumm byaylmx HabntoaeHuii Ha ocHoBe Habopa AaHHbIX 06yYeHus.
Knaccudmkaumsa npuHuMaeT hopMy ApeBoobpasHoi CTPYKTYPbI, B KOTOPOW BETBU NPEACTaBNAAoT coboi
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TOYKW Pa3BETBJIEHUNA B KJ'IaCCVI(bl/IKaLI,VIVI. 3K Pa3BETBJIEHNA PEKYPCUBHO OENAT OAaHHbIE Ha nogrpynnbl,
NnoKa He 6WJ,ET OOCTUTHYTa TOYKA OCTAHOBKMW. Y3/bl fepeBa B TOYKAaX OCTAaHOBKM Ha3blBaKOT IMCTbSIMU
(KOHEeYHbIMU y3J'IaMl/I). Kaxkgbln TUCT HasHavaeT METKY, Ha3blBaeMyH MeTKoi1 Knacca y4aCTHUKaM cBoen
noarpynnbl, TO €CTb KJlacca.

Beca 3k3eMNnapoB U Beca KjiaccoB

Mo yMonuaHuio npegnonaraeTcs, YTo y BCEX BXOLHbIX 3anmcen 1 KNaccoB ogMHaKoBas OTHOCUTENbHas
BaXXHOCTb. Bbl MOXeTe M3MeHUTb 3TO, Ha3HAYMB MHAVBUAYalIbHbIE Beca ntobbiM 3anuncam n/mnm
Knaccam. 3T0 MOXET 0Ka3aTbCs NONE3HbIM, Hanpumep, eCnn TO4KM B OaHHbIX O6yHeHVIFl HE
pacnpeneneHbl peasIMCTUYECKn No KateropnsaMm. Beca no3BongOT CMECTUTb MOLESb, uTOb6bI MOXKHO 6bI110
CKOMNEeHCMpOoBaTb KaTeropumu, Xyxe npencraBjieHHble B AaHHbIX. C yBen4eHneM BecCa aJid 3HavyeHunq
Ha3Ha4vYeHna O0J1KeH BO3PpacTaTb NPOLUEHT NpaBUMJIbHbIX I'Ipe,EI,CKa3aHVIVI 0N faHHOM KaTeropumn.

Ha y3ne MmoaenupoBaHus fepeBa pelleHnin MOXHO 3aaTh ABa Tuna Becos. Beca aksemMnnapos
HasHaYaloT BeC KaxOoW CTPOKe BXOAHbIX AaHHbIX. A 60/blIMHCTBA HabogeHUI Beca 3a4at0TCa Kak
1,0, a 6onee BbICOKME UMW HU3KKE 3HAUYEHMSA NpucBanBatoTca 6onee UM MeHee BaXKHbIM KaTeropusam,
KaK NnokasaHo B crefytollei Tabnuue.

Tabnuya 5. MNMpumep Beca 3k3eMnIsSipos

ID zanucu HasHaueHue Bec a3kseMnnsapa
1 drugA 1,1

2 drugB 1,0

3 drugA 1,0

4 drugB 0,3

Beca KnaccoB Ha3HAYakTCHa KaXaon KaTeropunuy nosa HasHa4vyeHund, Kak NokasaHo B cnep,yrou.l,eﬁ

Tabnuue.
Tabnuya 6. NMpumep Beca KAACCOB
Knacc Bec knacca
drugA 1,0
drugB 1,5

Ob6a Trna BECOB MOXHO MCMNOb30BaTh OOHOBPEMEHHO, NP 3TOM OHUN NEPEMHOXAOTCA N NCNOJIb3YHOTCA
KaK Beca 3K3eMMnnapoB. Takum o6pa30M, ecnn ABa npeabiaywmnx npnmepa ncnosib3oBatb COBMECTHO,
aJiropuTm 6WJ,ET MCMNOJIb30BaTb BE€Ca 3K3eMNNApOB, MNOKa3aHHbIE B CJ'IeJJ,yI-OU.I,eVI Tabnuue.

Tabnuya 7. [Mpumep BbiYUC/IEHUS BECA 3K3eMniapd

ID zanucu BbluucneHue Bec a3kseMnnsapa
1 1,1*1,0 1,1

2 1,0*1,5 1,5

3 1,0*1,0 1,0

4 0,3*1,5 0,45

Onuuu nonen pepeBa peweHun Netezza

Ha Bknagke lNonsa ykasbiBaeTcs, 6y,u,yT 11N NCNOJIb30BaTbCA 3HAYEHUA pOJ'IEVI nonen, YXXe onpenesieHHble
Ha paCrnonoXXeHHbIX BbllWe y3/1aX, WJin Ha3Ha4yeHune nonemn 6y,u,eT BbIMOJIHEHO BPY4YHYHO.
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Ucnonb3oBaTb NpeponpepeneHHble Poniu 3Ta onuus UCNoNb3yeT 3HaUeHWs ponel (HazHaveHus,
NpeavKTopbl 1 Tak Jasiee) C PacrosioXeHHOro Bbille y3na Tun (Mv ¢ BKNagKy TUMbl NeXallero Bbille
y3/1a UCTOYHMKA).

Ucnonb3oBaTb NoJsib30BaTeNIbCKME Ha3HAYeHUs nosnei. BoibepuTe aTy onumio, YTobbl BpyUHYHO
HasHauaTb 06BEKTbl HasHaYeHUs, NPEAMKTOPbI U Apyrie Posu.

Mons. V|CI'IO)'Ib3yVIT6 KHOMKW CO CTpesiKaMh ong Ha3Ha4eHd BPY4YHYH 3J1IEMEHTOB U3 3TOI0 CNCKa noaam
pa3nnyHbIX ponel7| CnpaBa Ha 3KpaHe. 3Hauku obosHavaroT 0onyctnMble YPOBHU N3MepPeEHNA ONnd
KaXaoro nonga ponwn.

YT10bbI Bbl6paTb BCE MoNs B CMIUCKe, HAXXMUTe KHOMKY Bee, nnu xe, yTObbI Bbl6paTb BCe nongd C aTuM
YPOBHEM UaMepeHnd, HaXXMnUTe KHONKY OJid OTAEJIbHOIro ypoBHA N3MEpPEeHU4.

Lenb. Bbl6epl/ITe OOHO NnoJjie B Ka4eCTBe Ha3HavYeHnd angd npegcKasaHud.

ID 3anucu. Mone, 3Ha4eHne B KOTOPOM ByeT MCNoNb30BaThbCs Kak MOEHTU(HMKATOP YHUKAIbHOM
3anmcu. 3HaueHne B 3TOM MoJie AOSIKHO 6bITb YHUKANIbHBIM 151 Kaxaow 3anucu (Hanpumep, Homepa ID
nokynaTenen).

Bec ak3eMnngapa. 30ecb MOXKHO 3a4aTb 3HaUEeHKWe B MoJie, NO3BOJISAOLLEE MCMONb30BaTb Beca
3K3eMMspoB (BeC Ha CTPOKY BXOAHbIX JaHHbIX) BMECTO MK B A,OMOJIHEHWNE K BecaM KJiaccoB (Bec Ha
KaTeroputo B NoJie HasHa4eHus), MCNoNb3yeMbIM MO YMOMYaHMIo. 3aJaHHoe 34ecCh NoJie AOJTKHO
cofepykaTb YUNCITOBON BEC 4SS KaXKA0MN CTPOKMN BXOAHbIX OaHHbIX. [LONOHUTENbHY0 MH(opMaLuio
CMOTpUTe B pasaesne “Beca 3K3eMNIApoB M Beca KlaccoB” Ha cTp. 66.

MNpeaukTopbi(BXOQHbIE Nons). BbibepnTe 0QHO MU HECKONbKO BXOAHbIX Nonei. 3To aHanorniyHo
3aaHuIo N4 nona ponu BxodHoe Ha yane Tun.

Onuum nocTpoeHuna pepesa peweHuin IBM Data WH
Lna nocTtpoenna gepesa OOCTYNHbI Cnegyoume onuum:
Mepa pocTa. 3Ta onuus ynpasnseT cnocoboM nsmepeHns pocta AepeBbEB.

« Mepa HeOQHOPOAHOCTU. ITa Mepa CNYKUT 4SS OLLEHKM Jydllero MecTa pacuiensieHus gepesa. OHa
n3MepsieT HeOAHOPOAHOCTb B MOArPYNNe Uin B CerMeHTe AaHHbIX. HM3Kas Mepa HeO4HOPOAHOCTY
yKasblBaeT Ha To, YTO bl Fpynne y 60/blUMHCTBA 3/IEMEHTOB CXOAHbIE 3HAYEHUSI KpUTepus Uamn nons
HazHaueHus.

MoppoepxxrBaemble USMEPEHUS - 3TO 3HTpOI1VIﬂ W O>KUHU. 3TO n3MepeHmnd oOCHOBaHbl Ha BEPOATHOCTAX
NPUHAOJIEXXHOCTU K KaTeEropnm ana BeTeBu.

« MakcuManbHoe KoJIMYecTBO YpoBHel B fepeBe:. MakC/MaibHOE KOMYeCTBO YPOBHEN, A0 KOTOPOro
MOXeT pacTu AepeBo OT KOPHEBOrO Y3/1a, TO eCTb CKOMbKO pa3 PeKypCUBHO pasgesieHa Bbibopka.
3HauyeHme No yMOMYaHUIO s 3Toro cBomncTea - 10, a MaKCcMManbHOe 3Ha4YeHne, KOTOPoe MOXHO
3ajaTb 4Ng Hero - 62.

MpuM.: Ecnu nporpamma npocMoTpa B Cienke MOLENN BbIBOOUT TEKCTOBOE NpeAcTaBneHne Moaenu,
MOXeT BblBOAMTbCS He bonee 12 ypoBHeW aepesa.

KpuTtepuu pacwenneHus. 31a onums ynpaenseT, KOraa oCTaHOBUTb paclienneHune gepesa.

» 3HaueHMe MUMHUMAJIbHOIO yny4dyuweHua gna pacu.l,ennel-mﬁ. MuHMManbHoe 3HavYeHme YMeHbLlleHnqa
HeoaoHOPOAHOCTU ANd co34aHMA HOBOIo pacliensieHna Ha aepese. Llenb NOCTpPOeHNA foepeBa - Co30aTb
noarpynnbel Co CXo4HbIMU BbIXOAHbIMU 3HAYEHUAMMN, yTObBbI MWHUMU3NPOBATb HEOAHOPOAHOCTU Ha
KaXXaoM ysne. Ecnu Haunydlee pacuenneHmne BeTBu yMmeHbllaeT HeO4HOPOAHOCTb MeHblle, YeM Ha
3afaHHOe KpuTtepmeM pacuenneHmna saHavyeHne, BeTBb He paclienndeTca.

« MMHUManbHOe KONMYECTBO 3K3eMNNISPOB ANA pacwenneHns. MnHuManbHOe KOMYeCcTBO 3anucen,
KOTOpble MOXHO pacLLenmTb. Korga umMcno HepaclieniaeHHbIX 3anmcen CTaHOBUTCS MeHbLUe 3aaHHOro
3Ha4yeHus, fanbHenLlne pacuwenneHna He Nnpon3BogATCA. 3TO None MOXHO NCMONb30BaTh AN
npenoTBpalleHna co3gaHna MaJleHbKUX noarpynn B gepese.

Craructuka. 3107 napamMeTp onpenendeT, CKOJIbKO CTaTUCTUK 6y,u,eT BKJZTOYEHO B MOoAeJib. Bbl6epMTe
OOWNH N3 NepeyvyncneHHbIX HNXXe BapMaHTOB.
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« Bce. Bk/toyaeTcd BCA CTaTUCTMKA, CBA3aHHada Co CTOJ'I6LI,aMl/I M CO 3HAYEeHNAMN.

MpumM.: 3TOT NapameTp BK/IOYaeT COOp MaKCMManbHOro 06beMa CTaTUCTUKM, YTO MOXKET MOB/IMATbL Ha
NpPOn3BOANTENIbHOCTb Ballei cucTeMbl. ECu Bbl He XOTUTE NPOCMaTpMBaTb MOAESb B rpadmyeckom
thopmarte, 3apaiTe Her.

« Cton6ubl. BknoyaeTca ctatucTmMKa no ctonbuam.
« Hert. BkitovaeTcs TONbKO CTAaTUCTUKA, TpebyeMas a1 CKOpMHra mogenu.

Y3en pgepeBa peweHun IBM Data WH - Beca knaccos

30ecb MOXXHO Ha3Ha4YnUTb Beca KOHKPETHbIM Knaccam. o ymonyaHuio BCeM KriaccaM NPUCBOEHO
3HayeHue 1, To ecTb Yy HUX OOMHaAKOBbLINM Bec. 3aaaBas pasnnyHble YNCNeHHble BeCa OJ1d pa3HblX METOK
KJ1aCCOB, Bbl YKa3blBaeTe aJIrOPUTMYy COOTBETCTBYHOLLNM o6pa30M B3BELWNBATb o6yl4a|ou.|.|/1e Ha60pb|
OTAEJIbHbIX K/TaCCOB.

YT106bI M3MEHUTb BEC, ABaXAb! LLESTKHUTE NO HEMY B ctonbue Bec 1 BHecuTte HY>XHble BaM NU3MEHEHWNA.
3HaueHue. Ha6op MEeTOK KJ/1aCCOB, nonyquHbM 13 BO3MOXHbIX 3HAYEHWUI MO HAa3HAYEeHUs.

Bec. Bec, HazHauyaeMbIn KOHKPETHOMY KJnaccy. HazHaveHue knaccy 6onee BbICOKOro Beca fenaet
mopenb bonee l-IyBCTBl/ITeJ'IbHOI‘/i K 3TOMY K/1aCCy OTHOCUTENIbHO OCTa/lbHbIX KJ1aCCOB.

Beca KnaccoB MOXHO MCMOMb30BaTb B COYETAHMM C BECaMM aK3eMMNISapoB. JononHUTENbHYIO
nHopMauuo cMOTpUTe B pasaene “Beca 3K3eMNNspoB 1 Beca KNaccoB” Ha cTp. 66.

Y3en pepeBa peweHuu IBM Data WH - cokpaweHue gepeBa

Onunn COKpalleHNAa MOXXHO UCNOoNb30BaTb Af4d onpeaeneHna Kputepmua CokpaleHna ona gepesa
pe|.|.|eHM17|. MNpenHasHayYeHne COKpaLLEHUS - CHMXEHME pUCKa nepeo6yquvm, onga yero yoanarTca
n3nnwHmne nogrpynnbl, KOTOpble HE NMOBbILWAKT 0XXMOaemMor TOYHOCTU Ha HOBbIX JaHHbIX.

Mepa cokpaleHus. Mepa cokpalieHusa no ymonyaHuio (TOUHoCcTb) obecrneunBaeT, UToObI OLLeHEHHas
TOYHOCTb MOJENu Noce yaaneHns nucTa gepesa octaBanach B npueMnaemMblx npegenax. Mcnonbsymnte
aNnbTepHATMBHYIO Mepy B3BelleHHas TOUHOCTb, EC/IW, BbINOMHAA COKPaLlleHne, Bbl XOTUTE NPUHATL BO
BHMMaHMe Beca KacCcoB.

[aHHble gna cokpaweHus. Bbl MOXKeTe NCNoNb30BaTh HEKOTOPbIE UK BCe 0byvatolime gaHHble Ans
OLEHKW 0XXMO,aeMOM TOYHOCTU MO HOBbIM AaHHbIX. [19 3TON LeNn MOXHO TaKXXe UCMNoSb30BaTb
OTOEeNbHbIN HAbOp JaHHbIX COKpALLLEHUS N3 3aaHHON Tabnuupl.

« Ucnonb3oBaTb BCe AaHHble OGVHEHMH. JTa onumga (3a,u,aBaeMaﬂ no yMonanmo) ncnonb3yer BCe
o6yqa|ou.|.|/1e OaHHble N9 OUEeHKN TOYHOCTU MOodenn.

« Ucnonb3oBaTb % paHHbIX 06yuyeHUs ans yceueHus. 3Ta onuusa UCToNb3yeTca Ang pasbueHns
JlaHHbIX Ha OBa Habopa: oauH ana obydyeHus, a Apyrov ong cokpatieHusa (Npy NoMoLLyM 3a4aHHOro
30eCb NPOLLEHTa).

BbibeprTe BocnponsBecTu pe3yabTaThbl, EC/IM XOTUTE 3afaTb HauYaslbHOe 3HaUYeHMe OJ19 reHepaTopa
nceBAOCyYalHbIX YMCEN, UTO FrapaHTUpyeT pa3aesieHne JaHHbIX OAHUM U TeM e cnocobom npu
Ka)K4,oM 3anycke noToka. MoxHo nnbo 3afaThb Lesioe YMcio B nosie HauanbHoe 3HauveHue,
ucnonb3yeMoe pJsis yceveHus, nmbo BbibpaTh AencTene CreHepupoBaThb, cosjarollee
nceBAOCyYaliHOE Liesioe YnCno.

« Ucnonb3oBaTb AaHHbIe U3 CyLLeCcTBYOLLEN Tabnuubl. YKaX1Te UMSA Tabnuubl 0TAEeNbHOro Habopa
JaHHbIX COKpaLLEeHNs )19 OLLeHKM TOUHOCTY Mofenu. BbinofHeHWe 3Toro AenNcTBus cumTaioT bonee
Ha[EeXHbIM, YEM UCMOSIb30BaHNE AaHHbIX 06yveHusa. OQHAKO 3Ta ONLUMA MOXET NPUBECTU K yaaNeHUIo
13 Habopa obyueHms 6onbloro nogHabopa AaHHbIX 1 TEM CaMbIM K CHUXEHMWIO KayecTBa aepesa
peLweHnn.

JluHenHaa perpeccua IBM Data WH

JlnHelHble Mogenun npencKasblBakdT 3HaYeHUA HenpepbiBHbIX NepeMeHHbIX Ha3Ha4eHd, OCHOBbIBasdACb
Ha B3aMMOCBA3U Mexxay nepeMeHHon Ha3Ha4YeHUsa N OOHUM UM HECKONBbKUMU NpegukTopamu. Mpu
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OorpaHn4yeHnn ToJibKO HenocpeacTBeHHO MoaennMpyemMmbiMmun JIMHENHbIMN B3aMMOCBA3IMU, MOAENN
JINHENHOM perpeccnm oTHOCUTENIbHO NPOCTbI N Oak0T NPOCTbie MaTEMATUYECKNE q)OpMy)'IbI ana oueHoK.
JInHelHble Mogenun 6bICTpee, 3q)¢eKTVIBHee M npouie B UCNnoJib30BaHUN, XOTA UX MTPUMEHUNMOCTb
orpaHm4yeHa B CpaBHEHNN C b6onee TOUHbIMMU aqiropyuTMmamm perpeccumn.

Onuuu nocTpoeHus nuHenHou perpeccum IBM Data WH

Ha Bknapgke lMapaMeTpbl KOHCTPYKLWM 3a0at0TCA BCE ONuMKU A9 NOCTPOeHUsa Moaenn. MoXHO, KOHEYHO,
NMPOCTO HaXXaTb KHOMKY BbIMOJHUTD, yTObbI NOCTPOUTb MOAeEeNb CO BCEMU onuMnaMm no ymonvyaHuko, HO
CKOpee BCero Bbl 3aXO0TUTE HACTPOUTb KOHCTPYKLUMIO o1 CBOUX CcoBCTBEHHbIX Lenen.

Ucnonb3oBaTtb A,EKOMMNO3ULLUIO OTAEJIbHOIO 3HAYEHUA ANS pelieHusa ypaBHEHMﬁ. Mcnonb3oBaHne
MaTpuubl AeKOMMNO3nuUunn oTaesibHOro 3Ha4eHna BMeCcTo NcxogHom MaTpuubl oaeT NnpenmyulecTteo
6onbLuen yCTOVI‘-IVIBOCTVI NP YNCJTEHHbIX ownbkax, a Takxxe MoxeT YCKOPWUTb BbIYNCITEHUA.

BknouuTb B MoAieNib CBOGOAHBIN uneH. BktoveHne B Moaenb cBO60OAHOMo UneHa nosbillaeT 06yt
TOYHOCTb peLleHuns.

PaccuuTtaTtb AMarHOCTUKKU Mofenun. 3Ta onuma 4aeT BO3MOXKHOCTb BbIYUCAEHMS HECKOSIbKNX
OMarHoCTUK O/ Mogenu. PesynbTaTbl XPaHATCA B MaTpUL,ax Unm Tabnuuax ans nocnegyrouwero
n3yyvyeHud. Pe3ynbTaTbl ANArHOCTUKW BKIKOYAOT B cebs 3HaveHus R-kBapgpat, cyMMy KBagpaTos
OCTaTKOB, OLLeHKY aucnepcumn, cpegHekBagpaTnyHoe OTKIOHeHe, p-3HadeHue 1 t-3HavyeHune.

3T gMarHocTUYecKme nokasaTennm 0THOCATCS K TOYHOCTU M MONe3HOCTM Moaenn. Bl 4ONXHbI 3anyckaTb
OMArHOCTMKM OTAENbHO A1 COOTBETCTBYIOLWMNX OAHHbIX, YTOObI Y6eanTbCs B BbIMOMHEHWM
NpeanonoXXeHnn o IMHENHON 3aBUCUMOCTW.

KNN IBM Data WH

AHanus bnmxaniero cxonctea npenctasnseT cobon Meton knaccudmkaunm HabnogeHnn Ha ocHoBe
cxoncTBa HabnogeHMn. ATOT MeTod MalnHHoro obyueHuns 6bin paspaboTtaH B kavecTBe crnocoba
pacrno3HaBaHUs CTPYKTYPbI AaHHbIX NPU HETOYHOM COOTBETCTBUU UMEIOLINX CTPYKTYP UK HabnoaeHni.
MonobHble HabntogeHWa bNM3KK Opyr K Apyry, a HeNoxoxue HabntogeHnsa, HaobopoT, yaaneHbl Apyr oT
npyra. Takum obpasoM, AUCTaHUMA MeXxay ABYMA HabNtoaeHMAMM SBNSETCA KPUTEPUEM UX pasnndums.

bnuskune apyr k gpyry HabniogeHus HasbiBatoTCsa “cocegmn”. Korga npeacraBnsetcsa HoBoe HabntoaeHue,
0603HaYeHHOEe 3HAaKOM BOMNPOCa, BbIUMCIAETCA ero paccTostHUe OT BCeX ApYrux HabnwogeHuin B Mogenu.
OnpepensieTca knaccudurkaumnsa Hanbonee Noxoxmx HabnoaeHun (bnunxalee cxoAcTBo) U HOBOE
HabnoaeHne NoMeLLaeTca B KaTeroputo, B KOTOPOK CoOaepKMUTCA Hamnbonbliee KonmMuecTBo bamkalnero
cxoAcTBa.

Bbl MOXeTe yKasaTb KOJIMYeCTBO aHaIM3MpyeMbIx 6MxKalLLIMX cocefiei; 3To 3HaueHne obosHavaeTca K.
Ha pucyHKax Huxe nokasaHo, Kakum 06pa3oM HoBoe HabnoaeHne byaeT KnaccuuumpoBaTbes C
MCMnonb30BaHWEM ABYX Pa3INYHbIX 3HaYeHu k. Ecnu k = 5, HoBoe HabnoaeHne nomMelaeTcs B
KaTeropuio 1, NoCcKobKy 60MbLIMHCTBO BAMXKaLLMX cocelein NpuHaanexunT kateropum 1. OgHako ecnu k
= 9, HoBOEe HabsloaeHKe NoMellaeTca B KaTeropuio 0, NOCKOsbKyY 60MbLIMHCTBO GAMKanWwmx cocenen
NPUHAONEXUT KaTeropun 0 .

AHanus bnmxaniuero cxogcTea TakXe MOXeT UCNOMb30BaTbhCA A1 BbIUNCIEHNS 3HAUEHWI oS
HEenNnpepbiIBHOIO LLes1eBOro obbekTa. B aTon cunTyaunm cpepgHee uenepoe 3Ha4vyeHne 6nukanwero cxoacTea
NCNOJIb3YyeTCA ONa nonyvyeHna npenckasdaHHOro 3HavyeHma ang HoBoro HabnogeHus.

Onuuu mopeneirt KNN IBM Data WH - O6wue

Ha Bknagke Onuuu Mmogenu - ObLiee MOXHO BbibpaTb, 3a4aBaTh 1 UMA ON9 MOLENu, Unu
creHepupoBaTh MMA aBTOMaTUMUEeCKU. Bbl MOXeTe 3aaTh TaKXe OMLuun, KOTOpble YyNpaBnaoT TeM, KaK
BblUMCNAETCA KONMUECTBO BamKailmnx coceden, u 3aaaTb OnLUmM 419 NoBbILLEHHOM
NpoV3BOOUTENBHOCTU Y TOUHOCTU MOJENN.

Mma Mogenun. MoXxHO CreHepupoBaTh MMS MOLeNIN aBTOMATMUECKM Ha OCHOBE MO HasHaYeHUs unu
nong ID (nnbo Tuna Modenu B ciy4ae, eCnu HUKaKoe U3 3TUX nosnen He 3agaHo) Nnbo 3agathb
nosib30BaTeIbcKoe M.
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Cocenun

Mepa paccroaHua. MeTtopn, VICI'IO}'Ib3yeMbIl7l Ona n3aMepeHna pacCtoaHna Mexxay To4KaMn OaHHbIX; YHEM
6onble paccTtoaHuda, TeM bonblue pasnnyna. Oonuwnu:

« EBKAMAO0BO. (N0 yMon4YaHuo) PaccTosHUe Mexay ABYMS TOUKAMU BbIUMCISETCS MYTEM UX COEAUHEHUS
no NpsiMon.

« MaHxeTTeHcKas. PaccTtoaHune Mexnay AByMa TOYKaMy BbliUCNAETCA KaK CyMMa abCoNOTHbIX
pasHoCTeln Mexay ux KoopamHaTamu.

« KaH6eppa. AHanornyHa MaHXeTTEHCKOW Mepe paccTosaHus, Ho bonee YyBCTBUTENbHA K TOUKaM
JaHHbIX, HAX0OALWMMCSH BAVKE K UCTOUHUKY.

« MakcuMyM. PaccTosiHne Mexay ABYMS TOUKaMUM BblUMCNSAETCA Kak Hanbornbluee U3 pasnuyuni no
ntobon 13 nx KoopamuHar.

KonuuectBo 6numxkaiiumnx cocegei (k). Konnuectso 6nmxaniimnx cocenen onsg KOHKPETHOro
HabntogeHua. ObpaTuTe BHMMaHMe Ha TO, YTO UCMoib3oBaHMe Bonbliero umcna coceaen HeobasaTenbHO
npuBoauT K 6onee ToUHOM MogENMN.

Bbi6op k ynpaBnsieT COOTHOLWEHMEM MeXAY NpefoTBpalleHnemM nepeobyyeHms (OHO MOXET OKa3aTbCs
Ba)KHbIM 0COBEHHO AJ19 "3alyMIeHHbIX" JaHHbIX) 1 paspelleHns (MPUBOASALLETO K Pas/iMyHbIM
NpeacKasaHuaM st CXOXMUX 3k3eMnisapos). OBbIUHO 3HaYeHMe k MPUXoOMTCA HAcTpanBaTb A KaXKA0ro
Habopa AaHHbIX C TUMUYHBIMY 3HAYEHUAMU, PAHT KOTOPbLIX MeHseTcs OT 1 4,0 HECKOMbKUX BECATKOB.

MoBbICUTbL NPON3BOANTENIBHOCTb 1 TOYHOCTb

HopmanusoBaTb M3MeHeHUs nepeg, BbIuUCTIeHUEM PACCTOSHUA. ITa ONuUMS, eCin oHa BbibpaHa,
CTAHLAPTU3UPYET U3MEPEHUS OS5 HEMPEPbIBHbIX BXOOHbIX NOMEN nepes, BbIYMCIEHNEM 3HAUEHUA
PaCcCTOSAHUINA.

Ucnonb3oBaTb cTep)KHEBble HA6oPbI AJS NOBbILEHUS NPOM3BOAUTENIbHOCTU ANA 6onblunx Habopoe
BAHHbIX. 3Ta onuus, ecnv oHa BbibpaHa, UCMob3yeT BbIGOPKU CTEPXKHEBbLIX HABOPOB AJ1s1 YCKOPEeHUs
BbIUMCIIEHUS B Clly4Yae y4acTusi B HeM 60/blinX HabopoB AaHHbIX.

Onuuu mopeneint KNN IBM Data WH - onuum CKOpuHra

Ha Bknagke Onumn Mmogenemn - onuum CKOPWHIra MOXHO 3a4aTb 3HAYEHME NO YMOTHYaHUIO Anga onunnm
CKOPWHIra n npncBonTb OTHOCUTEJIbHbIE BECA OTAEJIbHbIM KJlaCCaM.

Cpenartb AOCTYMNHbIM AJi1 CKOPUHTIa

BknounTb BXoAHbIe Nons. 3ajaeT, BKAKYATCS /i No YyMON4aHUKO BXOo4Hble nond ana CKOpuUHra.

Bec knacca

V|CI'IOJ'Ib3yﬁTe 3Ty onuunto, ecyi Bbl XOTUTE NSMEHUTb OTHOCUTENIbHYHO BaXXHOCTb KOHKPETHbIX K/1aCCOB
npun NOCTpoEHNN MOoOEeNN.

lpumeyaHue: dTa onumsa BKAOYAETCH TOSIbKO B TOM cnydae, ecnun anga KJ'IaCCVIq)VIKaU,MVI Bbl UCMONb3yeTe
KNN. Ecnin BbINONHAETCA perpeccus (To ecTb TMN Nonei Ha3HauYeHUs - KONIMYECTBEHHbIN), 3Ta onuud
OTKJTKO4YaeTC4d.

