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Npeaucnosue

IBM® SPSS Modeler - 310 IBM Corp. HHCTpyMeHTaJIbHAS Cpeia MacITaba NpeAnpusaThs /11 AHAJIN3A TaHHBIX.
SPSS Modeler moMoraet opraHu3anusM yIy4dIIuTh B3aUMOCBSI3U C KJIMEHTaMH U OTJCJIbHBIMU JIALAMH,
obecnieunBas Tiry0oKoe MOHNMaHNe NaHHbIX. OpraHn3anuy UCIOJIBL3YIOT NpHoOpeTeHHbIe ¢ momorsio SPSS Modeler
r1yOOK¥e 3HAHUS ISl COXPAHEHUS! BHITOJHBIX 3aKa34YMKOB, OOHAPYKEHISI BO3MOXHOCTEH JTOMOJIHUTEILHBIX
IIOKYIIOK, IPUBJICYCHNS] HOBBIX KJIMEHTOB, OOHAPY)XEHNUS OLIMOOK, COKPAIIEHHUs PICKOB 1 YJIy4IlleHuit B oOecriedueHnI
TOCYJapCTBEHHBIX CITyXKO.

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

O 6usHec aHanuTuke IBM

ITporpammuoe o6ecnieuerre IBM a5 Ou3HeC aHAJMTUKY MPEAOCTABIISIET MOJIHYIO, TOCJIeI0BATEILHYIO M TOYHYIO
nHPOPMAINIO, KOTOPasl MOBbIIAET 3(h(HEKTUBHOCTH BeAeHUs OuzHeca. [ToIHbII HAGOP MPOrPAMMHOT0 OOECTIeUeHU ST
st [business intelligencel [rporrocTiyeckoit anamuTuku [ynpasienns GpuHAHCOBOM 3DPEKTHBHOCTHIO U CTpATErHei| 1
RHATMTHYECKIX IPHUJIOKEHHMI| TO3BOISIET SICHO BHACTh TEKYIIYIO CHTYAIIHIO, 4 TAKXKE JeIaTh IPOTHO3BI,
MO3BOJIAOIINE TPEANPUHUMATD IPAKTUYECKUE JeUCTBUS. B coueTaHnu ¢ peleHusiMu 119 KOHKPETHBIX OTpaciiei,
MIPOBEPEHHO MPaKTUKOMN U ycayramu OusHec aHamTrka IBM mo3BoJisieT opraHu3anusm JF0OBIX pa3MepoB
JIOCTUTaTh HAWBBICIIICH TPOU3BOAUTEIILHOCTH, YBEPEHHO ABTOMATH3MPOBATH IPOIIECCH] MPUHSITHS PEIICHUH 1
JIOOWTHCS JIyUIINX PEe3yIIbTATOB.

Kax cocraBHas yactb 3TOro Habopa, mporpammuoe obecrneuenne IBM SPSS Predictive Analytics momoraet
OpraHM3alusIM IPe/ICKa3bIBATh OyAyIIUe COOBITUS U NIPEIIPUHAMATH IPAKTHYECKHE JISHCTBHS HEOCPEACTBEHHO Ha
OCHOBe 3THUX Ipejicka3anuii. KoMmmepueckue, mpaBUTEILCTBEHHbBIC 1 HAYYHbIE OPraHU3AIMN BCETO MHUPA,
noJiaratorcst Ha Texuosioruro IBM SPSS, obecnieunBaronyto KOHKYpEHTHOE IPEUMYIIECTBO B IPHUBJICYEHHH,
yIIEePKaHUU KJIMEHTOB W MOBBIIICHUS OTJAA4U OT HUX NIPU YMEHbBIIICHUH JOJIHA OIIUOOYHBIX PEIICHUN U COKPAILICHUA
puckoB. Bxirouast nporpammMuoe obecneuenre IBM SPSS B cBou exenHeBHbIE onepaniy, OpraHu3anid MOTyT
MIPOTHO3UPOBATDH OYAYIINE COOBITHS, HAPABIISATh U ABTOMATU3UPOBATH PEIICHHUS [IJI1 COOTBETCTBHUS OM3HEC-TIEIIIM
7 JOCTUTATh OIIYTUMBIX KOHKYPEHTHBIX TPeuMyIecTB. UTOOBI MOJIYYNTh AaIHbHEHITYI0 HHPOPMAIHIIO M
CBA3ATHCSA C IIPeJCTABUTENIEM, 3aiiauTe Ha [http://www.ibm.com/spss]

TexHUyecKana noaaepmKa

TexHnueckast HOJAEPIKKa MPETOCTABIISIETCS KJIMEHTaM, OIUIaYrBaroIuM 0OHOBHTEJIbHBIE B3HOCHL. [Tosp30BaTe N
MOT'YT 00paIaThCs B CIIy’KOY TEXHUYECKOH MOJIEPKKHU, €CJIN y HUX BO3HUKAIOT KaKnue-JIM00 NpoOIeMBI C
HCHOJIb30BaHUEM UJIM YCTaHOBKOM mporpammHuoro odecneyenusi IBM Corp.. K ciryxx0e TexHuueckoi noaaepxxku
MOXHO BBI3BIBATH Yepe3 caiiT IBM Corp. no azpecy |http://www.ibm.com/support] TTpu o6parienuu 3a noyiepxKoit
OyIpTe TOTOBBHI Ha3BaTh ce0s M OPTraHU3AINIO, B KOTOPOIi BEHI paboTaere.



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

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

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

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

MpoaykTtbl IBM SPSS Modeler

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

* IBM SPSS Modeler

» IBM SPSS Modeler Server

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

* IBM SPSS Modeler Batch

* IBM SPSS Modeler Solution Publisher

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

IBM SPSS Modeler

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

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

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

IBM SPSS Modeler Server

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

IBM SPSS Modeler Administration Console

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

IBM SPSS Modeler Batch

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

IBM SPSS Modeler Solution Publisher

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

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

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

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

Boinycku IBM SPSS Modeler

SPSS Modeler nocTyneH B CeIyOIIUX BBITYCKaX.
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SPSS Modeler Professional

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

SPSS Modeler Premium

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

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

HdoxkymeHTauua IBM SPSS Modeler

K nmoxymeHnTanum MmoxxHo obpatuthest u3 Menro Crpaska B SPSS Modeler. I1pu aTom otkpeiBaercst LienTp 3HaHmi
SPSS Modeler, o0O1ieiocTynHbli BHE JAHHOTO MIPOIAYKTA.

[ToymHas moxyMeHTanus I KaX0ro MPOAYKTa (B TOM YUCIIe HHCTPYKIMY [0 YyCTAHOBKE) TOCTYIHA TAKXKe B
dopmate PDF B HeCKOJIbKHX CKATBHIX HAlKaX KaK 4aCTh CKAYMBaeMOro o6pasa nmpoaykra. Kpome 3Toro, MoOxHO
ckayaTh 10KyMeHTH PDF ¢ Be6-caitra |http://www.ibm.com/support/docview. wss?uid=swg27046871|

HokymeHTaumna SPSS Modeler Professional

B xomiekt moxkymentanuu SPSS Modeler Professional (Bximrouast ykazanus IO yCTAHOBKE) BXOISIT:

* IBM SPSS Modeler PykoBoacTBo noJib3oBatesisi. OOliee BBeieHUe B Mcnoib3oBanue SPSS Modeler, B ToM uucie
0 CO3/TaHWU MOTOKOB JaHHBIX, 00pabOTKe MPOIYIIICHHBIX 3HAUCHNH, mocTpoeHnto Beipaxernuit CLEM, pabote ¢
MIPOEKTAMU ¥ OTYETAMHU M COCTABJICHUIO TAKETOB MOTOKOB /s BHeApenus B IBM SPSS Collaboration and
Deployment Services unu IBM SPSS Modeler Advantage.

*  V3ibl HCTOYHHKOB, 00padoTku u BeiBoAa IBM SPSS Modeler. Onrcanus Bcex y3J10B, CIIy>KaIIuX JJIs YTEHUS,
00pabOTKM U BBIBOJIA TAHHBIX B PA3JIMYHBIX (popMaTax. [1o cyIecTBy 3TO BCe y3JIbI, KpOME Y3JI0B
MOJICJITNPOBAHMSL.

*  V3asl MogesupoBanus IBM SPSS Modeler. Onucanus Bcex y3JI0B, CITy)KallluX JIJIs CO3/IaHUsT MOJIeTIei
nuccienoBanus naHHbIX. IBM SPSS Modeler npeasaraeT psii METOJIOB MOACIMPOBAHMS, B3SATBIX U3 TAKUX
obyacTeil, kak 00y4YeHre MAIIIMH, UICKYCCTBECHHBIN MHTEJUIEKT M CTATUCTHKA.

* PyxoBoactso no npukiaamasmM nporpammam IBM SPSS Modeler. ITpumeps! B 3TOM pyKOBOJICTBE CIIyXKaT
KPAaTKUM CIIENIMAJIM3UPOBAHHBIM BBEIECHUEM K T€M MJI UHBIM METOAAaM U TEXHOJIOTUSM MOJAEIMPOBAHUSL. DTO
PYKOBOJICTBO JIOCTYIIHO TaK)Xe€ B 3JICKTPOHHOM BHujie B MeHI0 CripaBka. JlonoIHnTeIbHYI0 HH)OPMALIHIO
CMOTPHUTE B pasjiesie |“HpI/IM€pr MIPUKJIAIHBIX TpOrpamMm’ Ha CTP. 4l

* Cuenapuu n apromatusamusi Python IBM SPSS Modeler. Mudopmarnys 06 aBToMaTH3aMN CUCTEMBI Iy TEM
co3aaHus cueHapueB Python, Bkirrouas crieHapuu CBOWCTB, KOTOPBIE MOTYT UCIIOJIb30BATHCS JJIsl pAOOTHI C
y3JIaMH U IOTOKaMH.

* PykoBoactBo no Bueapennio IBM SPSS Modeler . ndopmanus o BeimosiHenun IBM SPSS Modeler notokos
Kak maroB oopaboTku 3aganuii nox ynpasienueM IBM SPSS Deployment Manager.

* PyxkoBoactBo pa3padorunka IBM SPSS Modeler CLEF . CLEF npenocTaBiisieT BO3MOXHOCTH HHTET DALY C
ImporpamMmamMu Jpyrux HpOI/I3BO£[I/ITCJ'ICI71, TAaKNX KakK [moAnporpaMmabl O6pa6OTKI/I JAHHBIX WJIX aJITOPUTMBIL
MOJeNIMpoBaHus, kak ¢ y3iamu B IBM SPSS Modeler.
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*  PykoBoJCTBO 10 HccJIeI0BaHNIO JaHHBIX B 0a3e qanubix IBM SPSS Modeler. Tapopmanus o Tom, Kak
HUCIOJIB30BATHh MOIITHOCTHU Baleu 633]31 JAaHHBIX OJId NOBBIMICHUSA MTPOU3BOJUTCIIBHOCTU U PACHIMPEHUA AUAIIA30HA
BO3MOXHOCTE aHAJIN3a C MPUBJICYCHUEM AJITOPUTMOB OT CTOPOHHUX MPOU3BOIUTEIICH.

*  PykoBoJCTBO aAMHHHCTPATOPa H PYKOBOACTBO N0 npousBoauteabnoctd IBM SPSS Modeler Server .
HWudpopmanus o ToM, Kak CKOHPUTypupoBaTh 1 anMuHICTpupoBaTh IBM SPSS Modeler Server.

* IBM SPSS Deployment Manager PykoBoacTso noan3oBaressi. Miadpopmanus o0 Mcnosb30BaHIN
T0JIH30BaTENIbCKOTO HHTEpdeiica aIMIHACTPATHBHON KOHCOJIM BKJIFOUECHO B IPHUKJIATHYEO IPOTPAMMY
Deployment Manager nj1s1 MoHITOpUHTa U KoH(pUTYpHrpoBanus cepBepa IBM SPSS Modeler.

* PyxoBoacteo no CRISP-DM IBM SPSS Modeler. [Tomarosoe pykoBoJICTBO K UCHOJIb30BAHUIO METOI0JIOTUU
CRISP-DM g uccnenosanust nauubix SPSS Modeler.

* IBM SPSS Modeler Batch PykoBoacTBo nosn3oBaresst. [ToHoe pykoBoACTBO 1o ucnoJib3oBanuto IBM SPSS
Modeler B nakeTHOM pexMMe, BKJIFOYas IIOAPOOHOCTH BBINOJHEHHS B TAKETHOM PEXUME U apTYMEHTHI
KOMaHIHOI CTPOKU. DTO PyKOBOJICTBO AOCTYIHO TOJIbLKO B popmate PDF.

HokymeHTaumna SPSS Modeler Premium

B xommekT nokymerntanuu SPSS Modeler Premium (BkJTrouasi ykazaHus 10 YCTAHOBKE) BXOJIST:

* SPSS Modeler Text Analytics PykoBoacTBo noss3oBarens. VInpopManus 06 HCIOIb30BaHUN aHAJIMTHKA
TekcTOB coBMecTHO ¢ SPSS Modeler, B TOM urmcie o y3jaM UCCIICIOBAHUS TEKCTOB, MHTEPAKTUBHON
HHCTPYMEHTAJIbHOM Cpejie, NIabJIOHAM U IPYTHM PECYpPCaM.

MpuMepbl NpUKNagHbIX Nporpamm

HMHCTpyMeHTHI ucciieoBanus MaHHbIX B SPSS Modeler moMoraroT pa3pemmTh ITUPOKUI CHEKTP AEJIOBBIX U
OpraHnu3alfuOHHBIX npo6neM, a MPUMEPHBI NPUKIIAJHBIX IPOrpaMM NPEAOCTABIIAOT KPATKUE, [ICJICBBIC BBCICHUS B
KOHKPETHBIEC METOOBI 1 CHOCO6I)I MOACJIUPOBAHUSA. I/ICHOJ'[LSYCMI)IC 31€Ch Ha6op1>1 JAHHBIX HAMHOT'O MEHBIIIC
OT'POMHBIX CKJIAJI0OB JAHHBIX, KOTOPbIMHU YIIPABJIAIOT HEKOTOPLIC UCCTICAOBATEIN JAHHBIX, HO TPUMEHSACMBIC
MOHSTHUSL M METOIbI TOJDKHBI MACIITAOUPOBATHCS O PealbHbIX HPUKJIATHBIX MPOTPAMM.

YTo6BI 06paTUTECS K IpuMepaM, BeiOepuTe IIpumeps! npukiiagapix nporpamm B MeHro Crpaska B SPSS Modeler.

Daitpl JTaHHBIX U TOTOKH OpUMEPOB YCTAHABJIMBAKOTCS B IIAIIKE Demos B kaTaore YCTaAHOBKH ITPOOYKTA.

JomnomauTenpHy0 nHGOopManuto cMmoTpute B pazzaese| Tlanka demos”

IIpumepb1 MoenpoBanusi 6a3 JanubIX. CMOTpPUTE 3TU IPUMEPBI B pyKoBoicTBe IBM SPSS Modeler: Pykosoacteo
10 UCCACTOBAHUIO JAHHBIX 6 0A3€ JAHHBIX.

ITpameps! cienapueB. CMOTpPHUTE 3TH PUMEPHI B pykoBoicTBe IBM SPSS Modeler Scripting and Automation Guide.

Manka demos

Daiisibl JAHHBIX U IPUMEPBI TOTOKOB, HCIOJIb3yeMbIE C IPUMEPAMU MPHUKJIATHBIX TPOIPAMM, YCTAHABIIUBAIOTCS B
nanke Demos B kaTajore ycranoBku npoaykTa (manpumep: C:\Program Files\IBM\SPSS\Modeler\<sepcus>\
Demos). K 3T0if manke MOXHO Takke 00paTUThCs u3 rpymibl nporpammM IBM SPSS Modeler 8 menro ITyck Windows
WJIH, IIEJIKHYB o Demos B ciiicke HEJaBHO MCIOJIb30BABIINXCS KATAJIOTOB B AUAJIOTOBOM OKkHE Paili > OTKpPbITh
HOTOK.

OTcnexunsaHue nNULEH3Nn

ITpu pa6ote ¢ SPSS Modeler ncnosib30BaHue JIMIEH3NI OTCIICKUBACTCS M 3AMUCHIBACTCS B )KypHAJI uepe3
peryJisipHble HHTEpBaJbl BpeMeHu. B sxypHasl 3anucbiBaroTcs nokazatenu juueHsuposanuss AUTHORIZED _USER u
CONCURRENT_USER; Tun 3anucbIBa€MOr0 B XXypHAaJI TOKAa3aTeJisl 3aBUCUT OT THIIA JIMIIEH3UU, KOTOpas y Bac eCcTh
st SPSS Modeler.
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I'enepupyembie ailyibl )XypHATIOB MOTYT 00pabaThiBaThes nHCTpYMeHTOoM IBM License Metric Tool, u3 xoToporo
Bbl MOXETE CTCHEPUPOBATHL OTUYCTBL 06 UCIIOJIb30BAHUU .]'II/IHCH3I/H7L

DailIbl )KypHAJIOB JIMIIEH3UPOBAHUS CO3AF0TCS B TOM K€ KATAJIOre, Ky I 3alMChIBAIOTCS M (Palijibl )KYPHAJIOB
kmenta SPSS Modeler (mo ymomuanuto SALLUSERSPROFILE%/91BM/SPSS/Modeler/<sepcusi>/10g).
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NnaBa 2. UccnepoBaHue B 6a3e gaHHbIX

O630p mogenupoBaHua 6a3 AaHHbIX

IBM SPSS Modeler Server moaaepxuBaeT HHTETPAIIUIO C UCCIIEJOBAHAEM JTAHHBIX U HHCTPYMEHTAMH
MOJICJIMPOBAHMS, TOCTYITHBIMHU Y TTOCTaBIIUKOB 0a3 MaHHBIX, B TOM yucie ¢ IBM Netezza, Oracle Data Miner u
Microsoft Analysis Services. [TocTpoeHre MoeJICii, UX CKOPUHT U COXpaHEHUE B Oa3e JaHHBIX - BCE 3TH ONCPALUU
BO3MOXHBI B IpukJjaaHoii nporpamme IBM SPSS Modeler. DTo mo3BosisieT coueTaTh aHAJIMTHYECKHE BO3MOXHOCTH
U JIerkocThb ucnoJib3oBanusi IBM SPSS Modeler ¢ MOITHOCTBIO ¥ IPOM3BOAUTEILHOCTBIO 0a3bl JAHHBIX, peajn3ys
OHOBPEMEHHO TPEUMYIIECTBA COOCTBEHHBIX AJITOPUTMOB 0a3 JaHHBIX, IPEIOCTABIIACMBIX 3TUMU OCTABIIUKAMHU.
ITocTpoeHue Mo ieeli BEIOIHSIETCS B 0a3e JaHHBIX, KOTOPbIE MOKHO 3aTeM MPOCMOTPETh U OLIEHUTh B HHTEpdeiice
IBM SPSS Modeler 00bI4HBIM cITOCOOOM, a B CJIy4ae HEOOXOIMMOCTH - BHEAPHUTH ipu moMotnu IBM SPSS Modeler
Solution Publisher. [TognepxuBaemMblie aropuTMBbI HAXOASATCS Ha HamTpe MoemmpoBaHue 6a3 qaHHLIX B IBM
SPSS Modeler.

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

* 3avacrtyro arropuTMsl In-Database mOJTHOCTBIO HHTETPUPYIOTCS C cepBepOoM 0a3 JaHHBIX M MOTYT O0ECIeINTh
VIIy4YIIEHHYIO TPON3BOIUTEIHHOCTb.