Mo ymMonuaHuio HasHavaeTcs 3HaYeHne 1 AN Bcex KnaccoBs, TO eCTb UX BEC OAMHAKOB. 3apasas
pas3nnyHble YNUCITIEHHbIE BECa OJ14 PA3HbIX METOK KJ1aCCOB, Bbl MHCTPYKTUPYETE a/llrOPUTM
COOTBETCTBYHOLLUM o6pa30M B3BEeLWNBATb o6yqarom,me Ha60pb| OTAEJIbHbIX K/1aCCOB.

YT10b6bI MI3MEHUTL BEC, ABAXAbI LLETKHUTE NO HEMY B ctonbue Bec n BHecuTte HYXHbl€ BaM U3SMEHEHNA.
3HaueHue. Ha6op METOK KJ1aCCOB, I'IOJ'Iy‘-IEHHbIVI 13 BO3MOXHbIX 3HAYEHUI NONS Ha3HaYeHUs.

Bec. Bec, HazHa4aeMblIl KOHKPEeTHOMY Kraccy. HasHaveHune knaccy H6onee BbICOKOro Beca genaet
MOLeJb bonee l-lyBCTBl/ITEJ'IbHOl‘/'I K 3TOMY KJ1aCCy OTHOCUTEJIbHO OCTaJIbHbIX K/1aCCOB.
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K-cpepHue IBM Data WH

Y3en K-cpegHue peannsyeT airopuTM k-cpefHux, NpeacTaBnaoWmnin MeTo KlacTepHOro aHanmsa. 31oT
y3€eJ1 MOXHO UCMOoNb30BaTb, YTOObI KlacTepn3oBaTh Habop AaHHbIX B OTOE/bHbIE FPyNMbl.

370 aJITOPUTM Knactepmsaunmm Ha OCHOBaHUN paCCTOHHMVI, KOTOprlZ OCHOBbIBAETCA Ha NOKa3aTtene
paccToaHuna (q)yHKLI,l/IVI) 0719 N3SMEPEHNA CXOACTBA MEXAY TOUKaMM AaHHbIX. TOUKM OaHHbIX HA3Ha4arTCA
6J'IVI>KaI7ILIJeMy Knactepy B COOTBETCTBUN C NCNOJIb3YyEMbIM NMOKa3aTeJZiIeEM PaCCTOAHNA.

ANropuTM paboTaeT, BbIMOHAS HECKOMIbKO MTepaLmii ogHoro 6asoBoro npouecca, B KOTOPOM KaXKablii
3K3eMnasap obyueHns HazHavaeTcs bmxanlemy knactepy (C yueToM 3afaHHOM YHKLUW PacCTOAHMKS,
NPVYMEHAEMON K 3K3eMNNIAPY M LeHTPY KnacTepa). 3aTeM BCe LLeHTPbI K1acTepoB BbIYMCNSAOTCS
NMOBTOPHO Kak CpefHue BEKTOPbl 3HAYeHUI aTpUbyTOB 3K3EMMIAPOB, Ha3HAYEHHbIX KOHKPETHbIM
Knactepam.

Onuuu noneu K-cpegHux IBM Data WH

Ha Bknagke lNonsa ykasbiBaeTcs, 6y,u,yT 1N NCNOJIb30BaTbCA 3HAYEHUA pOJ'IEVI nonen, YXe onpenesieHHble
Ha pacCrnonoXxXeHHbIX BblWe y31aX, WJin Ha3Ha4yeHune nonemn 6yu,eT BbIMOJIHEHO BPY4YHYHO.

Ucnonb3oBaTb 3apaHee 3afaHHble Posiu. ITa ONuUua NPUMeHSAET napaMeTpbl ponei (HasHaueHui,
NpeauMKTOPOB M Tak Janee) ¢ Bocxoadallero y3na Tun (Mnu Bknaaxku Tunbl BOCXOOALWENO y3/1a UCTOUHUKA).

Ucnonb3oBaTb NOJIb30BaTeNIbCKME Ha3HAYEeHUs nosiei. BoibepuTe aTy onumio Npu XXenaHumn 3agaThb
HazHauyeHus, NPeaMKTOPbI U Apyrue ponv BpyYHyto Ha 3TOM aKpaHe.

Mons. V|CI'IOJ'Ib3VVIT€‘ KHOMKW CO CTpesiKaMh and HasHa4eHUd BPYy4YHYH 3J1IEMEHTOB U3 3TOI0 CNCKa noaam
Pa3INYHbIX pOJ'IGVI CcnpaBa Ha 3KpaHe. 3Hauku obosHavatoT 0onyctnMble YPOBHU N3MepeHNAa Ond
KaXao0ro nonaga posnu.

HaxxmuTte kHonky Bce, uTobbl BbIGpaTh BCe NOJISA B CNUCKE, UM HAXKMUTE KHOMKY OTAE/IbHOTO YPOBHS
n3MepeHui, uTobbl BbIGpaTb BCE NOJIA C 3TUM YPOBHEM.

ID 3anucu. Mone, koTopoe ByneT UCNONb30BaTbCA KaK YHUKabHbIA NOEHTU(MUKATOP 3anmncu.

NpeackasaHua (BxogHblie). Bbibepnte 0QHO UNM HECKObKO MoJel Kak BXoOAHble Nong ang
npeackasaHus.

Bknapka Onuuu noctpoeHua K-cpegHux IBM Data WH

3afgaBas onuumn NOCTPOEHUS, MOXKHO HAaCTPOUTb MOCTPOEHUE MOLENN B COOTBETCTBUM C BalIMMM
notpebHocTamu.

Ecnu Bbl XOTUTE NOCTPOUTL MOLENb C ONUUAMU NO YMOSIYAHMIO, HAXXMUTE KHOMKY 3al1yCTVITb.

Mepa paccTossHUA. ITOT NapamMeTp onpeaenseT cnocob n3MepeHus paccTossHMSA MeXay ToUKamum
JaHHbIX. Bonblune paccTosiHMSA COOTBETCTBYO HOMbLUIMM OTANYMAM. BbibepuTe OAMH U3 NepevncineHHbIX
HUXKEe BapUaHTOB.

- EBknuposa. EBkNMgoBa Mepa paccTodaHmA - 3TO AJIMHA I'lpFlMOVI Mexay OByMA TOYKaMn OaHHbIX.

- HopmanusoBaHHasa eBKAMAOBa. HopManvsoBaHHas eBKINA0Ba Mepa NofobHa eBKINA0BOM, HO
HOpMasIM30BaHa Mno cpegHeKBaApPaTUUHOMY OTKIIOHEHU0. B 0T/iMuMe OT eBKIMO0BA PacCTOsHUS,
HOpPMaNIM30BaHHOE EBK/INAO0BO PACCTOSHME HE 3aBUCUT OT eAUHULLbI U3MEPEHUS.

« MaxanaHo6uca. Mepa MaxanaHobuca - 3To 0606LeHHOe eBKINO0BO PACCTOSHME, yUUThIBaOLWEe
Koppendaunn Bo BXOOHbIX AAaHHbIX. Kak n HOPpMaJin3oBaHHOE eBKJINO0BO PaCcCTOAHME, paCCToAHME
MaxanaHobuca He 3aBUCUT OT eUHULLbI U3MEPEHUS.

« MaHxeTTeHCcKas. MaHXeTTeHCKOe pPacCToAHNe MeX Ay ABYMSA TOUKAMK BbIYMCISETCA KaK CyMMa
abCcontoTHbIX pa3H0CTel7I MeXxay nx KoopgnHatamu.

« KaH6eppa. KaHbeppckoe paccTosiHue NogobHO MaHXeTTEHCKOMY, HO 6onbLiue 3aBUCUT OT 6IM30CTK
TOYEK K Hayay KoopauHar.
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« MakcuMyM. 37O paccTosiHUE MEXAY ABYMS TOUKAMWN AaHHbIX BbIYMCISETCS Kak Hanbonbluee us
pasnnumnii No Ntobon 13 nx KoopamnHar.

Yucno knactepoB. 3TOT NapaMeTp onpeaenseT KoNMYecTBO K1acTepoB, KoTopble 6yayT co3gaHbl.

MakcuManbHoe KoJIn4ecTeo MTepalJMﬁ. ANropuTM BbINOJIHAET HECKOJIbKO VITepaLI,VIVI OOHOro npouecca.
3T0T napameTp onpegendeT Konn4yectBo VITepaLI,VIVI, nocrie KoToporo 06yqume Moaenn npexKpaulaeTcd.

CTaTUCTUKMU. ITOT napameTp onpenendeT, CKOJIbKO CTaTUCTUK 6WJ,€T BKJTOYEHO B MO[eEJ1b. Bbl6epMTe
OOWNH N3 NepeyvyncyieHHbIX HNXXE BapMaHTOB.

« Bce. Bk/toyaeTcd BCA CTaTUCTMKA, CBA3aHHad Co CTOJ'I6LI,aMl/I M CO 3HaAYEeHNAMN.

MpumM.: 3ToT NapameTp BK/IOYaeT cOOp MaKCMManbHOro 06beMa CTaTUCTUKM, YTO MOXKET MOB/IMATbL Ha
NpPOn3BOAMUTENIbHOCTb Ballei cucTeMbl. ECu Bbl He XOTUTE NPOCMaTpMBaTb MOAENb B rpadmyeckom
thopmare, 3apaiite Her.

« Cton6ubl. BknoyaeTca ctaTucTmMKa no ctonbuam.
« Hert. BkntovaeTcs TONbKO CTAaTUCTUKA, TpebyeMas a1 CKOpUHra moaenu.

BocnpoussecTu pe3synbTartbl. BKIHOUMTE 3TOT NepekstovaTesb, €C/IN Bbl XOTUTE 3a4aTb HavalbHOE
3Ha4veHne reHepartopa HCGB,D,OCﬂyHaVIHbIX yucen ona BocrnpousseneHnsa aHannsa. MoxHo 3agatb Lesnoe
YNCNO NN XXe Co30aTb I'ICGB,EI,OCJ'IVH&VIHOG uenoe 4ncno, HaXxxaB KHOMKY CreHepMPOBaTb.

HauBHbIV 6ainiecoBckuu aHanus IBM Data WH

HaunBHbIV KpuTepuii baneca - 3To 0bLLen3BeCTHbIN anropuTm ansa npobnem knaccudmkauun. Mogenbs
Ha3BaHa HauBHOU, MOCKOMbKY OHA paccMaTpuBaeT BCe NpeanaraeMble NepeMeHHble NpeacKkasaHns Kak
He3aBMCKUMble Apyr oT apyra. HanBHbIn kputepun baleca - 6bICTpbIN, MacwTabupyeMblin anropuTM,
BbIUNCNSOLWMIA YCITOBHbIE BEPOSATHOCTU ANA coveTaHui aTpnbyToB 1 aTpubyTa HasHayeHus. Ha ocHoBe
obyuatowmx AaHHbIX OLEHMBAETCS HE3aBUCUMMasa BEPOSATHOCTb. 3Ta BEPOSTHOCTb NepepaeT
npasgononobre Kaxaoro Knacca HazHauYeHUs C y4eTOM BXOXAEHMUS KaX 40N KaTeropnmn 3Ha4eHUn 13
KaXk[,0M BXOLHOW NepeMeHHON.

BanecoBckasa ceTb Netezza

BanecoBckasi ceTb - 3T0 Mofesb, BbIBOASLLAA NepeMeHHble B Habope AaHHbIX M BEPOATHOCTHbIE
(ycnoBHble) HE3AaBMCUMOCTWN Mexay HUMK. Micnonb3ys y3en balecoBckas ceTb Netezza, MOXHO
NMOCTPOUTb BEPOSITHOCTHYHO MoLesb, KOMBUHMPYS Habntogaemble U 3anncaHHble CBEAEHUS C
06Len3BeCTHbIMM N OYEBUIHBIMU C TOUKWN 3PEHNS 30paBOr0 CMbICNa AaHHbIMU, YTOBbI YCTAHOBUTD
npaBgononobue cobbiTUn C CNONb30BaHMEM BHELLHE He CBA3aHHbIX aTpubyToB.

Onuuu noctpoeHus baitecoBckoi ceTu Netezza

Ha Bknapgke Mons ykasbiBaeTcs, OyayT M UCNONb30BaTbhCA 3HAYEHUS POSiel NOSEN, yKe onpeneneHHble
Ha pPacnoJsioXKeHHbIX Bblle y3nax, Wnn HazHayeHue nosen bygeT BbINOTHEHO BPYYHYIO.

,D,}'IH OAaHHOro y3na nojie HasHavyeHud Tpe6yeTC9| TOJIbKO OJ19 CKOPUHIa, N03TOMY OHO HE BbIBOOAUTCA Ha
3TOM BKMagKe. 3a4ath UK M3MEHUTb NOJe Ha3HAYeHMS MOXHO Ha y3ne Tun, Ha Bknagke Onummn Mmogenm
3TOro y3na unu Ha Bknagke lMapameTpbl cnenka Mogenu. lononHUTENbHYO MHOpMaLUM0 CMOTPUTE B
pasgene “Cnenok 6ariecoBckon ceTu - Bknagka MapameTtpbl” Ha cTp. 84.

Wcnonb3oBaTb 3apaHee 3afaHHble Posinu. 3Ta ONuUMs NPUMeHSET NapaMeTpbl poner (HasHayYeHui,
NpPeanKTOpPOB M Tak Aanee) C BOCXoasalero ysna Tun (unu Bknaaky Tunbl BOCXOASILLENO Y3/1a UCTOYHMKA).

HacTpouTb HasHaueHus noneit. BoibeprTe 3Ty ONLMIO NPUY XeNaHUW 3a4aTb Ha3HaYeHWs!, NPeaUKTopbI 1
Lpyrve ponv BpyUHYIo Ha 3TOM 3KpaHe.

Mons. Vicnonb3ynTe KHOMKM CO CTPENKaMm 419 Ha3HAYeHMS BPYYHYO 3/1IEMEHTOB U3 3TOr0 CMMCKA NOJAM
pasnnuUHbIX PONe cnpaBa Ha sKpaHe. 3Hauky 0603Ha4aT AOMYCTUMbIE YPOBHM U3MEPEHUS ONS
KaXxg,0ro nons ponu.
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HaxxmuTte kHonky Bce, uTobbl BbIGpaTh BCE NOJISA B CNMUCKE, UM HAXKMUTE KHOMKY OTAE/IbHOTO YPOBHS
naMepeHui, uTobbl BbIGpaTb BCE NOJISA C 3TUM YPOBHEM.

MpeaukTopbi(BXOAHDbIE Nons). BbibepnTe 0QHO MM HECKONbKO NoJel Kak BXoAHble nons ang
npeackasaHus.

Onuuu noctpoeHuna banecoBckou cetu Netezza

Ha Bknapgke lMapaMeTpbl KOHCTPYKLWM 3a0at0TCA BCE ONuMKU AN9 NOCTPOeHUsa Moaenn. MoXHO, KOHEYHO,
NMPOCTO HaXXaTb KHOMKY BbIMOJHUTD, yTObbI NOCTPOUTb MOAeENb CO BCEMU onuMnaMmM no ymonvyaHuko, HO
CKOpee BCero Bbl 3aX0TUTE HACTPOUTb KOHCTPYKLUMIO o194 CBOUX coBCTBEHHbIX Lienen.

BasoBblit UHAEKC. YncnoBol naeHTUdUKaTop, NpucBanBaeMblii nepeoMy atpubyTy (nonto BBoAa) N1
MPOCTOTbl BHELWHEro YNpaB/ieHus.

06beM BbI6opKU. O6beM BbIBOPKM, KOTOPYHO HYXHO MCMOJSIb30BaTb, €CNM KOIMYECTBO aTpubyToB
HaCTO/bKO BEJIMKO, UTO BpeMsl 06paboTkn okasbiBaeTcs HenpruemiemMo 60bLWnM.

BbiBOAUTDb [0N0JAHUTENbHYIO MH(hOPMALLMIO BO BPEeMSA BbINOJIHEHUS . ECiv 3TOT nepekntovaTenb
BKJTOUEH (3HaYeHMe No yMOoN4YaHu1Io), AONONHMTENbHAs MHAOPMALNS O XOAe BbINOSIHEHWUS BbIBOOUTCA B
JManoroBoM OKHe coobLeHun.

BpemMeHHble paabl Netezza

BpeMeHHO pap, - 3T0 Noc/ef0BaTe/lbHOCTb UACOBbIX 3HAUYEHWNN AAaHHbIX, U3MEPEHHbIX B
nocrfiegoBaTesibHble MOMEHTbI BpeMeHU (XoTa He 06a3aTeslbHO Yepes paBHble NPOMEXYTKM), HanpuMep,
eXe[HEeBHbIe LieHbl aKLWI UK exxeHeaesbHble AaHHble 0 NpogaXax. AHaNIN3 TaKMX AaHHbIX MOXET ObiTb
nosie3eH, HanpuMep, B BblAeNIeHNN TaKoro NoBeAeHUs, Kak TeHAEHLMM UM CE30HHOCTb
(noBTOpSAIOLLMECS CTPYKTYPbI), U B NPeAckasaHmmn byayuiero noBegeHns no npoLusisiM cobbiTUaM.

BpemeHHble psagbl Netezza nogoepxmBatoT criegyrowme anroputmMbl BPEMEHHbIX PALOB.

. Cl'leKTpa}'IbeIVI aHann3
* 3KCNOHeHUMalibHOe CriaXmnBaHune

= aBTOpEerpeccuBHoe MHTErpupoBaHHoe ckonb3slwee cpegHee (AutoRegressive Integrated Moving
Average, ARIMA)

o [EKOMMO3ULMSA Ce30HHbIX TeHOEHLNN

3tn AJITOPUTMbI pa3gendaroT BDEMeHHOVI pan Ha TeHOEeHLNIO N CE30HHbIN KOMMOHEHT. 3TN KOMMOHEHTbI
3aTeM UCNoNb3yrTCA, yTObbI NOCTPOUTb MOJEJb, KOTOPYH MOXHO NCNO/1b30BaTb ONA npep,cxasaHMﬁ.

CI'IEKTpaanbIﬁ aHaJIn3 ncnonblyetTca onga VIJJ,eHTVId)VIKaLI,I/WI nepmnoon4yeckoro noeegeHmnda Bo
BpPeMEeHHbIX pagax. [/ BpeMeHHbIX PSA0B, COCTOALMX U3 HECKONTbKMX BHYTPEHHUX NEPUOSUNYECKNX
COCTaBNAOWMNX, N Npu HaM4mMn B AaHHbIX CYyLWLECTBEHHOIo KoninmvyecTtBa CJ'Iy‘-IaVIHOFO wyma
CI'IEKTpaJ'IbeIlZ aHann3 npencrtaBndeT Hanbonee ABHbIN cnocob BblaeneHns nepmnoaon4vyeckumnx
KOMMOHEHTOB. ITOT crnocob 06Hapy>+<MBaeT 4aCTOTbl Nepnogn4ecKoro nosegeHnd, npeo6pa3yﬂ pan n3
3aBuUCALWLEro ot BpeMeHn B YaCTOTHbIN ANanasoH.

3KCNoHeHUMaJIbHOE CrIaXKMBaHMe - 3TO CNocob npenckasaHus, UCNOJb3YIOLLMIA B3BELIEHHble
3HavYeHus NpeablayLwmx HabaogeHui paga ansa npeackasaHna byayumx sHaveHui. Mpu
3KCMOHEHUMaIbHOM CrIaXKUBaHMM BNUsHWE HabnogeHnin yobiBaeT BO BpeMEHM MO 3KCMOHEHTe. 3TOT
Cnocob NPorHo3mpyeT HEKOTOPYIO TOUKY BO BPEMEHU, KOPPEKTUPYS MPOrHO3bl N0 Mepe NocTynyieHns
HOBbIX JaHHbIX M MPUHUMas BO BHUMaHWe 006aBKM, TEHOEHLMIO Y CE30HHOCTb.

Mogpenun ARIMA npepgoctaBnsatoT 6osee cnoxHble cnocobbl MogenMpoBaHUS TEHOEHUNIA N CE30HHbIX
KOMMOHEHTOB MO CPAaBHEHWNIO C MOLENAMWN 3KCNOHEHLMANBbHOMO CriaxkmnsaHus. lNpu aTom meToae
HENoCPeACTBEHHO 3a4at0TCA NOPSALKN aBTOPErPeCCUmM 1 CKOMb3ALLENO CPeOHEro, a TaKXKe NOpsaoK
NCYMCNEHMNS Pa3HOCTEN.

lMpumeyaHue: C npakTUYecKon Toukun 3peHna mogenv ARIMA Hanbonee nonesHbl, ECNN Bbl XOTUTE
BKJTHOUMTb B PACCMOTPEHME NPEANKTOPbI, MOMorarwLmne o6bACHUTL NOBEeLEHME MPOrHO3MPYEMOro pPsaaa,
Hanpumep, KOJIMYECTBO OTNPAB/IEHHbIX MO NOYTE KaTaJoroB UM Yucno noceteHmn Web-ctpaHuubl
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KOMMaHun. Mogenu aKCNoHEHLUWaIbHOIo CriiaXuBaHMUS ONUCbIBAOT NOBEAEHVE BPEMEHHOTIO psaaa, He
NbITasiCb 0OBSACHUTb, C YEM TaKOe NoBeAeHME CBA3aHO.

J.eKoMno3unumsa ce3oHHbIX TEHAGHLUMI yoanseT neproanyeckoe nosegeHve M3 BpeMeHHbIX PSA0B,
yTOObI BbIMOMHNUTL aHANN3 TaKOW TEHOEHUMN, a 3aTeM BbibMpaeT OCHOBHOW BUA, TEHAEHUUW, HAanpuMep,
KBagpaTuuHyto yHkumio. s 6a30Boi hopMbl TEHAEHLMM MOXKET MCNONTb30BaTbCs MHOTO NapaMeTpoB,
KOoTOpble onpeaenstoTcs, YTobbl MUHMMW3MPOBATbL CpegHEeKBaApaTUUHY0 OWKBKY 0CTaTKOB (TO eCTb,
pasHocTe Mexay NoAorHaHHbIMU M HabNo4aeMbIMU 3HAYEHUSAMUN BPEMEHHOTO PSAa).

MHTepnonauua sHaueHM Bo BpeMeHHbIX pagax Netezza
VlHTepI'IO.HFIU,VISl - 3TO NpoueccC OUEeHKN N BCTaBKKM NponyLWweHHbIX 3HayYeHun B OaHHbIX BPEMEHHOIO pAaaa.

Ecnu nHTepBasibl BDEMEHHOMO PsiAa PerynspHbl, HO HEKOTOPble 3HAYeHUsI MPOCTO He NPeACTaB/eHbl,
NPONyLWeHHbIe 3HAYEHMS MOXKHO OLLEeHUTb NPW NOMOLLM IMHENHOW UHTEPNONALUN. PaccMOTpuM
CNeayoLmi pag exxeMecsuHbIX NPUbbITUIA MAcCaXXNPOB B TePMUHAN asponopTa.

Tabnuya 8. ExxemecsiuHbie npubbiTUs B NACCAKUPCKUU TepMUHA
Mecsay Maccaxxupos

3 3500000

4 3900000

5 -

6 3400000

7 4500000

8 3900000

9 5800000

10 6000000

B aTOM cnyyae nuHenHaa MHTepPNonALmMa oLeHMBaeT NPonyLLLEeHHOe 3HaYeHne Ana Mecsua 5 Kak
3650000 (cpenHee Mexay 3HauyeHUaAMU Ona Mecaues 4 u 6).

HeperynapHble nHTepBanbl o6pabaTbiBaloTca MHayYe. PacCMOTPUM criedyoLmnini paa, nokasaHui

TemMneparypbl.
Tabnuya 9. lMokasaHus TeMnepaTyps!
Aarta Bpemsa TeMnepatypa
2011-07-24 7:00 15
2011-07-24 14:00 25
2011-07-24 21:00 24
2011-07-25 7:15 16
2011-07-25 14:00 77
2011-07-25 20:55 24
2011-07-27 7:00 17
2011-07-27 14:00 27
2011-07-27 22:00 24

74 1BM SPSS Modeler 18.3: PykoBOACTBO MO UCCNeA0BaHNIO0 aHHbIX B 6a3e AaHHbIX



3pecb NPUCYTCTBYIOT NOKAa3aHWA, CHATbIE B TPEX TOYKaxX BPEMEHU B TEHEHUNE TPEX OHeMN, HO 3To BpeM4a
pasHoe, 1 TONIbKO B HEKOTOPbIX Cllyyasax CoBnagaeT B pasHble AHWU. Kpome 3Toro, ToNbKO ABa OHSA
nocnenoBaTesibHbI.

3Ty cUTyaumIo MOXHO 06paboTaTb ABYMS crnocobamu - UK BIYMCINTb arperatbl, Uiv onpeaennTb
pasmep wara.

ArperaTbl MOTYT ObITb €XXeQHEBHbIMM arperataMu, BbIYMCIIEHHbIMW B COOTBETCTBMM C (DOPMYJION Ha
OCHOBE CEMAHTMYECKOro 3HaHWS O AaHHbIX. BbiNoHEHWe 3To Npoueaypbl MOXET NPUBECTU K
cnepyloleMy Habopy AaHHbIX.

Tabauya 10. MokasaHus TeMnepatypsl (arperupoBaHHbie)

Aarta Bpema Temnepatypa
2011-07-24 24:00 22
2011-07-25 24:00 23
2011-07-26 24:00 null
2011-07-27 24:00 24

Kak BapuaHT, anropntm MOXET pacCMaTpmBaTh 3TOT PS4 Kak ApYyrov oTAeNbHbI psag, 1 onpenenmTb
noaxogswmm pasmep wara. B gpaHHOM crydae onpeneneHHbIM anropuTtMoM LWarom MoxeT BbiTb
3HayeHne 8 YacoBs, UTO NMPUBOANT K CIIEAYIOLLEMY.

Tabnuya 11. lNoka3aHusi TeMnepaTypsbl C BbIYUCTEHHbIM PA3MEPOM wara
Aara Bpemsa TeMnepaTtypa
2011-07-24 6:00

2011-07-24 14:00 25
2011-07-24 22:00

2011-07-25 6:00

2011-07-25 14:00 77
2011-07-25 22:00

2011-07-26 6:00

2011-07-26 14:00

2011-07-26 22:00

2011-07-27 6:00

2011-07-27 14:00 27
2011-07-27 22:00 24

34ech TONbKO YeTbipe NoKasaHMsa COOTBETCTBYHOT MCXOLHbIM U3MEPEHUSIM, HO C UCMOJIb30BaHUEM OpPYTUX
N3BECTHbIX 3HAYEHWUIN UCXOAHOM0 PAfa OTCYTCTBYHOLLME 3HAYEHUSI CHOBA MOXHO BbIYUCIUTD
MHTepnonaumen.

Onuumn noneu BPeMEeHHbIX PAaoB Netezza
Ha Bknagke Monga 3agatoTca posiv BXOAHbIX Moel A8 UCXOOHbIX JaHHbIX.

Mons. Vicnonb3ynTe KHOMKM CO CTPENKaMm A1 Ha3HaYeHMs BPYYHYO 3/1IEMEHTOB U3 3TOr0 CMMCKA NOJAM
Pa3NUYHbIX PoNel cnpaBa Ha aKpaHe. 3HaukM 0603HaYaOT fONYCTMMbIE YPOBHU N3MEPEHNUS AN1A
KaXK4oro nonsi posnu.
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Lenb. Bbl6€pl/ITe OOHO NnoJjie B Ka4eCTBe Ha3HavYeHna angd npegcKasaHund. 370 A0MKHO bbITh MONEe C
KOJIN4eCTBEHHbLIM YPOBHEM U3MEPEHNUA.

(MpepukTop) MomeHTbI BpeMeHU. (0ba3aTenbHO) BxogHoe none, cogepxatllee 3HaueHUs 0atbl UK
BpeMeHu AN BPeMEHHOro psaaa. 3To A0MKHO BbiTh MOMe C KOIMUYECTBEHHbIM UM KaTeropuasibHbIM
YPOBHEM U3MepeHUs 1 C TUMOM XpaHeHusa AaHHbix [aTta, Bpemsa, OTMeTka BpeMeHU Unmn YncneHHbIin.
3afaBaeMmblii 30eChb TUM XPaHEHNS OaHHbIX AN4 Nonsd onpeaenaeT Takxe TUM BXOAHbIX AaHHbIX A4
HEKOTOPbIX NoJMein Ha Apyrux BKIagKax aToro ysna MogennposaHums.

(MpepukTop) ID BpeMeHHbIX papoBs (no). MNone, cogepallee s3HaueHUs ID BpeMeHHbIX psSaoB;
MCNONb3yMNTE 3TO NOJIEe, ECIN BO BXOAHbIX AAHHbBIX COLEPXUTCSH HECKOJIbKO BPEMEHHbIX PSO0B.

Onuuu nocTpoeHus BpeMeHHbIX papoB Netezza

EcTb IBa YPOBHS ONUMI NOCTPOEHUS:

« bazoBbIi - NapaMeTpbl 4S9 Bbibopa anropuTMa, MHTEPNONALMM U UCNOMb3YEMOro AManasoHa BpeMeHu.
+ PaclumpeHHbIii - napamMeTpbl 45 NPOrHO3NPOBaHUS

B aTom pasgene onvcbiBatoTcs 6a3oBbie OnLMK.