* Mogeym, BCTpOCHHBIE U XpaHsiuecs B 6aze gaHHbIX (“In-Database™), MOXHO MpoIiie BHEIPUTH B JIFOOYIO
o0parmaronIyrocs K Hell IpUKJIaHyo TPOrpaMMy ¥ COBMECTHO UCIIOJIB30BATH C 3TOW IMPUKJIIATHOW IPOT PAMMO.

renepupoBanne SQL. Monemposanue In-Database otimuaercs ot reaepupoBanns SQL, nHave HA3BIBAEMOTO
o6patabM neperocoM SQL (“SQL Pushback™). DTa ¢pyHKIIMOHATIHEHASI BO3MOXHOCTH MO3BOJISIET TEHEPUPOBATH
onepatopsl SQL st cobcTBenHbIX onepanuii IBM SPSS Modeler, koTopblie MOTyT OBITh "HIepeHeceHbl 00paTHO" B
0a3y JaHHBIX (TO €CTh BBINOJIHEHBI B HEil) C IEJIbIO YIIyUIIeHU s TPOU3BOIUTEIbHOCTU. Hanpumep, y3J1bl CIUSHUS,
arperainuu, u Beibopa - Bce reHepupyroT ko SQL, 17151 KoTOpOro Bo3MOXeH 0OpaTHBIN epeHoc B 6a3y TaHHBIX
aTuM crocobom. [Ipumensisi renepupoBanue SQL B coueTanuu ¢ MoJeMpOBaHNEM 06a3 TaHHBIX, MOXXHO HOJIYYUTh
MOTOKM, 00pabaTeiBacMbIe B 0a3¢ TaHHBIX OT HAYaja JI0 KOHIA, YTO MPUBEIET K 3HAYUTEIILHOMY POCTY
MIPOU3BOIMTEILHOCTH OTOKOB, 3amyckaeMbix B IBM SPSS Modeler.

Ilpumeuanue: MonemmpoBanne 6a3 gaHHBIX 1 onTuMu3anmst SQL TpebyroT, uTo0bI Ha koMmmbroTepe IBM SPSS
Modeler 6bL1a BKJTIOUEHA BO3MOXKHOCTH coeuHenust ¢ cepsepoM IBM SPSS Modeler. TTpu BritoueHHO#
BO3MOXKHOCTH COEIMHEHHSI MOKHO 00paIiaThes K aJlTOpUTMaM 6a3 TaHHBIX, BBIIOJIHATE 00paTHEI epeHoc SQL
HEMOCPEICTBEHHO ¢ kymeHTa cepBepoM IBM SPSS Modeler u obpamatsces k cepsepy IBM SPSS Modeler.
[TpoBepbTe TeKyllee COCTOSIHUE JIMLIEH3HH, JIJISl Yero B MEHIo KiieHTa cepsepoM IBM SPSS Modeler BriGepure:

Cupaska > O nporpamMme > /lonoJiHUTe IbHbIE I0IPOOHOCTH

Eciii BO3BMOXHOCTh COCIUHEHUS BKJIFOUeHA, HA BKJIafke COCTOSIHUE JIMIIEH3UN BbI yBUUTE Omluio Pa3peienue s
cepBepa.

I/IH(bOpMaHI/I}O O MOAACPKUBACMBIX AJITOPUTMAX CMOTPUTE B CICAYIOIIUX pa3€jax AJId KOHKPETHBIX MOCTABIINKOB.

Yto TpebyeTcAa
JJ1s BBIMOJTHEHNST MOACITUPOBAHUS 0a3 TaHHBIX TPEOYETCs CIIeIYIOIIee YCTAHOBJICHHOE TPOTrpaMMHOE 00ECIIeUeHUE:

* Coenunenne ODBC c cooTBeTCTBYyIOIIEH 02301 TaHHBIX U YCTAHOBJIEHHBIE 00s3aTEIbHbIE aHAIUTHIECKIE
koMnoHeHThl (Microsoft Analysis Services unu Oracle Data Miner).

* B IBM SPSS Modeler Hafo BKIIIOYUTH MOACHPOBaHNe Oa3 JaHHBIX B IMAJIOTOBOM OKHe BcrmoMmoraTtebHbIe
pHKIaaabie TporpaMmsl (MHCTpyMeHTHI > BenoMorareibHbIe NPHKJIAIHBIE IPOrPAMMBI).
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* Hanmo Brirounth onmuu I'enepupoBath SQL 1 Onrummszamus SQL B muaioroBoM okHe [Top30BaTesibckue ONmun
B IBM SPSS Modeler, a Takxe Ha IBM SPSS Modeler Server (ecsn on ucnosib3yetcsi). O6paTuTe BHUMaHKE HA TO,
4yTo ontumuzanus SQL He cTporo o6s3aTesibHA 1JIsI MOJEIMPOBAHUS 043 TaHHBIX, HO PEKOMEHIYETCS IO
MPUYMHAM POU3BOIUTEILHOCTH.

IIpumeuanue: MonemmpoBanue 06a3 gaHHBIX U onTuMu3aims SQL TpebyroT, uToObI Ha KoMmnbroTepe IBM SPSS
Modeler O6bL1a BKJTIOUEHA BO3MOXKHOCTH coeuHeHns ¢ cepBepoM IBM SPSS Modeler. TTpu BrtoYeHHO#
BO3MOXXHOCTH COCTMHEHHSI MOKHO 0oOpaIaThbes K aJlrOpuTMaM 0a3 TaHHBIX, BHIIOJHATH 00paTHEIH nepeHoc SQL
HETIOCPEICTBEHHO C KmeHTa cepBepoM IBM SPSS Modeler u o6pamartscs k cepsepy IBM SPSS Modeler.
ITpoBepbTe TekyIilee COCTOSHUE JIMIEH3UH, IS YeTO B MeHIO KymeHTa cepBepom IBM SPSS Modeler BriOepuTe:

Cupaska > O nporpamMme > /lonoJiHUTE/IbHbIE NOIPOOHOCTH

EcJit BO3MOXHOCTh COE/TMHEHNUS BKJIFOUeHA, Ha BKJ1ajke COCTOSIHYUE JIMIIEH3UN BbI yBUUTE Omiuto Pa3peienue s
cepBepa.

Bounee l'[O,ElpO6HyI0 I/IH(bOpMaI.II/IIO CMOTPHUTE B CIICAYIOIIUX pa3aciaxX AJIsI KOHKPECTHBIX IIOCTABIIUKOB.

NMocTtpoeHne moaenu

ITporecc mocTpOeHUSI U OLIEHKH MOJIEJIeH C MCIIOJIH30BAHNEM AJITOPUTMOB 0a3bl JAHHBIX AHAJIOTWYEH IPYTUM THUIIAM
uccienoBanus nanubix B IBM SPSS Modeler. O61umit npouecc paboTsl ¢ y3J1aMu ¥ "ciienkamMu' MOAeIMPOBAHUS
MMOXOX Ha JIF000ii apyroit motok npu padbote B IBM SPSS Modeler. EnnncTBeHHAas pa3HUIIA COCTOUT B TOM, YTO
(akTnueckass 00pabOTKa JAHHBIX M IIOCTPOCHIE MOJIEJIN TIepeIaHbl B 6a3y JaHHBIX.

IToTox MoaempoBanus 0a3bl JAHHBIX MPUHIUINAILHO HE OTJIMYAeTCs OT ApyTrux motokoB B IBM SPSS Modeler, Ho
9TOT MOTOK BEHITIOJIHSET BCE ONepanuy B 0a3e JaHHBIX. K TakUM onepanusM OTHOCHTCS, HAIPUMED, TOCTPOCHHUE
MOJIEJIU C UCIOJIb30BaHUEM y3J1a AepeBa perennii Microsoft. [Tpu 3amycke sToro notoka IBM SPSS Modeler
nepenaet B 0a3y TaHHBIX HHCTPYKIMK HA TOCTPOCHUE M COXPAHEHNE UTOTOBOI MOJIEIH, a MOAPOOHbBIE TaHHBIE
ckaunBatotcs B IBM SPSS Modeler. ®akt BbinosiHeHUs B 6a3e 1aHHBIX 0003HAYAETCS 3aTEHEHHBIMU (PHOJIETOBBIMHU
y3JIaMU B TIOTOKE.

MoaroToBKa AaHHbIX

Hezasucumo ot TOr' 0, UCIIOJIB3YIOTCA JIN CcOOCTBEHHEIC aAJIrOPUTMBI 6asbl JaHHBIX, PE3YJIbTAThI HOATOTOBKH JAHHBIX
Hago IIpu HepBOﬁ BO3MOXHOCTH IICPEAABATH B 63.3}7 JaHHBIX IJI ITOBBIIICHUS IPOU3BOAUTCIIbHOCTH.

* Ecim ucxonnble JaHHbIe XpaHATCs B 0a3e JAaHHBIX, HEOOXOJUMO COXPAHSITh UX TaM, yOeIUBIIUCH, YTO BCE
HY>KHBIE Olepalyi OOPATHOIO MOTOKA MOXKHO Npeodpa3zoBatsh B SQL. DTo NpeIoTBpaTUT CKAYMBAHKME JAHHBIX HA
IBM SPSS Modeler u nposiBieHue 3¢dexra y3koro ropiia, KOTOPHIit MOT OBI CBECTH HA HET BCE BHITObI, U
MTO3BOJIUT BBHIMOJIHSITE BECh IOTOK B 0a3e JaHHBIX.

* Ecim ucxo/iHble TaHHBIE He XpaHATCs B 6a3e JaHHBIX, MOJIEIMPOBaHUE 0a3bl JAHHBIX BCE PABHO MOXHO
HCIIOJIb30BaTh. B 3TOM cilyuae moAroToBka naHHBIX mpoBoautcs B IBM SPSS Modeler, u moarotoBieHHbINH HAOOP
JTAHHBIX aBTOMATHYECKU 3aKaunBaeTCs B 023y JAHHBIX JJIS IIOCTPOCHUS MOJICIIH.

CKoOpuUHr moaenu

Mopnemu, creaepupoBanuble B IBM SPSS Modeler ¢ ncnosib3oBanneM UCCIIeJOBAHUS TAHHBIX B 0a3e TaHHBIX,
OTJIMYAIOTCS OT 00BIYHBIX Mofesieit IBM SPSS Modeler. XoTst 3Ti Mo/Ie/i MOSIBJISIIOTCS. B MEHEKEPE MOJIEJICH Kak
CTEHEPUPOBAHHBIE “CJIEIKKA” MOJIEJIEH, HA CAMOM JIeJIe OHU NMPEACTABJISIIOT COOOH Y/IaJIeHHbIE MOJIEITH, XPAHSIIUECS]
Ha YJaJICHHOM cepBepe 0a3 JaHHbIX WK uccienoBanus ganubix. B IBM SPSS Modeler BeIBOISITCSI IPOCTO CCHLIKU
HA 3TH yJaJICHHbIe MOJIe/IH. Jlpyrumu ciioBamu, mokassiBaeMas Moiesib IBM SPSS Modeler - aTo "mycras" mosensb,
cojiepkainas Takyro HHGOPMAIUIo, KaK UMs X0CTa cepBepa 0a3 JaHHBIX, UM 0a3bl JAHHBIX U UM MOJEIH. DTO
OTJIMYNE BaXXHO HOHUMATB IIPU IIPOCMOTPE U OLEHKE MOJIEJIeH, CO3JaHHBIX C UCTIOIH30BaHIEM COOCTBEHHBIX
aJITOPUTMOB 0a3bl TAHHBIX.

IMTocre co3aanus MO/IEIM BbI MOXETe JOOABUTH €€ B OTOK /ISl OLIEHKHU, KaK U JIFOOYIO IPYI'YIO CTEHEPHUPOBAHHYIO B
IBM SPSS Modeler monienn. Best onieHka mpon3BoauTcs B 6a3e JaHHBIX, TaXKe €CJIM HET onepaiuii o0paTHOTO
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noToka. (Onepanuu 0OpaTHOTO MOTOKA MOTYT UCIOJIb30BAThLCS IJIs1 Oa3bl TAHHBIX, €CJIM MOXKHO TMOBBICUTD
IPOU3BOAUTCIIBHOCTb, HO OHU HE Tpe6yI-OTC$[ JJIA IPOBEACHU A OHCHKI/I). B 6OJ'[LIHI/IHCTBC CJIY4a€B BBl MOXCTE
MIOCMOTPETh CTEHEPUPOBAHHYIO MOJIEJIb, UCIOJIb3YS CTAHJAPTHBIN Opay3ep MocTaBIIuKa 6a3bl JAHHBIX.

U npu mpocMoTpe, 1 Ipu CKOPUHTE TpedyeTcsl AeCTBYIOIee COeIMHEHNE C cepBepoM, rie 3amyiieHs! Oracle Data
Miner mum Microsoft Analysis Services.

MpocmoTp pe3ynbTaToB U 3agaHMe NapaMeTpoB

JJ1s mpocMoTpa pe3yIbTaTOB U 3aJaHUs IapAMETPOB OLEHKH JBAXKbI LICJIKHATE IO MOJEIM HA XOJICTE IIOTOKA.
MOXHO TakXe IIEeJKHYTh MPaBOi KHONKOH MBIIIHX 110 MOZEJU U BEIOpaTh oniuro ITpocMoTp mim VI3MeHHTbD.
KoHkpeTHbIe HapaMeTphl 3aBUCST OT THIIA MO/IEJIH.

AKcnopT U coxpaHeHue moaenei 6a3 AaHHbIX

Mopeim 1 cBOJIKM 60a3 JaHHBIX MOXKHO 3KCIIOPTUPOBATHL U3 Opay3epa Mojelieil TakuM e 00pa3oM, Kak U Ipyrue
Mojes, co3ganabie B IBM SPSS Modeler, ncrosib3ys onmuu B MeHto dait.

1. B mento ®aiin Opaysepa Moneseit BeIOepuTe JH00YI0 U3 CJeAYIOIINX OMIMA:
* DJKCNOPT TEKCTA - SKCIIOPTUPYET CBOJIKY MOJIEIIN B TEKCTOBBIN (haiii
* Okcnoptr HTML - skciopTupyeT cBoaky Moaesu B dhaitn HTML

* Oxkcnopt PMML (noanepxusaetcs Tosbko A1 moaeseir IBM DB2 IM) - skcniopTupyeT MoJeM Ha SI3bIKe
pa3MeTKH npecKa3aTebHbIX Mosesteil (predictive model markup language, PMML), u a1 Moaesn MOXHO
HCHOJIb30BaTh ¢ ApYrUM noajaepxusaroiiuM PMML nporpaMMHBIM o0ecrieueHUeM.

Ilpumeuanue: CreHepupOBaHHBIE MOEII MOKHO TaKXKe COXPaHUTh, BEIOpaB B MeHI0 Paiiir ommro CoXpaHnThb y3ed.

CornacosaHHOCTb Moaenu

J1s1 kaxxaoli creHeprpoBaHHO Mojiesn 6a3bl nanHbIX IBM SPSS Modeler xpanuT onucanue CTpyKTypbl MOJieH, a
TaKXe CChLIKY Ha MOJIEJIb C TEM K€ UMEHEM, KOTopasi XpaHuTcs B 0a3e gJaHHbIX. Ha Bkiagke CepBep
CreHEpUPOBAHHON MO/IEJIM BBIBOJAUTCS YHUKAJIbHBIN KJTF0Y, CO3AHHBIN AJI 3TOM MOJI€JId, KOTOPBIl COOTBETCTBYET
JIeHCTBYIOLIEH MoJiesu B 0a3e TaHHbIX.

IBM SPSS Modeler ucnosbs3yeT 3TOT IPOU3BOJIBHO CreHEPUPOBAHHBIN KJIFOY JIJIS IPOBEPKH, YTO MOJIEITH
MO-TIPEKHEMY COTJIACOBAHA. DTOT KIIFOY COXPAHSETCS B OMICAHUT MOJIEIIN IIpH ee mocTpoeHun. [lepern 3amyckom
ITOTOKA BHEIPEHUST PEKOMEHIYETCS IPOBEPUTD, YTO 3TH KJTFOYHM COBIAIAFOT.

1. YToO6BI IpOBEPUTH COTIACOBAHHOCTH MOJIEIIU, XPAHUMOI B 0a3e TaHHBIX, CPABHUBAS €€ ONMCAHHE CO CIyYaitHbIM
KrouoM, xpaHuMbeiM B IBM SPSS Modeler, rHaxkxmute xHOTKY [IpoBeputs. Eciti Momess 6a3bl TaHHBIX HE
yaaeTcs HalTH WM KJIFOY HE COBIIAIAET, BRIBOJIUTCS COOOIIEHNE 00 OImmoKe.

MpocmoTp n aKcnopT creHepupoBaHHoro SQL

CrenepupoBaHHbIi Ko SQL MOXHO IPOCMOTPETH NEPe] BHIIOJIHEHUEM, YTO MOXKET OBITh ITOJIE3HBIM JJIS1 OTJIAAKH.

Inasa 2. UccenoBanue B 6ase faHHbIX 9
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Fmasa 3. TpeboBaHua ana uHterpaumm ¢ Microsoft Analysis
Services

IBM SPSS Modeler u Microsoft Analysis Services

IBM SPSS Modeler nognepxupaet unterpamuto ¢ Microsoft SQL Server Analysis Services. 9ta GpyHKIHOHAIbHAS
BO3MOXHOCTB peaJin30BaHa Kak y3Jibl Moaemposanus B IBM SPSS Modeler u moctynHa n3 naamtpel
MOJIEJIMPOBaHUs 0a3bl JaHHBIX. ECIi 9Ta majmTpa He moKazaHa, e MOKHO aKTUBHPOBATH, BKJIFOUNB HHTET PAIIUIO
MS Analysis Services Ha BkJagke Microsoft B tnatoroBoMm okHe BecmomorartebHbIEe TPUKJIATHBIE IPOTPAMMEL.
JIonoHATEIbHYI0 HHYOPMAIIHIO CMOTpHUTE B paszese [‘Bxmouenue naTerpammu ¢ Analysis Services” ua ctp. 13|

IBM SPSS Modeler moanepxuBaeT HHTETPAIMIO CICAYIONIUX aaropuTtMoB Analysis Services:
* JIepeBbs pelICHUit

* Kiacrepuzanus

* TIpaBWJIA CBSA3BIBAHUS

* HamBHas Mozesb baiieca

* JluneiiHas perpeccust

* HENpoCeTh

» JlorucTmyeckas perpeccus

* BpeMmeHHBIE psbl

® KJacTepusanus MOCJIEIOBATEILHOCTEM

Ha creqyroreit iuarpaMme moka3aH MOTOK TAHHBIX OT KJIMEHTA Ha CepBep, KOT/Ia NCCIIeIOBAHNEM JaHHbBIX B 0a3e
naHHbix ynpasisier IBM SPSS Modeler Server. [TocTtpoenne Mozesi BhIIOJIHsIETCS ¢ HoMolIbio Analysis Services.
IMosyuennast MoJiesib coxpansiercst Analysis Services. Ccbliika Ha 3Ty MO/Iesib 00pabdaTeiBaeTcs B moTokax IBM
SPSS Modeler. 3aTem 3Ta Mozesb ckaunBaetcs u3 Analysis Services m1s onenku uim Ha Microsoft SQL Server, wm
B IBM SPSS Modeler.
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PucyHok 1. lNotok aarHHbix mexxay IBM SPSS Modeler, Microsoft SQL Server n Microsoft Analysis Services npu
OCTPOEHUN MOAEN

Hpumeuanue: IBM SPSS Modeler Server He 00s13aTesieH, XOTs 1 MOXET UCoJb30BaThes. Kiuent IBM SPSS
Modeler MmoxeT cam 00pabaThIBATh BEIYUCIICHUSI UCCIICIOBAHUS JAHHBIX B 0a3¢ TaHHBIX.

TpeboBaHua ana uHterpauum ¢ Microsoft Analysis Services

Huke npuBeieHbI 00s3aTe IbHBIE IPEIBAPUTEILHBIE TPEOOBAHUS IUIsSI HPOBEACHUS MOJICIMPOBAHKS B 0a3¢ TaHHBIX
pu nomoIny aaroputMoB Analysis Services ¢ IBM SPSS Modeler. UtoOb1 yOequTcst B ©X COOIIFOICHAN, MOXET
MOTPe6OBATHCS IPOKOHCYJIbTUPOBATHCS C aIMHUHACTPATOPOM 0a3 JaHHBIX.

* IIporpamma IBM SPSS Modeler, paboTaroras ¢ ycranoBkoit IBM SPSS Modeler Server (B pacupenesieHHOM
pexume) B Windows. I[Timatdopmer UNIX B aToif maTerpammu ¢ Analysis Services He OIIepKIBAFOTCS.