Ha Bknapke MapamMeTpbl KOHCTPYKLMM 3a4at0TCs BCe ONUMM s NOCTPOEHUS Mogenn. MoXxHO, KOHEUHO,
NMPOCTO HaXXaTb KHOMKY BbINOAHUTb, UTOObLI NOCTPOUTL MOAESb CO BCEMM OMNUMAMMN MO YMONYAHMIO, HO
CKOpee BCEro Bbl 3aX0TUTE HACTPOUTb KOHCTPYKLMIO A1 CBOMX COBCTBEHHbIX Lienen.

AnropuTtm

TV NapamMeTpbl OTHOCATCS K aNifOPUTMY UCCNEAOBAHNS BPEMEHHbIX PALOB, KOTOpbI byneT
MCMNOJIb30BaTbLCSH.

HasBaHue anropurma. Boibepnte anropntm nccnefoBaHns BpEMEHHbIX PSAOB, KOTOPbIM Bbl XOTUTE
MCMoMb30BaTh. [LOCTYMHbI CeaytoLLe anropuTMbl - CREKTPasbHbI aHANU3, 3KCNOHEHLMaIbHOe
crnaxxkusaHue (Mo ymonyanuio), ARIMA vnn AeKkoMno3nmumus Ce30HHbIX TeHAEHUMN. [LoNoNHNTENbHYO
MHopMaLnio cMoTpuTe B paspene “BpemeHHble pagbl Netezza” Ha cTp. 73.

TeHpaeHums. (TONbKO 4S9 3KCNOHEHUNANTbHOMO CriiaXneaHus) Ecnv Bo BpEMEHHOM psagy NposiBNsieTcs
Kakasi-TO TEHLEHLMS, NPOCTOE 3KCMNOHEHLMaNbHOe CrnaXKnBaHme paboTaeT He OYEeHb XOPOLLO.
Ncnonb3ynTe 3To None Ans yKasaHus TeHAEHUUK, eCiiv Takas CyLecTByeT, 4Tobbl oHa Morna 6bITb
yuTeHa airopuTMoM.

« OnpepensaeTtca cuctemMoi. (No ymonyaHuio) Cuctema cama nbiTaeTcd HaWTK ONTUMasIbHOE 3HaYeHue
A4J151 3TOro napameTpa.

« Het (N). BpeMeHHOW pag He NPoSBNAeT TeHAEHLUN.
« ApauTtueHbii (A). TeHOEHLMS PABHOMEPHOIrO HAPACTaHNUS BO BPEMEHM.
- OemndupoBaHHbIii apaauTUBHBINA (DA). ADOUTVBHASA TEHOEHLMS, 3aTyXaroLas CO BPEMEHEM.

« MynbTunankatueHbit (M). TeHOeHLMSA BO3pacTaHNs BO BpeMeHM, 06bl4HO 6onee 6bICTPO, UeM
paBHOMepHasa aganMTUBHasA TEHAEHUMS.

« OemMndupoBaHHbI MyNbTUNANKATUBHBIN (DM). MynbTUNNMKaTUBHAA TEHAEHLMS, 3aTyXatoLas co
BpEMEeHeM.

Ce30HHOCTb. (TONbKO nna 3KCnoHeHUumanbHOro CrNna)knBaHms) V|CI'IOJ'Ib3yVIT6 3TO nosie ongd yKkasaHu4,
npoasndaeT i BpeMeHHOﬁ pan Kakune-nnbo cesoHHble CTPYKTYpPbl B AaHHbIX.

. Onpep,enﬂeTcn CUCTEMOM. (no yMonanmo) CucteMa cama nblTaeTcsd HaNTK ONTMMalbHOE 3HAaYeHNe
04 3Toro napameTpa.

« Het (N). BpeMeHHOW psify He NPOABASIET CE30HHbIX CTPYKTYP.

« AppuTUBHbLIN (A). CTPYKTYpa Ce30HHbIX DTYKTYaL i CoO BpeMeHeM NposiBASeT PaBHOMEPHYHO
BOCXOASALLYH TEHAEHLMIO.

« MynbTuUnaukaTueHbii (M). To e, UTO NpU aAAUTUBHOM CE30HHOCTU, HO B JIONONIHEHME K aMNInUTy e
Ce30HHbIX NyKTyauuii (pacCTOAHNIO MeX Oy BbICLUIMMW U HU3LIUMU TOYKAMUK) NMPOUCXOANT yBenmUeHme
1 MO OTHOLLIEHMIO K 06LLeMy Bo3pacTatollein TeHaeHUMM hyKTyaLuii.
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Ucnonb3oBaTb cucTeMHble napameTpbl gns ARIMA. (tonbko ana ARIMA) BbibepuTe 3Ty onuuto, ecnm
Bbl XOTUTE, 4TOObI CUCTEMA caMa onpeaenuna napameTpbl ang anroputma ARIMA.

3apartb. (Tonbko ana ARIMA) BbibepuTe 3Ty Onumio 1 HAXXMUTE KHOMKY, 4Tobbl 334aTb NapameTpsl
ARIMA BpyuHyto.

WHTepnongauua

Ecnu cpen UCXOAHbIX OaHHbIX BPEMEHHOro psaa ecTb NPonyLLeHHbIe 3HaYeH s, Bbibepute cnocob
BCTaBKM OL€HEeHHbIX 3Ha4eHWI, yTobbl 3anoIHUTL NPobesibl B AaHHbIX. [LoNOHUTENbHY0 MH(opMaLuio
CMOTpuTe B pasgene “MHTepnonsumsa 3Ha4eHUn Bo BpeMeHHbIX psgax Netezza” Ha cTp. 74.

« JInHeltHoe. BbibepnTe 3TOT CNoOCob, ecnn MHTepBasbl BPEMEHHOMO PSAA PerynsipHbl, HO HEKOTOpbIE
3HauYeHMs MPOCTO He NPeACTaBeHbl.

« JKCMNOHeHUuanbHble cniaiHbl. MopgroHseT rnagKyr Kpueyto, roe n3BeCTtHble 3Ha4YeHMA ToOYeK OaHHbIX
NOKa3bIBalOT yBeJINYeHNe Ui yMmeHblleHne C 6onbLLON CKOPOCTblHO.

« Ky6uueckue cnnaiiHbl. [1oAroHseT U3BECTHbIE TOUKW AaHHbIX FNaAKON KPUBOM AN1A OLEHKM
OTCYTCTBYIOLINX 3HAYEHUNA,

[vanasoH BpemMeHu

30.ecb MOXHO BblbpaTh, UCNO/Ib30BAaTb NN AS19 CO30aHNUA MOAENW MOMHbIN AManasoH AaHHbIX BPEMEHHOr0
paaa UM NOAMHOMXKECTBO CMEXHbIX 3HAUYEHUM 3TUX AaHHbIX. [1oNyCTMMble BXOAHble 3HaYeHUsa AN19 3TUX
rosnen onpenenstoTca TUMOM XPaHEeHUs OaHHbIX 019 JaHHOMO Nons, 3a4aHHbIM A9 TOYeK BpeMeHU Ha
Bknagke Monga. JononHuTenbHyo MHopMaLnio cMoTpuTe B pasgene “Onuum nonen BpeMeHHbIX panos
Netezza” Ha cTp. 75.

* Ucnonb3oBaTb camMoe paHHee U caMoe no3aHee BpeMs, A0CTYNHOe B AaHHbIX. Bbl6epMTe 3Ty onuuto,
€CNN Bbl XOTUTE MCMNOJIb30BaTb MOJHbIM AMana3oH AaHHbIX BpeMeHHOro paga.

« 3apaTb BpeMeHHoe OKHO. BbibepuTe 3Ty ONuMI0, €CNK Bbl XOTUTE UCMONb30BaTh TOJIbKO YacTb
BPeMeHHOoro paga. Ytobbl 3a4ath rpaHullbl, UCnonb3yinTe nons Camoe paHHee Bpems (oT) 1 Camoe
nospHee Bpems (00).

Ctpyktypa ARIMA

3apanTe 3HauYeHUs pPas3sInYHbIX HECE30HHbIX M CE30HHbIX KOMMOHEHTOB Moaenn ARIMA. B kaxkgom
cnyvae onpegenuTe onepaunto = (paBHO) UK <= (MeHblUe UK PaBHO), a 3aTEM 3aalTe 3HaUeHne B
cocegHeM noJsie. 3HaYeHUs AONXKHbI 6bITb HEOTPULATENbHBIMU LLENTBIMUW YMC/TAaMU, 3a4a0LWNUMK CTENEHN.

Hece3oHHas. 3HaueHns Pa3NTINYHbIX HECE30HHbIX KOMIMOHEHTOB MOAENN.

« CTeneHu aBToKOppensauuu (p). KonnuecTeo NopsaKoB aBToperpeccum B Moaenu. Mopagku
aBTOperpeccum 3a4aloT, Kakue npenblaylime 3HaueHus 13 psaga ncrnosib3oBainch Ans NpeackasaHus
TEKYLLMX 3HaYeHWin. Hanprmep, NopsaoK aBToperpeccuy 2 o3HavaeT, yTo 4S9 NpeackasaHms
TEKyLLLero 3Ha4eHs NCMoJIb30BaNOCh Ha ABa nepuoga 6onee paHHee 3HaveHue 13 psaga.

« OTknoHeHue (d). 3apaet NOpPAAOK NCUMCIEHMA PA3HOCTEN, MPUMEHUMbIN K PARY 00 OLEHKW Mofenen.
BbluncneHune pasHocTen Heobxo4MMO Npu HaNNMYUM TeHOeHUMI (pagbl ¢ TEHAEHUNSMIN 06bIYHO
HecTauMoHapHble, a MogenuposaHue APICC npegnonaraeT CTalMOHapPHOCTb) U UCMONb3yeTCs Os
yoanenunsa atux adhekToBs. [MopsaaoK MCUNCNEHNS PA3HOCTEN COOTBETCTBYET CTENEHM TEHOEHLNM paaa
- Pa3HOCTM MNEPBOro NOPSAKa yUNTbIBAKT JIMHENHbIE TEHAEHLMMW, PA3HOCTN BTOPOro NOpsaKa -
KBaZpaTu4Hble, 1 TaK ganee.

« CKonb3sauee cpepHee (). KonnmuecTBo NopsaaKoB CKOMb3ALLEr0 cpeaHero B Mmoaenu. Mopaaku
CKOMb3LWEero cpegHero 3a4atoT, Kak OTKOHEeHNa OT CpefHero 3HaueHns paga npeabiaywmnx 3HadeHuin
MCMONb3yTCA ANA NpeAcKasaHusa TeKYLWMX 3HaYeHnin. Hanpumep, Nopsaku CKonb3salwero cpegHero 1
1 2 yKa3blBalOT, YTO OTKJIOHEHMS OT CpedHero sHaveHus paaa 0J1a Kaxaoro sHavyeHus 3a npolusble asa
nepuoga 6yayT paccMaTpmBaTbCca A1a NpeackasaHusa TeKYLWMX 3HaUeHni paga.

Ce30HHas. Ce30HHble KOMMOHEHTbI aBToKoppenauun (SP), oTknoHeHus (SD) U CKONb3ALWEro CpeaHero
(SQ) urpatoT Ty e posb, UTO M UX HECE30HHble aHanorn. OQHAKO AJ19 CE30HHbIX MOPAAKOB Ha TeKyllue
3HaYeHWs paaa BAMAIOT Npeablaylive 3HaueHWs, OTAeNIeHHble OOAHUM UM HECKOMNbKMMM CE30HHbIMMU
nepuogamu. Hanpumep, 09 exxeMecsaUHbIX AaHHbIX (Ce30HHbIN Nnepuof, 12) ce3oHHbIM Nnopsaaok 1
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O3HayaeT, YTO Ha TeKyllee 3Ha4YeHne pana BndeT 3Ha4eHne paga Ha 12 nepuogoB paHee Tekylero. Tem
CaMbIM N5 €XXEMECSAUHbIX OAaHHbIX CE30HHbIN nopanok 1 - aTo To XXe caMoe, 4YTo HEeCe30HHbIN nopanok
12.

Ce30HHble napaMeTpbl pacCMaTpmMBarOTCA TOJIbKO B TOM Cnydae, eCini B JaHHbIX 06Hapy>+<eHa CEe30HHOCTb
nnn Bbl 3apaeTe napametTp Nepunopg Ha Bknagke JononHUTesNbHo.

Onuuu nocTpoeHnsa BpeMeHHbIX paaoB Netezza - pononHUTENbHO
[lononHvTeNbHbIE MapaMeTpbl MOXKHO MCMNOMb30BaTh, YTOObLI 334aTh OMLMM NPOrHO3MPOBaHMS.

Ucnonb3oBaTb cMCTEMHbIE NapaMeTpbl 415 onuuii NOCTPoeHus Mogenu. BoibepnTte 3Ty onumto, ecnu
Bbl XOTUTE, UTOObI CMCTEMA CaMa onpeaennsa OonoIHUTENbHbIe NapaMeTpbl.

3apaliiTe. BoibepuTe 3Ty ONUMIO, ECIIN Bbl XOTUTE 334aTb LOMNOSIHUTE/IbHbIE NapaMeTpbl BpyuHyto. (3Ta
onumMs HeQOCTYMHA, €C/N UCNONb3YeTCs airOPUTM CMEeKTPaNbHOMO aHann3a).

« NMepuop/EpnHuubl gna nepuopa. lNeprof BpeMeHu, Nocse KOTOPOro HEKOTOPOE XapaKTepucTnyeckoe
noBeaeHne BPEMEHHOIO psiia NOBTOPSIET caMo cebs. Hanpumep, 0 BpeMeHHbIX pSaoB
eXxeHefesnbHbIX NPOAaX 3afanTe 3HaveHne 1 ona nepuoga v Hepgenuv onsa eanHud,. NMepuop oomxeH
6bITb HEOTPULLATENbHDBIM LieNbIM YMciom; EaMHULbI pns nepuoga moryT bbiTb cneayrowme -
MunnucekyHpbl, CekyHabl, MuHyTbl, Yacol, lHu, Hepgenu, KBaptannbl nnv Fopgbl. He 3agaBalite
3HaveHne EpuHMLbI pna nepuopa, ecnuv He 3aaaH Mepuop 1nm TN 3HAYEHUIN BPEMEHN He
umcneHHbln. OgHako ecnu 3agaH Mepuopd, HyXXHO 3a8aTh 1 EQAMHULLBI ANA nepuoga.

MapameTpbl 419 NPOrHO3MpoBaHus. Bbl MoxeTe BbibpaTb BapMaHT CO34aHMs NPOrHo3a - Uiu Ao
KOHKPETHOM TOUKM BO BPEMEHMU, UM B KOHKPETHbIX TOUKAX BpeMeHU. [onyCcTMble BXOAHbIe 3HAYeHUs
AN 3TUX Nonel onpeaensaTcs TUMOM XpaHeHNs AaHHbIX 41 AaHHOTO NoJis, 334aHHbIM 418 Touek
BpeMeHu Ha Bknagke Mond. [JononHUTeNbHYo nHdopMaumio cMoTpuTe B pasgene “Onunv nonen
BpeMeHHbIX psaoB Netezza” Ha cTp. 75.

« TOpU3OHT NporHosa. Bbl6epl/ITe 3Ty Oonuuto, eCyiv Bbl XOTUTE 3a4aTb TOJIbKO KOHEYHYIO TOYKY 014
NPOrHo3MpoBaHus. [IpoOrHo3bl 6y,£|,yT AenaTbCs TONIbKO [0 3TOM TOUKMU BpeEMEHMN.

- BpemeHa nporHosa. BoibepuTte 3Ty onuumto, 4Tobbl 3a4aTb O4HY MW HECKOMBbKO TOYEK BPEMEHU, A1
KOTOpbIX ByayT Aenatbcs NPOrHo3bl. Haxmmnte kHonky J406aBUTb, 4T06bI ,06aBUTL HOBYIO CTPOKY B
Tabnuuy Touek BpeMeHu. [1na yoaneHusa CTpokM BbibepuTe 3Ty CTPOKY M HAXXMUTE KHONKY Y BanuTh.

Onuun mopenu Netezza Time Series

Ha Bknagke Onuumn Mogenu MoXHO BblbpaTb, 3agaBaTb M UMS AJ1S MOLENN, U CTEHEePMpPOBaTh UM
aBTOMaTU4YecKu. Bbl MoXeTe 3afaTb TakXe 3Ha4YeHMs N0 YMONYaHMIO A5 OMNUMIA BbIXOAHbIX OAaHHbIX
Moaenu.

Uma Mopenu. MoxxkHo creHepupoBaTb UMA MoAesIn aBTOMaTUYEeCKN Ha OCHOBE Nosid Ha3HavyeHna nnmn
nons ID (nnbo Tvna moaenu B cny4vae, eCnn HAKAKoe U3 3TUX Nosnen He 3aaaHo) Nnbo 3apathb
NMoJib30BaTe/IbCKOE NMA.

Caenatb J,OCTYNHbIM A1 CKOPUHIa. 30,eCb MOXHO 33faTb 3HAYEHMS MO YMOSTYaHWIO 1S oML
CKOPWHra, KOTopble NOABSATCA B 4MAIOFOBOM OKHe O1s Clenka MoLenu.

« Bknouatb XpoHonoruvueckue sHa4YeHus B BbIBOg, . [10 yMONYaHNIO BbIXOOHbIE OaHHbIe MOAENN He
BKJ/tOYAtOT B cebsl 3HaUeHMs XPOHOJSIOFMUYECKMX AaHHbIX (aHHbIX, UCMONb3yeMbIX A9 NPeaCcKasaHunii).
BktounTe 3TOT NepekstoyaTenb, YTobbl BKIOUMTDL B BbIXOAHbIE AaHHbIE 3TN 3HaUYEHUS.

« BKno4yaTb MHTEPNOAUPOBAaHHDbIE 3HAYEHUA B BbIBOA, . ECNn Bbl BbIOpanv BKNOUEHME B BbIXOOHbIE
OAaHHble XPOHOMOrMYeCKMX 3HaUYeHNI, BKITIOYUTE 3TOT NepeksitodaTenb Npu XKenaHum BbIBOOUTb U
NHTEPNONMPOBaHHbIe 3HaYeHus (ecnu Takume cyllecTsytoT). ObpaTuUTe BHMMaHMe Ha TO, UTO
NHTepnonaums pabotaeT TONIbKO C XPOHONOrMYEeCKMMM JaHHbIMK, NO3TOMY 3TOT NepekstovaTesb
HegoCTyneH, ecnn He BbibpaHa onuns BKAKOYMTb XPOHOJIOrMYeCcKue 3HaUeHUsl B BbIXOA4HbIe JaHHbIe.
LononHnTenbHyto MHDOPMaLMIO CMOTPUTE B pasaene “VMIHTepnonsaumsa 3Ha4eHUn BoO BpeMEeHHbIX paaax
Netezza” Ha cTp. 74.
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IBM Data WH TwoStep

Y3en TwoStep peanusyeT anroputm TwoStep, koTopsbili obecneunBaeT cnocob Knactepusaumnm B
6onblmMx Habopax gaHHbIX.

3T0T y3€eJ/1 MOXXHO NCNnoJib30BaTh, yTObbI Knactepmn3oBaTb AaHHbIE C y4€TOM OOCTYNMHOCTWU PECYPCOB,
Hanpumep, NnaMaTtn n BpeMeHN.

AnropuTtm TwoStep - anropuTM nccneaoBaHus AaHHbIX B 6a3e gaHHbIX, KOTOPbIN KacTepmnsyeT AaHHble
cneayoLmMm cnocobom:

1. OA clustering feature (CF) tree is created. 310 BbicokocbanaHcnMpoBaHHOE AEPEBO COQEPIKUT
BO3MOXHOCTW KnacTepusaumm onsa nepapxmueckon Knactepmusaumnm, npyu KoTopoi noaobHble
BXO/IHble 3aMuCK BKKOYATCS B OHU 1 TE e y3/bl AepeBsa.

2. KoHeuHble y3nbl gepeBa CF nepapxmyecku KnactepmsyoTcs B NaMsaTh, UTO AaeT KOHEYHbI pe3ynbTaT
Krnactepmsauun. Hamny4diiee 4ncno KnacTepoB onpefenseTcs aBTomatuyecku. Ecnum Bol ykasbiBaete
MaKCVMaJsibHOE YMCI0 K1aCTepoB, ONPeLenseTcs Hauyyllee YNCOo KNacTepoB B yKa3aHHbIX
npegenax.

3. PesynbTaT KlacTep13aumnmn yTo4HbIETCA HAa BTOPOM Luare, rae K AaHHbIM NPUMEHSETCS aropuTM,
nono6HbIN anropnTmy K-cpegHux.

Onuuu noneu TwoStep IBM Data WH

3apaBasi 3TV OnuMKM NoJer, Bbl MOXETe yKasaTb MCMO/Ib30BaHWe NapaMeTpoB poJier nons,
onpeneneHHbIX B y3/1aX BOCXOASALWEro NoToka. Bbl MOXeTe Take BbINOSHUTb Ha3HaUYeHWs Nosen
BPYYHYIO.

Bbi6paTtb aneMeHT. BbibepuTe 3Ty onumto, YTobbl MCNONb30BaTb NapaMeTpbl posie U3 y3na Tmuna
BOCXOASLLEro NoToKa Unn 13 BKNaaku Tunbl y31a UCTOYHMKA BOCXOAALLErO NOToKa. [MapamMeTpbl ponen -
3TO, HanNpuMep, HazHauYeHUs N NPeguKTOopPbI.

HacTpoutb HasHaueHus nonei. BoibepuTe 3Ty ONLMIO, ECNM XOTUTE HAa3HAYUTb O6BEKTLI HA3HAYEHNS,
NPeLVKTOPbI U Apyrve ponv BpyUHYHO.

Mons. MNpy nomMoLLM CTPENIOK Ha3HAYbTe 3NIEMEHTbl U3 3TOr0 CMMCKA BPYUHYHO MOMSM POnen B NpaBon
YyacTu aKpaHa. 3Hauku 0603HaualoT AONYCTUMbIE YPOBHU U3MEPEHMS OIS KaXKA0ro Nons ponu.

ID 3anucwm. None, 3HaveHne B KOTOPOM ByeT NCNONb30BaTbCA KaK MAEHTU(HMKATOP YHUKANTbHOM
3anucu.

MpepukTopbl(BXOAHDBIE NONA). BbibepuTe 00HO UM HECKOMBKO NOJIein KaK BXOOHble Nong ang
npencKasaHus.

Onuuu noctpoeHna TwoStep IBM Data WH

3apaBast onumm NOCTPOEHMS, MOXHO HACTPOUTbL NOCTPOEHME MOLENN B COOTBETCTBUN C BaUMMMU
notpebHocTaAMM.

Ecnu Bbl XO0TUTE NOCTPOUTb MOAeSb C OnNUMAMK NO YMONYaHUIKD, HAXXMUTE KHONKY 3a|1yCTVITb.

Mepa paccTosiHUA. ITOT NapaMeTp onpeaensieT cnocob nsMepeHns pacCToaHUSA MeX Ay TOYKamMu
AaHHbIX. bonbuwue pacCToAaAHNA COOTBETCTBYHO 60nbWUM OTINYNAM. BO3MOXKHDbI onuunn:

 Log-npaBgononobus. Mepa npaBgononobus npunuceiBaeT nepeMeHHbIM BEPOSTHOCTHOE
pacnpenenexue. NpepnonaraeTcs, YTo HeNMpepbIBHbIE NePEMEHHbIE MMEIT HOPMaibHOe
pacnpeneneHue, a KaTeropuanbHble NEPeMeHHble - MoNIMHOMMANbHOe. Bce nepeMeHHble
npennonaratTcs He3aBUCUMbIMMU,

- EBknuposa. EBkNMaoBa Mepa paccTodaHmA - 3TO AJIMHA I'lpFlMOVI Mexay oByMA TO4YKaMn gaHHbIX.

- HopmanusoBaHHasa eBKAMA0Ba. HopManvsoBaHHas eBKINA0BA Mepa NofobHa eBKINA0BOM, HO
HOpManM30BaHa MNo cpegHeKBaApPaTUUHOMY OTKIOHEHU0. B 0T/iMuMe OT eBKIMO0BA PacCTOsHUS,
HOpPManIM30BaHHOE eBK/INAO0BO PACCTOSHME HE 3aBUCUT OT eAUHNULLbI U3MEPEHUS.
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Yucno knactepoB. 3TOT NapaMeTp onpeaenseT KoNMYecTBO K1acTepoB, KoTopble 6yayT co3gaHbl.
Bo3MOXHbl onuuu:

« ABTOMaTUYECKM BbIYUCAATb YUUCNO KNACTEPOB. YNC/0 KNacTePOB BblYUCIAETCH aBTOMaTUYECKU. Bbl
MOXeTe 3aaTb MaKCMMallbHOE YMCII0 KN1acTepoB B nosie Makcumym.

+ 3apgaTb UMCNO KNACTepoB. 3a4aiTe, CKObKO KaCTepoB A0/MKHO BbiTb CO34aHO.

CTaTucTuKK. ITOT NapaMeTp onpeaensieT, CKO/bKO CTaTUCTUK ByaeT BKIOYEHO B Mogesib. BO3MOXKHbI
onumm:

« Bce. BkntoyaeTca BCa CTaTUCTMKA, CBA3aHHaga Co CTOJ16LI,8.MVI M CO 3HAYEeHNAMNU.

MpumMm.: 3TOT NapameTp BKAOUYaeT cbop MakCMManbHOro 06bemMa CTaTUCTUKM, YTO MOXKET NOBAMUSATb Ha
npon3BoanTENbHOCTb Ballen cuctembl. ECnm Bbl HE XOTUTE npocmaTpmBaTb MoAesib B Fpaq)l/ll—leCKOM
opmare, 3apgante Her.

« Ctonbubl. BkntovaeTca ctaTucTMKa no ctonbuam.
« Het. BkntovaeTcsa TO/IbKO CTaTUCTUKA, Tpe6yeMaﬂ ana CKOpuHra Moaenu.

BocnpoussecTu pe3synbTartbl. BKIHOUMTE 3TOT NepeksiovaTesb, eC/iv Bbl XOTUTE 3a4aTb HavYalbHOe
3Ha4YeHne reHepartopa I'ICGB,D,OC)'Iy‘-IaVIHbIX yumcen gna BoCnpouseeneHnsa aHanmsa. MoxHo 3agath Lenoe
YNCNO UK XXe Co30aTb I'ICEB,D,OCJ'IV‘-I&VIHOG uenoe 4ncno, HaxxaB KHOMKY CFEHepMpOBaTb.

PCA IBM Data WH

AHanus rnaeBHbIX KoMnoHeHToB (principal component analysis, PCA) - 370 MolLIHOe CpeAcTBo
coKpalleHuns obbemMa gaHHbIX, paspaboTaHHoOe 4 YMEHbLUIEHUS CAIOXHOCTN faHHbIX. PCA HaxoouT
NVHENHble KOMBMHALMM BXOAHbIX NOSIEN, KOTOPbIMU FNaBHbIM 06pa3oM ONpeaenstoTcs U3MEHEHUS B
Lenom Habope none, roe KOMNOHEHTLI OPTOroHasbHbI APYr Apyry (He ckoppenunpoBatsl). Llenb PCA -
HalnTN HebonbLIOe KONMYECTBO NPON3BOAHBIX Mosiel (r1aBHbIX KOMNOHEHTOB), KOTopble 3D(eKTUBHO
CYMMUPYIOT MHOpMaLLMio McxogHoro Habopa BXOAHbIX MoMeln.

MpuM.: OwmnbKa Npy CKOPUHIe MOAESIM MOXKET NPOU30MTH, ECNIN UCTIONb3YHTCA MMEHA NONEN B HXKHEM
perucTpe. 3To M3BeCTHbIN getekT Db2 Data Warehouse; 06xogHow nyTb - NepeBecTy nepes, CKOPUHIOM
“MeHa BCex Nonew B BepXHUI permcTp.

Onuuu noneu PCA IBM Data WH

Ha Bknagke lMNonsa ykasbiBaeTcs, 6y,u,yT 1N NCNOJIb30BaTbCA 3HAYEHUA ponel7| nonen, YXe onpenesieHHble
Ha paCnonoXxeHHbIX BblWwe y3/1aX, WJin Ha3Ha4eHune nonemn 6yu,eT BbIMOJIHEHO BPY4YHYHO.

Mcnonb3oBaTb 3apaHee 3afaHHble Posu. 3Ta ONuua NPUMeHAeT napaMeTpbl ponei (HasHaueHui,
NpeaMKTOPOB 1 Tak Aanee) ¢ Bocxoadallero yana Tun (Mnu Bknaaxku Tunbl BOCXOOALWENO y3/1a UCTOUHUKA).

Ucnonb3oBaTb NOJIb30BaTeNIbCKME Ha3HAYEHUS noJsiei. BoibepuTe 3Ty onumio Npu xXenaHun 3agaThb
HazHauYeHus, NPeaMKTOPbI U Apyrue ponu BpyYHyto Ha 3TOM aKpaHe.

Mons. V|CI'IOJ'Ib3VVIT€‘ KHOMKW CO CTpesiKaMh ond HasHa4eHUd BPYy4YHYH 3J1IEMEHTOB U3 3TOI0 CNCKa nonam
Pa3INYHbIX pOJ'IGVI CnpaBa Ha 3KpaHe. 3Hauku obosHavatoT 0onyctnMble YPOBHU N3MepeHNAa Oond
KaXao0ro nonaga posn.

HaxxmuTte kHonky Bce, uTobbl BbIGpaTh BCe NOJIA B CNUCKE, UM HAXKMUTE KHOMKY OTAE/IbHOTO YPOBHS
n3MepeHuit, uTobbl BbIGpaTb BCE NOJIA C 3TUM YPOBHEM.

ID 3anucu. Mone, koTopoe ByneT UCNONb30BaTbCA KaK YHUKabHbIV UOEHTU(MUKATOP 3anmncu.