Baxnoe 3ameuanue: I[Tosnp3oBaterm IBM SPSS Modeler momkabl ckoHpUrypupoBath coeuaeane ODBC npu
nomomu apaiiBepa SQL Native Client, noctynaoro B Microsoft mo ykazannomy amxe URL B pazaesne
Homnoanuteavhvie Tpebosanus k cepsepy IBM SPSS Modeler. Ipaiisep, npegocrasasemuiii ¢ IBM SPSS Data Access
Pack (u, xax npasuno, pexomengyemsiil 1449 ucroavzoseanus ¢ IBM SPSS Modeler ¢ apyrux sanauax),
UCITOAb3068ATb 6 ITUX YEAAX He peKOMeHayeTcA. I paliBep HY)KHO CKOH(DUTYpUPOBATh I UCIOJIb30BaHus SQL
Server ¢ BKJIFOUEHHO! onnuell BKIIOYNTH HHTerpupoBanHyo npoBepky noamunoctn Windows (Pazpemmts
BCTPOEHHYIO MpoBepky noammHHoctr Windows), mockosibky IBM SPSS Modeler He moamepxuBaeT
ayrertudukanuto SQL Server. 1715 moJIy4eHAS JOTMOTHATEILHBIX CBEICHIIA O CO3/TAHUY U HACTPOUKE
paspemernii 1 ncrouHnkoB JaHHBIX ODBC oOpatnuTteck k cBOeMy aIMHUHUACTPATOPY Oa3bl TaHHBIX.

» JMosoken ObITh yeTanoByeH SQL Server, XoTs He 00513aTeJIbHO Ha TOM e xocte, uto u IBM SPSS Modeler. V
nosb3oBatelieit IBM SPSS Modeler 1oymkHBI OBITH JOCTATOYHBIC pA3PEIICHUS HA YTCHUE U 3aIIACh TAHHBIX U Ha
0TOpachIBaHUE U CO3/IaHUE TAOJIHI M TPOU3BOIHBIX TaOJIHII.

IIpumeuanne: Pexomenmyercst SQL Server Bepcuu Enterprise Edition. Enterprise Edition obecrieunBaet
JIOTIOJIHUTEJIbHYIO THOKOCTD, TPEAOCTABIISIS JIOMOJHUTEIbHBIE TAPAMETPBI [IJIs1 HACTPOUKH Pe3yJIbTaTOB
anroputmoB. B Bepcun Standard Edition npegocTaBisitoTes T€ e HapameTpbl, HO PeAaKTHPOBATh HEKOTOPbIE
JIOTIOJIHUTEJIbHbIE HAPaMETPhI II0JIb30BATEIISIM HE Pa3pEILeHO.

* IIporpamma Microsoft SQL Server Analysis Services qospkHa OBITh YCTAHOBJICHA HAa TOM e XocTe, yTo 1 SQL
Server.
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Jlonosmuresbubie TpedoBanust kK IBM SPSS Modeler Server

s ucnionb3oBanus anroputMmoB Analysis Services ¢ IBM SPSS Modeler Server Ha komnbroTepe xocta IBM SPSS
Modeler Server H0KHBI OBITh YCTAHOBJICHBI CJICTYIOIINE KOMIIOHCHTHI.

IMpmmeuanne: Ecymm SQL Server ycranoBiieH Ha ToM ke XocTe, uTo 1 IBM SPSS Modeler Server, 3Tu KOMIOHEHTBI

OyIyT yXKe TOCTYIHBL.

* Ilposaiinep OLE DB Microsoft SQL Server Analysis Services 10.0 (06s13aTeIbHO BEIOCPUTE IPABUIHHBINA BAPHAHT
JUISI ACTIOJIb3YEMOH ONepalmoOHHON| CUCTEMBI)

* Microsoft SQL Server Native Client (06s13aTeTbHO BEIOCpUTE TPABUJIbHBIN BAPUAHT ISl HCIIOJIb3YeMOM
OTIEPAIIOHHOM CHCTEMBI)

* Ecmm BeI ucnosib3dyete Microsoft SQL Server 2008 wm 2012, moryT notpeboBaThes Takke Microsoft Core XML
Services (MSXML) 6.0.

YToOBI CKaYaTh 3TH KOMIIOHEHTHI, IEpeHanTe HAa CallT www.microsoft.com/downloads, B CTpOKe MOUCKA BBEIUTE
NET Framework nmu SQL Server Feature Pack (17151 Bcex ocTaIbHBIX KOMIIOHEHTOB) U BbIOEPHUTE NOCIIETHUIMA
nakeT muist Bateit Bepcun SQL Server.

CHavaja MOXeT TOTpe60oBaThCsS YCTAHOBUTD JPYTHE MAKEThI, KOTOPBIE TAKKe JOJDKHBI OBITh TOCTYIHBI Ha caiiTe
ckayuBaHus Microsoft.

JlonosmmuresbHbie TpedoBanusi kK IBM SPSS Modeler

s ucniosib3oBanus aaroputMoB Analysis Services ¢ IBM SPSS Modeler Ha kjMeHTe TOJDKHBI OBITH YCTAHOBJICHBI
BCE IIPUBE/ICHHBIC BBIIIIE, & TAKKE CJICIYFOIIHEe KOMIIOHEHTHI:

* Microsoft SQL Server Datamining Viewer Controls (00s3aTeIbHO BEIOEpHUTE IPABIIIbHBI BAPHAHT IS
UCIIOJIb3YEMOU OlIepAIIMOHHO CUCTEMBI); K STOMY KOMIIOHEHTY TaKxXe TpeOyeTcs:

* Microsoft ADOMD.NET

YUToObI CKA4YaTh 9TH KOMIOHEHTBI, IEpeiiinTe Ha callT www.microsofi.com/downloads, B CTpOKe MOUCKa BBEIUTE
SQL Server Feature Pack u BeiOepuTe nmocesenuit makeT a1 Bameit Bepcun SQL Server.

Ipumeuanue: MonenupoBanue 60a3 maHHbIX U onTuMu3anusg SQL Tpedyrot, uToOkI Ha KoMnbroTepe IBM SPSS
Modeler 6b11a BKJIFOYEHA BO3MOXHOCTB coennHenns ¢ cepsepom IBM SPSS Modeler. [Tpu BkiroueHHOiA
BO3MOJHOCTH COEJIMHEHHS MOKHO 00paIaThCs K aJlrOpuT™MaM 0a3 JaHHBIX, BBIIOJHIATH 00paTHbIi nepeHoc SQL
HENoCpeACTBEHHO ¢ kKimeHTa cepBepoM IBM SPSS Modeler u obpamatbes k cepsepy IBM SPSS Modeler.
[TpoBephTe TEKyIIee COCTOSIHUE JINIICH3NH, [T YeT0 B MeHIO KimeHTa cepsepom IBM SPSS Modeler BeiGepurte:

Cupaska > O nporpamMme > JlonoJIHUTe IbHbIE MOIPOOHOCTH

Ecim Bo3MOXHOCTB COCAMHCHUA BKJIFOUCHA, HA BKJIAIKC COCTOHHI/IC JIMIICH3UU Bbl YBUAUTC OIIIUIO Pa3pemelme JI
cepsepa.

BxnroueHune nHterpauum ¢ Analysis Services

Hus Brrouenus unterparmu IBM SPSS Modeler ¢ Analysis Services motpedyercs ckordurypupoBath SQL Server u
Analysis Services, co3gatb uctoysnk ODBC, BKITFOYNTE HHTETPAIHIO B THAJIOTOBOM OKHe BecmomorartensHbie
npukJaabie mporpaMmbl IBM SPSS Modeler 1 BKIIFOUHTH TOIIEPKKY TeHEPUPOBaHUS U onTuMu3anuu SQL.

Ipumeuanue: Jomxubl ObITh qocTymHBI Microsoft SQL Server u Microsoft Analysis Services. JIonOJHATEIbHYIO
“HPOPMAIIIO CMOTPHUTE B pa3esie |“Tpe6OBaHI/I$I Juts mHTerpammu ¢ Microsoft Analysis Services” Ha CTp. 12[

Koungurypuposanue SQL Server

Cxonourypupyiite Ha SQL Server BO3MOXHOCTb CKOPUHTa B 0a3e JaHHBIX.

T'nasa 3. TpeGoBaunus st uaTerpamuu ¢ Microsoft Analysis Services 13



1. Cozpatite Ha KoMmbIoTepe XxocTa SQL Server ciieayroniuii Koy peectpa:
HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\MSSQLServer\Providers\MSOLAP
2. Jlo6aBbTe B 3TOT KJItOY cieayroriee 3HaueHrue DWORD:

AllowInProcess 1

3. Tlocne BHeceHus 3Toro uameHenus nepesanycrure SQL Server.
Kondurypuposanne Analysis Services

Jutst Bo3amoxkaoctu coenunernst IBM SPSS Modeler ¢ Analysis Services cHayajia B 1uaJioroBoM okHe CBOHCTBa
cepBepa aHaJM3a HYXKHO CKOH(UI'YPUPOBATH BPYYHYIO 1B HapaMeTpa:

1. Boiigute B cuctemy cepBepa aHaimmsa epe3 MS SQL Server Management Studio.

2. Ortxkpoiite quajorosoe okHO CBOMCTBa, LIEJIKHYB IPaBOil KHOIKOM IO UMeHU cepBepa U BEIOpaB CBoOMCTBA.
3. Bxumounte nepexsrouatesib [loka3aTh 10no/IHUTE/IbHBIE (BCE) CBOICTBA.
4

N3mennTe CJIeaAyromue CBOMCTBA:

Wsmenure qost DataMining\Al1owAdHocOpenRowsetQueries 3nauenue Ha True (3HAYEHUE IO YMOTYAHUIO -
False).

Wsmenute qos DataMining\ATTlowProvidersInOpenRowset 3nauenue na [al1] (3Ha4€HUS MO YMOJIYAHKIO HET).

Coznanne DSN ODBC st SQL Server

JIJTs1 dTeHus WM 3aIICH TaHHBIX W3 0a3bl TaHHBIX TOJIH30BaTEJb JOJDKCH YCTAHOBUTEL UCTOYHUK daHHBIX ODBC,
HACTPOUTH COOTBETCTBYIOIIYIO 6a3y JAHHBIX U YCTAHOBUTDH PA3pellICHUs HA YTeHue u 3anuch. [paiisep ODBC
Microsoft SQL Native Client - 00513aTeIbHEI, OH aBTOMaTHYeCKH ycTaHaBimBaeTcs ¢ SQL Server. Jpaiisep,
npenoctagademsiii ¢ IBM SPSS Data Access Pack (u kax mpasusio, pekomengyemulii 144 ucroavzoganus ¢ IBM SPSS
Modeler ¢ apyrux yeasx), a1 9T0il 3aqa4u UCIoA6308aTb He pekomengyerca. Ecm IBM SPSS Modeler m SQL
Server HaxXoAATCs Ha pa3HBbIX XocTax, apaitsep ODBC Microsoft SQL Native Client MOXHO cKayaTh.
JlononHuTebHYI0 HEGOPMALHIO CMOTpHTE B paszese | TpeGoBannus myst nuTerpamun ¢ Microsoft Analysis Services™|
_a cTp. 12

Jutst moJty4eHust TONOJHUTEIbHBIX CBEACHUI O CO3JaHUM U HACTPOUKe pa3pelleHuit 11t ucTouHukoB nanubix ODBC
00paTuTECh K CBOEMY aIMUHHUCTPATOPY Oa3bl TaHHBIX.

1. Tlpu nomoumm npaiisepa ODBC Microsoft SQL Native Client co3naiite DSN ODBC, yka3biBaroriee Ha 6a3zy
nanubix SQL Server, HCMOJIB3yeMYIO B MPOIIECCE UCCIIOBAHUS TAHHBIX. J{JI OCTAIbHBIX NapaMeTPOB apaiiBepa
HAJI0 UCTIOJIb30BATh 3HAUCHUS [0 YMOJTYAHUIO.

2. Hus storo DSN ybenutech, 4To BKJIroYeHA omius Pa3pemmTs BCTPOeHHYI0 NIPOBepKY noaauHHocTH Windows.

* Ecmu IBM SPSS Modeler u IBM SPSS Modeler Server 3amyckaroTcs Ha pa3HbIX XOCTax, CO3/IaiiTe Ha KaXI0M U3
3THX XO0CcTOB 0/1HO U TO ke DSN ODBC. Ybemutech, 4To 04HO U TO ke uMs DSN ucnosb3yeTcs Ha KaxI0M
XOCTe.

Bxurouenune unterpanuu ¢ Analysis Services B IBM SPSS Modeler

Yrto6s! Brr0unTh 17151 IBM SPSS Modeler ucnosp3oBanue Analysis Services, cHauajia HyXHO 3a/1aTh
crienu(pUKAINT CepBepa B UAJIOTOBOM OKHe BeroMoraTeibHble MIPUKJIATHbIE IPOTPAMMABI.

1. Bwibepute B merto IBM SPSS Modeler:
Huctpymentsi > Onuun > BenoMorareibHbie IPorpaMMbl
2. Ilenxuute no Bryiagake Microsoft.

* Bxaountb unrerpamuio ¢ Microsoft Analysis Services. Bkimrouaet nogaepxky nautpsl MonenmupoBanue 6a3
JIAHHBIX (€CJIM OHA ellle He BBIBOJMTCS) B HIDKHeit yactu okHa IBM SPSS Modeler u no6aiisieT y3J1bl aJis
anroputMoB Analysis Services.

* XocT cepBepa aHaJm3a. 3ajaiiTe Ms KOMIIBIOTEpa, HA KOTOPOM 3amyckaercst Analysis Services.

* Ba3a maHHbIX cepBepa aHajm3a. Beioepute HyXHYI0 0a3y TaHHBIX, HA)KaB KHOIKY C MHOTOTOYHEM (...),
OTKPBIBAIOIIYEO BCIIOMOTaTeIbHOE IUAIOTOBOE OKHO, B KOTOPOM MOHO BBIOPATh JOCTYIHBIC 036l TaHHBIX. B
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9TOM CIIHCKE BBIBOISATCS 0a3bl JaHHBIX, JOCTYIHBIC I 3aJaHHOTO cepBepa aHaum3a. [Tockonbky Microsoft
Analysis Services coxpaHsieT MOJIEJIM UCCIIeIOBaHMS JAHHBIX B UMEHOBAHHBIX 0a3ax IaHHbIX, CJIEAYeT BHIOpATh
MOJIXO/SIIYI0 6a3y JaHHBIX, B KOTOPOIi XpaHsTcs 6a3bl naHHbix Microsoft, moctpoennbsie IBM SPSS Modeler.

* Coemunenne ¢ SQL Server. 3agaiite napopmanuro DSN, ucnons3yemyro 6a3oit qanaeix SQL Server aiis
XpaHEHUs! JaHHbBIX, KOTOPbIE IEPEAAIOTCS HA cepBep aHauu3a. Beibepure ncrounnk naHabix ODBC, koTopslit
OyIeT MpeaoCTaBJIATh JaHHBIC I HOCTPOCHUS MOJIeJIelt ncciienoBanus qanubix Analysis Services. [1pu
IOCTPOEHNH MoJieJtei Analysis Services o JaHHBIM, HPEIOCTABIISIEMBIM B IJIOCKUX (haliIax MM UCTOYHUKAX
nanHelx ODBC, 3T nanHBIe Oy1yT aBTOMATHYECKU BBITPYXKAaThCs B CO3AaHHYI0 B 6a3e manHbix SQL Server
BPEMEHHYIO Ta0JIIy, Ha KOTOPYIO yKka3bIBaeT ucTo4yHuk ganHbix ODBC.

* IIpenynpexaaTh 0 mepe3anmuci MOeJIH HCCIIEI0BaHNs aHHbIX. BxirounTe 3Ty onuuto, ytoosl IBM SPSS Modeler
He Iepe3aIuchIBall 6e3 MpeIynpexaeHIs MOAEIH, XpaHUMBbIE B Oa3e JaHHBIX.

Ilpumeuanue: Onuuu, CKOHGUTYPUPOBAHHBIC B IMAJIOTOBOM OKHE BcrmoMoraTesibHbIC IPUKJIATHBIC IIPOTPAMMEI,
MOTYT OBITh IIepeonpeeicHbl Ha pa3JIMYHbIX y3i1ax Analysis Services.

BxoroueHnune noaaepxku reHepupoBanus u ontumMm3anua SQL
1. Bribepute B Menro IBM SPSS Modeler:

HWuctTpymentsl > CBoiicTBa noToka > Omuun

Ha maneym HaBATANMK MIEITKHATE O oy ONTHMH3AINS.

3. TloarBepaute BxaroueHue oniuul enepupoBath SQL. DTOT mapameTp TpedyeTcs 11 padoThl (GYyHKIMHA
MoJeJupoBanus 6a3 JaHHBIX.

4. Boibepute Onrumu3upoBath nocrpoenne SQL 1 OnTumMu3HpoBaTh Apyroe BbilojHenne (He TpeOyeTCs CTPOTo, HO
HACTOATCIIbHO PEKOMCHAYETCA OJIA ONTUMAJIbHOM HpOI/I3BOL[I/ITCJ'II)HOCTI/I).

NMocTpoeHue moaenen npu nomowun Analysis Services

s moctpoenns Mozeseit ¢ momoinbro Analysis Services Tpedyercs, 4TOObI 00ydaroImuit HAGOP TaHHBIX
pacnosaraJjicst B Tabymie WM B npeactaBiienuu B 6a3e gaHubix SQL Server. Eciu 9Tu aHHble pacnosioKeHbl He Ha
SQL Server nim ux Hy)xHO 06paboTaTh B IBM SPSS Modeler xak 4acTb MOATOTOBKY TaHHBIX, KOTOPYEO HEJIb35
BEITOJHUTE Ha SQL Server, mepen mocTpoeHNeM MOEIHN 3TU JaHHbIE ABTOMATHYECKH 3aKaYMBAIOTCS BO BPEMEHHYFO
Tabmmy Ha SQL Server.

Pab6oTta ¢ mogenamu Analysis Services

ITpu noctpoennn monesm Analysis Services ¢ ucnosibzosanueMm IBM SPSS Modeler coznaercst monens B IBM SPSS
Modeler u co3maeTcst WM 3aMeHsIeTCS MOJIeib B 6a3e manHbIX SQL Server. Moaeas IBM SPSS Modeler ccpltaetcst
Ha COAEPKUMOE MO/IeJIM 0a3bl JaHHBIX, XpaHsIeics Ha cepBepe 6a3 manHbx. IBM SPSS Modeler moxer
BBINOJIHST IIPOBEPKY COTJIACOBAHHOCTH, COXPAHHUB OJIMHAKOBYIO CT€HEPHPOBAHHYIO CTPOKY KJIFOYa MOJIEJIN U B
moaesm IBM SPSS Modeler, u B Mmogemm SQL.

V3en monenuposanus Jlepeso pemennii MS ciIy>KUT [1JI IPOTHO3HOIO MOJIEJIMPOBAHUS ATPUOYTOB
000HX TUIIOB, KATETOPHAJILHBIX U HEMPEPHIBHBIX. Il KaTerOpHaIbHBIX aTPHOYTOB 3TOT y3€JI AeTaeT
IPOTHO3BI HA OCHOBE B3aMMOCBS3ei MEXy BXOJHBIMU CTOJIOIIAMU B HaOope naHHbIX. Hanpumep, B
CLleHapUU NIpeJCKa3aHusl, KaKue IOCETUTEIH C BBICOKOI BEpOSITHOCTBIO IPUOOPETYT BEJIOCUIIE, ECITH
BEJIOCHUIIE/IBI IPHOOPETAIOT AEBSTH U3 IECATH MOJIOIBIX MOCETUTENIEH N TOJIBKO ABA U3 IECATU
MOXUJIBIX, y3€JI 3aKJI0YAET, YTO BO3PACT MOCETUTEIIS - 3HAUYNMBIII IPeINKTOP NOKYIKH Besocunena. Ha
OCHOBE TAaKOI'o po/ia TEeHAEHIUHN AEPEBO PEILEHNI 1eIaeT IPOTHO3bI B CTOPOHY ONPEJIEJIEHHOTIO UCXO/1a.
JI7151 HenpepBIBHBIX aTPUOYTOB aJIrOPUTM UCHOJIB3YeT JIMHEHHYIO PETPECCHI0, YTOOBI ONPEIeINTh
paclensieHne fepeBa pemennid. Ecim B kauecTBe IPOTrHO3HPYEMBIX 331aHO HECKOJILKO CTOJIONOB, MIIN
€CJIM BO BXOJHBIX JAHHBIX COAEPKUTCS BJIOKEHHAs TabJuIa, 3aJaHHas KaKk IPOTHO3UpYyeMasl, y3ell
CTPOUT OT/EJIbHbIE AEPEBbS PEIICHUH 11l KaX10T0 IPOTHO3UPYEMOro CTOJIONA.
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V3en mopempoBanus Kaacrepusauus MS ucnosb3yeT uTepalioOHHBIE METOBI JJIS TPYIIIAPOBAHHUS
HaOroAeHmii 13 Habopa NaHHBIX B KJIACTEPHI, COEPIKAIINE CXOAHbIE XapaKTepUCTHKH. Taxas
IPyNIMPOBKA MOJIE3HA IPU IPOCMOTPE JaHHBIX, OOHAPYKEHUHM AaHOMAJIN B TaHHBIX U CO3JaHUU
IPOrHO30B. Mojiesn KIacTepu3aliy HaXoIT B Ha0ope JaHHBIX JIOTHUECKU HEOXKHTaHHBIE
B3aUMOCBSI3U, KOTOPBIE TPYIHO 3aMETHTh IIPH CIIydailHOM mpocMoTpe. Hampumep, toruuso
IPEAIOJIOKUTh, YTO CPear PabOTAIOIIMX TE, KTO €3AUT Ha pabOTy Ha BeJIoCHIee, OOBIYHO KUBYT
HeJlaJIeko OT MecTa paboThl. OJHAKO AJITOPUTM MOXET OOHAPYXUTh APYrHUe, HE CTOJIb OUeBU/IHBIC
XapaKTepUCTHKH TeX, KTO TOOHpaeTCs 10 MecTa pabOThI Ha BeJIOCUIIe/ie. B oTimuny npyrux y3JjioB
HCCJIEOBAHMS JAHHBIX [JIs y3JIa KJIACTePU3ALIH He 3a1aeTCs 0JIe HA3HAYCHUS. Y 3eJl KJIacTepu3auun
00yuaeT MoJiejIb, UCXOS1 HEOCPEICTBEHHO U3 TOI0, KaKUe B3aMMOCBS3H U KJIaCTEPbl OH OOHAPYXXUJI B
JTaHHBIX.

V3en monempoBanust [Ipasuia cBszpiBanns MS mosie3eH 1711 MEXaHI3MOB peKOMEHIAH. MeXaHu3M
PEKOMEHAAINU PEKOMEHYET IPOIYKTHI IOCETUTEIISIM Ha OCHOBE TE€X IPOAYKTOB, KOTOPBIE OHH YXKe
nproOpesH, MM HA OCHOBE TOT'O, K KAKUM MPOAYKTAM BbIKa3aJd HHTepeC. ACCOIMATUBHbBIE MOICIIU
CTPOSITCS 115l HAOOPOB TAHHBIX, KOTOPBIE COICPKAT UACHTHU(PUKATOPHI HAOJIFOICHHUHN U JJIEMEHTOB B
9THUX HAOJFOJCHUSX. [ pymma 3JIeMeHTOB B OJTHOM HAOJIFOJICHUH HAa3BIBAETCSI HAOOPOM 3JIeMEHTOB.
AcconuaTtuBHAasI MOJIEJIb COCTOUT U3 Psiia HAOOPOB 3JIEMEHTOB U IPABUJI, ONUCHIBAIOIIUX I'PYHIUPOBKY
9TUX 3JIEMEHTOB B HaOJroaeHusIX. [IpaBuiia, oOHapyKUBaeMble aJITOPUTMOM, MOXKHO HCIOJIb30BAThH
TS IpEJICKa3aHUsl BEPOSTHBIX OYAYIIUX MMOKYNOK HEKOTOPOTO MOCETHTEISl HA OCHOBE YXKe
MOJIOKEHHBIX B KOP3UHY IPOIYKTOB.

V3en moaemupoBanusi Hausnblil baiiec MS BbIMUCIISIET YCIIOBHYIO BEPOSTHOCTD JIJIs TIOJICH Ha3HAYCHUS
U 1oJIell MpeJUKTOPOB U IPEAIOoJIaraeT, 4YTO CTOJIOLbI He3aBUCUMBI. MO/ieJIb Ha3bIBaeTCS HAUBHOM,
MOCKOJIbKY B HEil BCE MPEIJIOKEHHBIC IEPEMEHHBIE TPOTHO3a CYATAFOTCS HE3ABUCHMBIMH APYT OT
npyra. s aToro Metona TpeOyeTcsl MEHbIIE BBIYACICHHH, YeM JJIsI OCTAJIbHBIX aJrOpUTMOB Analysis
Services, 1 MOITOMY OH HOJIE3eH [JIs1 OBICTPOro OOHAPYKEHNUS B3aMMOCBSI3eil Ha PeBAPUTEIIbHBIX
CTaJUSIX MOJEJIUPOBAHUS. DTOT y3€JI MOKHO UCIOJIb30BATh JJI HAYaJIbHOI'O U3y4YEHHs JaHHbIX, &
NOTOM IMIPHMEHHUTH Pe3yJIbTATHI IPH CO3TAHHUHU TOMOJHATEIBHBIX MO/IEJIEH, UCTIONIb3Ys APYTHE Y3JIbL,
KOTOPBIE OYAYT BBIYUCIISTHCS JOJIbIIE, HO 3aTO AaAyT 00Jjiee TOUYHBIE Pe3yJIbTATHL.

V3en mopenupoBanus Jluneiinas perpeccust MS - 5To BapuaHT y3Ja [lepeBo perieHuii, B KOTOPOM
3navenne napamerpa MINIMUM_LEAF_CASES GoJpiie nim paBHO 00mieMy 4ncily HaOJIroieHni B Habope
JTaHHBIX, HCIOJIb3YEMOM 3TUM Y3JIOM I OOYYEeHUS MOJIEJIN HccliefoBaHus. [1pn TakoM 3HaYeHUH
napamMeTpa 3TOT y3eJ HUKOIAa He OyAeT pacileryieH, U CJIeJ0BaTeIbHO, BBIOIHSET TOJILKO JIMHEHHYIO
perpeccuto.

V3en monemuposanus Heiipocers MS anasioruuen y3iy [epeso pemenuil MS B TOM OTHOLIEHUH, YTO
BBIYHCIIIET BEPOSITHOCTU BCEX BO3MOJXKHBIX COCTOSIHUI BXOJHOTO aTpuOyTa NP KaX/I0M JaHHOM
COCTOSIHMHU NIPOTHO3UpyeMoro atpudyTta. B nanpHeiiiem 3T BEpOSITHOCTH MOXHO HCIOJIb30BATh [JIS
IpeAcKa3aHus UCXO0/1a NPEeICKa3aHHOIO aTpUOyTa Ha OCHOBAHUY BXOHBIX aTpUOYTOB.

V3en mopemupoBanus Jloructuueckas perpeccust MS - sto BapuaHT y3isa Helipocets MS, B koTopom
1t napamerpa HIDDEN_NODE_RATIO 3amano 3nauenue 0. [Ipn TakoM 3HaYeHHHN mapaMeTpa MOAeIb
HEWPOCETH HEe COAEPKUT CKPHITOTO CJI0S U, CIIEA0BATEIbHO, SKBUBAJICHTHA JIOTUCTUYECKOM perpeccu.
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V3es mopenupoBanust Bpemennbie psiibl MS COIEPKUT AJITOPUTMBI PErPECCUH, ONITUMU3UPOBAHHBIE
# TS Ipe/icKa3aHus Oy IyIInX 3HAUeHUI HeNPEPhIBHBIX BEJIMUMH, TAKMX KaK POJAXH HPOIYKTA.

- Moeinb BpeMEHHBIX PSIIOB HE TpebyeT, Kak Apyrue aaroputMsl Microsoft (Hanpumep, aepeBbst
pelienuii), 3a/1aBaTh AOMOJHUTEIbHbIE CTOJIONBI HOBOM MHPOPMAIMU KAK BXOIHBIE, YTOOBI
CIIPOTHO3UPOBATH TEHICHIMIO. MOeIb BPeMEHHBIX PSIIOB CIOCOOHA MPOTHO3MPOBATH TeHACHIINH HA
OCHOBaHHHM TOJIbKO UCXOIHOI'O Habopa JaHHbIX, UCIOJIb30BAHHOIO PK co3aanuu Moaeu. Kpome
TOTO, BBIYUCIISISI IPOTHO3BI, MOXKHO JI00aBJISATH B MOJIEJIb HOBBIC IAHHBIC, U OHI ABTOMATHYECKU
BKJIFOYAIOTCS B AHAJIN3 TEHACHIMIA. J{OMOHUTEIbHYIO HH(POPMAIMIO CMOTPHTE B pasz[ene
[BpemennbIx psimoB MS” Ha ctp. 19|

V3en moaemupoBanus Kiacrepuzanus nocjieaoBaresibHocTeii MS 00HapyXUBaeT B TaHHBIX
YHOPSITOUEHHBIE TOCIIEA0BATEILHOCTH M COYETAET Pe3yIbTaThl 9TOTO aHAJIN3a C METOAAMHU
KJIACTEPU3AIHHU, YTOOBI CTeHEPHPOBATH KJIACTEPHI HA OCHOBE MOCIIEI0BATEILHOCTEHN U IPYTHX
aTpubyToB. JIOMOTHATEILHYIO HEGOPMALIHEO CMOTPHTE B pasaese | V3en kiactepusarmm|
ocitegoBaTesbHOCTell MS™ Ha crp. 20}

Bce 3TH y3J16I TOCTYIHBI HA MMAJMTPE MOACIMPOBaHMs 0a3bl JAaHHBIX Y HIDKHETO Kpas okHa IBM SPSS Modeler.

06u.w|e napameTpbl Anfd BCeX y3J10B aJirOpUuTMoB

Crrenyroinue napaMeTpsl - 00IIHe 111 BeceX anroputMoB Analysis Services.

Onuuun cepsepa
Ha Bxiajike CepBep MOKHO CKOHPHUTYPUPOBATH XOCT CepBepa aHaM3a, a3y JaHHBIX U MCTOYHUK JaHHBIX SQL
Server. 3amaHHbIe 3/1€Ch ONIINU MEPEOTIPEACIISIIOT OIIINY, 3a/IaHHbIE HA BKJIaKke Microsoft B JuaoroBomM okHE

BceromoraTesibHbIE IPHUKJIAIHbIE TPOTPAMMBI. JIOMOIHUTENBbHYIO HH)OPMAIUIO CMOTPUTE B pa3/iesie
paTerpamun ¢ Analysis Services” Ha crp. 13|

Ilpumeuanue: VIameHeHus Ha 3TOH BKJIAJIKe JOCTYIHBI TAKXXE IPU CKOpUHre Mojiesieid Analysis Services.
JIomOTHUTE bHYEO HHPOPMALHMIO CMOTpHTE B passese[‘Bkiaaka Cepsep cienkos Mozeeii Analysis Services” Ha|
h

Onuuu mogenu
UTOOBI HOCTPOUTH CAMYIO OOIIYIO MOJIEIb, NIepe] IPOYNMH IEHCTBUSIMU HY>KHO 3aJaTh ONIKHU HA BKJIagke Mojeb.
Ha Bxitagke /{onoJIHUTEIbHO JOCTYIEH METO/I CKOPUHIA ¥ APYTUe PaCIIMPEHHBIE ONUU.

HOCTyHHLI CJICAYIOIIMEC OCHOBHBLIC OIIIUU MOACJIUPOBAHUS:

Nms mogesm. 3agaeT nMs, Ha3HAYaEMOE MOJIENIN, KOTOPAs CO3/1a€TCsl IPU BBITOJIHEHUH Y3J1a.
* ABTO. ABTOMATHYECKH I'€HEpHPYyET UM MO/JICJIM HA OCHOBaHUM UMEH T10JIeli Ha3HauyeHus wim [D/umenn tuna
MOJIeJIU B CJIy4asiX, KOTJa He 3aJaHO Ha3HaueHue (HalpuMep, B MOJEJIAX KJIACTepU3alun).

* Tloan3oBaTennckoe. [103BoIsEeT CO30aTh MOJIL30BATEILCKOE UMSI JIJISI CO3IaBAEMOI MO/ICIIH.

HUcnoabs30BaTh pa3J1€/ICHHbIE JAHHbIC. Pazpenser maHnHbIe HA OTAE/IbLHBIC IOJAMHOXECTBA WJIN BI)I60pKl/I JJ1s
O6y’~IeHI/IH, UCHBbITaHUA U IPOBEPKU HA OCHOBAHUM TCKYLICTO 3HAYCHU A OJIA pa3/ICJICHUS. Wcnonw3oBanus ogHoM
BI)I60pKI/I JaHHBIX OJI CO3JaHuA MOJCIIN U }.'[pyl"Oﬁ JJ11 €€ UCIIBITaAHUS ITO3BOJISACT BBISAICHUTBH, HACKOJIBKO XOPOIIO
MOOECIIb O606HIaCTC$I Ha OoJiee KPYIHBIC Ha60pI:I JaHHBIX, AaHAJIOTUYHBIX TCKYIIUM JaHHBIM. Ecmm B moToke moJe
pa3aciia HE 3aJaHO, 9Ta OIIIUA UTHOPUPYCTCA.

C nerajm3anueil. DTa OIIHs, €CJIM OHA BBRIBOAUTCS, TIO3BOJIIET 3aIIPOCUTH MOJIE] b, YTOOBI Y3HATH MOAPOOHOCTH O
BKJIFOYCHHBIX B MOJICJIb Ha,6.]'IIOI[eHI/IﬂX.

IToJie yHuKaaBHOCTH. BRIOCPUTE B BBINAAFOIIEM CIIUCKE MOJIE, YHAKAIBHO HUICHTU(PHUIUPYIOIIEe KakKI0e
Habmopaenue. O6s14HO 3TO NoJte ID, Takoe kak ID_nokynaTens.
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JononHutenbHble onuun gepesa peweHun MS

CocraB onnuif, TOCTYIHBIX Ha BKJIagKe J{OMOJHUTENbHbBIE, MOXKET OBITh PA3JIMYHBIM B 3aBUCHMOCTH OT CTPYKTYPHI
Bbl6paHHOFO IOTOKaA. I/IC‘leHbIBaI-OLHI/IC HOﬂpO6HOCTl/l O JOIIOJIHUTCJIBHBIX ONIUAX JTJIs Bbl6paHHOrO y3Jia
MozenrpoBaHust Analysis Services cMOTpHTe B CipaBKe JJIs [T0JIb30BATEJILCKOrO HHTepdeiica Ha ypoBHS HOJICH.

JononHutenbHble onuun Knacrtepusauun MS

Cocras onuuii, JOCTYMHBIX HA BKJIAJKe JlOMOTHUTEIbHBIE, MOXET ObITh PA3JIMYHBIM B 3aBUCHMOCTH OT CTPYKTYPBI
BbIOpaHHOTO MoTOKA. VcueprbiBaroiue moApOOHOCTH O JONOJHUTEIBHBIX OMIUSX [1JI BBIOPAHHOTO y3J1a
MoaesmpoBanus Analysis Services CMOTPHUTE B CITpaBKe TSI TOJIb30BATEIBCKOTO HHTEpdeiica Ha YPOBHS IOJIEH.

JononHutenbHble onuun HaMBHOro Kputepua baneca MS

CocTtaB oniuii, JOCTYIHBIX HA BKJIAJKe JONOJIHUTEIbHbIE, MOXKET OBITH PA3JIMYHBIM B 3aBUCUMOCTHU OT CTPYKTYPBI
BBIOPAHHOT'O MOTOKA. VcuepnbiBaroiiye NoApoOHOCTH O JOMOJHUTEIbHBIX ONIMIX AJISl BHIOPAaHHOTO y3J1a
MorenpoBaHus Analysis Services CMOTpHTE B ClipaBKe TSI IOJIB30BATEIILCKOTO HHTEpdelica Ha YPOBHS HOJICH.

JlononHutenbHble onuun nMHeMHon perpeccun MS

Cocras onnuif, TOCTYIHBIX Ha BKJIaAKe JJOMOJHUTENbHbBIE, MOXET OBITH PAa3JIMYHBIM B 3aBUCHMOCTH OT CTPYKTYPHI
BbIOpaHHOTO noTOKAa. VMcuepnbiBaroiue noApoOHOCTH O JONOJHHUTEIbHBIX ONIUSX 1JIs BBIOPAHHOTO y3J1a
MozenpoBaHust Analysis Services cMOTpHTe B CIpaBKe JIJIs [TOJIb30BATENILCKOr0 HHTep(deiica Ha ypOBHS HOJICH.

ononHutenbHble onuun Hempocetu MS

CocraB onnuif, TOCTYIHBIX Ha BKJIaAKe JJONOJHUTENBHEBIE, MOXKET OBITh Pa3JIMYHBIM B 3aBUCHMOCTH OT CTPYKTYPBI
BBEIOpaHHOTO NOTOKA. VcueprpIBaroIye moapoOHOCTH O TONOJHUTEIBHBIX OMIHAX ISl BRIOPAHHOTO y3J1a
MoenpoBaHus Analysis Services CMOTpHTE B ClipaBKe TSI OJIB30BATEIILCKOTO MHTEpdelica Ha YPOBHS HOJICH.

JononHutenbHble ONUUN IOTMCTUUECKON perpeccuun MS

CocraB onnuif, TOCTYIHBIX Ha BKJIagKke J{OMOJHUTEIbHbIE, MOXKET OBITh PA3JIMYHBIM B 3aBUCIMOCTH OT CTPYKTYPHI
Bbl6paHHOFO IOTOKaA. I/IC‘ICprlB&I—OLHI/IC HOﬂpO6HOCTl/l O JOIIOJIHUTCIIBHBIX ONIUAX JTJIsA Bbl6paHHOrO y3Jia
MozenpoBaHust Analysis Services cMOTpHTE B CipaBKe JIJIs [T0JIb30BATEJILCKOrO HHTep(deiica Ha ypoBHS HOJICH.

Y3en npaBun ceAsbiBaHUA MS

V3en MoIeMpOBaHuUs PABKII CBI3bIBAHUS MS OJIE3€H 1T MEXaHU3MOB PEKOMEHIAIMMA. Y 3€eJ1 peKOMEH Tl
npeajiaraeT MOKynaTe M IIPOAYKTHI Ha OCHOBAHHMHU TEX MO3UIMIA, KOTOPBIEC OHU YK€ MPHOOPEIIH, UK TEX, O
KOTOpBIX OHU BBIpaSI/IHI/I 3aI/IHTepeCOB'dHHOCTL. MOI[C.]'II/I CBA3BIBAHU S CTpOﬂTCH JJISL Ha60pOB JAHHBIX, BKJIFOYAROIITUX
B 0665[ I/II[CHTI/I(I)I/IKaTOpI)I U OJ1d OTACJIBHBIX Ha6J'[I-O):[CHI/II\/'I, " OJis co,uepmaumxcst B HUX 3JICMCHTOB. prnna
9JIEMEHTOB B HaOJIIO/IEHNH HA3bIBAE€TCSI HAGOPOM IJ1IEMEHTOB.

MOE[GJ'IB CBA3BIBAHUS COCTOUT U3 psaaa Ha60pOB OJIEMCHTOB U IIpaBUJI, OIIMCBIBAOIIUX, KaK 3THU 3JICMCHTBI
TpyHNIUAPYROTCA BMECTE B Ha6J'IIO,HCHI/I$IX. Ot IIpaBuJIa, ONPCOACIIACMBIC AJITOPUTMOM, MOXXHO HUCIIOJIb30BAaTh AJIA
nOpeaACKa3aHns BO3MOXHBIX B 6y)1yH_[eM IIOKYIIOK ITIOKYIaTEJIsd HAa OCHOBAHHHU 3JIEMEHTOB, YK€ IPUCYTCTBYFOIIUX B €TI0
HOKyHaTC.HLCKOfI KOP3HUHC.