MpeackaszaHua (BxogHblie). Bbibepnte 0QHO UNM HECKObKO NoJel Kak BXOAHble Nonga ang
npeackasaHus.

Onuuu noctpoeHus PCA IBM Data WH

Ha Bknagke MapaMeTpbl KOHCTPYKLWM 3a0at0TCA BCE ONuMK 419 NOCTPOeHUsa Moaenn. MOXHO, KOHEYHO,
NPOCTO HaXXaTb KHOMKY BbINOJIHUTD, yTObbI NOCTPOUTb MOAeEeNb CO BCEMU onuMnaMmM no ymonvaHuto, HO
CKOpee BCero Bbl 3aX0TUTE HACTPOUTb KOHCTPYKLU WK o4 CBOUX COBCTBEHHbIX Lenen.
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LLeHTpupoBaTb paHHble nepepn BbluncneHnem PCA. Ecniv gaHHbIV nepektoyaTenb BKIoYeH (no
YMOJIYaHWI0), 3Ta ONuUMs Nepen aHaIM30M BbINOJIHAET LLEHTPUPOBaHNE AaHHbIX (Ha3biBaEMOE TaKXe
"wsBneuveHue cpegHero"). LleHTpupoBaHme aaHHbIX Heobxoamnmo ana obecneveHms Toro, YTobbl FaBHbIN
KOMMOHEHT OMNM1CbIBa Hanpas/ieHMe MaKCMMabHOrO U3MEHEHNS, B MPOTUBHOM CllyYae KOMMOHEHT
MOXeT 60/bliie COOTBETCTBOBATb CpeAHEeMYy 3Ha4YeHM o AaHHbIX. OBbIYHO 3TOT NepektoyaTenb
BbIK/1HOYAETCS TOJIbKO A1 NOBbILIEHMA MPOU3BOAUTENBHOCTU, KOFAA AaHHbIE Y3Ke NOArOTOBEHbl 3TUM
cnocobom.

BbinosIHUTb MacwTabupoBaHue paHHbIX nepep, BbluucneHueM PCA. 3Ta onums BbINoSHAET
MacliTabupoBaHue JaHHbIX Nepen aHaIM30M. ITO AenaeT aHanns MeHee NpPou3BOoJibHbIM, Korga
pasfinyHble NepeMeHHble N3MePSItTCA pasHbIMU eaMHULAMU. B cBoen npocTelien hiopme
MacliTabupoBaHMe JaHHbIX 4OCTUraeTCs AeNeHNeM Kaxkaol NnepeMeHHoN Ha ee cpefHeKBaapaTuyHoe
OTKJIOHEHMe.

Ucnonb3oBaTb MeHee TOUHbIi, HO 6bICTpbIit MeTop, BbluucneHus PCA. MNpu BbiGope 3Tol onummn
afirOpPUTM UCMONb3YET MEHEE TOUHbIN, HO BbICTPbIN CNOCOO HAXOKAEHWS FaBHbIX KOMMOHEHTOB
(forceEigensolve).

YnpasneHue mogenamu IBM Data WH u Netezza

Mopenu IBM Netezza Analytics n IBM Data Warehouse gobasnstoTcs Ha XONCT U NanuTpy Mogenen Takmm
e obpasom, Kak ocTanbHble Mogenn IBM SPSS Modeler, 1 nx MOXXHO MCNOIb30BaTb TaKUM e obpasom.
OpOHaKo ecTb HECKOJIbKO BaXKHbIX 0C0beHHOCTeN, Nockonbky Bce mogenu IBM Data Warehouse nnn IBM
Netezza Analytics, cospaHHble B IBM SPSS Modeler, thakTuueckm ccbinatoTcs Ha Moaenu, XpaHswmecs Ha
cepBepe 6asbl gaHHbIX. TakMM 06pa3oM, Ana npaBubHOM paboTbl NoTOKa TpebyeTcs coegnHeHme ¢
6a30i1 gaHHbIX, B KOTOpOM Moaenb bbina co3gaHa, 1 uTobbl Tabnnua Mogenm He M3MeHSNacb BHELWWHUM
NpOLLECCOM.

CkopuHr mogeneit IBM Data Warehouse u IBM Netezza Analytics

Mopenu npeacTaBfeHbl Ha X0JICTe 30/10TbIM 3HAYKOM cnenka mogenu. OCHoBHag Lenb cnenka -
OLUEeHMBaHMe AaHHbIX ANA NPOrHO3UPOBAHUA U AanbHENL NI aHanm3 cBoMCTB Moaenu. OLgHKM
no6aBnaoTCA B BUAE 0OHOMO UMW HECKObKUX OOMONHUTENbHbIX NOJSIei AaHHbIX, KOTOpPble MOXHO Aenatb
BUONMbIMU, MPUCOEONHAA K CNENKY y3en Tabnuubl U BbINONHAA BETBb NOTOKA, KaK ONMUCAHO HUKE B 3TOM
pasgene. HekoTopble AnanoroBble OKHa CNenka, Takue Kak [lepeso pelleHunin u [lepeso perpeccun,
coaepKaTt OoNONHUTENbHY0 BKNaAKy Mofenb, Ha KOTOPOW BbIBOAUTCA HarnaaHoe npeacraBieHme
mMopenu.

LononHuTenbHble NONS OTINYAKOTCA I'Ipe(pl/IKCOM $<id>- nepen nMeHeM nond HasHavyeHwud, roe <id>
3aBUCUT OT MOLEeNN 1 NokasbiBaeT TUN gobasnsemon I/IHd)OpMaLI,I/Il/I. PasnuyHble I/I):I,eHTl/ICbVIKaTODbI
ONnncCbIBakOTCA B pa3aesiax, MoOCBALWEHHbIX CNTENKY TOW UM MHOW MOoOEenu.

YT06bl NOCMOTPETH OLLEHKM, BbINOJIHWUTE Criedytolne 0encTBus:
1. MpucoeamHuTe K CNenKy Moaenu ysen tabnuubl.
2. OTkponTe y3en Tabnuupl.

3. HaxxmuTe KHoNKy BbINOSHUTD.

4. TIpoKpPYyTUTE OKHO TabNMUHOro BbiBOAA 40 MPaBOro Kpas, YtTobbl yBUAETb AOMNONHUTENbHbIE MONA U UX
OLLeHKM.

Cnenok mopgenu IBM Data WH u Netezza - Bknapka Cepeep

Ha Bknagke CepBep MOXHO 334aTb NapamMeTpbl cepBepa A5t CKOpMHra Mogenun. MoxHO no-npexHemy
MCMOJSIb30BaTb COEANHEHNE C CEPBEPOM, 334aHHOE Bbille, a MOXHO NepeMecTUTb AaHHble B Opyryto 6a3y
[aHHbIX, YyKa3aB ee 3[ecCb.

CeepeHus o cepBepe IBM Data Warehouse. 3pecb 3apgatotcs nogpobHocTu o coeanHeHmnn ans 6asol
OaHHbIX, KOTOPYO XOTUTE MCNOMb30BaTh A1 MO4ENN.
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» Ucnonb3oBaTtb Bocxogsuiee coeguHeHue. (Mo ymonyaHuto) MicnonbsyeT nogpobHOCTM 0 coeanHeHnn,
3aJaHHble Ha BOCXOASLLEM Yy3/ie, HanpuMep, y3e UCTOUHMKa 6asbl AaHHbIX. 3Ta onuusa paboTaeT,
TOJIbKO €C/T BCE BOCXOAALLME Y3/1bl MOMYT UCMOMb30BaTh 06paTHbIi nepeHoc SQL (SQL pushback). B
3TOM CJlyyae nepeHoc faHHbIX M3 6asbl AaHHbIX He HYXKeH, MOCKobKy SQL NonHOCTbIO peannsyeT Bce
BOCXOZALLME Y3IIbl.

 MepemecTuTb AaHHbIE HA coeguHeHue. [lepeHOoCHT AaHHble B yKasaHHYy 3aeck 6asy faHHbIX. 3TO
OeVcTBMe NO3BONSET MOAEeNMpoBaHMto paboTaTb, eCcnv faHHble HaxoaaTcs B Apyron 6a3e aaHHbIx IBM
Data Warehouse, B 6ase faHHbIX OT Apyroro nocTaBLiMKa UK faxke B NIOCKOM haine. Kpome Toro,
[aHHble nepeHocATcs 06paTHO B yKasaHHY0 34ecb 6a3y faHHbIX, €CNN OHW BbiNM N3BNEYEHbl N3-3a
TOro, YTO y3e/ He BbiNosHWA 06paTHbIn nepeHoc SQL. HaxxmuTe kHonky MpaBka, utobbl HANTN K
BblIbpaTb coegMHeHNe.

A OCTOPOXXHO: IBM Netezza Analytics n IBM Data Warehouse 06bI14HO MCNONb3YOTCA C OYEHD
6onbwnmn Habopamm paHHbIx. Mepepaya bonblumx 06beMoB AaHHbIX Mexay 6asaMu AaHHbIX
nnu n3 6asbl AaHHbIX 1 06pPaTHO MOXET 3aHMMaTb OUEHb MHOIO BPEMEHMU, 1 MO BO3MOXHOCTH
ero cnegyert nsberatb.

Uma mopenu. ima mogenu. 3To UMSA BbIBOOUTCS TOSIbKO AN MHPOPMALMN, NU3MEHUTb ero 30eCb Hesb34.

Cnenku mopeneu pepesbeB peweHun IBM Data WH

Cnenok mogenu nepesa peLIJeHVIIZ NOKa3blBaeT BbIXOAHbIE OaHHbIE onepaunn MmooennpoBaHNAa n
No3BONAET 3a4aTb HEKOTOPbIe onunn ona CKOpUHra moaenu.

Mpu 3anycke NoToKa, COAEPIKALLEro Clenok Moaenu Aepesa peLieHmnin, Ha 3TOT y3es No YMOoYaHuo
nobaBnaeTcs 0gHO HOBOE Mosie, MM KOTOPOro MoJsy4aeTcs U3 UMEHU HazHaYeHus.

Tabnuya 12. Mone ckopuHra Mmodenu 0415 depeBad peuweHul

Nma po6aBneHHoro nons 3HaueHue

$I-uma_HaszHavyeHus MpeLckasaHHOe 3HaYeHne 4ns TeKyLen 3anucu.

Ecnu BbI Bb|6|/|paeTe onuuto Beluncnutb BEPOATHOCTU HAa3HAYEHHDbIX KJ1aCCOB And 3anucem CKOPUHra
Ha y3ne MoaennpoBaHna Unn B Crienke Mmoaesn U 3anyckaeTe NnoTok, nobaBnsetcs cnepgywlulee none.

Tabnuua 13. lMone ckopuHra modesnu 015 depeBa peweHull - 00N0HUTE/IbHO

Nma pobaBneHHoro nonsa 3HaueHue
$IP-ums_HasHayeHus 3HaueHue poctoBepHocTh (0T 0,1 o 1,0) ana
npegcKkasaHus.

Cnenok pepesa peweHuit IBM Data WH - Bknagka Mogenb

Ha Bknagke Mopgenb BbIBOOUTCA BaXKHOCTb NMpeanKTOopa AN8 MoLenu Aepesa pelleHnii B rpaddnieckom
thopmare. [IMHa NoNOChl OTpaXkaeT BaXKHOCTb NpeanKTopa.

Mpum.: Korga Bbl pabotaeTe ¢ IBM Netezza Analytics Bepcum 2.x unu bonee paHHUX BEpCuUin,
copepKMMoe Mofenu oepesa peLleHnin BbIBOAUTCS TOMIbKO B TEKCTOBOM (hopmarTe.

[na aTnx Bepcuin BbIBOAUTCA credytolias nHdopmMaumua:

« Kaxpasa cTpoka TeKCTa COOTBETCTBYET y3/1y UM KOHEYHOMY Y311y.
« OTCTyn oTpakaeT ypOBEHb AepeBa.

« [1nqa y3na BbIBOAMTCA YC/IOBME pacLiensieHns.

« [1n9 KOHEYHOro y3/51a BbIBOAMTCA MeTKa HasHa4YeHHOoro Knacca.

Cnenok pgepesBa peweHuit IBM Data WH - Bknagka NapameTtpbl

Ha Bknapgke lMapaMeTpbl MOXXHO 3aaTb HECKOJIbKO onuun ans CKOpWHIra Mmopgenwn.
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BKNoUUTb BXOAHDbIE Nons. 3Ta ONuus, ec/iv oHa BbibpaHa, nepefaeT BeCb UCXOAHbIN HUCXOAALLMIA
MOTOK BXOAHbIX NoJfiei, 006aBNAsA K KaX 0N CTPOKe AaHHbIX OONOAHUTENbHbIE NONA MOAENMPOBaHUS.
Ecnu BbIKMIOUNTb 3TOT NepeknovaTenb, byayT nepegaBaTbcs TONbKO nose ID 3anucy 1 4oNoNHUTENbHblE
nonsa MoAenMpoBaHus, U3-3a Yero NoTok byaeT obpabaTbiBaTbca ObiCTpee.

BblUMCAUTb BEPOATHOCTU Ha3HAUEHHbIX KJ1accoB Ans 3anuceit ckopuHra. (Tonbko anga Oepesa
pelweHnin u HaneHoro kputepus baleca) 3ta onumsa, ecnm oHa BbibpaHa, 03HaYaeT, YTo AONONHUTESbHbIE
nons MoJenvMpoBaHus byayT cooep:kaTb Nosie 4OCTOBEPHOCTU (TO eCTb, NoMe BEPOATHOCTEN) TaKKe, Kak
1 none npenckasaHuin. ECnu BbIKNIOYNUTb 3TOT NepeknoyvaTesb, byaeT reHepnpoBaTbCs TOMbKO rose
npenckasaHum.

Ucnonb3oBatb AeTepMUHUPOBaHHbIE BXOAHbIe AaHHble. Ecnuv aTa onuusa Bbl6paHa, OHa YKa3blBaeT,
yTO Ntobon anroputm Netezza, BbIMOJIHAIOLLNIA HECKObKO npoxoaoB B OOHOM npencrtaB/iEHNN, 6y,L'l,6T
MCMNO/b30BaTb Ha KaXXAoM npoxoge oaunH U TOoT Xe Ha6op OaHHbIX. Ecnv Bbl BbIKIHOUMTE 3TOT
nepeksyaTtesib, yKasbliBad, 4TO 6y,L'J,YT MCNOoJIb30BaTbCA HEOQETEPMUNHNPOBAHHbIE OAHHbIE, CO30A€ETCA
BpeMeHHad Tabnuua, coaepxKauad BbiIXogHble AaHHbIE ONA O6pa6OTKl/I, TakKune KaK noJjiydeHHble Ha y3ie
paspgeneHunsa; ata Tabnuua yaandaeTcd nocrne co3gaHna mogenun.

Cnenok pepesa peweHuit IBM Data WH - Bknagka MpocmoTtp

Ha Bknagke MpocMoTp nokasaHo nNpeacTaBneHne gepesa ois Moaenn gepesa B TOM e BUIe, KaK 3To
SPSS Modeler genaet ons Mogenun oepesa peLleHni.

MpumMm.: Ecnu mopenb nocTpoeHa npu nomolum IBM Netezza Analytics Bepcum 2.x unm bonee paHHen,
Bknaaka MpocmoTp nycTa.

Cnenok mopenu k-cpegHux IBM Data WH

Cnenku Moaenei K-cpefHUX cogepaT BCo MH(opMaL Mo, 3aXBaUeHHYI0 MOJeNbio Knactepusaunu, a
TakxXe MHdopMaLuio 06 0byyaoLMX AaHHbIX U MPOLECCE OLEHKMU.

MNpw 3anycke NoToKa, cogepxallero cnenok Mmogenun K-cpegHux, aToT y3en nobaBnseT ABa HOBbIX MO,
cofepxalmx MHHoPMaLMIO O NPUHAONENHOCTN K KNacTepy U PacCTOSHUM OT HA3HAYEHHOr O LLeHTpa
KnacTepa ong gaHHol 3anucu. Hosoe none c uMeHeM $KM-K-Means npegHasHavyeHo Ang
NPVHALANEXHOCTH K KnacTepy, a HoBoe noJsie ¢ uMeHeM $KMD-K-Means - /19 paccTosiHUS OT LeHTpa
Knacrepa.

Cnenok K-cpepHux IBM Data WH - Bknagka Mopgenb

Bknagka Mopenb COLepXnUT pasinyHbie I'pa(pl/l‘-leCKVIe npencrtaBsieHnda, Ha KOTOPbIX NpUBOONTCA
CBOOHaA CTaTUCTUKA U pacrnpeneneHna gongd nonen B KnacTtepax. MOXHO 3KCNOpPTMPOBaTb AaHHble N3
mMoaenn nnn xe aKCnopTnpoBaTb NpeacTtaB/ieEHNE KakK M306pa>K6HVIe.

Korga Bbl paboTaete ¢ IBM Netezza Analytics Bepcum 2.x unm bonee paHHUX BEPCUIA, UMW KOTAa Bbl
cTpouTe MoAesb ¢ Mepolt MaxanaHobuca B KadyecTBe Mepbl PACCTOSIHMSA, COOePKMMoe Moaenen K-
CpenHUX BbIBOOMTCS TONIbKO B TEKCTOBOM (hopmarTe.

[ns sTux Bepcuin BbIBOAUTCA criedytolilas MHhopMaumus:

« CBOAHbIE CTAaTUCTUKMU. [119 CaMOro MasieHbKOro 1 camoro 6onbLoro Knactepa cBoAHblE CTAaTUCTUKN
NMoKasbIBaKT YNC/O 3anncei. B cBOOHbIX CTAaTUCTMKAX BbIBOAUTCS TaKXke NPOLUEHT Ha6opa OaHHbIX,
3aHMMaeMbIN 3TUMMU Knactepamu. ITOT CNMCOK NOKa3bIBAET TaKXe OTHOLWEHME pasmepoB caMOro
60nbLIOro M CaMoro MasieHbKoro KnacTtepos.

- CBopgKa Knacrepusauuu. B cBogke knactepmsaunm NnepeyvmncnaoTca Knactepbl, Co3gaHHble
anropuMTMoM. [1nsa Kaxaoro knactepa B Tabnunue nokasaHo KONMYECTBO 3annCen B 3TOM KflacTepe
BMeCTe CO CPeAHMM PacCTOSAHNEM OT LEeHTpa KracTepa 40 3TMX 3anucen.

Cnenok K-cpepHux IBM Data WH - Bknagka NapameTpbl

Ha Bknapke MapamMeTpbl MOXHO 3a4aTb HECKOMbKO ONUMIA A1 CKOPUHIa MOgenu.
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BKNoUUTb BXOAHDbIE Nons. 3Ta ONuus, ec/iv oHa BbibpaHa, nepefaeT BeCb UCXOAHbIN HUCXOAALLMIA
MOTOK BXOAHbIX NoJfiei, 006aBNAsA K KaX 0N CTPOKe AaHHbIX OONOAHUTENbHbIE NONA MOAENMPOBaHUS.
Ecnu BbIKMIOUNTb 3TOT NepeknovaTenb, byayT nepegaBaTbcs TONbKO nose ID 3anucy 1 4oNoNHUTENbHblE
nonsa MoAenMpoBaHus, U3-3a Yero NoTok byaeT obpabaTbiBaTbca ObiCTpee.

Mepa paccroaHua. MeTtop, VICI'IO}'Ib3yeMbIl7l Ona n3aMepeHna pacCtoaHna Mexxay To4KaMn OaHHbIX; YHEM
bonble paccTtodaHuda, TeM bonblue pasnnyuna. Oonuwnu:

« EBKAMAO0BO. (N0 yMo4YaHMo) PaccTosaHWe Mexay ABYMS TOUKAMU BbIUMCISETCS MYyTEM UX COEAUHEHUS
no NpsiMon.

 MaHxeTTeHcKas. PaccTtoaHune Mexnay AByMa TOYKaMy BbliUCNAETCA KakK CyMMa abCoNOTHbIX
pasHoCTeln Mexay ux KoopamHaTamu.

« KaHb6eppa. AHanornyHa MaHXeTTEHCKOW Mepe paccTosaHus, Ho bonee YyBCTBUTENbHA K TOUKaM
JaHHbIX, HAX0OALWMMCSH BAVKE K UCTOUHUKY.

« MakcuMyM. PaccTosiHne Mexay ABYMS TOUKaMM BblUMCNSETCA Kak Hanbornbluee U3 pasnuyuni no
ntobon 13 nx KoopamHar.

Cnenku mopeneu 6avecosckou cetu Netezza

Cnenok Mogenu 6aiecoBCKOI CeTU NpefocTaBnaeT BO3MOXHOCTb 3a4aHusA ONLUNM ANA CKOpUHTa
mMopenu.

Mpwv 3anycke NOTOKa, CoOAepXKaLLero Cienok Mogenm 6anecoBCKOW CeTH, Ha y3en nobaBnseTca ogHO
HOBOE€ none, NMa KOToporo nosiyd4aeTcd n3 MMeHM Ha3Ha4vyeHu4d.

Tabnuya 14. MNMone ckopuHra modenu 0515 baliecosckol ceTu

Mma po6aBneHHoro nons 3HaueHue

$BN-UMH_HG3HQ‘~I€HUFI I'Ipe,U,CKaaaHHoe 3Ha4yeHune gn4d TeKyLLI,eVI 3arnncu.

Bbl MOXeTe NpocMOTpeTb LONOJHUTENbHOE NoJie, MPUCOeOMHMB K CNenky Mogenu ysen Tabnuua n
3anycTtumB ero.

Cnenok 6anecoBcKoi ceTu - BKNnapka MapameTpbl
Ha BKNagkKe I'IapaMeprl MOXHO 3a4aTb onunn gna CKOpuHra Mmogenu.

Llenb. ECnuv Bbl XOTUTE NPOBECTU CKOPUHT 414 MOAA HA3HAYEHUS, OT/IMYAIOLLErOCSA OT TEKYLLEero
Ha3Ha4veHund, Bbl6epVITe 3TO NnoJjie Ha3HavyeHna 30ecChb.

ID 3anucu. Ecnn none ID 3anucu He 3agaHo, BbibepuTe 34ech 3TO Nnosie Aas UCNofb30BaHUS.
Tun nporHosa. BapuaHT anropmMtma npeackasaHns, KOTopbl Bbl XOTUTE UCMNOJIb30BaThb:

« Haunyuwuii (camblit KoppenupoBaHHbI cocepHuit). (No ymonuaHuio) McnonbsyeTt Hanbonee
KOpPPEenMpoBaHHbIN coceaHuin y3en.

« CocepHwuii (B3BeLEHHbI1 NPOrHo3 cocepHuXx). VcnonbayeT B3BELLIEHHbI NMPOrHO3 0T BCEX COCEAHMX
y3/10B.

- Henyctble cocegHue. To e, 4TO 1 B NpeablayLLel Onumm, HO UTHOPUPYIOTCS Y3J1bl C MYCTbIMU
3HayYeHMsIMM (TO eCTb Y3/bl, COOTBETCTBYIOLWME aTPUBYTaM C NPONyLEHHbIMY 3HAYEHUAMU NS
3K3eMnsapa, NPOrHo3 s KOTOPOro BbIUMCIAETCS).

BKAouUTb BXOAHbIE Nong. 3Ta onuus, ecyiv oHa BbibpaHa, nepefaeT BeCb UCXOAHbIA HUCXOAALLMIA
NMOTOK BXOAHbIX Nnosien, obaBnsaa K Kaxaon CTPOKe AaHHbIX SOMNONHUTENbHbIE NONS MOLENMPOBAHNS.
Ecnuv BbIKNOYUTb 3TOT nepeknkKyartesnb, 6y,EI,YT nepenaBaTbCA TONbKO nose ID 3anucu n AONONHUTEeNbHbIE
nosis MoaennpoBaHus, 13-3a vyero NoTok byaet obpabaTbiBaThCcs bbICTpEE.

Cnenku HauBHbIX moaeneu baneca IBM Data WH

Cnenok HanmBHOM Mogenu baleca npefocTaBnseT BO3MOXHOCTb 3a4aHMS ONLMUA ONS CKOPUHIa MOAEenu.

84 IBM SPSS Modeler 18.3: PykoBoACcTBO NO UCCEA0BaHMIO AaHHbIX B 6a3e AaHHbIX



Mpw 3anycke NOTOKa, CoAepXKaLLero crienok HauBHOM Moaenu baneca, Ha 3ToT y3€en no ymMmoa4aHuto
,EI,O6aB}'IF|eTCﬂ OOHO HOBOE noJse, MA KOTOPOro nosiydaetcda N3 MMeHM Ha3Ha4YeHn4.

Tabnuuya 15. MNMone ckopuHra HausHoU modenu bateca - 3Ha4YeHue No YMOAYAHUIO

Mma po6aBneHHoro nons 3HaueHue

$I-UMH_HCI3HQ‘-I€HUFI rlpe,D,CKa3aHHOG 3Ha4yeHune gn4d TeKyLLI,eVI 3arnncu.

Ecnu BbI Bbl6l/lpa6Te onuuio BeluncnTb BepOATHOCTU Ha3HAUYEHHbIX KJ1AaCCOB ANA 3anucei CKOpPUHra
Ha y3ne MmoaenmpoBaHna Uin B cnenke Mogenn n 3anycKkaete noTok, nobaensatoTcs cnegywwme oea
nongd.

Tabnuya 16. Mons ckopuHra HausHol modesnu balieca - 0onoAHUTEIbHO

Uma pobaBneHHoro nonsa 3HaueHue

$IP-umsa_HasHayeHus BaliecoBcKuil UMcnUTeNb Knacca oj1a aksemnasapa
(To ecTb NponsBeaeHne anpropHOl BEPOSTHOCTH
Kflacca 1 YCNOBHbIX BEPOSITHOCTEW 3HAUYEHN A
aTpubyToB aK3eMnnsapa).

$ILP-umsa_HasHayeHus HaTypanbHbl norapugm nocnegHero.

[ ononHuTenbHbIE NOMS MOXHO NPOCMOTPETb, NPUCOEAMHUB K CNenky Mogenu ysen Tabnvua v 3anyctus
ero.

Cnenok HauBHoro baiteca IBM Data WH - Bknagka MapameTtpbli
Ha Bknagke MNapaMeTpbl MOXXHO 3a0aTb ONUMKU S8 CKOPUHIa MOLENH.

BKAouUTb BXOAHbIE Nong. 3Ta onuus, ecyiv oHa BbibpaHa, nepegaeT BeCb UCXOAHbIA HUCXOAALLMIA
NMOTOK BXOAHbIX Nnosien, obaBnsaa K Kaxaon CTPOKe AaHHbIX JONONHUTENbHbIE NONS MOLENMPOBAHNS.
Ecnuv BbIKNOYUTL 3TOT nepeknkKyartesb, 6y,EI,YT nepenaBaTbCA TONbKO nose ID 3anucu n AONONHUTEeNbHbIE
nosis MoaennpoBaHus, 13-3a vero NoTok byaet obpabatbiBaThcs bbICTpEE.

BbluMCANTb BEPOATHOCTU Ha3HAUEHHbIX K/1acCcoB Ans 3anucei ckopuHra. (Tonbko ans Oepesa
pelweHuit n HanBHoro kpuTepusa balieca) 3Ta onuus, ecnun oHa BbibpaHa, 03HavaeT, YTo AOMNONHUTEbHbIE
nons MogenMpoBaHusa byayT cogepkaTb nose OCTOBEPHOCTU (TO eCTb, None BEPOATHOCTEN) TaKKe, Kak
munone npe,u,cxa3aHvu7|. Ecnn BbIKNOUMTb 3TOT nepeknyartenb, 6y,u,eT reHepnpoBaTbCAa TOJIbKO none
npeacKasaHuim.

YAyuywmnTb TOUHOCTb BePOATHOCTE! Al He6ONbLIMX UK CUNbHO HecbanaHcMpoBaHHbIX HA6opoB
BaHHbIX. [1py BblUMCEHNM BEPOATHOCTEN 3Ta (PYHKLMS BbI3bIBAET CNOCO6 M-0OLEHKMW A1 UCKIOYEHUS
HYNEeBbIX BEPOATHOCTEN NPU BbIUNMCNEHUN. ITOT TUM BbIYUCIIEHNS BEPOSTHOCTEN MOXET BbIMOMHATHCS
Me[JIeHHEN, HO OH JaeT Nyylne pesynbTaTbl oS HebonbLWMX U cCuNbHO HecbanaHcMpoBaHHbIX HABopoB
JaHHbIX.

Cnenku mogenein KNN IBM Data WH

Cnenok mogenu KNN npepoctaBnseT BO3MOXHOCTb 3aaHNs OMNUMIA O CKOPUHTA MOLENN.

Mpw 3anycke NoToka, cogepxallero cnenok mogenn KNN, Ha ysen nobaBnseTca ogHO HOBOe none, MMs
KOTOpPOro nosay4vyaetca N3 UMeHN Ha3HavyeHnd.

Tabnuya 17. Mone ckopuHra modenu 015 KNN

Nmsa po6asneHHoOro nons 3HaueHue

$KNN-umsa_HaszHaueHus MpenckasaHHOe 3HaYeHne O TeKyLen sanuncu.

Bbl MOXeTe NPOCMOTPETb AOMOMHUTENBHOE MOosie, NPUCOEANHUB K CNenKy moaenv ysen Tabnuua v
3anycTvB ero.
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Cnenok KNN IBM Data WH - Bknapgka NapameTtpbl
Ha Bknagke I'IapaMepr| MOXHO 3a4aTb onunn ona CKOpuHra Mmogenu.

Mepa paccroaHua. MeTtop, VICI'IO}'Ib3yeMbIl7l Ona n3aMepeHna pacCTtoaHna Mexxay To4KaMn OaHHbIX; YHEM
bonbLe PacCcToaHund, TeEM bonblue pasnnyuna. Oonuwnu:

« EBKAMAO0BO. (N0 yMon4YaHMo) PaccTosaHUe Mexay ABYMS TOUKaMU BbIUMCISETCS MYyTEM UX COEAUHEHUS
no NpsiMon.

« MaHxeTTeHcKas. PaccTosHue mMexnay AByMa TOYKaMy BbliUCNAETCA KakK CyMMa abCoNOTHbIX
pasHoCTen Mexay ux KoopamHaTamu.

« KaHb6eppa. AHanornyHa MaHXeTTEHCKOM Mepe paccToaHua, Ho 6onee YyBCTBUTENbHA K TOUKaM
JaHHbIX, HAX0OALWMMCS BAVKE K UCTOUHUKY.

« MakcuMyM. PaccTosiHue Mexay ABYMS TOUKaMM BblUMCNAETCA Kak Hanbornbliee U3 pasnunymii no
nobon 13 nx KoopamHar.

KonuuectBo 6nuxkaiiumnx cocegei (k). Konnuectso 6nmxaniinx cocenen onsg KOHKPETHOro
HabnoaeHuns. ObpaTuTe BHMMaHME Ha To, YTO UCMNoSib3oBaHMe bonbluero Yncna coceaen Heobs3aTenbHO
npuBoAnUT K Bonee TOUHON MoOENMN.

Bbi6op k ynpaBnsieT COOTHOLWEHMEM MeXAY NpefoTBpalleHnemM nepeobyyeHms (OHO MOXKET OKa3aTbCs
BaXXHbIM 0COOEHHO 419 "3allyMeHHbIX" JaHHbIX) 1 paspeLleHns (MPUBOASLLErO K Pas/iMyHbIM
npencKasaHusaM 41 CXOXKMX 9K3eMMaspoB). OBbIYHO 3HaUYeHUe k MPUXOQUTCA HacTpamBaTb A KAXKA0ro
Habopa AaHHbIX C TUMMYHBIMWU 3HAUEHUSIMU, PAHT KOTOPbIX MeHsieTCs OT 1 4,0 HECKOMbKUX AECATKOB.

BKNoUuUTb BXOAHbIE NONs. 3Ta ONuus, ec/iv oHa BbibpaHa, NepefaeT BeCb UCXOAHbIN HUCXOAALLMIA
NOTOK BXOAHbIX Nonel, 006aBNsAsa K KaXa0M CTPOKe AaHHbIX AOMNOHUTENbHbIE NMONA MOAENTUPOBaHMA.
Ecnuv BbIKIIOUNTb 3TOT NepeknoyaTenb, byayT nepegaBaTbcs TONbKO nose ID 3anucy 1 4oNoNHUTENbHbIE
nonsa MoOenMpoBaHus, n3-3a vyero NoTok byneT obpabaTtbiBaThCca HbICTPEE.

HopmanusoBaTb M3MeHeHUs nepeg, BbIuUCTIeHUEM PACCTOSHUA. ITa ONuUMS, eCin oHa BbibpaHa,
CTAHLAPTU3UPYET U3MEPEHUS OS5 HENPEPbIBHbIX BXOOHbIX NOMEN nepes, BbIYMCIEHNEM 3HAUEHWA
paccToSAHUNA.

Ucnonb3oBaTb cTep)KHEBble HA6oPbI AJA NOBbILEHUS NPOM3BOAUTENIbHOCTU ANA 60nblunx Habopoe
BAaHHbIX. 3Ta onuus, ecnv oHa BbibpaHa, UCMosb3yeT BbIGOPKU CTEPXKHEBLIX HABOPOB AJ1s1 YCKOPEeHus
BbIYMCIIEHUS B C/lyYae y4acTus B HeM 60bIMX HAGOPOB AaHHBbIX.

Cnenku mopenei pasgenutenbHou knactepusauum Netezza

Cnenok mogenu pa3u,enMTean017| Knacrtepunsaunm npenoctaBiideT BO3SMOXHOCTb 3aaHnA onuun ons
CKOpuHra Mmogenwu.

Mpwv 3anycke NOTOKa, CoOAepXKaLLero Cienok Moaenm pa3,ﬂ,eJ'IVITeJ'IbHOVI Knacrtepusaunun, Ha 3aTOT y3en
,EI,O6aB)'IF|eTCF| ABa HOBbIX MOs4d, MMeéHa KOTOPbIX NMoJ1y4arTCA N3 UMEHN Ha3Ha4YeHu4.

Tabnuya 18. Mons ckopuHra modenu 0418 pasdenutenbHol KaacTepusayuu

Mma po6aBneHHoro nons 3HaueHue

$DC-ums_HasHayeHus NaoeHTumkaTop nogknactepa, KOTopomy
HasHayeHa TeKyLiasa 3anmchb.

$DCD-umMs_HasHa4yeHus PaccTosiHue OT ueHTpa nogknacTepa ois TeKyLen
3anucwm.

LononHuTenbHble N0 MOXXHO NMPOCMOTPETL, NPUCOEAVHUB K CENKY MOLENN y3en Tabnuua n 3anycTtmB
ero.

Cnenok pasp,enmenbl-loﬁ kKnactepusauum Netezza - sknagka NapameTtpbl

Ha Bknapgke lMapaMeTpbl MOXKHO 3a4aTb ONuUMn ON19 CKOPUHIra Mogesnu.
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BKNoUUTb BXOAHDbIE Nons. 3Ta ONuus, ec/iv oHa BbibpaHa, nepefaeT BeCb UCXOAHbIN HUCXOAALLMIA
MOTOK BXOAHbIX NoJfiei, 006aBNAsA K KaX 0N CTPOKe AaHHbIX OONOAHUTENbHbIE NONA MOAENMPOBaHUS.
Ecnu BbIKMIOUNTb 3TOT NepeknovaTenb, byayT nepegaBaTbcs TONbKO nose ID 3anucy 1 4oNoNHUTENbHblE
nonsa MoOenupoBaHus, n3-3a vero noTok byneT obpabaTtbiBaTbhCca HbICTpeE.

Mepa paccroaHua. MeTtop, VICI'IO)'Ib3y€MbIl7l Ona n3aMepeHna pacCtoaHna Mexxay To4KaMn OaHHbIX; YHEM
bonble paccToaHund, TeM bonblue pasnnyuna. Oonuwnu:

« EBKAMAO0BO. (N0 yMo4YaHMo) PaccTosaHWe Mexay ABYMS TOUKAMU BbIUMCISETCS MYyTEM UX COEAUHEHUS
no NpsiMon.

 MaHxeTTeHcKas. PaccTtoaHune Mexnay AByMa TOYKaMy BbliUCNAETCA KakK CyMMa abCoNOTHbIX
pasHoCTeln Mexay ux KoopamHaTamu.

« KaHb6eppa. AHanornyHa MaHXeTTEHCKOW Mepe paccTosaHus, Ho bonee YyBCTBUTENbHA K TOUKaM
JaHHbIX, HAX0OALWMMCSH BAVKE K UCTOUHUKY.

« MakcuMyM. PaccTosiHne Mexay ABYMS TOUKaMM BblUMCNSETCA Kak Hanbornbluee U3 pasnuyuni no
ntobon 13 nx KoopamHar.

MpyMeHeHHbI ypoBeHb Mepapxuu. YpoBeHb Nepapxmmn, KOTOPbIA HYXKHO MPUMEHUTb K OaHHbIM.

Cnenku mopenei PCA IBM Data WH

Cnenok Mmogenu PCA npenocTaBnaeT BO3MOXHOCTb 3aaHNA ONUMIA O CKOPUHIa MOLENN.

Mpwv 3anycke NOTOKa, CoOAepXKaLLero cenok Mogenm PCA, Ha aTOT y3en no ymosi4aHuo nobaenseTca
OOHO HOBOE noJse, MA KOTOPOro nosiydyaetcqa N3 MMEHMN Ha3HAYeHUA.

Tabnuya 19. Mone ckopuHra modenu 051 PCA

Mma po6aBneHHoro nons 3HaueHue

$F'UMH_HCI3HC1‘—I6HUFI rlpe,D,CKaBaHHOG 3Ha4yeHune gn4d TeKyLLI,eVI 3arnncu.

Ecnu Bbl BbiBrpaeTe 6osbliee eiMHNLbI 3HaYEHKe B Nosie YMCNo rnaBHbIX KOMMOHEHTOB ... Ha y3/1e
MOAENMPOBAaHNS UW B CNIeNKe MOLENu 1 3anyckaeTe NoToK, Ha y3ne fobasnsetca HoBoe nose Ans
KaXX[,0ro KOMMOHEHTa. B 3TOM cnyyae uMeHa nosnemn AononHaTCs cypdukcamm -n, rae n - 3To Homep
KOMMOHEHTa. Hanpumep, ecniv Mofesb HasblBaeTCs PCca 1 COAEPIKUT TPU KOMMOHEHTa, HOBble nons byayT
HasblBaTbecs $F-pca-1, $F-pca-2 n $F-pca-3.

LononHnTenbHble NOMS MOXHO NPOCMOTPETL, NPUCOEAVHUB K C/ENKy Mogenn y3en Tabnuua n 3anyctmB
ero.

MpuM.: OwmnbKa Npy CKOPUHIe MOAESIM MOXKET NPOU30MTH, ECNIN UCTIONb3YHTCA MMEHA NONEN B HAXKHEM
perucTtpe. 3To U3BeCTHbI AedekT Db2 Data Warehouse; 06xogHow nyTb - NepeBecTy nepes CKOPUHIoM
MMeHa BCex NoJsiei B BePXHUIA PermcTp.

Cnenok PCA IBM Data WH - Bknapgka NapameTpbl
Ha Bknagke I'IapaMeprl MOXHO 3a4aTb onunn gna CKOpuHra Mmogenu.

Yucno rnaBHbIX KOMMOHEHTOB, UCMOJIb3YEeMbIX B MPOeKLUUMK. KONMYecTBO rnaBHbIX KOMMOHEHTOB, A0
KOTOPbIX Bbl XOTUTE YMEHbLINTb HABOP AaHHbIX. ATO 3HAUEHME JO0MKHO HE NMPEBOCXOANTb uncna
aTpubyToB (BXOAHbIX NONen).

BKNouUTb BXOAHbIE Nons. 3Ta oNnuusa, ec/iv oHa BbibpaHa, nepefaeT BeCb UCXOAHbIN HUCXOAALLMIA
NOTOK BXOAHbIX Mofei, 006aBNAa K KaXKA0M CTPOKE AaHHbIX A0MNOHUTENbHbIE NMOA MOAENIUPOBaHMA.
Ecnuv BbIKIOUNTb 3TOT NepekntoyaTtenb, byayT nepegasaTbcs TONbKO nose ID 3anucy 1 4oNoNHUTESNbHblE
nons MoOenupoBaHusa, n3-3a vyero noTok byneT obpabaTtbiBaThCca HbiCTPeE.

Cnenku mopeneu aepesbes perpeccun Netezza

Cnenok Mogenu aepesa perpeccuu NpeaoctasnaeT BO3MOXHOCTb 3aaHNa ONLUUiA A9 CKOPUHTa
Mogenu.

naBa 5. MopgenuposaHue 6a3 gaHHbIX ¢ nomollbio IBM Data Warehouse n IBM Netezza Analytics 87



Mpw 3anycke NOTOKA, CoAepXKaLlLero C/enoK MoLenu aepesa perpeccmu, Ha aToT y3es Mo yMOJYaHUIo
,EI,O6aB}'IF|eTCﬂ OOHO HOBOE noJse, MA KOTOPOro nosiydaetcda N3 MMeHM Ha3Ha4YeHn4.

Tabnuya 20. Mone ckopuHra modenu 0518 depeBa perpeccuu

Mma po6aBneHHoro nons 3HaueHue

$I-UMH_HCI3HQ‘4€HUFI I'Ipe,D,CKa3aHHoe 3Ha4yeHune gn4d TeKyLLI,eVI 3arnncu.

Ecnu BbI BbI6VIpa6Te onuMio BeluMCIUTD OLLEHOUYHYIO AUCTIEPCUIO Ha Y3/1e MOLENMPOBAHUS WU B C/EnKe
MoLesin N 3anyCKaeTe NoToK, nobaBnseTtca cnepytoulee none.

Tabnuya 21. Mone ckopuHra modenu 015 depesa perpeccuu - 00N0JIHUTE/IbHO

Uma pobaBneHHoro nonsa 3HaueHue
$IV-umsa_HaszHayeHus OugeHeHHble gucnepcum NpeackasaHHoro
3HayeHwus.

LononHuTesnbHble N0 MOXHO NPOCMOTPETDL, NPUCOEAVHUB K CENKY MOLENN y3en Tabnuua n 3anycTtmB
ero.

Cnenok pepeBa perpeccum Netezza - Bknagka Mopgenb

Ha Bknagke Mogenb BbIBOAMUTCA BaXXHOCTb NMpeauKTopa 419 Mogenu aepesa perpeccun B rpatmyeckom
thopmaTe. [INMHa NOMNOChI OTPaXKaeT BaXHOCTb NpeauKTopa.

MpwumM.: Korpa Bbl paboTtaete ¢ IBM Netezza Analytics Bepcun 2.x nnm 6onee paHHuxX Bepcui,
COLEPXMMOE MOLENM fepeBa PeErpeccum BblIBOOMTCS TOIbKO B TEKCTOBOM hopmare.

Lna atnx BepCMVI BbIBOOWUTCA Cclieayrollada l/IHqJOpMaLI,l/IFlZ

« Kaxkpgasa CTpoka TeKCTa COOTBETCTBYET Y3/1y UM KOHEYHOMY Y311y.
« OTCTyn oTpakaeT ypOBeEHb AepeBa.

« [1nqa y3na BbIBOAMTCA YCOBME pacLiensieHns.

« [1n9 KOHEYHOro y3/1a BbIBOAMTCA MeTKa HasHa4YeHHOoro Knacca.

Cnenok pepeBa perpeccum Netezza - sknagka NMapameTtpbl
Ha BKNnagKe rlapaMeprl MOXHO 3a4aTb onunn gna CKOpuHra Mmogenu.

BKnounMTb BXOAHbIE NOJA. 3Ta OMNLMS, €C/Y OHA BbiOpaHa, NnepenaeT BECb UCXOAHbIA HUCXOAALLUA
NMOTOK BXOAHbIX Nosiel, 0o6aBNasa K Kax ol CTPoKe AaHHbIX OONOHUTE bHbIE MO MOAENMPOBAHNS.
Ecnu BbIKNOUMTbL 3TOT NepeksovaTenb, byayT nepenaBaTbcs ToNbKO nose ID 3an1cy U AoNONHUTENbHbIE
nosis Mof.enupoBaHus, 13-3a vero notTok bynet obpabaTbiBaTbCs ObICTPEE.

Paccuutatb OLeHKY Aucnepcuun. 0603HaqaeT, OOJ1IXKHbI TN ObITb BKJIHOUYEHbI B BbIXOOHbIe OaHHble
ancnepcnm HasHa4v4eHHbIX KJ1aCCOB.
Cnenok pepeBa perpeccuu Netezza - Bknagka lNpocmotp

Ha Bknagke MpocMoTp NokasaHo NpeacTaBieHne gepesa o1 Mogenn epesa B TOM Xe BUAE, KaK 3To
SPSS Modeler penaeT ona Mogenv gepesa perpeccum.

MpwumM.: Ecnu Mmogenb nocTpoeHa npu nomowm IBM Netezza Analytics Bepcun 2.x unu 6onee paHHen,
Bknaaka MpocmoTp nycTa.

Cnenku mopeneit nuHeitHou perpeccun IBM Data WH

Cnenok Moaenu nMHenHom perpeccunn npenoctaBndeT BO3SMOXHOCTb 3aaHNA onuuin gnsa CKOPUHra
Moaenn.
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Mpwv 3anycke NOTOKa, CoOAepXKaLLero Cenok Mogenm NNHEeNHoM perpeccun, Ha ysen nobaBnseTca ogHO
HOBO€ none, NMa KOToporo nosiydaeTcd n3 MMeHM Ha3Ha4vyeHu4d.

Tabnuya 22. Mone ckopuHra 015 auHelHol perpeccuu

Mma po6aBneHHoro nons 3HaueHue

$LR-UMFI_HG3HCI'-I€HUH npe,D,CKa3aHHO€ 3Ha4yeHune gn4d TeKyLLI,eVI 3arnncu.

Cnenok nuHeiHom perpeccun IBM Data WH - Bknapgka MapameTtpbl
Ha Bknagke MNapamMeTpbl MOXHO 3a4aTh ONLUM A8 CKOPUHra Moaenu.

BKAOUUTb BXOAHbIE Nons. 3Ta onuus, ecniv oHa BbibpaHa, nepegaeT BECb MCXOAHbIN HUCXOAALWMIA
NOTOK BXOAOHbIX I'IOJ'IeVI, ,EI,O68.BJ'IF|F| K Ka)K,EI,OIZ CTPOKe OaHHbIX OONONTHUTEeNIbHbIe NOoNA Mo4eNTMPOBaHUA.
Ecnuv BbIKNOYUTb 3TOT nepeknkyartesnb, 6y,EI,YT nepenaBaTbCA TONbKO nose ID 3anucu n AONONHUTEeNbHbIE
nons MoAenvMpoBaHUs, N3-3a Yero nNoTok byanet obpabaTeiBaTbes bbicTpee.

Cnenok moaenu BpeMeHHbIX pagoB Netezza

Cnenok Mofenu nNpefocTaBnseT AOCTYN K BbIXOAHbIM AaHHbIM ornepaLym MOLeNMpoBaHUa BPEMEHHOro
psaa. BoixogHble faHHble COCTOST U3 CIeAYIOWMX MONeNn.

Tabnauya 23. BbixoOHble nosisi MoOdesiu BpeMeHHbIX Psi00B

Mone OnucaHue

TSID NaoeHTudrkKaTop BPEMEHHOMO pPsaa; CoaepKnMmMoe nons, 3agaHHoro
ana ID BpeMeHHbIX paaoB Ha Bknagke Nonsa ysna MmooennpoBaHus.
LononHNTENbHYO MHDOPMaLLMIO CMOTPUTE B pasgene “Onunn
nosnen BpeMeHHbIx psgoB Netezza” Ha cTp. 75.

TIME MNepron BpeMeHn B TEKYLLEM BPEMEHHOM paay.

HISTORY 3HaYeHNs XPOHONOMMYECKUX AaHHbIX (LaHHble, MCNOSb3yeMble Ans
npenckasaHus). 3To Nosie BKOYAETCS TOMbKO B TOM Cy4Yae, ecinu
BblibpaHa onuma BKNKYNTb XPOHOJIOrMueckue 3HaueHus B
BbIXOAHbIe AaHHble Ha BK1aaKe [apameTpbl crenka Moaenu.

$TS-INTERPOLATED NHTepnonnpoBaHHble 3HaYeHU s, FAe OHW UCMOMb3YTCA. 3TO none
BKJ/IIOYAETCS TOMbKO B TOM Cyyae, ecniv BbibpaHa onums Bknountb
MHTEpPNONUPOBaHHbIE 3HAYEHUSA B BbIXOAHbIE AaHHbIE Ha
BKnagke MNapameTpbl cnenka mogenu. IHTepnonsaums - 370 ogHa u3
onumMir Ha Bknagke ONuum NOCTPOEHMS y3na MogeNnpoBaHms.

$TS-FORECAST 3HayeHus NporHosa Ang BpeMeHHOro psaga.

[na npocMoTpa BbIXOLHbIX AAHHbIX MOAENW NpucoeamHuTe y3en Tabnvua (C Bknaaku BbixoaHble AaHHble
nanuTpbl y311a) K cnenky Mmogenu u 3anyctute ysen Tabnuua.

Cnenok BpeMmeHHoro psaaa Netezza - Bknapgka NapameTpbl
Ha Bknagke I'IapaMeprl MOXXHO 3a4aTb onunm ongd HaCTpOVIKM BbIXOOHbIX OaHHbIX MOOENN.
Uma mopgenu. lma Mmogenu, Kak OHO 3a4aHO Ha BKlagke OI‘ILI,VII/I monenun ysna MmogennpoBaHud.

Lpyrve onummn coBnagaroT C ONUUAMKM Ha BKIagKe Onumnn MoaenmpoBaHna y3na MogennpoBaHua.

Cnenok o0606wWweHHON NnuHeHo Mmopenu IBM Data WH

Cnenok mogenu npenoctaBndeT OOCTYyN K BbIXOOAHbIM AaHHbIM onepaunn MmoaennpoBaHn4.
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Mpwv 3anycke NOTOKa, CoOAepXKaLLero Cenok Mogenm 0606LWEHHOIr0 IMHENHOTO mMooennpoBaHud, Ha ysen
,EI,O6aB}'IF|eTCﬂ OOHO HOBOE noJse, MA KOTOPOro nosiydaetca N3 MMeHM Ha3Ha4YeHn4.

Tabnuya 24. Mone ckopuHra 015 0606weHHoU nuHeliHol Modesnu

Umsa pobaBneHHoro nonsa

3HauveHue

$GLM-uma_HasHavyeHus

I'Ipe,D,CKa3aHHoe 3Ha4yeHune gn4d TeKyLLI,eVI 3arnncu.

Ha Bknagke Mogenb BbIBOOATCH pas/indHble CTaTUCTUYECKME AaHHble, OTHOCALWMECS K MOOENN.

BbIxogHble faHHble COCTOAT U3 CNeayoLwmx nonewn.

Tabnuya 25. BbixoOHble noag u3 obobweHHol nuHeliHol modenu

Mone BbiBOgA

OnucaHue

MapameTp MapameTpbl (TO eCTb NPEeOUKTOPHbIE NEPEMEHHbIE), UCMOMNb3yeMble MOAENbHO.
3TO YMCSIOBbIE NN HOMUHAJIbHbIE CTOBLbI, @ TaKXKe CBOBOAHbIN YneH
(NOCTOAHHBINM UNeH B MOAENM perpeccum).

bBeta KoahduumneHT Koppenauum (To ecTb NUHENHbIN KOMMOHEHT MOAenNu).

CpenHekBagpatnyHas | CpefnHekBagpaTMYHOE OTKIOHEHMe ans beTa.

owmnbka

Kputepui CTaTUCTMYECKUI KPUTEPUIA, NCMIONb3YEMbIV A5 OLLEHKN AONYCTUMOCTH
napameTpa.

p-3HauveHue BeposaTHOCTb OWMBKM B NPELNONOXKEHNM, UTO MAPaAMETP 3HAUNUMbIN.

CBopKa OCTAaTKOB

Tun ocTaTka

Twun ocTaTka npefcKkasaHus, ANa KOTOPOro nokasaHbl CBOLAHbIE 3HAYEHUS.

RSS 3HayeHue ocTaTKa.
CT.CB. Yucno cteneHen ceobobl ocTaTKa.
p-3HayeHue BepoaTHOCTb ownbKK. bonbluoe 3HauyeHe 03Ha4YaeT NIOXYH MOAFOHKY

mMopgesnin; MalleHbKOoe 3Ha4YeHMe - XOPOoLyH NoAroHKy.

Cnenok 0606wweHHOI1 nMHelHo Mmogenu IBM Data WH - Bknapgka MapameTpbl

Ha Bknapgke lMapaMeTpbl MOXXHO HAaCTPOUTb BbIXOL4HbIE AaHHble MOEesN.

370 Ta e onuus, KoTopas nokasaHa A1 OnLUnii CKOpUHra Ha y3fe moaennposaHus. JLononHUTEeNbHYO
nHdopmaunto cMoTpuTe B pasgene “Onunmn obobuieHHon nuHenHon mogenn IBM Data WH - onumm

CKOpWHra” Ha cTp. 65.

Cnenok mopgenu TwoStep IBM Data WH

Mpu 3anycke NoToka, CoaepaLliero cnenok Mmogeny TwoStep, aToT y3en fobaBnseT ABa HOBbIX Mo,
coaepxalimx nHdopMaLmio 0 MPUHAANENKHOCTM K KNlacTepy M pacCTOAHUM OT Ha3HAUYEHHOr o LieHTpa
KnacTepa o,1a gaHHon 3anucu. Hosoe none ¢ uMmeHem $TS-Twostep npegHasHaveHo ans
NPUHAANEKHOCTM K KacTepy, a HoBoe none ¢ uMeHeM $TSP-Twostep - 41 paccTosHMS OT LeHTpa

Knacrtepa.

Cnenok TwoStep IBM Data WH - Bknagka Mopgenb

Bknagka Mopenb COLepPXUT pasnyHble rpacbmqecxme npencrtaB/ieHnd, Ha KOTOPbIX NpUBOONTCA
CBOOHaa CTaTUCTUKa U pacrnpepneneHna gon4d nonen B Knactepax. MOXHO 3KCNOpPTMPOBaTb AaHHblE N3
Moaenn nnn xe aKCnopTnpoBaTb NpeacTtaB/eHNEe KakK M306pa>+<eHV|e.
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'naBa 6. MopenupoBaHue 6a3 gaHHbIX C
ucnonb3osaHuem IBM Db2 for z/0S

IBM SPSS Modeler u IBM Db2 for z/0S

SPSS Modeler nognepxuBaeT nHterpaumto Db2 for z/0S, uTo AaeT BO3MOXHOCTb 3anMycKaTb
paclumpeHHble yHKLMM aHaNnnMTUKKM Ha cepBepax Db2 for z/OS. Bbl MoxeTe 06paTnTbCs K 3TUM
BO3MOXHOCTAM Yepes rpamyecknini nonb3oBaTenbCknin nHtepdenc SPSS Modeler n opMeHTUPOBaHHYHO
Ha pabounin NoTok cpepy pa3paboTkn. Taknm 06pa3oM Bbl MOXKETE 3aMyCKaTb aifOPUTMbI UCCNEN0BAHNS
OAaHHbIX HenocpeacTBeHHo B cpene Db2 for z/OS ¢ ncnonbsoBaHmnem Bbirog, IBM Db2 Analytics
Accelerator.

SPSS Modeler nogaepxunsaeT MHTErpaLmio CO yKasdaHHbIMUK HUXe anroputmamm ns Db2 for z/OS.
» [lepeBbs peLieHni

« K-cpegHux

- HamBHas Mopenb bareca

- [lepeBo perpeccuun

TwoStep

Tpeb6oBaHusa pna unterpauum c IBM Db2 for z/0S

YT06bI BBINOMHATL MOAENVPOBaHMe B 6ase fAaHHbIX ¢ ncnonb3oBaHvem Db2 for z/OS n IBM Db2 Analytics
Accelerator for z/OS, HeobxoaMMbl NpUBeLEHHbIE HUXKE ycnoBus. YTobbl obecneunTb cobntogeHne aTmx
yCIoBUWiA, BaM, BO3MOXHO, NOTPebyeTcs NPOKOHCYIbTUPOBATLCS C agMUHUCTPATOPOM Balmx bas
OaHHbIX. NMogpobHble TpeboBaHMs, B TOM Uncie nogaepXnBaemble Bepcum, cMoTpuTe B OTHeTax 0
COBMECTMMOCTM NPOrpaMMHbIX NPOOYKTOB.

« IBM SPSS Modeler, paboTatoLinin B IOKaSIbHOM peXXnMe Unm C yCTaHOBKOM cepBepa SPSS Modeler B
Windows nnn UNIX

« Db2 for z/OS BmecTe ¢ Db2 Analytics Accelerator for z/OS
« IBM SPSS Data Access Pack

« Ha cepBepe, roe pabotaeT SPSS Modeler Server, ponxHa 6biTb yCTaHOBIEHA OfHA 13 CEAYOLMX
cucTem:

— [pareep IBM Db2 Data Server gna ODBC n CLI

— Jliobas Bepcus Db2 for Linux®, UNIX 1 Windows ¢ ncTouHMKOM gaHHbix ODBC,
CKOHUrypmposaHHbiM ans Db2 for z/OS

 JlnueHsunsa gnsa Db2 Connect for System z
« leHepupoBaHue 1 onTummaauma SQL, BkntoueHHble B SPSS Modeler

« [1ns uccnenoBaHusa aaHHbIx B 6ase gaHHbIx Db2 z/0S TpebytoTcs Tabnuubl ¢ yckopeHueM unm Tabanubl
AOT (accelerator only tables - Tabnuubl ToNbKO AN yckopuTensa) un nogaep:kka INZA. BoaMoxHOCTb
IDAA INZA 6bina BBegeHa B IDAA 5.1. 3To 03HavaeT, UTo y3/bl MCCNeaoBaHWs AaHHbIX B 6ase AaHHbIX
Db2 z/0OS He bynyT paboTtaTb ¢ npeabioywmmm Bepcusmmn IDAA.

Ecnu B cpencTBe NOCTpoeHUss Mopenen ncnonbsyetcs paspewerHHoe IDAA DSN, Tabnunuamu,
BbIBOOMMbIMM B CrMCKe Tabnuu, KOTOPbI BO3BPaLLLaeTCs y3/10M UCTOYHMKA 6asbl JaHHbIX C
ncnonb3oBaHuem atoro DSN, 6yayT Tabnuubl AOT nnu Tabnunubl C yCKOpeHMeM.


https://www.ibm.com/software/reports/compatibility/clarity-reports/report/html/softwareReqsForProduct
https://www.ibm.com/software/reports/compatibility/clarity-reports/report/html/softwareReqsForProduct

BknioueHue uHterpauum c IBM Db2 Analytics Accelerator for z/0S

BkntoueHne nHterpaumm ¢ Db2 Analytics Accelerator for z/OS cocTonT M3 cneayoWMX Waros:

» KoHturypuposarue Db2 for z/OS n Db2 Analytics Accelerator for z/OS

» Co3paHue ncrtoyHmka ODBC

« BkntoyeHune nHterpaumm IBM Db2 for z/OS B IBM SPSS Modeler

« BktoueHue reHepmupoBaHns n ontuMmsaumm SQL B SPSS Modeler

« BkntoueHune IBM SPSS Modeler Server Scoring Adapter ons Db2 for z/OS

« KoHdmrypuposaHue DSN ¢ nomouubto knneHta IBM Db2 B IBM SPSS Modeler

KoHcpurypuposaHue IBM Db2 for z/OS n IBM Analytics Accelerator for z/0S
Kak ckoHgurypmposatb Db2 for z/OS u Analytics Accelerator for z/OS, onncaHo Ha cnefyoLem canTe:
Db2 Analytics Accelerator for z/OS.