Juis TabaumuHOro popMaTa JaHHBIX AJITOPUTM CO3IACT OLEHKH, IpeAcTaBstomue codoi BepostHoctr (SMP-mo.ie)
JUTSL K&KIOU U3 CreHepUPOBAHHBIX pekoMeHnanuii ($M-mo.e). I[1pu TpanzakunonHoM popmaTe JaHHBIX OLEHKU
co3maroTcs 11t noAnep Kk ($MS-mo.ie), BepositHocTi ($MP-110.1¢) 1 CKOPPEKTUPOBAHHO# BEPOSITHOCTH
(SMAP-mo0.1€) nmist Kaxx10ii creHepupoBaHHOM pekoMeHaanuu ($M-mo.ze).

Texnnueckue TpedOBaHUS

Texamueckue Tp€6OBaHI/IH JJIA TpaHSaKHI/IOHHOﬁ MOJCJIA CBA3BIBAHUS:

e TIloxe YHHKAJIbHOCTH. MOL[GJ'H) IIpaBuUJI CBA3bIBAHUS Tpe6yeT HaJIM4YuA KJIroua, OJHO3HAYHO I/IILGHTI/I(l)I/IHI/Ipy}OHICFO
3aIlucCHu.
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* IToue ID. ITpu nocTpoeHn MOJe M IPABUJI CBA3bIBAHNAS MS ¢ TpaH3aKIMOHHBIM (OPMATOM JaHHBIX TpeOyeTcs
noJie ID, onpenendroiee Kaxayro TpaH3akiuto. B kauectse nosisa ID MoxkHO 3a7aTh TO e HOJIe, YTO U B KaUeCTBE
T10JId YHUKAJIbHOCTU.

* Ilo kpaiineii Mepe 0/HO moJie BBoAa. J[J1s1 anropruT™Ma IMpaBUII CBS3BIBaHUS TpeOyeTcs Mo KpaitHelt Mepe OTHO ToJie
BBO/IA.

e Ilosie Ha3HAYEHHS. HpI/I IIOCTPOCHUHU MOICJIA CBA3bIBAHUS MSc TPpaH3aKIUOHHBIMU JaAHHBIMMU I10JIC HA3HAYCHUEC
JOJDKHO OBITH MOJIEM TpaH3aKOWuH, HAIIPUMEDP, IPECAHA3HAYCHHBIM AJId YKa3aHUus TOBApPOB, KOTOPLIC an/I06pen
IOKynaTeJb.

JononHutenbHble onuun npasun CBA3bIBaHUA MS

CocTtaB oniuii, JOCTYMHBIX HA BKJIAJIKe JONOJIHUTENbHbIE, MOXKET OBITh PA3JIMYHBIM B 3aBUCKIMOCTHU OT CTPYKTYPHI
BBIOPAHHOT'O MOTOKA. McuepnbiBatroiiye noApoOHOCTH O JOMOJHUTEIbHBIX ONIMIX AJIsl BLIOPAaHHOT O y3J1a

Mo enupoBaHus Analysis Services CMOTpHTE B ClipaBKe LISl OJIB30BATEIILCKOTO HHTEpdelica Ha YPOBHS HOJICH.

Y3en BpemeHHbIx pagos MS

V3en MosieTmpoBaHusl BpeMEHHBIX psIoB MS moaiep )kuBaeT ABa THIA MTPeICKa3aHui:
* Oynymme

®* XPOHOJIOTHUYECCKHUEC

Byaymme npecka3anus OEHUBAIOT 3HAUEHUS B IOJISIX HA3HAYEHUS Yepe3 3aJaHHOE YKCIIO IEPUOJ0B BPEMEHH MOCJIe
OKOHYAHWS XPOHOJIOTUYECKAX JAHHBIX U BBIOJIHSIOTCS BCEr1a. XPOHOJIOrHYeCKHe MPEACKA3AHNU - 3TO OIICHCHHEIC
3HAYCHUS B MOJISIX HA3HAYCHUS HA 3aJaHHOE YHCJIO TIEPUOIOB BPEMEHH, IJII KOTOPBIX Y Bac eCTh (DaKTHYECKUE
3HAYCHUS B XPOHOJIOTUIECKUX TaHHBIX. X POHOJIOTHIECKHE IPeACKa3aHUsI MOXHO UCIOIb30BATh TSI OLICHKA
Ka4yecTBa MOJIEJIN, CPaBHUBAS (PaKTHIECKIE XPOHOJIOTHIECKIE 3HAUCHNS C IPeICKa3aHHBIMI. 3HAUCHIE HAUYaJIbHOM
TOYKH BPEMEHH JJIs MIPEICKA3aHII ONpeesIsieT, Oy IyT JIM BHIIOJIHATHCS XPOHOJIOTHIECKHIE IIPeACKa3aHuUsI.

B otymmume ot y3na BpemeHHbIx psagos IBM SPSS Modeler, y3i1y BpeMeHHBIX psiioB MS He Hy)eH Npe/IiecTBY O
y3es1 IHTepBasiel BpeMeHH. [[pyroe oTm4ue COCTOUT B TOM, YTO IO YMOJTYAHUIO OLEHKH JIEJIat0TCs TOJIbKO IS
IpeJCKa3aHHbIX CTPOK, a He JJIs1 BCeX XPOHOJIOTHYECKUX CTPOK B TAHHBIX BPEMEHHBIX PSIOB.

Texnuueckue TpedOBaAHUS

Texanyeckne TpeOOBAHUS JJI1 MOJIEITA BPEMEHHBIX psiioB MS:

° OIIHO KJIIOYEBOC I10JI€ BPEMCHH. Ka)l(,[laﬂ MOACJIb JOJDKHA COACPXKATH OJHO YUCIJIOBOC I10JIC UJIX IIOJIE AaTHhl,
HCIIOJIb3YEMBIC KaK P Ha6HIOHGHHﬁ, OHpC,Z[CJ'IH}OHII/Iﬁ CCKTOpa BPEMEHU, KOTOPHBIC 6yﬂ€T HCIIOJIb30BATh MOJCIJIb.
Tunom JAaHHBIX JJIS1 KJIFOYEBOTO ITOJIA BPEMCHH MOXCET OBITh UJIU THUII JaHHBIX JaTbI-BPEMCHU, NI YHCJIOBOM THUIT
JaHHBIX. O,ZlHaKO OTO IOJIE JOJDKHO COACPKATH KOJIMYCCTBCHHBIC 3HAYCHU S, 1 OTHU 3HAYCHUA JOJDKHBI OBITH
YHUKAJIbHBIMHA JI1 KaXI0TO psAaaa.

*  OaHo noJie Ha3HA4YeHnsl. B Kax10i MO/IeJ M MOKHO 33/1aTh TOJIBKO OJIHO MOJIe Ha3HAYEHUs. TUIIOM JaHHBIX JJIS
3TOTO MOJIS JOJDKHBI OBITH KOJIMUECTBEHHbBIE 3HaYeHus. HampuMep, BbI MOXKETe MPEACKa3bIBATh H3MEHEHHE BO
BPEMEHH YUCJICHHBIX aTPHUOYTOB, TAKUX KaK JOXOJI, 00beM MpojIax uim Temnepatypa. OHAKO B KaYeCTBE IMOJIs
Ha3HAYEHMS HEJIb3sI UCIOJIb30BATh MOJIE, COACPKAIIEee KATErOPHAJIbHBIC 3HAYCHU S, TAKUE KAK COCTOSIHUE OKYIIKH
WA YpOBEHb 0OPa30BaAHUS.

* Ilo kpaiineii Mepe oHO MoJie BBoA. [{JIs aIrOpuT™Ma BPEMEHHBIX psijioB MS TpebyeTcs o KpaiiHei Mepe 0HO
moJie BBoAa. THIOM JTaHHBIX IS OJIS BBOJA JOJDKHBI OBITH KOJIMUeCTBeHHBIE 3HAUeHM. [Ipr mocTpoeHnn
MO/IeJ I HEKOJIMUECTBEHHBIE ITOJISl BBOAA HTHOPUPYIOTCSL.

* Ha6op maHHBIX 10JKeH ObITh OTCOPTHPOBaH. Ha®op MaHHBIX BBOAA NOJDKEH OBITH OTCOPTUPOBAH (IO KIIFOUCBOMY
IOJTFO BPEMEHH ), B IPOTUBHOM CJIydae MOCTPOCHUE MOJIEIIN OYIeT MPepBaHO C BEIBOAOM COOOIIEHHSI 00 OIIOKe.

Onuun mogenu MS Time Series
HNms moaesn. 3agaeT uMs MOJIEJIH, CO3/1aBAEMOM TPU UCIIOJTHEHUH Y3J1a.

* ABTO. ABTOMATHYECKU TCHEPUPYCT UM MOJCJIA HAa OCHOBAHUN UMCH noJieii HazHaueHus uim ID/uMeHn Tuna
MOJECJIA B CJIy4asdX, KOraa HC 3aJaHO HA3HAYCHUC (Haan/IMep, B MOACIIAX KHaCTCpI/ISaLII/II/I).
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* Tloan3oBaTennckoe. [103BoIseT CO30aTh MOJIL30BATEILCKOE MMSI JIJISI CO3aBAEMOI MO/IEJIH.

Hcnoan3o0BaTh pa3/1€/ICHHbIC JaHHbIC. Ecmmn OIIPEACJICHO I10JIC pa3/Jaciia, 0Ta O rapaHTUPYCT, YTO JJId
MOCTPOCHU A MOICJIA 6y,£[yT HCIIOJIb30BATBHCA JaHHBIC TOJIBKO U3 pas3aeja O6y‘IeHI/I$I.

C nemnmauneﬁ. Orta onnous, €CJId OHa BBIBOAUTCS, IIO3BOJISCT 3alIpOCUTh MOJCJIb, YTOOBI Y3HATb HO,Z[pO6HOCTI/I o
BKJIFOYCHHBIX B MOJ€CJIb Ha6.]'IIOI[€HI/IHX.

ITose ynukaabHocTH. BEIOeprTE M3 BHINAJAFOIIETO CIUCKA KITFOUEBOE ITOJIe BPEMEHHU, KOTOPOE UCTIOJIB3YeTCs IS
MOCTPOCHUS MOJIEJIM BPEMEHHOTO psiaa.

Onuumn MS Time Series Expert

CocraB OHIII/IfI, JOCTYIIHBIX Ha BKJIAJKE I[OHOJ'IHI/ITCJ'II)HI)IC, MOXET OBITH Pa3JIMYHBIM B 3aBUCUMOCTHU OT CTPYKTYPhI
BLI6paHHOrO IIOTOKA. I/IC'—ICpl'IbIBaIOHII/IC l'IOI[pO6HOCTI/I O AOIIOJIHUTECJIbHBIX OINIUAX OJIA BLI6paHHOFO y3Jja
MonennpoBaHus Analysis Services CMOTpHTE B ClipaBKe TSI TOJIB30BATEIILCKOTO HHTEpdelica Ha YPOBHS HOJIEH.

Ecimm BBI lestaeTe XpOHOJIOTHUECKUE MTPEICKa3aHusl, KOJTMYECTBO XPOHOJIOTHIECKUX IAaroB, KOTOPbIE MOKHO
BKJIFOUUTD B Pe3yJIbTAT OLeHKH, onpeneisercs nponsseneaneM (HISTORIC_MODEL_COUNT *
HISTORIC_MODEL_GAP). ITo ymM0o4aHUIO 3TO KOJMYECTBO OIPAHUYEHO JIECATHIO, TO ECTh MOXHO CIIEJIATh
ToJIbKO 10 XpOHOJIOTHUECKUX Ipeicka3zanuil. 1 B 3TOM cityuae, Hanmpumep, BO3HUKHET OIIMOKa, €CJIM Bl BBEIETE JJI5
napaMeTpa XpoHoJIOrHYecKoe npejacka3anne Ha Bkyaake [lapameTpsl cienka Moaen (CMOTpHTe
hapaMeTpOB CJIEKOB MoJIeJieii BpeMeHHBIX psiioB MS” Ha c1p. 23|) 3HaueHue menbiie -10. Ecia Bl XoTHTE
MOJIYYUTH OOJIbIIIE XPOHOJIOTMYECKUX MPEACKa3aHU, MOXHO YBEJIMYUTDH 3HAYCHUS TapaMEeTPOB
HISTORIC_MODEL_COUNT nym HISTORIC_MODEL_GAP, HO ipu 3TOM yBEJIMYUTCS BPEMSI IOCTPOCHUS
MOJICJIH.

Onuun napameTpoB BpeMeHHbIX pAAoB MS
Hauatn onenky. 3agaiiTe BpeMEHHOM Nepro, OTKY1a BBl XOTUTE HAYaTh NpeACKa3aHusl.

* Hauatb c: HoBoe npeacka3anne. BpeMeHHO# mepros, B KOTOPHIA BBl XOTHTE HAYaTh OyayIiue mpeacKkazaHms,
Bpra)KCHHBIfI B BUC CMCIICHUA OTHOCUTECIIBHO MOCJICAHET O IEPUOJa BPEMEHU BalllUX JAHHBIX XPOHOJIOTUH.
Hanpumep, eciiu faHHBIE XPOHOJIOTMU 3aKOHYIITUCH 12/99, a BbI 3ax0Tesm Obl HauaTh mpeackazanus ¢ 01/00, Ber
UCIOJIH30BaJIM OBl 3HaYCHHUE |; OJHAKO €CJIM BbI 3aX0Te M Obl HAYaTh npeackasanus ¢ 03/00, BbI UCHOJIB30BAIN
ObI 3HAYEHUE 3.

* Hauatb c: XpoHosiornieckoe npejackasanie. BpeMeHHOI nepros, B KOTOPEIN Bbl XOTUTE HAYATh XPOHOJIOTHYECKHE
HpeAcKa3aHus, BEIPAXKEHHBIM B BUIE OTPUIATEILHOTO CMEIIIEHHS] OTHOCUTEJILHO MOCJIETHET0 IEPHOIa BPEMEHU
BalllMX JAHHBIX XpOHOJIOrHK. Hanpumep, eci TaHHbIE XPOHOJIOT MY 3aKOHYMIIKCH 12/99, a BBl 3ax0Tesu Obl
COCTAaBUTb XPOHOJIOTMYECKHE MPEACKa3aHus 32 MOCJIeIHUE NSTh IepHOI0B BpEMEHHU BalllUX AAHHBIX, BB
HCIIOJIb30BaJIM OBl 3HAUECHHUE -5.

3aKoHYHTD OIICHKY. SaHaﬁTe BpeMeHHOﬁ Iepruod, rac Bbl XOTUTC OCTAHOBUTDL IIPEACKA3aAHU .

* Koneunblil mar npeackasanus. BpeMeHHO# nepro/1, B KOTOPbI Bbl XOTUTE OCTAHOBUTH NMPEACKA3aHUS,
BBIPAXXEHHBIN B BUJIE CMEIIIEHUSI OTHOCUTEILHO MOCJIEIHErO NEPHUO/Ia BPEMEHH BAIIMX JAHHBIX XPOHOJIOTUH.
Hanpumep, eciin JaHHBIE XpOHOJIOTHY 3aKaHYUBAIOTCS 12/99, a BBI 3aX0Te/ M OBl OCTAHOBUTH Ipeackazanus 6/00,
BHI HCIIOJIL30BAJIN OBI 3/1eCh 3HA4YeHHE 6. 17151 OymyImuX mpeacka3aHuil 3To 3HAYeHNE JOJDKHO OBITh BCETIa
6oJtpIe WM paBHO 3HaYeHM0 Havats c.

Y3en Knactepusauuu nocnegosatenbHocten MS

V3es kJ1acTepu3anuy nociaegoBaTeIbHOCTe MS HCIOIBb3yeT aIropuT™ aHaJIN3a MOCJIe10BaTeIbHOCTEH,
U3yvaroIluil cogepKaline TaHHbIe COOBITHS, KOTOPBIE MOXHO CBSI3aTh, CICAYSI MYTSIM WU 110CA€408ATEALHOCTAM.
[Tpumepamu 3TOro MOTyT OBITH ITyTH HEPEXOOB MO CChLIIKAM, CO3/1aBaeMble pu NpocMoTpe Web-caiita nim
HaBUTAIMK 10 HEMY MOJIb30BATEISIMU, MJIU MOPSAOK, B KOTOPOM MOKYyNATeN JOOABIISAIOT 2JIEMEHTHI B
MIOKYNATEJIbCKYIO KOP3UHY B PO3HUYHOM MHTEpHET-MarasuHe. AJITOPUTM HAXOAUT Hanbosiee oO1ye
II0CJIEIOBATEILHOCTH, MCIOJIb3YsI IPYIIUPOBKY, WM KAACTEPU3AYUlo, AICHTUIHBIX ITOCIIEI0BATEIIbLHOCTEH.

TpeooBanus
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Texaunyeckne TpeOGOBaHUS IJI MOJIEIN KJIACTEPU3AINH MTOCIe0BaTeIbHOCTE! Microsoft:

* TloJge ID. /s anropuT™a KjacTepHu3annu IociieoBaTesibHOCcTel Microsoft TpebyeTcs, 4ToObI HHpOpMAHS
MIOCJIeIOBATEILHOCTEN XpaHIIach B TPAH3aKIMOHHOM (opmarte. st aToro Tpedyercs noe 1D,
AOCHTHDUIIPYIOIIEe KaX Y0 TPAH3AKIHO.

* He menbe oaHoro noJist BBoAa. /s anropurma tpedyeTcs o KpaitHeit Mepe oHO 1oJie BBOIA.

* TIlose nocienoBareabHOCTH. 17151 aJiropuTMa TpedyeTcs: TakxKe MmoJie uAeHTU(GUKATOpa NOCIeA0BATEILHOCTEH, y
KOTOPOTO J0JIKEH ObITh KOJIMYECTBEHHBIN ypOBEHb N3MepeHus. Hanpumep, MOXHO HCIIOIb30BATh
naeHTudukatop Web-cTpaHulpl, HeJioe YMCiIo WM TEKCTOBYIO CTPOKY, JIMIIB ObI JAHHOE MOJIE ONPE/IEIISIIO
COOBITHS B IOCJIETOBATEILHOCTH. [{J151 KaXkJ0M OCIIeTOBATEIbHOCTY pa3pellieH TOJIbKO OMH UAeHTHduKaTop, a
JUTSL KQXKJJOU MOJIEJIM pa3pellieH TOJIbKO OJMH THII OCJIeA0BaTeIbHOCTH. [10JIe MOCIe10BaTEeIbHOCTH JOJDKHO
oTJMYaThes OT moJis ID 1 moJist yHUKaIbHOCTH.

* Tlone naznauenus. HpI/I MOCTPOCHUU MOJCIIN KJIACTECpU3allin MOCJIeI0BATEILHOCTEN Tpe6yeTCﬂ II0JIC Ha3HAYCHU .

* Tloue ynukajabHOCTH. [IJ1 MOIe/M KIaCTepU3aNH TOCIEA0BATEILHOCTEH TpeOyeTcs MOJI KITro4Ya, KOTOPBIi
OJTHO3HAYHO HIeHTUUIUpPyeT 3anucu. [Tojie YHUKaIbHOCTH MOXHO 3a/1aTh COBINAAArONINM C moJieM ID.

Onuuu nonen Knactepusauumn nocnenosartenbHocten MS
V Bcex Y3JI0B MOJACIMPOBAaHUs €CTh BKJIaAKa HOJ’IH, '€ BbI 3aa€TC IOJIA, KOTOPhIC 6yI[}/T HCIOJIb30BATBHC IPpU
INOCTPOCHUU MOICJIN.

ITepen mocTpoeHneM MOIEIM KIACTEPU3ANNH OCIEA0BATEILHOCTH HEOOXOIMMO yKa3aTh MOJIS, KOTOPbIE JOJDKHBI
CJIy’KUTbH MOJIIMH HA3HAYCHUS ¥ BXOAHBIMHE HoJisiMu. OOpaTuTe BHUMAHUE HA TO, YTO IS y3J1a KJIACTEPU3alnT
nocjenoBaTesbHOCTeH MS Helb3s HCHOJIb30BATh HH(GOPMAIIIO U3 PACIIOJIOKEHHOTO BhIIIE y3J1a THIl; 3HaUeHUS B
MOJISIX HY>XHO yKa3aTb 3/€Ch.