Co3paHue ncrtouHmka paHHbix ODBC gna IBM Db2 for z/OS n IBM Db2
Analytics Accelerator

NHopMaumio o ToM, Kak BKIOUNTb coeanHeHne mexay Db2 for z/OS n IBM Db2 Analytics Accelerator,
CMOTPUTE Ha CreayroLLMX canTax:

« [na Bepcumn 4: Db2 Analytics Accelerator for z/0S 4.1.0
« 1ns Bepcun 3: Db2 Analytics Accelerator for z/0S 3.1.0

» BKJIHOUEHWE YCKOPEHMS 3anpocoB nNpu ncnosb3oBaHum IBM Db2 Analytics Accelerator ong nporpamm
ODBC 1 JDBC 6e3 n3aMeHeHus 3TUX Nporpamm

« Owunbka SQL ot gpaBepa ODBC npu BbinosiHeHUK 3anpoca B Db2 Analytics Accelerator for z/OS

BknioueHue uHterpauumu IBM Db2 for z/0OS B IBM SPSS Modeler

Y706k BKNHOUNTE MHTErpaumio Db2 for z/OS B SPSS Modeler, BbinonHWTe crnepytowme oencTBuS:
1. B katanore SPSS Modeler config otkpowTte thann odbc-db2-accelerator-names.cfg.
Ecnu aToT haiin He cywiecTByeT, ero HafLo co3paTb.
2. o6aBbTe B HErO BCE UCTOUHWUKM LAHHbIX M MMeHa BCex yckoputenei. Hanpumep:

UMSA_UCTOYHMKA_AaHHbIX1, uMmsa_yckopuTtensal
UMA_MCTOYHUKA_[AHHbIX2, UMS_yCKopuTens2

3. CCSID no ymonuaHuto gns Tabnuu, AOT (accelerator only tables - Tabnuubl TONbKo AN yckoputens) -
310 Unicode; utobbl ero nepeonpenenntb, nsmeHuTe 3anncu, 4ob6aBnB B UMEHa YyCKOPUTENEN CTPOKM
KoOMpoBOK. Hanpumep:

UMSA_UCTOYHMKA_AaHHbIXx1, uma_yckoputenal, EBCDIC
dsn2, acceleratorname2, UNICODE

4., CoxpaHuTte u 3akponTe hann odbc-db2-accelerator-names.cfg, 3atem oTKpoOMTE B 3TOM Xe
kaTanore cann odbc-db2-custom-properties.cfg.

5. B SPSS Modeler pns 3apaHus pernctpos IDAA ncnonbsyet SQL. Mpu HeobxoanMocTn 3Tn 3anuncu
MOXHO nepeonpenennTs, n3MeHns SQL Ha HyXHble 3HavyeHnd. Hanpumep:

current_query_sql_acc, "SET CURRENT QUERY ACCELERATION = ELIGIBLE"
current_get_archive_acc, "SET CURRENT GET_ACCEL_ARCHIVE = NO"

6. Mo ymonuaHuto B SPSS Modeler c nomoubio SQL co3patoTcs BpeMeHHble Tabnuubl Ansa kawa 6as
OaHHbIX. Mpy HeobX04MMOCTU MOXHO NEPEONpPeaennTb 3TO NyTEM ONpPene/eHNs OXMLAEMOro
nmeHn 6a3bl paHHbIX. Hanpumep:
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[0SZ]
table_create_temp_sql_acc, 'CREATE TABLE <wums-Tabnuub> <(cTonbubi-Tabnuub)> IN DATABASE
NAME_OF _DATABASE_FOR_AOT'

7. Mo ymonuaHuto SPSS Modeler paccmaTtpuBaeT 3anmncaHHble B UcxogHoM koge ODBC 3anpocbl SQL
KaK HeBOocCnponssoanMmble, TO eCTb NP HEOQHOKPATHOM BbINOJIHEHWK 3aNpOCa BO3BpallakoTCd
pasHble pe3ysbTaTbl. O4HAKO B HEKOTOPbIX CLLEHAPUsX 3TO MOXeT nomewlatb Modeler
creHepuposatb SQL 0519 y310B B HUCXOASLWEM NOTOKeE, MOBeAeHMe N0 YMOTYaHUIO MOXHO
nepeonpenennTb, USMEHMB COOTBETCTBYOLLLEE 3HaUeHWe Ha Y. Hanpumep:

assume_custom_sql_replayable, Y
8. B rnaBHoM MeHto SPSS Modeler BoibepnTe MHCTpYyMeHTbI > Onuumu > BcnoMorartesnbHble
nporpamMmbi.
9. WenkHuTe no Bknagke IBM Db2 for z/0S.

10. BbibepnTe BknounTb MHTErpaLuio ¢ uccnegosaHneM pgaHHbix B IBM Db2 for z/0S v Haxxmute
KHonky OK.

MpumMm.: B cpenctee Modeler HEBO3MOXHO 0gHOBPEMEHHO npocMaTpuBaTb Tabnnubl IDAA 1 He-IDAA
Tabnuubl.

BKnoueHue nognep>XKu reHepupoBaHusa n ontummusauum SQL

Ecnu Bbl cobupaeTtech paboTtaTb € oveHb 6oablIMMK HabopamMu faHHbIX, M3 cOObpaXkeHnin
NPOV3BOANTENBHOCTU HAA0 Pa3peLwmnTb onuum reHepmpoBanusa SQL n ontummsaumm B IBM SPSS Modeler.

YT106bI CKOHMIYpUupoBaTb SPSS Modeler, BbiNnoNHUTE cnegyowme oencTBus:

1. 3 MeHio IBM SPSS Modeler BbibepuTte UHCTpYMeHTbI > CBoiCTBa NoToKa > Onuuun
2. Ha naHenu HaBurauum WwenkH1Te No onumm OnTuMmusauums.

3. MoaTBepanTe BKoUeHWe onummleHepupoBaTb SQL. 3ToT napameTp TpebyeTca ans paboTsl
(hYHKLUMI MoaennpoBaHna 6as OaHHbIX.

4. BbibepnTe ONTUMU3UPOBATb NOCTpoeHue SQL n ONTUMU3UpOBATb Apyroe BbiNosIHeHue (He
TpebyeTcs CTPOro, HO HACTOSATENIbHO PEKOMEHAYETCS A1 ONTUMAsIbHOM NPOV3BOLAUTENBHOCTHN).

KoHdwmrypuposaHue DSN ¢ nomouybio knueHta IBM Db2 B IBM SPSS Modeler

Ecnun TpebyeTcs ckoHUrypmpoBaTb MMSA UCTOUHKMKA AaHHbIX (data source name, DSN) ¢ nomMollbto
knneHTa Db2 ong Db2 B SPSS, BbINONHUTE Cneayowme OencTBuUs:

1. Ecnu knneHT Db2 eLle He yCTaHOBMEH, YCTAHOBUTE €ro B ONepaLMoOHHON CUCTEME, FOe YCTAHOBIEH
cepsep Modeler.

2. Ncnonbsys komanay db2 catalog, katanorusupynte 6asy gaHHbIX M L06aBbTE HOBbIN MCTOYHMK
AaHHbIX B hann db2cli.ini knunenTa Db2. MNpoBepbTe, UTO yKasaH onpeneneHHbli anmac 6asbl
OaHHbIX.

3. CKOHMrypupyinTe 4OCTYN K AaHHbIM; NoApo6Hble AeNCTBMA OOCTYNHbI B AOKYMeHTauun K Modeler.

JononHuTenbHyo MHopMaLIMIO CMOTPUTE B TeMe PeKoMeHpaLumn No apxuTeKType U annapaTtHbiM
cpepacTBaM > [locTyn K AaHHbIM B Pyk0B0ACTBE N0 AOMUHUCTPUPOBAHUI U NPOU3BOOUTEIbHOCTU
cepsepa Modeler (ModelerServerAdminPerformance.pdf).

4. CospanTe HOBbI UCTOYHMK AaHHbIXx ODBC B odbc . ini, ykasas anunac 6asbl AaHHbIX, ONpeaeseHHbIN
Ha ware 2.

5. Onga nonb3oaTenen Linux nnn UNIX:

a. YéepuTech, uto ncnonbayetca bubnmoteka gpareepos 1ibdb2o0.so (BMecTto 1ibdb2.so) nuto
[0J15 HOBOFO MCTOYHMKA fOaHHbIX 3apaHo 'DriverUnicodeType=1".

b. B yctaHoBke IBM SPSS Data Access Pack ybegutech, 4To nyTb 6Mbnnotekn knneHTta Db2
nobaeneH B odbc. sh.
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c. Ybegutech, uto cepBep Modeler ncnonbayet 6ubnmnoteky obonoukn gpansepos ODBC c
kogupoBkon UTF-16 (ee HasBaHue 'libspssodbc_datadirect_utflé.so').

6. YbenuTech, 4To y Nonb3osartens, coeguHatoLeroca ¢ Db2, ectb HeobxoaMMble NPUBUErUK Ha 3anycK
cnepytoLLero sanpoca:

SELECT ACCELERATORNAME FROM SYSACCEL.SYSACCELERATORS

MocTpoeHue mopenen c ucnonbsosaHmem IBM Db2 for z/0S

Y Kaxk[0ro 13 nogaepunsaemblix alrOPUTMOB €CTb COOTBETCTBYIOLLMIA y3en MoAeNnMpoBaHns. Y3anbl
mopenupoBaHua Db2 for z/OS pocTynHbl Ha BkNagke MoaenupoBaHue 6asbl JaHHbIX Ha NanuTpe y3nos.

JaHHble

B 3aBMCHMOCTM OT y351a2 MOAENMPOBAHNSA €CTb PAL TUMOB JaHHbIX, KOTOPbIE MOTYT COAEpPXaTbCA B NOSSAX
B MUCTOYHMKE AaHHbIX. B SPSS Modeler Tvnbl faHHbIX HasbiBaOTCS Tunamu usmepeHul. Ha Bknagke Mons
y31a MogennpoBaHunsa 4ONyCTUMbIE TUMbl U3MEPEHUI 1 BXOAHbIX MONEN U NOSIEN Ha3HAYeHUS
NnoKasblBaKOTCH 3HaUKaMM.

Mone HasHaueHuUA. [one HasHaYeHus - 3To None, 3HauYeHMe KOTOPOro Bbl MblTaeTeChb NpeackasaTb. B Tex
cnyyasx, rae MOXHO 3afaTh Nosie HadHaueHWs, B KaueCcTBe TaKoro noss MoxeT 6bITb BbIBpaHO TONbKO
OLHO U3 Mosen JaHHbIX UCTOYHMKA.

Mone ID 3anucu. 3agaeT nose, UCNob3yeMoe A8 OAHO3HAYHON NaeHTUNKaLMM KaXKaoro
HabnogeHus. Hanpumep, uM MmoxeT 6bITb none ID, Takoe kak ID nokynarens. Ecnv B AaHHbIX UCTOYHMKA
HeT nong ID, Bbl MOXeTe co34aTh TaKOe NPU MOMOLLN y3/1a BbIUNCIIEHWI, BbINOMHMUB NPUBELAEHHYIO HUXKE
nocnefoBaTesibHOCTb OENCTBUM.

. BoibepuTte y3en nctouHuka.

. Ha Bknapgke Onuuun nons Ha nanuTpe y3noB ABaXKAbl LLENKHUTE NO Y371y BbIYUCIEHNN.
. OTKpownTe y3en BbIMMCIEHWI OBONHbBIM LLETYKOM MO 3HAYKY Ha XOJICTe.

. B none Boluucnaemoe none seeaute, Hanpumep, ID.

. B none ®opmyna seegunte @QINDEX 1 HaxxmumTe kKHonky OK.

oG~ W N P

. CoegnHute y3en BbIYMCIIEHUI C OCTa/IbHbIM NMOTOKOM.

06paboTKa NyCTbIX 3HAUEHUM

Ecnv BXxofHble faHHble COAEePXaT NyCTble 3HAYEHMS, UCMOMNb30BaHMe HEKOTOPLIX y3r10B Db2 for z/0OS
MOXeT NPUBOANTL K coobLieHmam 06 owmbkax nnm AonroMy BbiNoSIHEHUIO MOTOKOB. [o3ToMy 3anucu,
copepKallme nycTble 3HaUYeHWsl, pPEKOMeHAyeTCs yaanuTb. Micnonb3yinTe cnenyrowmii MeTos,

1. NMpucoeanHUTE K Y31y UCTOUHMKA y3en Bbibopa.
2. 3apanTe ans onuun Pexxum ysna Bbibopa 3HaveHne OT6pacbiBaHue.
3. BeeguTe cnepgywouwiee B none Ycnosue:

@NULL (nosne_1) [or @NULL(nosne_2)[... or @NULL(none_N]1]1)

BkntouunTe B yCrioBMe BCe BXOOHbIE NOJS.
4. CoegnHuTe y3en Bbl60pa C OCTa/1bHbIM NMOTOKOM.

BbixogHaa nHopmauua mogenu

B03MOXHO, UTO OT 3anyckKa K 3anycKy pesysibTaTbl MOTOKA, CoAepxaLlero ysen mogenvmposaHus Db2 for
z/0S, bynyT cnerka pasnuuaTbes. [IpuymMHa B HENMOCTOSHCTBE NOPSAKA, B KOTOPOM y3en CUMTbiBaeT
[aHHble NCTOUHMKA, KOraa nepes NoCTPOeHNEM MOLENMN JaHHbIe CHMTBIBAKOTCS BO BPEMEHHble Tabnuupl.
Bnpouem, pasnuuunsg, nopoxaeHHble 3TUM 3PHeKTOM, NpeHebpexnmMo manbl.
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O6wme KOMMeEHTapum

« B SPSS Collaboration and Deployment Services HEBO3MOXHO C03AaTb KOH(UIypaLum oLeHMBaHNUS C
MCMNONb30BaHMEM NOTOKOB, COAEPXALLMUX Y3/bl MOAennpoBaHms 6asbl faHHbIx Db2 for z/0S.

« [1na Mmogenen, cosaaHHbix y3namu Db2 for z/OS, HeBo3MOXKeH aKCnopT nnmn umnopt PMML.

Mopenu IBM Db2 for z/0OS - Onuuu noneu

Ha Bknapgke Mons ykasbiBaeTcs, OyayT M UCNONb30BaThCA 3HAYEHNUS POSiel NoseN, yKe onpeneneHHble
Ha PacrosioXeHHbIX Bbllle y3/ax, Uin HazHavyeHue nonen byneTt BbIMONHEHO BPYUHY!HO.

Wcnonb3oBaTb 3apaHee 3afaHHble Posinu. 3Ta ONuus NPUMeHSET napaMeTpbl poner (HasHayYeHui,
NPeanKTOPOB M TaK Aanee) ¢ BocxogsaLero yana Tun (unu Bknagky Tunbl BOCXOASLLENO Y3/1a UCTOYHMKA).

Wcnonb3oBaTb Nosib30BaTe/IbCKME Ha3HAUYeHUs nosei. BoibeprTe 3Ty ONuMIO NPU XXenaHumn 3a8aThb
HasHauyeHus, NPeAMKTOPbI U APYrve PON BPYUYHYIO HA 9TOM 3KpaHe.

Mons. Vicnonb3ynTe KHOMKM CO CTPENKaMm 419 Ha3HAYeHMS BPYUHYO 3/1IEMEHTOB U3 3TOr0 CMMCKA NOJAM
Pa3NUYHbIX PoNiel cnpaBa Ha aKpaHe. 3HaukM 0603HaYaOT fLONYCTMMbIE YPOBHU N3MEPEHNUS AN1A
KaXK4oro nons posu.

HaxxmuTe kHonky Bee, uTob6bl BEIGpaTh BCe NONS B CNUCKE, MW HAXXMUTE KHOMKY OTAE/IbHOrO YPOBHS
n3MepeHunin, utobbl BoIbpaTh BCe NOMS C 3TUM YPOBHEM.

Lenb. BoibepuTe ogHO none B kKayecTBe HasHaYeHWs Ana npeackasaHus. Ha aToM akpaHe MOXHO TakKe
nocMoTpeTb MH(opMaL Mo 06 0606 EeHHbIX TMHENHbBIX MOLEeNsX B none YuebHuKuU.

ID 3anucwm. None, 3HaveHne B KOTOPOM ByeT NCMONb30BaTbCA KaK MAEHTU(HMNKATOP YHUKANTbHOM
3anucu.

MpepckasaHus (BxopHble). BoibeprTe 0A4HO UM HECKOMBKO MNONEN KaK BXOAHbIEe Nonsa ans
npenckasaHus.

Mopenu IBM Db2 for z/0OS - Onuuu cepBepa
Ha Bknanke Cepsep 3apaetcs cuctema Db2 for z/OS, roe 6ypnet cTpontbcst MOAeNb.

- Ucnonb3oBatb Bocxopsuiee coepguHeHue. (Mo ymonyarumio) Micnonb3yeT nogpobHOCTM O COefUMHEHNUN,
3aaHHble Ha BOCXOOSALLEM y3/e, HanpuUMep, y3ne NCTOUHMKa 6a3bl faHHbIX. [lpumMeyaHue: 3Ta onuus
paboTaeT, TONIbKO eCnun BCe BOCXOASLLME Y3/bl MOTYT MCNOSIb30BaTh 06paTHbIN NnepeHoc SQL (SQL
pushback). B atoM cnyuae nepeHoc gaaHHbIX U3 6a3bl faHHbIX He HYyXeH, MOCKOoMbKy SQL NosHOCTbIO
peannsyeT BCe BOCXOAALWME Y3/bl.

« MepemecTUTb JaHHbIe Ha coeguHeHue. [lepeHoCUT AaHHble B yKasaHHYo 30ech 6asy gaHHbIX. 3TO
JeliCTBMe No3BONgeT MoOEeNMpoBaHuMio paboTaTth, ecnv AaHHble HaxoOaTcs B Apyroi 6a3e gaHHbix IBM,
B 6a3e gaHHbIX OT APYroro NoCTaBLUMKa UK JaXKe B MNOCKOM chaine. Kpome Toro, AaHHble
nepeHocaTca o6paTHO B yKasaHHYI0 30ecb 6asy gaHHbIX, €CNu OHW Bblv U3BMIeYEeHbl U3-3a TOro, YTO
y3en He BbINonHun obpaTHblit nepeHoc SQL. HaxxmuTe kHonky MpaBka, utobbl HalTK 1 BbiIBpaTh
coefVHeHue.

MpuM.: Ima nctouHmka gaHHbix ODBC adhhekTMBHO BCTpamBaeTcs B Kax bl NoTok SPSS Modeler. Ecnu
MOTOK, CO3[aHHbIN Ha OO4HOM XOCTE, BbINOJIHAETCS Ha APYrOM XOCTe, UMSI UCTOYHMKA AaHHbIX HA 3TUX
XOCTax OOJIKHO 6bITb OQHUM 1 TeM xe. MOXHO TakxXe BblbpaTb OpYyron MCTOUHUK OaHHbIX Ha BKNaAKe
CepBep Kax[oro ysna UCTOUHUKA UMK MOLENUPOBAHUS.

Mopenu IBM Db2 for z/0S - Onuun mopenu

Ha Bknagke Onummn mogenn MOXHO Bbl6paTb, 3a4aBaTb 1M UMA onga Mogenn, nnm creHepmpoBaTtb NM4d
daBTOMaTU4YeCKWN.

Mmsa Mmopenun. MoxHoO creHepupoBaTh MM MOAE/IM aBTOMATUUYECKM HA OCHOBE NOJIA Ha3HaUYeHWs UK
nons ID (nnbo Tuna Momenu B ciyvae, eciim HUKaKoe U3 3TUX Nosei He 3a4aHo) NMbo 3a0aTb
Nnofb30BaTe/IbCKoe NMS.
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Ecnu uMa ucnonb3syeTtca, 3aMeHUTb cyLlecTByOWMe. ECnuv Bbl BKITHOUMTE 3TOT NepeksovaTens, nrobas
cywectByrolada Moaesnb C TEM XXe UMeHEM 6WJ,€T nepesanuncaHa.

Mopenu IBM Db2 for z/0S - K-cpepHue

Y3en K-cpegHue peannsyeT airopuTM k-cpefHux, NpeacTaBnaoWmMin MeTo KlacTepHOro aHanmsa. 31oT
y3€eJ1 MOXHO UCMONb30BaTb, YTOObI KlacTepn3oBaTh Habop AaHHbIX B OTOE/bHbIE FPYNMbl.

370 aJITOPUTM Knacrtepmsaunmm Ha OCHOBaHUKN paCCTOHHMVI, KOTOprIZ OCHOBbIBAETCA Ha NOKa3aTtene
paccToaHuna (quHKLI,l/IVI) 0119 N3MEPEHNA CXOACTBa MEXAY TOUKaMM AaHHbIX. TOUKM OaHHbIX HA3Ha4arTCA
6J'IVI>Kal7ILIJeMy Knactepy B COOTBETCTBUK C NCNOJIb3YyEMbIM NMOKa3aTeJZIeEM PaCCTOAHNA.

ANropuTM paboTaeT, BbIMOHAS HECKOMIbKO MTepaLmii ogHoro 6asoBoro npouecca, B KOTOPOM KaXabli
3K3eMnnsap obyyeHMs HazHavyaeTcs bmxanlemy knactepy (C yueToM 3aaHHOM YHKLUW PacCTOAHUS,
NPVYMEHAEMON K 3K3EMMNNIAPY U LeHTPY KnacTepa). 3aTeM BCe LeHTPbI K1acTepoB BbIYMCASAOTCS
NMOBTOPHO KaK CpefHue BEKTOPbI 3HAUEHWI aTpMOYTOB 3K3EMMJIAPOB, HA3HAUYEHHbIX KOHKPETHbIM
Knactepam.

Mopenu IBM Db2 for z/0S - Onuuu noneu K-cpeaHux

Ha Bknagke lMNonsa ykasbiBaeTcs, 6y,u,yT 11N NCNOJIb30BaTbCA 3HAYEHUA pOJ'IEVI nonen, YXe onpenesieHHble
Ha pacCrnonoXxXeHHbIX BblWe y31aX, WJin Ha3Ha4yeHune nonemn 6yu,eT BbIMOJIHEHO BPY4YHYHO.

Ucnonb3oBaTb 3apaHee 3afaHHble Posiu. 3Ta ONuua NpUMeHAeT napaMeTpbl ponei (HasHaueHui,
NpeauMKTOPOB 1 Tak Aanee) ¢ Bocxoadallero y3na Tun (Mnv Bknaaxku Tunbl BOCXOOALWENO y3/1a UCTOUHUKA).

Ucnonb3oBaTb NOJIb30BaTe/IbCKME Ha3HAYEeHUs nosiei. BoibepurTe 3Ty onumio Npu XXenaHumn 3agaThb
HasHauyeHus, NPeanKTOPbI U Apyrue ponu BpyYHyto Ha 3TOM aKpaHe.

Mons. V|CI'IOJ'Ib3VVIT€‘ KHOMKW CO CTpesiKaMh and Ha3sHa4eHUdA BPYy4YHYH 3J1IEMEHTOB U3 3TOI0 CNCKa nonam
Pa3INYHbIX pOJ'IGVI CnpaBa Ha 3KpaHe. 3Hauku obosHavatoT 0onyctnMble YPOBHU N3MepeHNAa Ond
KaXao0ro nonaga posn.

HaxxmuTte kHonky Bce, uTobbl BbIGpaTh BCe NOJIA B CNMUCKE, UM HAXKMUTE KHOMKY OTAE/IbHOTO YPOBHS
n3MepeHuit, uTobbl BbIGpaTb BCE NOJIA C 3TUM YPOBHEM.

ID 3anucu. Mose, 3Ha4YeHne B KOTOPOM BydeT MCNoNb30BaTbCA Kak MOEHTUHMKATOP YHUKAIbHOM
3anucum.

MpeackaszaHua (BxogHblie). Bbibepnte 0QHO UMM HECKOIbKO NoNel Kak BXoOAHble nong ang
npeackasaHus.

Mopenu IBM Db2 for z/0S - Onuun nocTpoeHus K-cpepgHux

3agaBasi onuumn NOCTPOEHUS, MOXKHO HAaCTPOUTb NOCTPOEHNE MOLENN B COOTBETCTBMM C BalIMMM
notpebHocTamu.

Ecnu Bbl XOTUTE NOCTPOUTL MOLENb C ONUUAMKU NO YMOSHYAHMIO, HAXXMUTE KHOMKY 3al1yCTVITb.

Mepa paccTossHUA. ITOT NapamMeTp onpeaenseTt cnocob n3MepeHust paccTossHMSA MeXay TouKamum
JaHHbIX. Bonbline paccTosiHMA COOTBETCTBYO HOMbLUIMM OTANYMAM. BbibGepuTe OAMH U3 NepevncneHHbIX
HUXKEe BapUaHTOB.

- EBknuposa. EBkNMgoBa Mepa paccTodaHma - aTO AJIMHA I'lpFlMOVI Mexay oByMA TOYKaMn gaHHbIX.

- HopmanusoBaHHasa eBKAMAOBa. HopManvsoBaHHas eBKINL0Ba Mepa NofobHa eBKINA0BOW, HO
HOpMasM30BaHa MNno cpegHeKBaApPaTUUHOMY OTKITIOHEHUIO. B 0T/iMuMe OT eBKIMO0BA PacCTOsHUS,
HOpPManM30BaHHOE eBK/INAO0BO PACCTOSHME HE 3aBUCUT OT eAUHNULLbI U3MEPEHUS.

Yucno knactepoB. ITOT NapamMeTp onpeaenseT KONMYecTBO K1acTepoB, KOTopble ByayT co3gaHbl.

MakcuManbHoe KONMMYecTBO UTepauuit. ANropuTM BbIMOSTHAET HECKOMbKO UTepaLuii 0gHOro npouecca.
3TOT NnapameTp onpeaenseT KOAMYeCcTBO UTepaLmii, Noce KoToporo obyyeHne Modeny npekpatiaeTcs.
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Cratuctuka. 3707 napamMmeTp onpenendeT, CKOJIbKO CTaTUCTUK 6y,D,6T BKJTOYEHO B MOAeEJib. Bbl6epVITe
OOWNH N3 NepeyvyncieHHbIX HNXXE BapMaHTOB.

« Bce. BktoyaeTcd BCA CTaTUCTMKA, CBA3aHHada Co CTOJ'I6LI,aMl/I M CO 3HAYEeHNAMN.

MpumM.: 3TOT NapameTp BK/IOYaeT cbop MaKCMManbHOro 06beMa CTaTUCTUKK, YTO MOXKET MOBNIMATbL Ha
NpPOn3BOAUTENIbHOCTb Ballei cucTeMbl. ECu Bbl He XOTUTE NPOCMaTpMBaTb MOAESb B rpadmyeckom
thopmare, 3agaiite Her.

« Cton6ubl. BknoyaeTca ctatucTmMKa no ctonbuam.
« Hert. BkntovaeTcs TONbKO CTAaTUCTUKA, TpebyeMas a1 CKOpMHra moaenu.

BocnpoussecTu pesynbTaTtbl. BKIOUMTE 3TOT NepeksovaTesb, €C/IN Bbl XOTUTE 3a4aTb HaYalbHOE
3Ha4veHne reHepartopa HCGB,D,OCﬂyHaVIHbIX yucen ona BocrnpousseneHnsa aHannsa. MoxHo 3agatb Lenoe
YNCNO NN XXe Co30aTb I'ICGB,EI,OCJ'IVH&VIHOG Lenoe 4ncno, HaXxxaB KHOMKY CreHepMPOBaTb.

Mopgenu IBM Db2 for z/0S - HauBHbiu Bauec

HaunBHbI KpuTepuii baneca - 3To 0bLLen3BeCTHbIN anropuTm ansa npobnem knaccudmkauun. Mogenbs
HasBaHa HauBHOW, MOCKOJIbKY OHa paccMaTpuBaeT BCe NpeanaraeMble NepeMeHHble NpeacKasaHuns Kak
HesaBMCUMbIe APYr OT Apyra. HauBHbIN KpuTepuit bareca - 6bICTpbIN, MacliTabupyeMmblin anropmuTMm,
BbIYMCNSAIOLLMIA YCIOBHbIE BEPOATHOCTW AN coveTaHun aTpnbyToB 1 aTpnbyTa HasHaveHus. Ha ocHoBe
obyuatowmx AaHHbIX OLEHMBAETCS HE3aBUCUMMAsa BEPOSATHOCTb. 3Ta BEPOSTHOCTb NepefaeT
npaenonofobue Kaxaoro Kiacca HasHauyeHUs C y4eTOM BXOXOEHMS KXKA0M KaTeropum sHaueHum ns
KaXk[,0M BXOLHOW NepeMeHHON.