ID. Bri6epute nose ID u3 cnucka. 3Hauenus B noJie ID MoryT ObITh YMCIOBBIMU WM CUMBoOIMYeckuMu. Kaxaoe
YHUKaJIbHOE 3HaYE€HHE B 3TOM I10JIe IOJDKHO 0003HaYaTh KOHKPETHBIH 00BEKT aHajm3a. Hanpumep, B npukiiaaHoMl
nporpamme Kop3mnHa mokynok kaxablid [D MoxeT mpeacTaBiisiTh OHOTO NMOKynaTtessl. B mpukiiagHoit mporpamme
Anam3z Web-xypraia xax/asiii ID MoxeT npecTaBisTh OTAeIbHBIN KoMmnbroTep (1o IP-aapecy) nimm ogHOTO
I0JIb30BATENS (IO PETUCTPALMOHHBIM JAaHHBIM).

IToas BBOKa. BriOepuTe moJie uitk moJIst BBOJAA JJI1 MOZEIIN. DTO MOJIsl, KOTOPBIE COZepKAT HHTEPECYIOIIHNE BaC
COOBITHUS IPU MOJICJIMPOBAHUN TOCJIEOBATEILHOCTEH.

IMocnenoBaTebHOCTH. BriOepuTe U3 cnmcka 1moJie, KoTopoe OyAeT UCIOJIb30BaThCS KaK IMOJie UACHTU(GUKATOpA
ocJiefoBaTeIbHOCTH. HampuMep, MOXKXHO UCTIOIB30BaTh HIeHTHGHUKATOP Web-cTpaHuIbL, 1IeIoe YUCIIO W
TEKCTOBYIO CTPOKY, JIUIIIb Obl JAHHOE II0JIE OMPEAEIISIIIO COOBITHUS B OCIIEA0BATEIbHOCTH. JUTs Kax 10
MOCJIE0OBATEILHOCTH Pa3pelleH TOJIbKO OJIMH HICHTUDHUKATOP, & JJISl KAXKIAON MOJIENIN pa3pellieH TOJIbKO OJUH THUII
OCJIeA0BATEIbHOCTH. [10JIe mociie10BaTeIbHOCTH TOJDKHO OTJIMYATLCS OT moJist ID (3aqaHHOTO HA 3TOU BKJIA/IKE) U
OT MOJIsS YHUKAJILHOCTH (33/IaHHOTO Ha BKJIake MoJeln).

Llesb. Beibepute moJie, KoTopoe GYAET UCIOTh30BATHCS KaK MOJIe HA3HAYCHUS, TO €CTh TAKOE M0JIe, 3HAUCHHE B
KOTOPOM BBI IIBITAETECH MIPEACKA3ATh Ha OCHOBE JaHHBIX MOCJIEI0BATEILHOCTH.

JononHutenbHble oNuUK KNacTepusauun nocnenosarenbHocten MS

CocraB onuuii, TOCTYIHBIX HA BKJIaJKe [lONOJIHUTEIIbHbIE, MOKET ObITh PA3JIMYHBIM B 3aBUCHMOCTHU OT CTPYKTYPBI
BBIOpPAaHHOTO NOTOKA. VcuepnriBaromye NOAPOOHOCTH O AOMOJIHUTEILHBIX ONIUAX IS BBIOPAHHOTO y3J1a
MozenupoBaHust Analysis Services cMOTpuTe B CIpaBKe JIJIs1 [I0JIb30BATEJILCKOrO HHTepdeiica Ha ypOBHS HOJICH.

CKopuHr ana mogenen Analysis Services

Orenka mozeseit npoucxoaut Ha SQL Server u BoinoJasiercs: B Analysis Services. Eciu aHHbIe cO3/1aHBI MIIN
JoJDKHBI noaroraBmBathest B IBM SPSS Modeler, MoxeT noTpeboBaThcest 3aKkayaTh HAOOP TaHHBIX BO BPEMEHHYO
Tabmny. Mopenu, co3aaBaembie Bamu B IBM SPSS Modeler ¢ ucnoib30BaHNEM UCCIIEOBAHUS TAHHBIX B Oa3e
JTAaHHBIX, (PAKTHUECKHU MPEACTABIIAIOT co00it y1ajieHHbIe MOEIIH, XPAHSIIMECs Ha yIaJICHHBIX CepBepax

T'nasa 3. TpeGoBaunus st uaTerpamuu ¢ Microsoft Analysis Services 21



MCCJICTOBAHSI JAHHBIX WM 643 JaHHBIX. DTO OTJIMYHE BAKHO MOHUMATH IPU MPOCMOTPE U OIIEHKE MOJIEIEH,
CO3[IaHHBIX C MCIOJIb30BaHHEM aropuTMoB Microsoft Analysis Services.

B IBM SPSS Modeler 06b11HO nepeaaercst TOJILKO OJTHO NIPeJICKa3aHue U CBSI3aHHAS! BEPOSITHOCTD MJIM IIOKA3aTeJlb
JOBEPHSL.

IIpumepsl ckopuHTa MOJIETIE CMOTpPHUTE B pas3jielie |“HpHMepLI uccrenoBanns Analysis Services” Ha cTp. 24l

O6wue napameTpbl Ana Bcex moaenen Analysis Services

Crenyroiue napaMeTpsl - 00IMe I BeeX Moenieit Analysis Services.

Bxknaaka CepBep cnenxkoB mogenen Analysis Services

Bxuiiagxa CepBep UCIOJIb3yeTCs 1T 3a/IaHKs COSAMHEHU TSl MCClleTIoBaHus B 0a3e maHHbIX. Ha 9Toi BKJ1aake
MPEOCTABIIIETCS TAKXKe KJIFOY YHUKAJIBHOCTH JIJII MOJICJIA. DTOT KJTFOY TEeHEPUPYETCS CIIydallHbIM 00pa3oM pu
MMOCTPOCHUH MOJIeJI 1 XpaHuTcs B Mojaesm IBM SPSS Modeler, a Takke B onMcaHuM 00BEKTA MOJEIIN, XPAHUMOTO B
6aze maHHBIX Analysis Services.

Ha Bxiagxe CepBep MOXHO CKOH(UTYpUpPOBAThH XOCT U 0a3y JaHHBIX cepBepa aHaM3a, a TAKKE UCTOYHUK TaHHBIX
SQL Server ajis onepanuu CKOpUHra. 3ajaHHbIe 37€Ch OMINY MePe3aMUChIBAIOT COOTBETCTBYIOIIINE OMIIUH,
3aganuble B IBM SPSS Modeler B quasioroBsix okHax BenomorartesbHble IPOrpaMMBbl K WK [1OCTPOUTH MOIEIIh.
JIOmOTHATE b HYEO0 HHPOPMAIIHIO CMOTPHUTE B paszerie [ Bxmouenne nuTerpamun ¢ Analysis Services” Ha ctp. 13|

GUID moaem. 31ech BBIBOAUTCS KJIFOY MOJIENIU. DTOT KJIFOY F€HEpUPYeTCsl ClIydaiiHbIM 06pa3oM IpH NOCTPOECHUU
MojeJim ¥ xpaHuTes B Moaesm IBM SPSS Modeler, a Taxke B onrcann 00beKTa MOACIH, XPAHUMOTO B 6a3e
nmaHHBIX Analysis Services.

IIpoBeputh. HaxkxmuTe 3Ty KHOIIKY, YTOOBI IPOBEPUTH KJIFOY MOJIEJIN JJIs KJIFOYa B MOJIEJIM, XpPaHIMOi1 B 6aze
naHHbIX Analysis Services. DTo MO3BOJIUT YOSIUTHCS, YTO MOJIEJIb BCE CIlle CYIIIECTBYET HA CEpBEPE aHAJIN3a, U
MOHSTH, YTO CTPYKTYpa MOJEJIN HE U3MEHEHA.

Hpumeanue: Knomnka HpOBepI/ITL JOCTYIIHA TOJIBKO OJIA MOJICJ'IGﬁ, ,HO6aBJ'ICHHI)IX Ha XOJICT IOTOKA IIpH MOATOTOBKE
K CKOpHUHIY. Ecmm IIPpOBEPKA 3aBCPIIUTCA HCYJAYHO, BBIACHUTE, HE ObLIa JIK MOJECJIb YAAJICHA UJIA 3aMCHCHA ,Z[pyl“OfI
MOJCJIBIO Ha CEPBEPC.

IIpeacrasaenue. lllesxHuTe 31€CH AJIS MOJIyYeHUS TPahUUecKOro NpeAcTaBIIeHNs MOJIEIIM AEPEBa PEIeHHMI.
[Tporpamma nmpocMoTpa JiepeBa pelieHui \UCIOJIb3YETCsl COBMECTHO C IPYTUMU aJITOPUTMAMH IepeBa pPelleHni B
IBM SPSS Modeler u ¢pyHKINOHAIBLHO HE OTJINYAETCS.

Bxknagka CeoaKa cnenkoB moxenen Analysis Services

Ha Bxutajike CBOJTka clierka MOJIEIM BBIBOAUTCS HH(BOpMANHUs O camoit Mojeu (AHnaiu3z), 06 UCHOJIb3yeMbIX B HEil
noJisix (I1o4s), 3HAYEHHUSIX TAPAMETPOB, UCHOJIL3YEMbIX NIPH NOCTPOeHUH MoaelH, (I[lapameTpsl mocTpoenus) n 06
o6yuenun monemu (Ceogxa o 00yuenuro).

ITpu mepBOM MpocMOTpe y3J1a pe3yabTaThl BKIaAku CBOJKA CBEpHYTHI. UTOOBI YBUIIETh HY>KHBIE BaM pe3yJIbTATHI,
pa3BEepHUTE COOTBETCTBYIOILINAE UM 3JIEMEHTHI IPU TOMOILM 3JIEMEHTA YIPaBJICHUS! PACIIMPEHUEM CJIEBA OT HUX UJIU
BBIBEJIUTE BCE PE3YJIbTATHI, HAXXaB KHONKY Pa3BepHyTh Bce. UTOOBI CKPBITH PEe3yJIbTATHI O 3aBEPIICHUN UX
NIPOCMOTPA, CBEPHUTE IIPU IOMOIIHX 3JIEMEHTA YIPABJICHUS PACIIMPEHUEM OTAEIbHBIE PE3YJIbTAThI, KOTOPHIE BbI

XOTHUTE CKPbITh, HJIM CBEPHUTE BCC PC3YJIbTATHI, HAXXAB KHOIIKY CBepHyTb BCe.

AHajm3s. BBIBO,Z[I/ITCH I/IH(i)OpMaL[I/IH (6] KOHerTHOﬁ MOJCJIN. Ecmm B Bamem ucnosiHeHUH B yKa3aHHBII71 CJICIIOK MOJCJIN
BJIOKCH Y3€JI aHAJIM3a, B 3TOM Pa3acjiC NOABUTCA TAKXKE I/IH(bOpMaI.[I/IH O BBIITIOJTHECHHOM aHaJIM3€.

IToasi. Criucok HOJ’ICfI, HCIIOJIb3YEMBIX B KAYE€CTBE MoJieil Ha3HAYEHMUS U BXOJHBIX IOJIEH IIpU NOCTPOCHUU MOIECIIN.

HapaMeprl KOMIIOHOBKH. CouepmnT I/IH(i)OpMaI_II/II-O 00 HUCIIOJIb3YEMBIX TPU NOCTPOCHUN MOACIIN NTapaMeTpax.
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CoHast nHpopmanusi no odyueHno. BoiBoanuTCS TUI MOJIEIH, TIOTOK, UCIIOJIb3YEMBbIil [IJIS1 €€ CO3/IaHu s, CO3/1aBILIHIA
e MoJIb30BaTeIb, OTMETKA BPEMEHH [IOCTPOCHHUST MOJIESIM M BPEMs, 3aTPAYCHHOE Ha €€ MOCTPOCHHE.

Cnenok moaenu BpemeHHoro paaa MS

MOI[C.]'II) BPEMCHHOTI'O psAaa MS ACJ1a€T OUEHKHU TOJIBKO OJIA IMMPEACKA3aHHBIX IEPUOIOB BPEMCHU, a HE IJIA
XPOHOJIOTHYCCKUX NAHHBIX.

B Cneny}on_[eﬁ Ta6.HI/I].I€ IOKa3aHbl MOJIA, KOTOPBIC ,Z[O6aBJ'IeHI>I B MOJCJIb.

Tabnuuya 1. JJobasneHHsle B MoAesb osg

WNms noas Onucanne

$M-mro1e IIpenckasanHoe 3HAUEHUE 17045
$Var-no.re Berunciennas nucnepcust mo.is
$Stdev-moae CpenHeKBagpaTHYHOE OTKIJIOHEHHUE 11014

Bknaaka CepBep cnenxkoB moaenen BpemMeHHbIx pagos MS

Bxiragka CepBep UCIOJIb3yeTCs T 3a/IaHKs COSIMHEHU TS HCClIeToBaHus B 0a3e MaHHbIX. Ha 9Toii BKJaake
[IPEIOCTABIIACTCS TAKXKE KJIFOY YHUKAIBHOCTH JIJI1 MOJIEJIA. DTOT KJIFOY TCHEPUPYETCS CIIyYaiiHBIM 00pa3oM IpH
MTOCTPOCHUU MOJIeJ 1 XpaHuTcs B Mojiesa IBM SPSS Modeler, a Takke B onmMcaHud 00beKTa MOJIENIN, XPAHUMOTO B
6aze mauHbIX Analysis Services.

Ha Bxiaaxe CepBep MOXHO CKOHDUTYpUPOBATH XOCT U 6a3y JaHHBIX CEpBEpa aHaM3a, 4 TAKKE UCTOYHUK TAHHBIX
SQL Server njia onepanuu CKOpUHra. 3aJaHHbIe 37€Ch ONIINH MePe3anuCchiBal0OT COOTBETCTBYIOIIIUE OMIIUHY,
3aganuble B IBM SPSS Modeler B quaoroBsix okHax BenomorartesbHble TPOrpaMMBbI HITH WM [TOCTPOUTH MOIeTh.
JIoNmoHHTEIbHYIO HHYOPMAIIHIO CMOTPHUTE B paszese [‘Bxmouenue nuTerparmu ¢ Analysis Services” ua ctp. 13|

GUID moaenn. 371eCh BBIBOJAMTCS KJTFOY MOJIETTH. DTOT KJIFOY TeHEPUPYETCs CIIydaitHbIM 00pa3oM IpH MOCTPOCHUN
Mojes 1 xpaHuTcs B Moaesm IBM SPSS Modeler, a Taxke B onrcanny 00beKTa MOJIEIH, XpaHUMOTO B 6ase
nmaHHBIX Analysis Services.

IIpoBeputh. HasxkmuTe 3Ty KHOIKY, YTOOBI IPOBEPUTH KJIFOY MOJIEIIM JJIs KJIFOYa B MOJIEJIM, XpaHIUMOii B 6ase
nMaHHbIX Analysis Services. DTo MO3BOJIUT YOSIUTHCS, YTO MOJIEJIb BCE CIlle CYIIIECTBYET HA CEpBEPE aHAIIN3a, U
MOHSTH, YTO CTPYKTYpa MOJEJIU He N3MCHEHA.

Hpumeqaﬁue: Knomnka HpOBCpI/ITb JOCTYIIHA TOJIBKO OJIA MO,E[CJ'Ieﬁ, ,I[O6aBJ'I€HHI>IX Ha XOJICT NIOTOKA IIpH MOATOTOBKE
K CKOpHUHIY. Ecmm IIPOBEPKA 3aBCPIINUTCA HCYJAYHO, BBIACHUTE, HC ObLIa JIn MOJCJIb YAAJICHA UJIA 3aMCHCHA Z[pyl"Of/’I
MOJECJIbIO Ha CCPBEPC.

IIpocmotp. [leskHUTE 34€Ch AT HOJTyYeHUS TPA(UIECKOr0 MPEACTABIICHHSI MOIEIM BpEMEHHOT O psiaa. Analysis
Services BBIBOST IOJIHYIO MOJIEJIb B BHJIE IepeBa. Bbl MOeTe MPOCMOTPETh TaKkKe rpauk, MOKa3bIBAFOLIUI
XPOHOJIOTMYECKIE 3HAUEHUSI TI0JIs1 HA3HAYSHHSI BO BPEMEHHN BMECTE C IPE/ICKa3aHHBIMU Oy AYIIMMU 3HAUYCHUSIMH.

Bosee monpoOHyro nHGopMaIyio CMOTPHTE B ONMCAHUM MHCTPYMEHTA IPOCMOTPA BPEMEHHBIX PSJIOB B OMOIMOTEKE
MSDN no aapecy |http://msdn.microsoft.com/en-us/library/ms175331.aspx|

BxnaaKa napameTpoB crnenkoB moaenen BpemeHHbix paaos MS

Hauath onenky. 3agaiiTe BpeMEHHOU MEPHO/I, OTKYA Bbl XOTUTE HAYaTh MPEACKA3aAHMUS.

* Hauats c: HoBoe npeacka3anne. BpeMeHHO# epro/I, B KOTOPBIA BBl XOTUTE HAYATh OYAyIlIUe peICKa3aHus,
BBIPa)KCHHBII B BUJIE CMEIIIEHUs] OTHOCUTEJILHO MOCJIEAHErO MePUO/a BPEMEHHU BAIIIUX JAHHBIX XPOHOJIOTUH.
Hampumep, ecm TaHHBIE XpOHOJIOTUH 3aKOHYMITUCH 12/99, a BBI 3axoTesm Obl HauaTh npeackazanus ¢ 01/00, Bo
UCIOJIH30BaJM OBl 3HAYEHHUE |; OHAKO €CJIM BbI 3aX0Te M ObI HA4aTh npeackasanus ¢ 03/00, BbI KCHOJIb30BAIN
ObI 3HAYEHUE 3.

T'nasa 3. TpeGoBaunus st uaTerpamuu ¢ Microsoft Analysis Services 23


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

* Hauatb c: XpoHosiornieckoe npejackasanie. BpeMeHHOI epros, B KOTOPBIN Bbl XOTUTE HAYATh XPOHOJIOTHYECKHE
IpeAcKa3aHus, BEIPAXKEHHBIM B BUE OTPUIATEILHOTO CMEIIEHHSI OTHOCUTEJILHO MOCJIETHETO IEPHOIa BPEMEHU
BalllMX JAHHBIX XpOHOJIOrKK. Hanpumep, eciii TaHHBIE XPOHOJIOT MY 3aKOHYMITKCEH 12/99, a BBl 3ax0Tesu Obl
COCTAaBUTb XPOHOJIOTMYECKHE MPEeACKa3aHus 32 MOCJIeIHUE NSTh NepHOI0B BpEMEHHU BalllUX AAHHBIX, BB
HCIIOJIb30BaJIM OBl 3HAUCHHUE -5.

3aKoHYHTH OIICHKY. SaHaﬁTe BpeMeHHOﬁ NEepruod, rac Bbl XOTUTC OCTAHOBUTDL IIPEACKA3aAHU .

* Koneunblil mar npeackasanus. BpeMeHHO# nepro/1, B KOTOPbI Bbl XOTUTE OCTAHOBUTH NMPEACKA3aHUS,
BBIPXXEHHBIN B BUJIE CMEIIEHUSI OTHOCUTEILHO MOCJIEIHErO NEPHUO/Ia BPEMEHH BAIIMX JAHHBIX XPOHOJIOTUH.
Hanpumep, eciin JaHHBIE XpOHOJIOTHU 3aKkaHYUBAIOTCS 12/99, a BBI 3aX0Tes M OBl OCTAHOBUTH Ipeackazanus 6/00,
BHI HCIIOJIL30BAJIN OBI 37eCh 3HA4YeHHE 6. 17151 OymyImux mpeacka3aHuii 3To 3HaYeHNEe JOJDKHO OBITh BCETIa
OoJtpIe WM paBHO 3HaYeHHI0 Havats c.

Cnenok moaenu Knacrtepusauum nocnegosartenbHocten MS

B crenyromeit Tabauiie moka3aHsl MOJIsI, KOTOPBIE J0OABIIEHBI B MOJIEJIb KJIACTepHU3alluH MOCcieoBaTeIbHOCTEN MS
(31ech mo.ie - 3TO UM NTOJIS1 HA3HAYEHHUS).

Tabnuua 2. [Jjob6asneHHble B MoAesb ond

Wms noas Onucanne

$MC-nose IIpenckazanue kjacrepa, K KOTOPOMY MPUHAIJIEKUT 3TA
MOCJIEIOBATEILHOCT.

SMCP-nore BeposATHOCTB, UTO 3Ta NOCJIE10BATEILHOCTD IPUHAJIEKHUT K

MPEACKA3aHHOMY KJIaCTEPy.

$MS-noe IIpenckasanHoe 3HaUYEHUE B 110.4€

$MSP-mo.1e BeposiTHOCTD npaBUIIbHOCTH 3HaYeHUs SMS-m0.1.4.

AKcnopT moaeneun U reHepuposaHue y3nos

MOXHO 3KCIOPTUPOBATDH CBOJIKY M CTPYKTYPY MOJIEJIM B TEKCTOBBIE (haitybl u (aiiiaer popmata HTML. MoxHo
TeHePHUPOBATH HYXXHBIE Y3JIbI BEIOOPA U QHIITPANU TaM, I/I€ OHU BaM TPeOYIOTCS.

[MonobHo apyrum cienkam Mozesieit B IBM SPSS Modeler, ciienku moneseit Microsoft Analysis Services
MOJIICPKUBAIOT HEMOCPEACTBEHHOE TeHEPUPOBAHUE Y3JI0B ONEPALHii C 3AMUCIMHU U MOJIIMU. VICONIB3ysl IyHKThI
MeHIo ['eHepHpOBaTh CIIENIKa MOJIEIIA MOXHO CTEHEPUPOBATh TAKHE y3JIbL:

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

* V3ex puibTpa

Mpumepbl uccneagosaHua Analysis Services

Jaetcs psig mpuMepoB MOTOKA, IEMOHCTPUPYIOIINX, KaK MCIOJIb30BATh HCCeIoBaHue TaHHbIX MS Analysis
Services coBmectHO ¢ IBM SPSS Modeler. Otu noToxn MoxHO HaiiTi B noAnanke ycranosku IBM SPSS Modeler:

\Demos\Database_Modelling\Microsoft

IIpumeuanue: Taiky Demos MOXHO OTKPBITH U3 rpynmsl nporpamm IBM SPSS Modeler B merto 3amyck Windows.

Mpumepbl NOTOKOB: AepeBbA peLueHui

Ciieyroinue IpuMepPbl HOTOKOB MOKHO KCIIOJIb30BATH BMECTE B MMOCJIE0OBATEILHOCTH KaK IPUMED IIpoliecca
UCCIIeI0BaHus 6a3bl JaHHBIX, HCIOJIB3YIOMIETO AJITOPUTM JIEPEBLEB PEIEHHIA, KOTOPBIH mpegocTasied MS Analysis
Services.
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Tabmmua 3. [epeBbs peLueHuii - npuMepsb! MOTOKOB

ITotok Onncanue

1_upload_data.str Hcnombp3yeTcs 11 OYUCTKU ¥ 3aKaYNBAHUS JTAHHBIX U3
II0CKOTO (haiiya B 6a3y NaHHBIX.

2_explore_data.str IIpemgocTaBiseT MpUMEP M3YYCHHUS JaHHBIX ¢ moMoInbo IBM
SPSS Modeler

3_build_model.str CTpouT MOJEb, UCIOJIb3Ysl COOCTBEHHBII aJIrOPUTM Oa3bl
JTaHHBIX.

4_evaluate_model.str Ucnosb3yercs kak NpyMep OLIEHKH MOJIeJH ¢ ToMolnkio IBM
SPSS Modeler.

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

HpuMettaHue: YT00bI 3allyCTUTD 3TOT MIPUMCP, HAJO BBIIOJIHATH NOTOKU IO MOPAIKY. KpOMC 3TOro0, y3JIbl
HUCTOYHUKOB U MOACIIMPOBAHUA B KaXXKIOM IIOTOKE JOJIKHBI OBITH HU3MCHCHBI, YTOOBI COACPKATh CChIJIKY Ha
,E[OHyCTHMLIﬁ HUCTOYHMUK JAaHHBIX OJIA 0asbl JaHHBbIX, KOTOprfI BbI XOTUTEC UCIIOJIB30BATh.

Ha6op maHHBIX, HCIIOJIB3yeMBIil B 9THUX NpUMepax HOTOKOB, OTHOCHTCS K MIPUKJIATHBIM IIPOrpaMMaM 00paboTKu
KPEAUTHBIX KapT M MPEACTAaBIIIET 3a1ay KIacCU(DUKAIIMY C Pa3JIMYHBIMU KaTerOPUAIbHBIMHA U HEPEPLIBHBIMU
npeaukTopaMu. bostee nonpoduyro napopManuto 06 3ToM Habope TaHHBIX CMOTPHUTE B (aiisie crx.names B TOH xe
Tarnke, r€ HaXoAdaTCA NPUMEPbI IOTOKOB.

OT0T HabOp manHbIX HoctyneH B peno3dutopuu UCI Machine Learning no aapecy fip.//fip.ics.uci.edu/pub/machine-
learning-databases/credit-screening/.

Mpumep noToKa: 3akauKka AaHHbIX
IepBrrii mpuMep moToka, I_upload_data.str, CIy)XUT ISl OYMCTKYU M 3aKaYKK TAHHBIX U3 IJTOCKOTO (haitina Ha SQL
Server.

IMockompky Analysis Services 11 KCCIIEOBaHNS TAHHBIX TPEOYIOT HAJIMYHUS KJTFOYSBOTO MOJISI, B 3TOM Ha4aJIbHOM
MOTOKE IMPH OMOIIIU Y3J1a BRIYUCIICHUIA B HA0Op JaHHBIX J0OaBsieTcs HoBoe moJie KEY ¢ yHUKAJIbHBIMUA
3HaveHusMu 1,2,3, ucnonbp3yromee Gyakmuro IBM SPSS Modeler @INDEX.

HaJee cieayeT y3es 3al0JIHeHNs, KOTOPbIi 00pabaThIBaeT NPOIMYIICHHBIC 3HAYCHHUST; ITyCThIE MOJIsl, CAUTAHHBIC U3
TekcToBOTO (haitna crx.data, 3amensrorcs Ha 3HaueHue NULL.

Mpumep notoKa: NpocmoTp AaHHbIX
Bropoii npumep notoka, 2_explore_data.str, CIIyXUT JIJI1 AEMOHCTPAIMK TOTO, KAK IPUMEHUTD y3eJI AYUT TaHHBIX,
YTOOBI IIOJIYUUTh O630p JaHHBIX, BKJIFOYasl CBOAHYIO CTATUCTUKY U JUarpaMMBbI.

JIBOWHO IEJTYOK 1O JUarpaMMe B OTUYETe ayauTa JaHHBIX BEIBOIUT 0oJiee OIPOOHYIO AUarpaMMy JITst
JIETaJIbHOTO U3YYEHUsS JAHHOTO MOJIS.

Mpumep NoToKa: NnocTpoeHue mogenu

B Tpethem npumepe notoka, 3_build_model.str, mimoctpupyetcs noctpoenue moaeu B IBM SPSS Modeler.
MOHO HPUCOETUHUTE MOJIEJIh 6a3bl JAHHBIX K MOTOKY U JABAXK/IbI MIEJIKHYTh, YTOOBI 33/1aTh HAPAMETPBI
MOCTPOEHHUSI.

Ha Bxmagke MOHCJIL JAUaJIOTOBOTO OKHA MOXXHO 3a4/1aTh:

1. Boi6pats nosie Kirou B kauecTse noJist yHukajbHoro ID.

Ha BKJIaJJKE 3KCHCpT OOCTYIIHA TOYHAasA HaCTpOﬁKa napaMeETpOB ITIOCTPOCHUA MOIECIIN.
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[lepen 3amyckom ydeauTech, YTO MPABUIIBHO YKa3aJH 0a3y JAHHBIX ISl HOCTPOCHUS MOJeNd. JIJIs HACTPONKH
KaKux-JIM00 mapaMeTpoB HCHOJIb3yiiTe BKIaaky Cepsep.

Mpumep notoka: OueHKka moaenu

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

ITpocMOTp pe3yIbTaTOB MOAEIIMPOBAHAS

MoO>XHO ABaX bl MEJIKHYTH MO CJICMKY MOJEJH JJIs IpocMoTpa pe3yibTaToB. Ha Brkianke CBOJIKA COMEPIKUTCS
JIEPeBO MPABWII Pe3yIbTaToB. KpoMe TOro, MoXKHO HaxaThb KHONKY Bua Ha Bkitanke CepBep U BBIBECTH I'paduyecKoe
MpeCTaBJIEHNE MO/IEJIU JEPEBbEB PELICHUM.

Onenka PE3YJIbTATOB MOJACIIA

V3en aHamm3a B IpuMepe MOTOKa CO34aeT MATPUILY COBIAICHUH, COIEPKAIIYIO CTPYKTYPY COOTBETCTBUIT MEXIY
KaKJIBIM MPeACKa3aHHBIM MOJIEM U €ro MoJjieM Ha3HaueHus. UTOObI YBUIIETh pe3yIbTaThl, 3aMyCTUTE y3eJI aHAJIN3A.

V3es1 oLeHKU B IpUMeEpPe NOTOKA MOXET CO34aTh AUAarpaMMy BBIUTPBILIEH, IPEIHA3HAYECHHYO I JEMOHCTpaLUy,
HACKOJIbKO 3Ta MOJIeJIb TOBBIIIAET TOYHOCTh. UTOOK! yBUIETh Pe3yJIbTAThl, 3aIIyCTUTE y3€J OLIEHKN.

Mpumep notoka: BHeapeHue moaenu

Korga nocturayra moctatovHas TOYHOCTb MOJIEIIH, 3TY MOJIEJIb MOKHO BHEPHUTD JJIsl UCIIOJIb30BAHNUS BO BHEILITHAX
MIPUKJIAJHBIX IPOrpaMMax MM [JIs MyOJIMKAILIK B TOM ke 6a3e NaHHBIX. B 3aximounTebHOM IpuMepe MOTOKA,
5_deploy_model.str, nanupie cuntbiBatoTcs u3 Tabsmubl CREDIT 1 3aTeM orieHMBArOTCS U MyOJIMKYIOTCS B TA0IIMIE
CREDITSCORES npu momoru y3ia DkcnopT 6a3sl JaHHBIX.

BrinosiHenue noToka reHepupyert cienyromumii SQL:
DROP TABLE CREDITSCORES

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

INSERT INTO CREDITSCORES ("fieldl","field2","field3","field4","field5","field6","field7","field8",
"field9","field10","field11","field12","field13","field14","field15","field16",
"KEY","$M-field16","$MC-field16")
SELECT T0.CO AS C0,T0.C1 AS C1,T0.C2 AS C2,T0.C3 AS C3,T0.C4 AS C4,T0.C5 AS C5,
TO0.C6 AS C6,T0.C7 AS C7,T0.C8 AS C8,T0.C9 AS C9,T0.C10 AS Clo,
TO.CI11 AS C11,T0.C12 AS C12,T0.C13 AS C13,T0.C14 AS Cl4,
T0.C15 AS C15,T0.C16 AS C16,T0.C17 AS C17,T0.C18 AS C18
FROM (
SELECT CONVERT(NVARCHAR, [TA].[field1]) AS CO, CONVERT(NVARCHAR,[TA].[field2]) AS C1,
[TA].[field3] AS C2, CONVERT(NVARCHAR,[TA].[field4]) AS C3,
CONVERT (NVARCHAR, [TA] . [fie1d5]) AS C4, CONVERT(NVARCHAR,[TA].[field6]) AS C5,
CONVERT (NVARCHAR, [TA] . [field7]) AS C6, [TA].[field8] AS C7,
CONVERT (NVARCHAR, [TA] . [fie1d9]) AS C8, CONVERT(NVARCHAR,[TA].[field10]) AS C9,
[TA].[field11] AS C10, CONVERT(NVARCHAR,[TA].[field12]) AS C11,
CONVERT (NVARCHAR, [TA] . [field13]) AS C12, [TA].[fieldl4] AS C13,
[TA].[field15] AS C14, CONVERT(NVARCHAR,[TA].[fieldl6]) AS C15,
[TA].[KEY] AS C16, CONVERT(NVARCHAR, [TA].[$M-field16]) AS C17,
[TA].[$MC-field16] AS C18
FROM openrowset ( 'MSOLAP',
'Datasource=Tocalhost;Initial catalog=FoodMart 2000',
'SELECT [T].[CO] AS [fieldl],[T].[C1] AS [field2],[T].[C2] AS [field3],
[T].[C3] AS [field4],[T].[C4] AS [field5],[T].[C5] AS [field6],
[T].[C6] AS [field7],[T].[C7] AS [field8],[T].[C8] AS [field9],
[T].[C9] AS [fieldl0],[T].[C10] AS [fieldll],[T].[C11] AS [fieldl2],
[T].[C12] AS [field13],[T].[C13] AS [field14],[T].[C14] AS [fieldl5],
[T].[C15] AS [fieldl6],[T].[C16] AS [KEY],[CREDIT1].[field16] AS [$M-field16],
PredictProbability([CREDIT1].[field16]) AS [$MC-field16]
FROM [CREDIT1] PREDICTION JOIN
openrowset (' '"MSDASQL' ',
'"'Dsn=LocalServer;Uid=;pwd="","''SELECT T0O."fieldl" AS CO,T0."field2" AS C1,
TO."field3" AS C2,T0."field4" AS C3,T0."field5" AS C4,T0."field6" AS C5,
TO."field7" AS C6,T0."field8" AS C7,T70."field9" AS C8,T0."fieldl0" AS C9,
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T0."field11" AS C10,70."field12" AS C11,T0."field13" AS C12,
T0."field14" AS C13,T0."field15" AS C14,T0."fieldl6" AS C15,

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

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

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

T0

T'nasa 3. TpeGoBaunus st uaTerpamuu ¢ Microsoft Analysis Services 27



28 IBM SPSS Modeler 18.1: PykoBozcTBO 11O McciIe[OBaHMIO JAHHBIX B 0a3e JaHHBIX



Fmasa 4. MoaenuposaHue 6a3 AaHHbIX C UICNONb30BaHMEM
Oracle Data Mining

O nporpamme Oracle Data Mining

IBM SPSS Modeler nognepxupaet unterpamnuto ¢ Oracle Data Mining (ODM), xoTopas npeajiaraetT ceMeicTBo
aJITOPUTMOB HCCJICIOBAHUS JAHHBIX, TECHO CBsI3aHHBIX ¢ peisiinuonHoit CYB/] Oracle. 3T BO3MOXHOCTH JJOCTYITHBI
yepe3s rpaduyecknii uatepdeiic IBM SPSS Modeler 1 B cpenie pa3paboTku, OpHEHTHPOBAHHONW HA UCIOJIb30BaHHUE
paboYux MOTOKOB, TAK YTO HOJIb30BATEIN MOTYT MIPUMEHSTH aJITOPUTMBI HCCIICIOBAHUS JAHHBIX, IIpe1IaracMble
ODM.

IBM SPSS Modeler moanepxuBaeT HHTETPAIMIO CO CieAyronumMu aaroputMamu u3 Oracle Data Mining:
* HamBHas Mozenb baiieca

e ApnantusHblil Baiiec

* Merton onopHBIX BEKTOpOB (Support Vector Machine, SVM)

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

e JlepeBo pelueHuii

* O-xJacrep

* k-cpennue

* Pazyioxenue Matpuibl Ha HeoTpuaTebHble MHOXUTeM (Nonnegative Matrix Factorization, NMF)
* AnupuopHsblit aHaH3

* Mertoa MEUHIMAaJILHOM JimMHEL onucanus (Minimum Descriptor Length, MDL)

* BaxwnocTb aTpubyToB (Attribute Importance, Al)

* Tospko st 11g R1

TpeboBaHua ana uHterpaumm c Oracle

Crenyrolnye yCIOBHS MPEACTABISAIOT COO0M 00s13aTeIbHbIE MPeIBAPUTEIbLHbIC TPEOOBAHMS ISl MPOBEACHHUS
MonenpoBanus In-Database mpu momormu Oracle Data Mining. UToObI yOemuTcs B ©X COOJIFOICHIH, MOXKET
MOTPe6OBATHCS IPOKOHCYJIbTUPOBATHCS C a IMHHUCTPATOPOM 0a3 JaHHBIX.

* IIporpamma IBM SPSS Modeler, paboTatromas B JJOKaJIbHOM pexumMe 1M ¢ ycranoBkoit IBM SPSS Modeler
Server B Windows mm UNIX

* Oracle 10gR2 uym 11gR1 (10.2 Database wym HOoBee) ¢ ommueit Oracle Data Mining.

Ilpumeuanue: 10gR2 obecneunBaeT NOJIEPKKY BCEX aJITOPUTMOB MOAEIMPOBaHUS 06a3 TaHHBIX, KpOME
00001IeHHBIX JIMHEWHBIX MoaeJel (Tpebyeres 11gR1).

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

Ilpumeuanue: Moaemupopanue 6a3 gaHHbIX ¥ onTuMuzanus SQL TpebyroT, uToObI Ha koMmnbroTepe IBM SPSS
Modeler ObLTa BKITFOUCHA BO3MOXHOCTE coeirnHeHus ¢ cepsepoM IBM SPSS Modeler. [1pu BrITFOYEHHOIH
BO3MOYKHOCTH COCTMHEHNSI MOKHO 00paInaThes K aJlrOpUTMaM 0a3 JTaHHBIX, BBITOJIHATE 00paTHEI mepeHoc SQL
HENoCpeACTBEHHO ¢ kimeHTa cepBepoM IBM SPSS Modeler u o6pamatbes k cepsepy IBM SPSS Modeler.
ITpoBepbTe TekyIlee COCTOSIHUE JIMIIEH3MH, IS 4eTO B MeHIO KyimeHTa cepBepoM IBM SPSS Modeler BriGepuTe:

Cupaska > O nporpamMme > /[onoJiHUTe IbHbIE MOIPOGHOCTH

Ecim BO3MOXHOCTB COCAMHCHUA BKJIFOUCHA, HA BKJIAJKC COCTOSIHI/IC JIMIICH3UU Bbl YBUAUTC OIIIUIO Pa3pemelme JIA
cepsepa.
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BxnroueHue nHterpauum c Oracle

Juis Brurrouenus uuterparuu IBM SPSS Modeler ¢ Oracle Data Mining notpebyeTcst ckoHpurypuposath Oracle,
co3aath uctounuk ODBC, BKJIFOUMTH HHTErPALIUIO B IMAJIOTOBOM OKHe BerioMoraTesibHble TPUKJIAgHbIE
nporpammel IBM SPSS Modeler u BKITFOUNTB OAIEPXKKY TeHEpUpOBaHus 1 ontuMu3anuu SQL.

Kondurypuposanue Oracle

Nudopmanmro 06 ycraHoBke u koHGurypuposannu Oracle Data Mining cMmotpute B mokymenTanuu Oracle;
KOHKPETHbIE IOAPOOHOCTH - B pyKo6oacTee aamunuctparopa Oracle.

Cosnanne ucrounnka ODBC mist Oracle

st BrirOueHus noaaepxku coequnenns mexay Oracle u IBM SPSS Modeler HyxHO co31aTh HMsI CHCTEMHOT'O
ucrtounuka ganaeix ODBC (DSN).

Ilepen cozmanmem DSN y Bac TOJDKHO OBITh OCHOBHOE Npe/ICTaBJIeHHe 00 NCTOYHMKAX TaHHBIX U ApaiiBepax ODBC
u nojaepkke 6a3 qanHeix B IBM SPSS Modeler.

ITpu pabote B pacnpeneneHaom pexxume 11t IBM SPSS Modeler Server cozmaiite DSN Ha koMIbroTepe cepBepa.
[Tpu paboTe B JTOKaJIHLHOM (KJIMEHTCKOM) pexxnme co3naiite DSN Ha KoMIIbIOTEepe KJIMEHTA.