Mopenu IBM Db2 for z/0S - JepeBbs peLueHni

[epeBo peLlleHnin - 3To nepapxmyeckas CTPYKTypa, NpeacTaBnatowan Moaenb knaccudukaumm. C
NMOMOLLbIO MOZEeNV fepeBa peLleHnin MOXHO pa3pabaTtbiBaTb CUCTEMY KNaccudmnkaumm gns
npenckasaHma n knaccudmkaumm byayuwmx HabnogeHnin Ha ocHoBe Habopa JaHHbIX 06yueHus.
Knaccudmkaumsa npuHumaeT hopMy ApeBoobpasHoi CTPYKTYpbl, B KOTOPOW BETBM NPeACcTaBAstoT coboi
TOUKM Pa3BETBNEHUS B KNaccudunkaumm. ITm pasBeTBNEHUS PEKYPCUBHO AENAT faHHble Ha Noarpynmnbl,
noka He 6ygeT 4OCTUIHYTa TOYKA OCTAHOBKMW. Y3/bl AepeBa B TOUKaX OCTAHOBKU Ha3blBAOT JIUCTbSIMU
(koHeuYHbIMM y3namm). Kaxkabi MUCT Ha3HayaeT MeTKY, Ha3blBaeMyto MeTKoU K1acca y4acTHMKAM CBOeM
noArpynmnbl, To eCcTb Knacca.

Mogaenu IBM Db2 for z/0S - Onuuu noneu aepesa pelieHnin

Ha Bknapgke Mons ykasbiBaeTcs, OyayT M UCNONb30BaTbhCA 3HAYEHNUS POSIEl NOSIEN, yKe onpeneneHHble
Ha pPacnoJsioXKeHHbIX Bblle y3nax, Wnn HazHayeHue nosen bygeT BbINOTHEHO BPYYHYIO.

Wcnonb3oBaTb 3apaHee 3afaHHble Posnu. 3Ta ONuMs NPUMeHSET NapaMeTpbl poner (HasHayYeHui,
NpPeanuKTOpPOB M Tak Aanee) C BOCXoasaLLero ysna Tun (Mnu Bknaaky Tunbl BOCXOASILLENO Y3/1a UCTOYHMKA).

Ucnonb3oBaTb Nosib30BaTe/IbCKME Ha3HAUYeHUs nosnei. BoibeprTe 3Ty ONLMIO NPU XKXenaHumn 3a8aTh
HasHa4YeHUs, MPEAMKTOPbI U Apyrre ponv BPyYHYLo Ha 3TOM aKpaHe.

Mons. Vicnonb3ynTe KHOMKM CO CTPENKaMm 419 Ha3HAYeHMS BPYUHYO 3/1IEMEHTOB U3 3TOr0 CMMCKA NOJAM
pasnMuUHbIX POe cnpaBa Ha sKpaHe. 3HauYky 0603Ha4akT AOMYCTMMbIE YPOBHU U3MEPEHUS A8
KaXk4,0ro nons ponu.

HaxxmuTe kHonky Bce, uTobbl BoIGpaTh BCe NoNa B CNMUCKE, MW HAXXMUTE KHOMKY OTAE/IbHOrO YPOBHS
n3mepeHui, 4Tobbl BbIbpaThb BCE MNOMS C 3TUM YPOBHEM.

Lenb. Boibepute ogHO none B Ka4yecTBe HasHaYeHWs 49 NpeacKasaHus.

ID 3anucwm. lNone, 3HaveHne B KOTOPOM ByeT NCNONb30BaTbCA KaK MAEHTU(HMNKATOP YHUKANTbHOM
3anucu. 3HaveHne B 3TOM MNoJsie AO0MKHO BbITb YHUKANBbHBIM A8 KaXKA0M 3anucu (Hanpumep, Homepa ID
nokynarenem).

Bec JK3eMnnaapa. 30ecb MOXHO 3a4aTb 3HaYeHMe B NnoJse, No3BoNSAOLLEE NCNONb30BaTb Beca
IK3eMnndapos (Bec Ha CTPOKY BXOOHbIX OAHHbIX) BMECTO UM B ,0MNOMIHEHME K BecaM KnaccoB (Bec Ha
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KaTeropuro B none HasHauyeHus), MCMOJ1Ib3yEMbIM MO YMOJT4aHUIO. 3agaHHoe 34ech none OOMKHO
cooepxaTtb UYMCIOBOWM BEC OJ/19 KaXKaom CTPOKW BXOOHbIX OaHHbIX.

MpeackasaHua (BxopHble). Boibepute 04HO MM HECKOIbKO BXOOHbIX NOJIEN. ITO aHANOMMUYHO 3a4aHWNI0
015 nonsa ponu BxodHoe Ha ysne Tun.

Mopenu IBM Db2 for z/0S - Onuuu nocTpoeHnsa aepeBa peLieHni

[lns nocTpoeHust AepeBa AOCTYMNHbI CleaytoLme onumm:
Mepa pocTa. 3Ta onuusa ynpaenseT cnocoboM MsMepeHust pocTa AepeBbes.

« Mepa HeOQHOPOAHOCTU. ITa Mepa CNYKUT 4SS OLLEHKM Jydllero MecTa pacuiensieHns ngepesa. OHa
n3MepsieT Heo4HOPOAHOCTb B MOArPYNNe Uin B CerMeHTe AaHHbIX. HM3Kas Mepa HeO4HOPOAHOCTY
yKasblBaeT Ha To, YTO bl Fpynne y 60blUMHCTBA 3/1IEMEHTOB CXOAHbIE 3HAYEHUSI KpUTepus 1iam nons
HazHaueHus.

MopfoepxxvBaemble USMEPEHUS - 3TO 3HTpOI1VIﬂ N O>KUHU. 3TO n3MepeHmnsd oOCHOBaHbl Ha BEPOATHOCTAX
NPUHAOJIEXXHOCTU K KaTeEropum ana BeTen.

« MakcuManbHoe KoJIMuecTBO YpoBHel B fepeBe:. MakCc/MaibHOE KOMYeCTBO YPOBHEN, A0 KOTOPOro
MOXeT pacTu AepeBo OT KOPHEBOIO y3/1a, TO eCTb CKOMbKO pa3 PeKypPCUBHO pasgesieHa Bbibopka.
3HauyeHme No yMOMYaHUIO s 3Toro ceorcTea - 10, a MaKCcMManbHOe 3Ha4YeHne, KOTOPoe MOXHO
3ajaTb 4Ng Hero - 62.

MpuM.: Ecnu nporpamma npocMoTpa B Cienke MOLeNN BbIBOOUT TEKCTOBOE NpeAcTaBneHne Moaenu,
MOXeT BblBOAMTbCS He bonee 12 ypoBHeW aepesa.

KpuTtepuu pacwenneHus. 31a onums ynpaenseT, KOrga oCTaHOBUTb pacluensieHve gepesa.

+ 3HaueHMe MUHUMAJIbHOIO yny4dyuweHua gna pacmennenuﬁ. MuHnUManbHoe 3Ha4YeHme YMeHbLEeHNA
HeoaoHOPOAHOCTU ANd cCo34aHMA HOBOIo pacliensieHna Ha aepese. Llenb NOCTpPpOeHNA aepeBa - Co3[aTb
noarpynnbel CoO CXo4HbIMU BbIXOAHbIMU 3HAaYEHUAMMN, yTObBbI MWUHUMU3NPOBATb HEOAHOPOAHOCTU Ha
KaXOoM ysne. Ecnu Haunydlee pacuwenneHmne BeTBu yMmeHbllaeT HeO4HOPOAHOCTb MeHblle, YeM Ha
3afaHHOe KpuTtepmeM pacuenneHmna saHavyeHne, BeTBb He paclienndeTca.

« MMHMManbHOe KONIMYECTBO 3K3eMNNISAPOB ANA pacwenneHns. MnHnuManbHOe KONMYeCcTBO 3anucen,
KOTOpble MOXHO pacLLenmTb. Korga umMcno HepacleniaeHHbIX 3anmcen CTaHOBUTCS MeHbLUe 3aaHHOro
3Ha4yeHus, fanbHenLmne pacuwenneHnda He Npon3BogATCA. 37O None MOXHO NCNONb30BaTh AN
npenoTBpawleHna co3gaHna MaJleHbKUX noarpynn B gepese.

Craructuka. 3107 napamMeTp onpenendeT, CKOJIbKO CTaTUCTUK 6y,u,eT BKJZTOYEHO B MOoAeJib. Bbl6epMTe
OOWNH N3 NepeyvyncneHHbIX HNXXe BapMaHTOB.

« Bce. BktouaeTcs BCA CTaTUCTMKA, CBS3aHHasA co cTonbuamm 1 co 3Ha4YEHUSIMU,

MpumM.: 3TOT NapameTp BKIOYAET CHOP MaKCMMaNbHOro 06beMa CTaTUCTUKM, YTO MOXKET MOBNATbL Ha
NMPOU3BOAMUTENIbHOCTb BaLlei cucTeMbl. ECu Bbl HEe XOTUTE MPOoCMaTPMBaTh MOAeNb B rpaduyecKom
thopmare, 3apavite Het.

« CTon6ubl. BkntoyaeTcsa cTaTUCTUKA MO CTONBLAM.
« Her. Bk/itoyaeTcs ToNbKO CTaTUCTUKA, Tpebyemasa AN CKOpUHra Mogenu.

Mopenu IBM Db2 for z/0S - Y3en pepeBa pelweHuii - Beca knaccos

30eCb MOXHO HAa3HaYMTb Beca KOHKPETHbIM KnaccaMm. Mo yMonuaHuio BCeM Kraccam NpucBoeHo
3HaveHue 1, To eCTb Y HUX OAMHAKOBbIN BeC. 3agaBan pas/MyHbie YNC/IeHHble Beca AN Pa3HblX MeTOoK
K1acCcoB, Bbl yKa3blBaeTe afirOpMTMy COOTBETCTBYHOLLMM 06pa3oM B3BeLIMBaTbh 0byvatolme Habopbl
OTAE/IbHbIX KNAcCOoB.

YT106bI NI3BMEHUTL BEC, ABAXAbI WENKHUTE No HeMy B cTonbue Bec 1 BHeCUTe HyXHble BaM U3MEHEHUS.
3HaueHue. Habop MeToK KNaccoB, NoJly4YeHHbIN U3 BO3MOXHbIX 3HAYEHWI NONs Ha3HaYeHUs.

Bec. Bec, HazHau4aeMblil KOHKpPEeTHOMY Kaccy. HasHaueHme knaccy 6osee BbICOKOro Beca aenaeT
mMoaesb 6oee UyBCTBUTENBHOW K 3TOMY K/1acCy OTHOCUTENIbHO OCTaslbHbIX K1aCCOB.
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Beca kiaccoB MOXHO MCNOJIb30BaTh B COYETAHMM C BECAMU 3K3EeMI/IAPOB.

Mopenu IBM Db2 for z/0S - Y3en pepeBa peweHui - CokpalieHue gepesa

Onunumn COKpalleHnda MOXXHO UCNOoNb30BaTb A1d onpeaeneHna Kputepua CoKkpalweHna ond gepesa
peLUEHVIVI. MNpenHa3HayeHne COKpaLLEeHUs - CHMXEHME pUCKa nepeo6yquMﬂ, aonga dyero yoanarTca
n3nnuwHmne nogrpynnbl, KOTOpPble HE NMOBbIWAKT 0XXMOAeMOM TOYHOCTU Ha HOBbIX JaHHbIX.

Mepa cokpauieHus. Mepa cokpalleHus no ymonyaHuio (TouHocTb) obecrneunBaeT, YTobbl OLeHEeHHas
TOYHOCTb MOAENY Nocse yoareHns nucTa Aepesa ocTaBasiacbk B NpueMaeMbix npegenax. Micnonbsynte
anbTepHaTMBHYIO Mepy B3BeweHHas TOUHOCTb, eC/i, BbIMOJTHAS COKPaLLEHWe, Bbl XOTUTE MPUHSTL BO
BHMMaHMe Beca KaccoB.

JaHHble ana coKpaleHus. Bbl MoXeTe UCNoib30BaTh HEKOTOPbIE UMK Bee obyyvatoline gaHHble ong
OLLEHKM 0XXMOaeMOoI TOYHOCTU MO HOBbIM AaHHbIX. 119 3TOM LeNin MOXKHO TaKXe UCMOob30BaTb
OTOEeNbHbI HABoP JaHHbIX COKpaLLEHNa U3 3aaHHON Tabnuupbl.

« Ucnonb3oBaTb BCE 06yt|arou.me AaHHble. 3Ta onumsa (3au,aBaeMaﬂ no yMonanmo) MCMNOJIb3YET BCE
06yqarom,me AOaHHble Ona OUEeHKN TOYHOCTU MOoOeENN.

« Ucnonb3oBaTb % paHHbIX 06y4YeHUs ans yceueHus. 3Ta onuusa UCTosb3yeTca Ansa pasbueHns
OaHHbIX Ha gBa Habopa: oauH Ana obyyeHus, a opyron Ans cokpatieHums (Npu NoMoLM 3a4aHHOro
34eCb NpPOLLEHTA).

« BoibepuTe BocnpousBecTtu pe3synbTaThl, EC/IN XOTUTE 334aTb HA4Ya/IbHOE 3HAYEHME AN reHepaTopa
NnceBAOC/yYaMHbIX YACES, YTO rapaHTUpPYeT pa3feneHne JaHHbIX OLHUM U TEM e cnocobom npu
KaXK0M 3anycke notoka. MoxxHo nnbo 3aaaThb Lenoe 4ymcio B none HauanbHoe 3HaueHue,
ucnonb3yemoe gas yceueHus, nmbo Boibpath ferncTere CreHepupoBarthb, co3gatoliee
nceBOoCy4anHOe LLenoe YMCno.

« Ucnonb3oBaTb AaHHbIe U3 CyL,eCcTBYHOLLEN TabnuLbl. YKaX1UTe UMA Tabnuubl oTAenbHOro Habopa
JaHHbIX COKpaLLEeHUs A9 OLEeHKN TOUHOCTU Mofenu. BbinonHeHMe 3Toro AeicTeuns cumTaioT bonee
HaOEeXHbIM, YeM UCNOJIb30BaHNE AaHHbIX 0ByYeHUs.

Mopenu IBM Db2 for z/0S - [lepeBo perpeccum

[epeBo perpeccum - 3To aJirOPUTM TUMa NOCTPOEHUS flepeBa, KOTOPbI HECKOMbKO pas AeNnT BbIbopKyY
HabnoaeHMI AN NonyYeHns NoAMHOXECTB OLHOIo TMMa Ha OCHOBE 3HAYeHWI YMCI0BOro Mo
HazHaueHus. Kak 1 B ciyyae C 4epeBOM pelleHnit, AepeBbs perpeccun pasaenatoT daHHble Ha
NMOAMHOXECTBa, KOHEeYHble U3 KOTOPbIX (IUCTbSA) COOTBETCTBYIOT OTHOCUTESIbHO HEBOMbLLMM UK
OOHOPOAHBLIM NOAMHOXeCTBaM. PasgeneHuns Bbl6MpaoTcs AN yMEHbLIEHNA AUCNEPCUM 3HAUEHW
aTpubyToB HasHauyeHus, YTobbl OHM MOT/IM AOCTAaTOUHO XOPOLLO NPEeACKa3blBaTbCA N0 CBOMM CPEAHUM
3HAYEHMSAM Ha KOHeYHbIX rpynnax pasgeneHns (IUCTbax).

Mopenu IBM Db2 for z/0S - Onuun nocTpoeHus pepesa perpeccum
- pocT gepeBa

Bbl MOXeTe 3apaTh ONuMU NOCTPOEHUA AN19 POCTa U yCceyeHns aepesa.
Lna nocTpoeHna gepesa OOCTYNHbI cneayowme onuum:

MakcuManbHoe KOJINYecTBo ypOBHeﬁ B pepeBe:. MakCMMasibHOe KOJIMYEeCTBO ypOBHel‘/'I, 0O KOTOpOoro
MOXeT pacCTn oepeBo OT KOPHEBOIo y3Jia, TO €CTb CKOJIbKO pa3 PeKYypPCUBHO pa3nesieHa Bbl60pKa.
3HauyeHune No yMonyaHuio - 62, 3To MakCUManbHOEe KONMYeCTBO ypOBHeIZ nepesa aonsa uenem
MoL4eNnmMpoBaHuda.

MpumMm.: Ecnm nporpamMma NnpocMoTpa B C/ienKe MOAenu BbIBOOUT TEKCTOBOE NpeacTaBneHne Moaenu,
MOXeT BbIBOAUTbCS He 6onee 12 ypoBHen aepesa.

Kputepuu pacwenneHus. JTa onumsa ynpaBndeT, Korga oCtTaHOBUTb paclenneHne nepesa.

« MokasaTtesnb OLLEHKU paclwenneHus. JTa Mepa OUeHKWM KflaCcCa CNyXuT and oueHKn nyywero mecrta
pacuwenneHna gepesa.
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MpumMm.: B HacToALWee BpeMd eAMHCTBEHHAA BO3MOXHag onuma - oucnepcus.

+ 3HaueHMe MUMHUMAJIbHOI0 yny4dyuweHua gna pacu.l,ennenuﬁ. MuHMManbHoe 3HaueHne YMeHbLIeHNA
HeoaHOPOAHOCTU ANA Co340aHMA HOBOIo paclensieHna Ha aepese. Llenb NOCTpPOeHNA fepeBa - Co3aTb
noarpynnbel CoO CXo4HbIMU BbIXOAHbIMU 3HAYEHUAMMN, yTObbI MWUHUMU3NPOBATb HEOAHOPOAHOCTU Ha
KaXXaoM ysne. Ecnu Haunydulee pacuwenneHmne BeTBn yMmeHblaeT HeO4HOPOAHOCTb MeHblle, YeM Ha
3afaHHOe KpuTtepmeM pacuenneHmna aHavyeHne, BeTBb He paclienndeTca.

« MMHUManbHOe KONMYECTBO 3K3eMNNISAPOB ANA pacwenneHns. MnHnuManbHoOe KOMYeCcTBO 3anucen,
KOTOpble MOXHO pacLLennTb. Korga unMcno HepaclweniaeHHbIX 3anncen CTaHOBUTCS MeHbLUe 3aaHHOro
3Ha4yeHus, nanbHenLmne pacuwenneHna He Npon3BogATCA. 3TO None MOXHO NCNONb30BaTh AN
npenoTBpawleHna co3gaHna MaJleHbKUX noarpynn B gepese.

Craructuka. 3107 napaMmeTp onpenendeT, CKOJIbKO CTaTUCTUK 6y,u,eT BKJZTOYEHO B MOoAeJib. Bbl6epMTe
OOWNH N3 NepeyvyncneHHbIX HNXXe BapMaHTOB.

« Bce. BktouaeTcs BCA CTaTUCTMKA, CBS3aHHasA co cTobuamm U co 3Ha4YEHUSIMU.

MpumM.: 3TOT NapameTp BKIOUYAET CHOP MaKCMMaNbHOrO 06beMa CTaTUCTUKK, YTO MOXKET MOBMNATbL Ha
NMPOU3BOAMUTENIbHOCTb Ballei cucTeMbl. ECNu Bbl HEe XOTUTE NpocMaTpMBaTh MOAesb B rpaduyecKom
thopmare, 3agaite Her.

« CTonb6ubl. BkntovaeTca cTaTUCTUKA MO CTONBLAM.
« Her. BksitoyaeTcs ToNbKO CTaTUCTUKA, Tpebyemasa A CKOpUHra Mogenu.

Mopenu IBM Db2 for z/0S - Onuun nocTpoeHua pepeBa perpeccum
- COKpaleHue pepesa

OnuuK coKpaLLLeHNst MOXHO NCMOJSIb30BaTb A1 ONpPenesieHNss KpUTepus CoOKpaLleHus Ans gepesa
perpeccun. MNpegHazHaueHMe COKPALLEHNS - CHUXKEHME pUCKa nepeocbyyeHuns, 0J1s Yero yaanstotcs
W3NILLHWE NOATPYMMbl, KOTOPbIE HE MOBLILIAKT 0XXMAAEMON TOUHOCTU HA HOBbIX JAHHbIX.

Mepa cokpalieHus. Mepa cokpatleHus obecrneumnsaet, UTobbl OLEeHEHHAsA TOYHOCTb Modenu nocne
yAaneHus n1ucTa Jepesa ocTaBasach B pueMaeMblx npemenax. Bol MoxeTe Bbi6paTh 04HY M3
cnenyoLLmMx Mep.

- mse. CpegHekBagpaTuyHasa owmnbka (mean squared error, MSE) - 370 onuus No yMosi4YaHUIo, OHa
n3MepsieT, HACKOJIbKO NOAOrHaHHas IMHUS 6/IM3Ka K TOYKAM JaHHbIX.

 r2. R-KBagpaTt n3MepsieT SO0 USMEHUYNBOCTM 3aBUCMMOM NEPEMEHHOM, 06 BSCHAEMON PerpeccMoHHOM
MoZenblo.

« MupcoHa. KoadhunumneHT koppensaunm NMpcoHa n3MepaeT CUy B3aMMOCBA3N MEXKAY JIMHENHO
3aBMCUMbIMM NEPEMEHHBIMM C HOPMallbHbIM pacnpeneneHmeM.

« CnupmMaHa. KoadhdmumeHT koppenaumm CnmpmaHa obHapyKMBaeT HeIMHENHbIe B3aMMOCBA3MY,
KOTOpble No Koppenauun MupcoHa MoryT KasaTbesa cnabbiMu, HO Ha caMoM fene ObITb CUbHBIMMU.

JaHHble AN COKpaweHus. Bbl MoxeTe NCNoNb30BaTh HEKOTOPbIE UK BCe 0byyatowme AaHHble ONis
OLLEHKM OXKMOAeMOl TOYHOCTM MO HOBbIM AaHHbIX. [l 3TOM LeSi MOXKHO TaKKe UCMob30BaThb
OTAE/bHbIV HAbOpP JaHHbIX COKPALLEHUS U3 33AaHHON TabmLbl.

» Ucnonb3oBaTtb Bce obyualowwme paHHble. ITa onums (3agaBaemMas No yMoYyaHuio) MCMob3yeT BCe
obyyatolme gaHHble As OLEeHKN TOYHOCTN MOLENN.

» Ucnonb3oBaTb % BaHHbIX 06yueHUs g yceueHUs. ITa onums Ncnosb3yeTca ans pasdbreHuns
[JaHHbIX Ha ABa Habopa: oguH ana obyveHus, a opyrov ons cokpaweHusa (Npy NomMoLLmM 3a4aHHOro
30eCb NPOLEeHTa).

BbibepuTe BocnpousBecTu pe3yabTaThl, €C/M XOTUTE 3a4aTb HauyalbHOe 3HaYeHue 4N1a reHepaTopa
nceBOOCyYaNHbIX YNCEN, YTO rapaHTUpyeT pasaeneHne AaHHbIX OOHUM 1 TeM xe cnocobom npu
KaXX[,0M 3anycke noToka. MoxHo nubo 3anaThb Lenoe umcno B none HauanbHoe 3HaueHue,
ucnonb3yemoe pna yceueHus, nmbo BbibpaTh feicTBue CreHepupoBaTh, co3fatollee
nceBAoOC/yYaliHoe LLenoe Yncno.

100 IBM SPSS Modeler 18.3: PykoBOACTBO MO UCC/IeA0BaHUIO AaHHbIX B 6ase JaHHbIX



« Ucnonb3oBaTb AaHHbIe U3 CyLLeCTBYHOLLEN Tabnuubl. YKaX1UTe UMA Tabnuubl oTaenbHoro Habopa
JaHHbIX COKpaLLEeHUs N9 OLEeHKM TOUHOCTU Mofenu. BbinonHeHWe 3Toro AeicTeuna cumTaioT bonee
HaOEeXHbIM, YeM UCNOJIb30BaHNE AaHHbIX 0ByYeHUs.

Mopenu IBM Db2 for z/0S - TwoStep

Y3en TwoStep peanusyeT anroputm TwoStep, koTopsbili obecneunBaeT cnocob Knactepusaumnm B
6onblMx Habopax gaHHbIX.

JT0T y3€eJ/1 MOXXHO NCnoJib30BaTh, yTObbI KNnacTtepmn3oBaTtb AaHHbIE C y4€TOM OOCTYNMHOCTWU PECYPCOB,
HanpuMmep, NnaMATn U BpEMEHMN.

AnropuTtm TwoStep - anropuT™ UccneaoBaHns JaHHbIX B 6a3e AaHHbIX, KOTOPbIN KacTepusyeT OaHHble
cneayoLmm cnocobom:

1. OA clustering feature (CF) tree is created. 310 BbicokocbanaHcnMpoBaHHOE AEPEBO COAEPIKUT
BO3MOXHOCTW KNnacTepusaumm onsa nepapxmueckon Knactepmusaumnm, npyu KoTopoi noaobHblie
BXO/IHble 3aMuCK BKKOYATCS B OHU 1 TE e y3/bl AepeBsa.

2. KoHeuHble y3nbl gepeBa CF nepapxmyecku KnactepmsyoTcs B NaMsaTh, UTO AaeT KOHEYHbI pe3ynbTaT
KrnacTepmsaunn. Hamnydliee uncno KnacTepoB onpepenseTcs apTomatuyecku. Ecnum Bol ykasbiBaete
MaKCVMaJsibHOE YMCI0 K1aCTepoB, ONPeaensaeTCs HauyyLlee YNCO KNacTepoB B yKa3aHHbIX
npegenax.

3. PesynbTaT KlacTep13aumnmn yToUHbIETCA HA BTOPOM Luare, rae K AaHHbIM NPUMEHSETCS aropuTM,
nopo6HbIN anropnTmy K-cpegHux.

Mopenu IBM Db2 for z/0S - Onuuu noneu TwoStep

3apaBasi 3TV OnuMKM NoJer, Bbl MOXETE yKasaTb MCMO/Ib30BaHWe NapaMeTpoB poJier nons,
onpeneneHHbIX B y3/1aX BOCXOASALWEro NOoToKa. Bbl MOXKeTe Take BbINOSIHUTb Ha3HaUYeHWs Nosen
BPYYHY!tO.

Bbi6paTtb aneMeHT. BbibepuTte 3Ty onumto, YTobbl MCNONL30BaTb NapaMeTpbl posie U3 y3na Tmuna
BOCXOASLLErO MOTOKA MW U3 BKIaAKM TUNbI y3/1a UICTOYHMKA BOCXOOALLEro NoToka. NapaMeTpbl ponew -
3TO, HanpuMep, HazHauYeHNs N NPeguKTopPbI.

Ucnonb3oBaTb NoNb30BaTe/IbCKMEe HAa3HAUeHUs noneu. Bbibepurte 3Ty ONLMIO, ECNIM XOTUTE HA3HAUYUTD
06BbEKTbI Ha3HAYEHWS, NPEANKTOPLI U OPYrMe POSn BPYUHYIO.

Mons. MNpy nomMoLLM CTPENIOK Ha3HaYbTe 3NIEMEHTbl U3 3TOM0 CMMCKA BPYUHYHO MOMSM POnen B NpaBoin
YyacTu aKpaHa. 3Hauku 0603HaYaloT AONYCTUMbIE YPOBHU U3MEPEHMS OIS KaXKA0ro Nons ponu.

ID 3anucu. Mone, 3HayeHWe B KOTOPOM ByaeT MCNo/Ib30BaTbCA KaK MAEHTU(MKATOP YHUKAbHON 3anucu.

MpepckasaHus (BxogHble). BoibeprTe 0gHO MM HECKONBKO NOMel Kak BXOAHbIe Nons ans
npeacKasaHus.

Mogpenu IBM Db2 for z/0OS - Onuum noctpoeHuss TwoStep

3apaBast onumMm NOCTPOEHMS, MOXHO HACTPOUTbL NOCTPOEHME MOLENN B COOTBETCTBUN C BaLIMMMU
notpebHocTaAMM.

Ecnu Bbl xO0TUTE NOCTPOUTb MO4eSb C oOnNUMAMKM NO YMONYaHUKD, HAXXMUTE KHOMNKY 3a|1yCTVITb.

Mepa paccTosiHUA. ITOT NapaMeTp onpefensieT cnocob nsMepeHns pacCToSHUSA MeXay TOYKaMu
AaHHbIX. bonbuue pacCToAaAHNA COOTBETCTBYHO 6onbWUM OTINYNAM. Bo3MOXKHad onuuna:

- Jlor-npaBponogo6ue. Mepa npaBnononobus npunuceiBaeT NepeMeHHbIM BEPOSITHOCTHOE
pacnpegeneHue. MNpepnonaraeTcs, YTo HeMpepbIBHbIE NePeMEHHbIE MMEIT HOPManbHOe
pacnpeneneHue, a KaTeropuanbHble NEPEeMeHHbIe - MONIMHOMMANbHOe. Bce nepeMeHHble
npennonaratTcs He3aBUCUMbIMU,

Yucno knactepoB. ITOT NapaMeTp onpepensieT KoNMUYecTBO KacTepoB, KOoTopble ByayT co3aaHsbi.
Bo3MoxHbI onuuu:

naBa 6. MogennpoBaHue 6a3 gaHHbIX ¢ ucnonb3oBaHmeM IBM Db2 for z/OS 101



« ABTOMaTUYECKM BbIYUCAATb UUCNO KNACTEPOB. YNC0 KNacTePOB BblYUCNAETCH aBTOMAaTUYECKU. Bbl
MOXeTe 3aaTb MaKCMMallbHOE YMCII0 KN1acTepoB B nosie Makcumym.

+ 3apgaTb UMCNO KNACTepoB. 3a7aiTe, CKObKO KaCTepoB A0/MKHO BbiTb CO34aHO.

CratucTtuka. 3T0T NapameTp onpenenseT, CKONbKO CTaTUCTUK ByaeT BKOUYEHO B MOAENb. BO3MOXHbI
onuumu:
« Bce. BkntouaeTcst BcA cTaTUCTUKA, CBSI3aHHAs CO CTONBLAMM 1 CO 3HAYEHMAMMN.

MpumMm.: 3TOT NapameTp BkAOUYaeT cbop MakCMManbHOro o6bemMa CTaTUCTUKM, YTO MOXKET NOBAUSATb Ha
npon3BoanTEeNbHOCTb Ballen cuctembl. ECnum Bbl HE XOTUTE npocmaTpmBaTb MoAesib B Fpaq)l/ll—leCKOM
topmare, 3agante Her.

« Ctonbubl. BkntovaeTca ctaTUcTMKa No cTonbuam.
« Het. BkntovaeTcsa TONIbKO CTAaTUCTUKA, Tpe6yeMaﬂ ana CKOpuHra Moaenu.

BocnpoussecTu pe3synbTartbl. BKIHOUMTE 3TOT NepeksiovaTesb, eC/iv Bbl XOTUTE 3aaTb HavYalbHOe
3Ha4YeHne reHepartopa I'ICGB,D,OC)'Iy‘-IaVIHbIX umcen gna BoCnpouseeneHnsa aHanmsa. MoxHo 3agath Lenoe
YNCNO UK XXe Co30aTb I'ICEB,D,OCJ'IV‘-I&VIHOG uenoe 4ncno, HaxxaB KHOMKY CFEHepMpOBaTb.

Mopenu IBM Db2 for z/0OS - Cnenok TwoStep - Bknapka Mogenb

Bknagka Mopenb cOLepXnUT pasiinyHble I'pa(pl/l‘-leCKVIe npencrtaBsieHnd, Ha KOTOPbIX NpUBOONTCA
CBOOHaaA CTaTUCTUKaA U pacrnpeneneHna gon4d nonen B KnacTtepax. MOXHO 3KCNOPTMPOBaTb AaHHble N3
Moaenn nnn xe aKCnopTnpoBaTb NpeacTtaB/ieHNE KakK M306pa>K6HVIe.

YnpasneHue mogenamu IBM Db2 for z/0S

Mogpenu Db2 for z/OS pobaBnaroTCa Ha XONCT U NANNTPY MOAENEN TaKnM e 06pa3oM, Kak ocTasibHble
mopenu IBM SPSS Modeler, n nx MoXHO MCNoSIb30BaTb TaKnM e 0bpasom.

YT06bI OLLEHMBATb AaHHble HenocpeacTBeHHo B Db2 for z/OS, BbinonHUTe cnedyloLine Wwaru:

1. YcTaHoBUTE aganTep ckopuHra SPSS B 6a3e aaHHbix Db2 for z/0S, roe HaxogaTca AaHHbIe.
2. YbeauTech, UToO NOTOK coeduHeH ¢ 6asoi gaHHbix Db2 for z/OS, roe HaxooaTca OaHHble.

CkopuHr mogenei IBM Db2 for z/0S

Mogfenu npeacTasfieHbl Ha X0ICTe 30/10TbIM 3HAYKOM crienka Mogenn. OCHOBHas Liefib Crernka -
OLEeHMBaHNe AAaHHbIX 4718 MPOrHO3MPOBaHMSA 1 AasIbHENLLNIA aHaNN3 CBOMCTB Mogesin. OLeHKM
106aBNsOTCA B BUAE OLHOMO MM HECKOJIbKMX AOMOSHUTESbHbIX MOJIeN AaHHbIX, KOTOPble MOXHO AefiaTh
BUAMMbIMM, MPUCOEAMNHSASA K CenKy y3en TabuLbl U BbINONHASA BETBb MOTOKA, Kak OMUCaHO HUXEe B 3TOM
pasgesne. HekoTopble AManoroBble OKHa Crenka, Takue Kak [lepeso peleHnii n [lepeso perpeccuu,
CoAepIKaT AOMNOMHUTENbHYIO BKIaaKy Mofesib, Ha KOTOPOW BbIBOAMTCSA HarnsaHoe nNpeacTasieHne
MoZenn.

[ononHuTenbHbIe Nonga oTnMyaroTca npedukcom $<id>- nepen MMeHeM nong HaszHayeHus, roe <id>
3aBMCUT OT MOLENM U NMOKa3blBaeT TUM fo6aBnsgeMon MHhopMauun. PasnnyHble noeHTUGMKaTOPSI
OMMCBIBAKOTCS B pasfenax, MOCBSALWEHHbIX CNenKy Toh U MHON MOLENMN.

YT06bl MOCMOTPETH OLLEHKM, BLIMOJIHWTE Cliefytouine LencTBus:

1. MpucoeanHnTe K Cnenky Mogenu ysen tabnumusbi.
2. OTkponTe y3en Tabnuubl.
3. HaxkmuTe KHOMKY BbINOAHUTD.

4. TIpOKpyTMTE OKHO TabNMUYHOrO BbIBOAA A0 NPABOro Kpas, YTobbl yBMOETb AOMNOSIHUTENbHbIE NMOMS U UX
OLLEHKMW.

MpwumM.: MNpouecc cKkopuHra BbINOHAETCS He B ycKkopuTene, a B Db2, n noatoMy ansa Hero TpebyeTcs,
yTOobbI BXOAHAas Tabnumua ckopuHra uamndyeckn pacnonaranachk B Db2. MoaToMy B kKauecTse BXOOHOMN
MHhOPMALLMM CKOPMHIA MOXHO MCMOMNb30BaThb TOMbKO Tabnuuy Ha ocHoBe Db2 nnu Tabnuuy ¢
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yCKOpeHueM. Ecnv NoTok ucnonb3yeT Tabnuuy TONIbKO YCKOPUTENS, BOZHUKAET cleaytolas olmnbka:
"THE STATEMENT CANNOT BE EXECUTED BY DB2 OR IN THE ACCELERATOR" (3ToT onepaTop
Henb3s BbINONHUTL B DB2 wnu B yckopuTene).

Cnenku mopenei gepesa peweHuii IBM Db2 for z/0S

Cnenok mogenu aepesa peUJEHMVI NOKa3bIBAET BbIXOAHbIE OaHHbIE Onepaunm MmoaesimpoBaHunAa n
NO3BOJIAET 3a4aTb HEKOTOPbIE ONuUKMK ONA CKOPUHIra Mogenn.

Mpwv 3anycke NOTOKa, COAepXKaLLero CrenoK Moaenu aepesa peU.IeHVIVI, Ha 3TOT y3en nobaBnseTca oga
HOBbIX NOJ1IA, MME€Ha KOTOPbIX NOJTy4akoTCA N3 HAa3Ha4YeHUA.

Tabnuya 26. Mone ckopuHra modenu 0415 depesa peuweHuld

Mma po6aBneHHoro nons 3HaueHue

$1-uma_HasHayeHus MpepncKkasaHHOe 3HaUYeHMe oS TeKYLLEN 3anncu.

$IP-uma_HasHayeHus 3HaueHue goctoBepHocTh (o1 0,1 no 1,0) ana
npegcKkasaHums.

MpwumM.: N3-3a orpaHuyeHnin B Db2 for z/OS nmeHa ctonbu,0B MoryT BbITb yceuveHbl.

Cnenok pepesa peweHuit IBM Db2 for z/0S - Bknagka Mogenb

Ha Bknagke Mogenb BbIBOAWUTCA BaXXHOCTb MPeauKTopa 419 Moaenu aepesa peleHunii B rpadmueckom
thopmaTe. [INnHa NOMNOChI OTPaXKaeT BAXHOCTb NpeauKTopa.

Cnenok pepesa peweHuit IBM Db2 for z/0S - Bknagka NMpocMoTtp

Ha Bknagke MpocMoTp nokasaHo npeacTaBneHve gepesa o8 MoLenv gepesa B TOM e BUae, Kak 3To
SPSS Modeler penaeT ona Moaenv gepesa peLleHnn.

Cnenok mogenu K-cpepgHux IBM Db2 for z/0S

Cnenkun Mmogenen K-cpefHUX coep)at BClo MHopMaL Mo, 3aXBayeHHY0 ModeNbto Knactepusaunu, a
TakxXe nHopMaumio 06 obyyaroLmx gaHHbIX M NPOLLECCe OLLEHKN.

Mpw 3anycke NoToKa, cogepxallero cnenok Mmogenun K-cpegHux, aToT y3en nobaBnseT asa HOBbIX NONs,
cofepxalmx MHPOPMaLLMIO O MPUHAONEKHOCTM K KNacTepy U PacCTOAHMM OT HA3HAUYEHHOTr O LLeHTpa
KnacTepa g gaHHom 3anucu. MiMeHa HOBbIX NMOJiei Nony4YatTcs U3 UMeHu Mogeniu ¢ npedukcamMm $KM-
NS NPUHAANEXHOCTU K KnacTepy n $KMD- ana paccTosHua oT LieHTpa Knactepa. Hanpumep, ecnu
Moaenb HasbiBaeTcs Kmeans, HoBble nons 6yayT HasbiBaThbess $KM-Kmeans n $KMD-Kmeans.

MpwuM.: N3-3a orpaHnyeHnit B Db2 for z/OS nmeHa ctonbu,08 MOryT BbITb yceuveHsl.

Cnenok K-cpegHux IBM Db2 for z/0S - Bknapka Moaenb

Bknagka Mopenb COLEPXKUT pasinyHble rpacbmqecxme npeacrtaB/ieHnd, Ha KOTOPbIX NPpUBOONTCA
CBOOHaa CTaTUCTUKa U pacrnpepneneHna non4d nonen B Knactepax. MoOXHO aKCNOpTMPOBATb AaHHblE N3
MOLesin UJTN XXe IKCNOPTUPOBaTb NpeacTtaBeHne Kak M306pa>KeHl/|e.

Cnenku HauBHbIX Mogeneu bavieca IBM Db2 for z/0S

Mpwn 3anycke NoToka, cogepaLlero cnenok HamBHoOW Mopenun baneca, Ha 3ToT y3en nobaBnseTcs gBa
HOBbIX NON4, MMeéHa KOTOPbIX NoJly4akTCA N3 UMEHU HAa3HaYeHNUA.

Tabnuya 27. Mone ckopuHra HausHol modenu balieca

Nmsa po6aeneHHoro nons 3HaueHue

$I'UMFI_HC13HG‘4€HUFI MNpenckasaHHoe 3HavYeHme s TeKyLU,eVI 3arnncu.
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Tabnuya 27. MNMone ckopuHra HausHol modenu baleca (npodoneHue)

Uma pobaBneHHoro nonsa 3HaueHue
$IP-ums_HasHayeHus 3HaueHue goctoBepHocTh (0T 0,1 o 1,0) ans
npenckasaHms.

MpumMm.: N13-3a orpaHundeHunin B Db2 for z/OS nmeHa ctonbuos MoryT 6bITb yCEYEHbI.

LononHuTesnbHble N0 MOXHO NPOCMOTPETL, NPUCOEAVHUB K C/ENKY MOgenn y3en Tabnuua n 3anyctmB
ero.

Cnenku mopenei pepesa perpeccuu IBM Db2 for z/0S

Mpwv 3anycKke NOTOKaA, COAepXKaLLero C/ienok Moaenu aepesa perpeccmn, Ha aToT y3en nobaensetca osa
HOBbIX NMNOJ1Id, NME€Ha KOTOPbIX NoJly4atoTCa N3 MMEHUN Ha3HAYEHUA.

Tabnuya 28. Mone ckopuHra modenu 0515 depesa perpeccuu

Uma pobaBneHHoro nona 3HaueHue

$I-uma_HasHavyeHus MpenckasaHHOe 3HaUYeHne oS TeKyLen sanncu.

$IS-umsa_HaszHayeHus OueHKa cpefHeKkBaapaTUUYHOro OTKIOHEeHMS
npenckasaHHOro 3Ha4YeHus.

Mpum.: 13-3a orpaHuyveHun B Db2 for z/OS nmeHa ctonbuoB MoryT 6bITb yceUeHbl.

[ononHuTeNnbHbIE NOMS MOXHO NPOCMOTPETb, MPUCOEAMHUB K CNenky Mogenu ysen Tabnvua v 3anyctus
ero.
Cnenok pepeBa perpeccuu IBM Db2 for z/0S - Bknapka Mopenb
Ha Bknagke Mopgenb BbIBOAUTCA BaXXHOCTb NPeAnKTOpPa A8 MO4eNu oepesa perpeccun B rpapmyeckom
hopmaTe. InnHa NONOChI OTPAXKaeT BAXXHOCTb NpeauKTopa.
Cnenok pepeBa perpeccuu IBM Db2 for z/0S - Bknapgka MpocmoTp
Ha BKNagKe npOCMOTp NOKa3aHO npeacrtaBneHne aepesa ona Moaenn gepesa B TOM Xe BMae, Kak 3TO
SPSS Modeler penaeT ona Mogenv gepesa perpeccum.

Cnenok mopgenu TwoStep IBM Db2 for z/0S

Mpw 3anycke NOTOKa, COAepKallero cnenok mogenun TwoStep, aToT y3en nobaensert nsa HOBbIX NONs,
cofepxalmx MHPopPMaLLMIo O NPUHAONENHOCTU K KNTaCTePY U PACCTOAHMM OT Ha3HAYEeHHOro LeHTpa
KnacTepa 471 faHHOK 3anmcK. MIMeHa HOBbIX MoJiel NosyyatoTca U3 MMeHU Mogenu ¢ npeguxkcamm $TS-
L9 NPUHALANEXHOCTU K knacTepy v $TSD- ana pacctoaHusa oT LeHTpa knactepa. Hanpumep, ecnu
Mofesnb HasbiBaeTcst MDL, HoBble nons 6yayT HasbiBaTbeA $TS-MDL 1 $TSD-MDL.
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YBegoMmsieHus

3Ta MHhopMauma OTHOCUTCS K NPOAYKTaM 1 cepBucy, npegnaraemMboiM B CLLA. 3TOT MaTepunan MoxeT
6bITb focTyneH oT IBM Ha apyrux a3bikax. OgHaKo 41 ero nonyyeHns MoxeT NoHaaobuTees
nprobpecTu NPOAYKT UM BEPCUIO MPOAYKTa HA HYXKHOM A3bIKe.

IBM MoxeT He NnpenocTaBnaTb B APYruX CTpaHax NpoayKThbl, YCAYrn 1 annapatHble CPeacTBa, OnMcaHHble
B LaHHOM [OKyMeHTe. 3a nHdopmaLlmen o NpoayKTax u ycnyrax, npefocTaBnsieMblx B Balleln CTpaHe,
obpaluanTecb kK MeCTHOMY nNpeacTasmTento IBM. Ccbiiku Ha MPoAyKTbl, NpOrpamMMmsbl unum ycnyrm IBM He
03HayarT 1 He NpeanosaratT, YTO MOXHO UCMNOMb30BaTh TOJIbKO YKa3aHHbIe NPOAYKTbI, MPOrpaMmbl N
ycnyru IBM. Pa3speluaeTcs ncnonb3oBaTh Ntobble hyHKLMOHANBHO 3KBUBANIEHTHbIE MPOAYKTHI,
nporpamMmbl UKW yCnyru, ecnu Npu aToM He HapylatoTca npasa IBM Ha uHTennekTyanbHyto
cobcTBeHHOCTb. OlHaKO OTBETCTBEHHOCTb 3a OLLEHKY M NpoBepKy paboTbl Ntoboro NnpoaykTa, Nporpammsl
Un cepBurca, He NPon3BeAeHHOro kopnopaumen IBM, nexuT Ha nonb3oBarene.

IBM moxet pacnonaraTb NaTeHTaMn nnam paccMaTpmBaeMbiMn 3a9BKaMW Ha NMAaTEeHTbl, OTHOCALWNMUCA K
npegMmeTy 0aHHOro 4OKyMeHTa. I'Ipe,u,bﬂBneHme O0AHHOIMo AOKYMeHTa He npenocTaBndeT KaKyI-O-J'IVI6O
NIMUEH3MIO Ha 3TM NaTeHTbl. Bbl MOXeTe nocnatb NMUCbMEHHbIN 3anpoc O JIMLEH3NK NO aapecy:

IBM Director of Licensing

IBM Corporation

North Castle Drive, MD-NC119
Armonk, NY 10504-1785

US ASCII

Mo noBoAy NMUEH3MI, CBA3AHHbIX C UCNONTb30BaHNEM HabopoB AByx6anTHbIX cumBonos (DBCS),
obpauiainTech B 0TAEN MHTeNIeKTyanbHoW cobcTBeHHOCTM IBM B Baluei CTpaHe W HanpaBbTe 3anpoc B
NMCbMEHHOW thopMe Mo agpecy:

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 MPEACTABJTAET OAHHYIO MYBJIMKALIMKO "KAK
ECTb", BE3 KAKUX-JIMBO FAPAHTUI, KAK BHbIX, TAK U MOLAPA3YMEBAEMBbIX, BKJTHOYASA, HO HE
OrPAHNYNBAACH TAKOBbIMU, NMPEOMOJTIATAEMbIE TAPAHTUW COBJTIOAEHNA YbX-TMBO
ABTOPCKWMX TTPAB, BO3MOXHOCTW KOMMEPYECKOIO NCMNOJIb30BAHUA NI NMPUTOAHOCTW A4
KAKWX-NNBO LLEJIEN 1 COOTBETCTBUA OMPELENEHHOW LIEJIN. B HekoTopbix CTpaHax Ans paaa
CAENIOK He JoMnycKaeTca 0TKas OT ABHbIX UV NpefnosiaraeMblx rapaHTUi; B TAKOM Cllydae JaHHoe
MonoXeHne K BaM He OTHOCUTCA.

3Ta MHOopPMaLMs MOXKET CoaepKaTb TEXHMUYECKNE HETOUHOCTM 1 TUnorpadckme owmnbku. B
NpeACTaBNeHHYI 34eCb MH(OPMALMIO NEPUOANYECKM BHOCATCA U3MEHEHUS; 3TN U3MeHeHUs byayT
BKJ/IHOYATbCS B HOBblE M3[aHMa faHHoW nybnukaunn. dupma IBM moxeT B ntoboe Bpems He3
yBEAOMJIEHUS BHOCUTb USMEHEHWS N YCOBEPLUEHCTBOBAHMS B MPOLYKTbI U MPOrpamMMmbl, ONMCaHHbIE B
aToM nybnukauumu.

Jltobble ccblky B 3TON NybanKaumm Ha canTel, He NpuHagnexawme IBM, npuBeneHb! TONbKO AJ1s
ynobcTBa M HUKOMM 06pa3oM He 03HAYAT UX NOAAEPXKN. MaTepuanbl Ha 3TUX calTax He BXOOAT B
UYNCNO MaTepmnasnos Mo AaHHOMY NPoayKTy IBM, n Becb p1MCK NOb30BaHMSA 3TUMM CaTaMu HECETE Bbl
camu.

Jliobyto npepocTaBieHHyY BaMu MHdopMaunio IBM MoXKeT MCnofib30BaTb MM PAaCAPOCTPaHATb 106bIM
CcrnocoboM, KaKoW COUTET HYXKHbIM, He bepsi Ha cebst HUKaKMX 0683aTeNbCTB MO OTHOLEHUIO K BaM.



Ecnv obnapgaTento NMLEH3MM Ha JlaHHY0 NporpamMMmy NoHaaobaTca ceefeHMsa o BO3MOXHOCTY: (i) obmMeHa
JaHHbIMU MeXy He3aBMCMMO pas3paboTaHHbIMK NporpaMmMamu 1 Apyrumm nporpammamu (Bknovas
NaHHYo) U (ii) COBMECTHOro UCMonb30BaHUA TakUX JaHHbIX, OH MOXeT 06paTUTbCA Mo agpecy:

IBM Director of Licensing

IBM Corporation

North Castle Drive, MD-NC119
Armonk, NY 10504-1785

US ASCII

Takas I/IHCI)OpMaLI,I/IFl MOXeT bbITb OOCTYrNHa Npu COOTBETCTBYOLWNUX YCITOBUAX U COrNalleHnAX, BKN4Yaa B
HEKOTOPbIX Cliydadax B3aMMaHue nnartbl.

OnwncaHHy0 B 4AaHHOM AOKYMEHTE JIMLEH3NOHHYO MPOrpamMMy 1 BCe npuiaraemMble K Hel
NMuUeH3npoBaHHble MaTepuansl IBM npegoctaBnseT Ha ocHOoBe nonoxeHun Cornawenns mexay IBM n
3akasumkoMm, MexayHapogHoro CornaweHns o JinueHsmax Ha Mporpammel IBM vnu noboro
3KBMBANIEHTHOro cornawenus mexay IBM u 3akasumnkom.

[aHHble NPOM3BOONTENBHOCTU Y NPUMEPDI KTIMEHTOB NpeacTaBeHbl TONbKO ANS UOCTPauun.
daKkTnyeckas NpPoM3BOAUTENBHOCTb 3aBUCUT OT KOHKPETHOM KOHUIypaLwmm 1 ycnosuin paboTsl.

NHdopmauus o npoayKTax apyrux komnaHun (He IBM) nonyyeHa oT NOCTaBLLMKOB 3TUX NPOAYKTOB, U3 UX
onyb/IMKOBaHHbIX 0OBABNEHUI MU U3 UHBIX 0BLLELOCTYMHbIX MCTOYHMKOB. IBM He nponsBoguna
TECTUPOBAHME 3TUX NPOAYKTOB U HUKAK HE MOXET NOATBEPLAUTb MHDOPMALMIO O UX TOUHOCTM paboTbl 1
COBMECTMMOCTMU, a TaKXXe Npoune 3asB/eHNs OTHOCUTENbHO NPOAYKTOB APYrnX KOMNaHuin (He IBM).
Bonpockl 0 BO3MOXHOCTAX NPOAYKTOB APYrnx kKomMnaHuin (He IBM) cnegyeT HanpasnsaTe NOCTaBLMKaM
3TUX NPOAYKTOB.

Bce yTBepxaeHus o byayimx nnaHax n Hamepenusax IBM MoryT 6bITb MU3MeHeHbI UK OTMeHeHbI 6e3
YBEAOMITEHUI, N ONMUCHIBAIOT UCKIHOUNTENBHO Lenun hpMsl.

JTV CBeLeHUs coaepXaT NpuMepbl OaHHbIX Y OTYETOB, UCMOJIb3YEMbIX B MOBCEAHEBHbIX 0E0BbIX
onepauusx. Ytobbl NPONANOCTPUPOBATL MX HACTOSIBKO MOMHO, HACKOJIbKO 3TO BO3MOXHO, AaHHble
NpMMepbl BKTKOYAT UMeHa UHOVBWUAYYMOB, Ha3BaHWsA KOMMNaHui, 6peHa0B 1 NPOAYKTOB. Bece 3Tu nMeHa
SIBNSKOTCS BbIMbILUIEHHBIMU U N1I060€ UX CXOACTBO C peasibHbIMU MMEHaMU 1 aapecamMu NpeanpusaTuii
SIBNSETCHA CNyYalHbIM.

ToBapHble 3HAKU

IBM, noroTtun IBM, 1 ibm.com 9Bnat0TCS TOBapHbIMUW 3HAKaMUN UN 3apPErnMCTPUPOBAHHBIMU TOBAPHbIMU
3HakaMu koMnaHum International Business Machines Corp., 3apernctpMpoBaHHbIMU BO MHOMMX CTPaHax
mMupa. Mpoyre HauMeHoBaHMA NPOLYKTOB M YCNYr MOTyT HbITb TOBAPHbIMM 3HAKAMMU, NPUHAANEXKALLMMU
IBM vnu gpyrum komnaHmam. TekyLwmin CNMCOK TOBapHbIX 3HakoB IBM cMoTpuTe Ha Beb-calTe
"Copyright and trademark information" (MHopMaumsa 06 aBTOPCKMX NpaBax M TOBapPHbIX 3HaKax) Mo
agpecy www.ibm.com/legal/copytrade.shtml.

Adobe, norotun Adobe, PostScript n norotun PostScript snsitotcs nnbo 3aperncTpupoBaHHbIMK
TOBapHbIMK 3HaKaMu, NMbo ToBapHbIMUK 3HaKamm kKopropauumn Adobe Systems B CoegnHeHHbIx LLTaTax
n/vnun gpyrux ctpaHax.

Intel, norotun Intel, Intel Inside, norotun Intel Inside, Intel Centrino, norotmn Intel Centrino, Celeron,
Intel Xeon, Intel SpeedStep, Itanium n Pentium aBna0TCS TOBapPHbIMM 3HAKAMM UK
3aperncTpupoBaHHbIMM TOBAPHbIMIU 3HaKaMn KomnaHuu Intel unu ee govepHUx KOMNaHwin B
CoepvHeHHbIX LWTaTax n apyrux ctpaHax.

Linux sBnseTcs 3aperncTpupoBaHHbIM TOBapHbIM 3HaKOM Linus Torvalds B CoeguHeHHbIx LUTaTax u
OPYrux cTpaHax.

Microsoft, Windows, Windows NT n norotun Windows aBnstoTCs TOBapHbIMM 3HaKaMu KOprnopaumm
Microsoft B CoegnHeHHbIx LLITaTax n gpyrux ctpaHax.

UNIX aBnseTcs 3aperMcTpupoBaHHbIM TOBapHbIM 3HaKOM The Open Group B CoeguHeHHbIX LLTaTax un
OpYyrux cTpaHax.
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Java 1 Bce OCHOBaHHble Ha Java ToBapHbIe 3HAKM 1 JIOTOTUMbI - TOBAPHbIE 3HAKU UITN
3aperucTpupoBaHHble ToBapHblie 3Haky Oracle n/unu ero unuanos.

I1paBm1a nycnoeusa gna AOKYyMEeHTaunu NnpoayKrta

PaspelueHuns ona ncnosib3oBaHUsA aTUX I'Iy6ﬂMKaLI,VIIZ npenocTaBNIAOTCA Ha cnieayrowmnx ycrnoBmnax.

NMpuMeHUMOCTb

LaHHble NnpaBuna 1 ycrnoBus ABASKOTCS OOMOSIHEHUEM K NMPaBuUiaM UCMONb30BaHMa ansa carta IBM.

NMepcoHanbHOE UCMONIb30BaHUE

Bbl MOXeTe BOCNPOM3BOOUTb 3TU I'Iy6J'II/IK8.LI,l/Il/I Ona nepcoHasibHOro HEKOMMepP4YECKOro Nncnojib3oBaHMA
Npun yCnoBmm CoOXpaHeHdA BCeEX 3aMeyvaHui o npaBax cobcTBEeHHOCTU. BaMm 3anpeLliaeTcd
PaCnpoOCTPaHATb 3TU I'Iy6J'II/IK8.LI,l/Il/I, NOTHOCTbK UK MO YaCTAaAM, EMOHCTPUPOBATb X UJTKN CO30aBaTb U3
HUX MPON3BOAHbIE MPOOYKTbI 6e3 sBHOro Ha To cornacus oT IBM.

KoMmmMepueckoe ucnonb3osaHue

Bam npenoctaBndeTcda NpaBo BOCNPOM3BOANTL 3TU I'Iy6J'IVIKaLI,I/Il/I NCKNHYNTENIbHO B npeaesax cBoero
NpeanpusaTMa NpU ycnoBun, Yto 6yayT BOCNPOM3BeAEeHbl BCe 3aMmevaHna 06 aBTOpCcKMx npaBax. 3a
npeaenamu Ballero NpeanpuaTna Bam 3anpeLLaeTcs pacnpocTpaHaTb 3T nybavkaumm, NOAHOCTbIO UK
Nno 4acCTdaM, AEMOHCTPUPOBATb UX UTN CO3AaBaTb U3 HUX MPOU3BOAOHbIE NMPOAYKTbI 6e3 ABHOIo Ha 1O
cornacusa ot IBM.

MpaBa

3a UCKJIoYEHMEM MpaB, SBHbIM 06pa3oM NPeoCTaBASEMbIX HACTOSAWMM paspeLleHNeM, HUKAKUX MHbIX
paspeLleHnit, TMUEH3NI N NpaB, HX SBHbIX, HX NOAPa3yMeBaeMblX, B OTHOWEHWM nybnmnkaunin n nobown
copeprKalLencs B HUX MHGopMaLLMn, AaHHbIX, MPOrPaMM UM MHON MHTENNEKTYaNIbHOM COBCTBEHHOCTMH,
He npepocTaBnseTcs.

IBM ocTaBnsieT 3a cobon npaBo 0TO3BaTb pa3peLleHnst, NPeLoCTaBeHHbIe 3TUM OOKYMEHTOM, eC/n, No
MHeHuto IBM, ncnonbsoBaHue nybnmkaumnim HaHocuT ywepb IBM nnu, kak aTo ycTaHoBneHo IBM,
BblLLUENPUBEOEHHbIE UHCTPYKLMK He cobntofaroTcsa LoMXKHbIM obpasom.

3anpeLaeTcs 3arpyXatb, 3KCNOpPTUPOBaTh UM PE3KCNOPTUPOBATb 3Ty MHOPMALMIO, ECZTM MPU 3TOM He
6yoyT NOMHOCTLIO COB/I0AATLCA BCE MPUMEHMMbIE 3aKOHbI M MOCTAHOBJIEHMS, BK/OUas BCEe 3aKOHbI U1
nocTtaHoeneHus CLUA, kacatouimecs akcnopTa.

IBM HE OAET HUKAKUX TAPAHTU OTHOCUTESIbBHO COOEPXXAHNA 3TUX NYBJINKALMN.
NYBNNKALMN MPEOCTABNAIOTCA "KAK ECTb", BE3 KAKUX-TTUBEO FAPAHTUN, ABHbLIX U
MOAPA3YMEBAEMbIX, BKJTROYASA (HO HE OTPAHNYMBAACH TAKOBbIMU) NMPEOMNONTAFAEMbIE
FAPAHTWM OTCYTCTBUS HAPYLLIEHWIA, KOMMEPYECKOW NPUrOOHOCTU UM COOTBETCTBUS
ONPELENEHHOW LENN.
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