1. VcranoBure apaiiBepbl ODBC. OHu goctynHbl Ha ycranoBouHoM jucke IBM SPSS Data Access Pack,
MOCTaBJISIEMOM C 3THUM BBIITYCKOM. 3amycTuTe (ailir sefup.exe, 9T00bI 3aMyCTUTH IPOTPAMMY YCTAHOBKH, TIOCTIE
9ero BEIOEPHUTE BCe HYXKHBIE IpaiiBepsl. JIJIs yCTaHOBKH ApaifBepoB CIIeAyiTe MHCTPYKIMSIM Ha SKpaHe.

a. Coszpmarite DSN.
Hpumeuanue: TlocnenoBaTeIbHOCTh MEHIO 3aBUCUT OT HUCIOJIb3yeMoit Bepcun Windows.

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

* Windows Vista. B menro [Tyck Beioepute [1aneas ynpasiennsi, 3ateM Beioepute Cucrema. llemxanTe
JIBaXKIBI 10 3HAYKY AAMHHACTpHpoBanne 1 BoibepuTe Mctounukn gannsix (ODBC), 3aTeM BuiOepuTe
OTKpbITD.

* Windows 7. B mento [Tyck Beibepute Ilaness ynpasiaenus, 3ateM CiucreMa u 0€300aCHOCTb, 3aTEM
AnvunuctpupoBanue. Boioepute Uctounnkn nannbix (ODBC), 3atem BoiGepuTe OTKPBITH.

b. IHlenxuute no Briiaake Cucremuoe DSN, a 3ateM Haxkmute KHONKY Jl00aBHTD.
Brioepute apaiisep SPSS OEM 6.0 Oracle Wire Protocol.
Haxwute xnonky I'oToBo.

Ha skpane ycranoBku apaiieepa ODBC Oracle Wire Protocol BBeiuTe BEIOpaHHOE BAMHU UMSI HCTOYHUKA
JAHHBIX, UM XocTa cepBepa Oracle, HoMmep mopTa 1151 coenuHenus u SID U1 UCoIb3yeMOro BaMu 3K3eMILIsIpa
Oracle.

Wms xocta, HoMep nopTa 1 SID MOXHO NOJIy4uTh U3 (ailia tnsnames.ora Ha KOMIbIOTEpE cepBepa (eciu
peammzoBano TNS c ¢aiisioM tnsnames.ora. 3a JOMOJHUTENLHOR HHPOpManuelt oOpamaiTech k
anMmuHACTpaTopy Oracle.

5. Haxwmure xHonky IIpoBeputb, 4TOOBI OIPOOOBATH COCTUHEHHE.

Bxurouenue unterpanuu ¢ Oracle Data Mining 8 IBM SPSS Modeler
1. Buibepute B Mento IBM SPSS Modeler:
Hucrpyments! > O > BenoMorare ibHbIe NPOrpaMMbl
2. IMenxuauTe mo Bkiagke Oracle.
Brumrounts unterpammio ¢ Oracle Data Mining. BxorouaeT nomnepxxy naautpbl MojaennpoBaHue 6a3 JaHHBIX (€Ciu
OHa ellle He BRIBOAUTCS) B HIDKHel yacTu okHa IBM SPSS Modeler u qob6asssiet y3isl 111 anroputmos Oracle Data

Mining.
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Coennnenne ¢ Oracle. 3anaiite ncrounuk gaaabix ODBC Oracle mo yMoI4aHUIO, MCIOJIb3YEMBIi 7151 IOCTPOCHUS U
COXpaHEeHHUsT MOJEJICH, a TAK)KE UMSI TOJIb30BATEIISI U TAPOJIb. DTOT OMIUSA MOXKET OBITh EPEONpe/IiesicHa Ha
OTJCJIbHBIX y3JIaX MOJICJIMPOBAHUS U B CJICTIKAX MOJIEICH.

Ilpumeuanue: Coenunenue ¢ 6a30if JaHHBIX, UCTIOJIb3YEMOE JJIS 1IeJIelt MOJeIMPOBAHUS, MOXKET ObITh, HO MOXET U
He OBITh TEM XK€, YTO M COeIMHEHKE, UCITOJIb3yeMoe IJIs oOpallieHus K JaHHbIM. Hanpumep, y Bac MOXeT ObITh
MMOTOK, OOpaIaronuiicss K JaHHbIM 13 6a3bl anHbIX Oracle, ckauuBaromuii Janasie B IBM SPSS Modeler mtst
OYMCTKY MJIM MHBIX BUIOB 00pabOTKH, a 3aTeM 3aKa4YNBAIOIINN 3TU TaHHBIC B ApYryro 06a3y nanHbix Oracle mis
neseld MoaemmpoBanus. Ho BO3MOXeH ciIydaif, Korja UCXOdHbIe JaHHbIE HAXOISITCS B IJIOCKOM (aiijie Wi JpYroM
ucrounuke (ae Oracle), u Torma Tpedyercs nx 3akaunBanue B Oracle aj1s1 MoJemmpoBaHus. B Bcex ciryyasix maHHbIE
OyIyT aBTOMATUYECKHU BBITPYKAThCS BO BPEMEHHYIO TA0JIMITY, CO3TAHHYIO B HCIIOJIB3YEMOM JJI1 MOIEJTUPOBAHUS
0a3e JAaHHBIX.

Ipenynpe:xaaTts o nepezanucn moaean Oracle Data Mining. Bxirrounte sty onmmro, uto6s1 IBM SPSS Modeler He
Hepe3anucbiBal 6e3 NpeaynpexaeHuss MOJEJU, XpaHUMbIE B 0a3e JaHHBIX.

Hoayunts cnimcox moaeJei Oracle Data Mining. BeiBoauT 1OCTyIIHBIE MOJIEIN UCCIIENOBAHUS JAHHBIX.
Brunountsb 3anyck Oracle Data Miner. (neoGsi3aTe/bHasi) DTa OMNMIus, €CJIM OHA BKJIIOUeHA, pa3pemaetr IBM SPSS

Modeler 3anyck npuksiaaHoi nporpammsel Oracle Data Miner. JIomoTHUTEIbHYIO HHPOPMAIIMIO CMOTPHUTE B pa3/eJie
[‘Oracle Data Miner” na cTp. 48

IIyTs nust BeIMosIHSEMOTO (aiiiia Oracle Data Miner. (Heo6s3aTensHas) 3aaaer ¢pusnyeckoe nosoxenne Oracle Data
Miner s BemosHsiemoro daiiina Windows (Hanpumep: C:\lodm\bin\odminerw.exe). [Iporpamma Oracle Data Miner
He yctaHaBimBaeTcs ¢ IBM SPSS Modeler; BbI TOJDKHBI CKayaTh e¢ MpaBUJIbHYIO Bepcuto ¢ caiita Oracle
(http://'www.oracle.com/technology/products/bi/odm/odminer.html) 1 yCTAaHOBUTB Ha KJIMEHTE.

BxuroueHne moaiepKKu reHepupoBanns u ontuMmsanm SQL
1. Bribepute B meHto IBM SPSS Modeler:

HWucrpymentsi > CBoiicTBa noToka > Onuuu
2. Ha nanemm HaBUTAnuy MIENKHATE 110 oy OnTHMH3aNus.

3. Tloareepmute BiroueHue omuul enepupoBatb SQL. DTOT mapamMeTp TpedyeTcs I padoThI (PYHKITHIA
MOJIeIMPOBaHUs 0a3 JaHHBIX.

4. Boi6epute OnTumu3upoBaTh nocrpoenne SQL 1 OnTuMu3NpoBaTh Apyroe BhINOJIHeHHe (He TpeOyeTcst CTpPOro, HO
HACTOSATEIbHO PEKOMEHIYETCS /111 ONTUMAJIbHON IPOU3BOAUTEIHLHOCTH).

NMocTtpoeHue mogenen ¢ ucnonb3osaHnem Oracle Data Mining (ODM)

3a HECKOJIbKUMU MCKJIFOUSHUSIMU, y3JIbI TocTpoeHus Mozesieit Oracle paboTaroT Tak %e, KaK OCTAJIbHBIE y3JIbl
MoaesmpoBanus B IBM SPSS Modeler. OTu y3J1b1 JOCTYIHBI Ha MAJIUTPE MOACTUPOBAHUS 0a3bl JAHHBIX Y HUKHETO
kpas okHa IBM SPSS Modeler.

JanHbie

s Oracle TpeOyeTcst, 4TOOBI KaTeropuajbHbIE TaHHbIE XpaHUIIUCh B cTpokoBoM popmate (CHAR bkb
VARCHAR?2). B pesyibrate IBM SPSS Modeler e pa3pemuT B KauecTBe BXOAHBIX MoJiei 111 Moaesneit ODM
YKa3bIBaTh YMCJICHHBIE TTOJISI XPAHEHUS C KaTErOpUajIbHbIM TUIIOM n3mepenust @.iar v Homunanvneiii. Tpu
HEOOXOUMOCTH YHCJIa MOXXHO Ipeobpa3oBath B cTpoku B IBM SPSS Modeler mpu momortu y3Jia
nepexJIaccupuKanum.

ITone naznavennsi. ToJIbKO OJHO MOJIE MOXKHO BBIOPATh KaK BHIXOAHOE (MTOJIE HA3HAYCHHUSI) B MOJCIISIX
kiaccupukamyu ODM.

Hmsa mogem. Hauunas ¢ Oracle 11gR1, uMs unique cTasio KJIFOYEBBIM CJIOBOM U HE MOXKET CJIY)KUTh UMEHEM
M0JIb30BATEJIbCKOI MOIEIIH.
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ITone ynukanabHoCTH. 3a7aeT HOJIE, UCIOJIb3yEMOE 1JI OTHO3HAYHON NACHTU(GUKALNY KaXI0TO HAOIFOACHHS.
Hanpumep, um moxeT 651Th noJte ID, Takoe kax ID moxymareas. IBM SPSS Modeler Haky1agbIBaeT OrpaHHYCHUE:
H0JIE KJIF0Ya TOJDKHO OBITH YHCJIOBBIM.

Ipumeuanue: s Bcex y3moB Oracle, kpome nosieit AnantuBHblil kputepuit baiieca Oracle, O-ksactep Oracle n
Amnpuopnsrit anasm3 Oracle, 3T0 noJte - HeoOs3aTeILHOE.

OO01re KOMMEHTApUH

* Okcnopt-umnopt PMML u3 IBM SPSS Modeler ne nogaepxuBaetcs Aj1s Moesieid, coznannbix Oracle Data
Mining.

* CxopuHr Mofeseit Beeraa npoucxoaut BHyTpu ODM. MHorna Habop AaHHBIX HY’)KHO 3aKa4aTh BO BPEMEHHYIO
Tabmiy, ecyi 9TH JaHHble 0epyTcs u3 IBM SPSS Modeler niu npoxoast B HeM IOATOTOBKY.

* B IBM SPSS Modeler 0ObI1HO JaeTCS TOJBKO OJTHO MPOTHO3HPYEMOE 3HAUCHUE W COOTBETCTBYIOIIAS
BEPOSATHOCTH MJIA IOKA3aTeJIb TOCTOBEPHOCTH.
* B IBM SPSS Modeler 11t ToCTpOESHHS ¥ CKOPUHTa MOJEJIM MOKHO UCIOJIb30BaTh He 6oJiee 1000 moseid.

» IBM SPSS Modeler moxeT oneruath Mojieit ODM U3 IOTOKOB, OMyOJIMKOBAHHBIX [JI51 BBIMOJIHEHUS IPH
nomoiu IBM SPSS Modeler Solution Publisher.

Onuumn cepsepa monenen Oracle

3anaiite coenunenue ¢ Oracle, ncnosb3yemoe I 3aKaunBaHUs JAHHBIX J1JIs MOJeIMpoBanus. [1pn HeoOXoauMocTu
MOJXHO BBIOpATh coeMHeHNe Ha BKJaake CepBep Ui KaKI0ro y3Jia MOJIEJIMPOBAHUS, YTOOBI IepeonpeesITh
coenunenue ¢ Oracle 1o ymMoJyaHuro, 3alaHHOE B JMaJIOTOBOM OKHe BecomoraTesibHble IPUKJIaHbIe TPOr PaMMBL.
JIOmOTHATEbHYEO HHGOPMAIIHIO CMOTpHUTE B paszerie [ Bxmouenne nuTerpamun ¢ Oracle” Ha ctp. 30}

Kommenrtapun

* CoenuHeHNe, UCIOJIb3YEMOE AJI MOAEIMPOBAHNS, MOXET COBIIAAATh MJIM He COBIAAATH C COSIMHEHNUEM,
UCHOJIb3YEMBIM B y3JIe HICTOYHMKA JJIsl HOTOKa. HanpuMmep, y Bac MOXeT ObITh HOTOK, OOPAIIAIOIIUIACS K TAHHBIM
u3 6a3bl ganabix Oracle, 3akauuBaronuii ganasle B IBM SPSS Modeler a1 OYMCTKM MJIM MHBIX BU0OB
00paboTkH, a 3aTeM 3aKauMBarOIIUil 9TH JaHHbIE B Ipyryto 0a3y nanHbix Oracle muis neseit MoiempoBaHusl.

* Wwms ucrounmnka nanabix ODBC addexTuBHO BCcTpanBaeTcs B kaxaoM notoke IBM SPSS Modeler. Eci moTok,
COSI[aHHLIfI Ha OTHOM XOCT€C, BBIIOJIHACTCA HA APYTOM XOCTE, UM UCTOYHUKA JAHHBIX HA OTUX XOCTAaX TOJDKHO
OBITH OTHUM U T€M Xe. MOXHO TakXe BBIOpAaTh APYroif HICTOYHUK JAHHBIX HA BKJIaake CepBep KaXI0To y3Ja
HUCTOYHHUKA UJIM MOACIIUPOBAHUA.

CtoumocTu ounboUHON Knaccuduxaumm

B HEKOTOPBIX KOHTEKCTAaX OMPEEICHHbIE BU/IbI OIIIMOOK 0OXOIATCS MOJIb30BATENIO JOPOXKe Apyrux. Hampumep,
MOXET OKa3aThCsi 60JIee JOPOTOCTOSIINM KJIACCU(PUIUPOBATD IPETEHACHTA HA KPEUT C BHICOKUM YPOBHEM PHUCKA,
KaK C HU3KUM YPOBHEM pHUCKa (OJIMH BUJI OIIUOKM), YeM KiIacCu(UIUPOBATH IPETEHACHTA HA KPEIUT C HU3KUM
YPOBHEM PHCKA PHUCKOM KaK C BBICOKUMH YPOBHEM pHUCKa (Apyroi Bu omuOkun). CTOMMOCTH OITMOOYHOM
KﬂaCCHCbI/IKaHI/H/I MO3BOJIAIOT 3aaTh OTHOCUTCIIBHYIO BAXKHOCTH PA3JIMYHBIX BUIOB OHH/I6OK mpeaACKa3aHus.

CTouMoCTH OMUOOYHOM KITACCU(BUKAIUH - 3TO IO CYIIECTBY Beca, MPUMEHsAeMbIe K KOHKPETHBIM UCXOJIaM. DTH Beca
(haKTOPU3YIOTCS B MOJIEJIb ¥ MOTYT (haKTHYESCKU U3MEHUTh Mpe/IcCKa3aHue (B KauecTBe Coco0a 3alluThl OT
JIOPOTOCTOSIIIUX OIIAOOK).

3a uckiroueHneM moaesieit C5.0, crommocTr ommOoYHON KiTaccu(UKAIUN IPH CKOPUHTE MOJIeIeit He MPUMEHSIFOTCS,
U TIPY paHXUPOBAHUH WJT CPABHEHUU MOJEJIell BO BHIMAHUE He IPUHUMAFOTCSA. MoIelTh, BKIIFOYArOIIas B ce0s
CTOMMOCTH, HE MOXET JJaTh MEHBIIIE OITNOOK, YeM Ta, KOTOpas He PAHKUPYETCS U HE MOXET PAaH)XXAPOBATHCA XOTh
CKOJIb-HUOY/Ib BBIIIIE B €IMHUIIAX OOIIEH TOYHOCTH, HO, CKOpEee BCero, OHA Oy/IeT BBIMOJIHATHCS JIyUIllle HAa MPAKTHUKE,
HIOCKOJIbKY B Hell 3aJI05KEHO NMPeTyCMOTPEHHOE CMEIIEHUE B MIOJIb3Y MeHee JOPOI0CTOAUUX OLINOOK.

ManI/II_Ia CTOMMOCTEMN MOKA3bIBAET CTOMMOCTD JIJISI KA I0TO BO3MOXKHOI'O COYCTAHUS npezlcxa3aHH0171 n
JEHCTBUTEIbHOMU KaTeFOpI/Iﬁ. ITo YMOJIYaHUEO IJId BCEX CTOMMOCTEH OIMOOYHOMI KHaCCI/I(bI/IKaHI/II/I 3a1acTCA
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3Havyenue 1,0. UToObI BBECTH MOJIH30BATEILCKUE 3HAYSHHSI CTOUMOCTEM, Bb1OepuTe MCcnoib30BaTh CTOMMOCTH
OIIHOO0YHOH KIaccH(MKANNN ¥ BBEIUTEC B MATPHUILy CTOUMOCTEH HY)KHbIC BAM 3HAYCHHUSI.

UToOBI U3MEHUTH CTOMMOCTh OIIMOOYHO# Ki1accu(pUKAINU, BHIOCPUTE SUCHKY, COOTBETCTBYIOIIYEO HY)KHOMY
COYETAHMIO IPEJICKa3aHHOIO U JIEHCTBUTEILHOT'O 3HAYCHUH, YAJIUTE CYIIECTBYIOIIEE COJIEPKAHUE STUSHKH U BBEIUTE
JUUISL Hee KeJlaeMyro CTOMMOCTh. CTOMMOCTH HE SIBJISSFOTCS aBTOMATUYECKH CUMMETPpUYHBIMU. Hanpumep, ecim st
CTOMMOCTH OIMOO0YHOM KJtaccupukanuu A kak B 3a1aTh 3HaYeHue 2,0, y CTOMMOCTH OIIMOOYHOM Kiiaccupukaryu B
Kak A Bce paBHO OyJIeT 3HAUEHUE MO0 yModaHuto 1,0, moka BbI He U3BMEHHUTE TAKXKE W €ro IBHBIM 00pa3oM.

Ipumeuanue: 3agaBaTh CTOMMOCTH BO BpeMsI IOCTPOCHUS pa3periaeT TOJIBKO MOJIEeNb JlepeBbs pereHuid.

HausHbi KpuTepun baneca Oracle

Hausnslii xputepuit baiieca - 3170 00111€M3BECTHBIN aIrOpUTM AJIs Ipo0JieM Kiaccudukauuu. Moiesb Ha3BaHa
HAUBHOIL, TIOCKOJIbKY OHA paccMaTpUBAET BCe IpeajiaraeMble IepeMEHHbIE IPeACKa3aHmsl KaK He3aBUCUMBbIE JPYT OT
npyra. HauBHblil kputepuii batieca - ObICTpPBIN, MacIITAOUPYEMBIid aJITOPUTM, BEIYUCIISIFOIINI YCIIOBHBIE
BEPOSTHOCTH JIJIS COYCTAHUI aTpuOyTOB M aTpubyTa Ha3HaueHHs. Ha ocHOBe 0OyvYaronux JaHHBIX OIICHUBAETCS
HE3aBHUCUMas BEPOSTHOCTh. DTa BEpOSITHOCTh MepeIacT MPaBaoIoI001e KaX 0To Kjlacca Ha3HAYCHUS C YIETOM
BXOXJCHUS KaXXJON KAaTETOPUU 3HAYCHUHN U3 KAXIOW BXOAHOU IEPEMEHHOM.

* TlepekpecTHas MpoBepKa UCMOJIL3YETCS JJISI UCTILITAHUS TOYHOCTH MOJIEJIM Ha TEX K€ TaHHBIX, KOTOPBIC
HCIOJIb30BAJIUCh JIJIS IOCTPOCHMS 3TOM MOJENM. DTa MpoBepka OCOOSHHO MOJIe3Ha, €CJTU IS IOCTPOSHUST MOIEITH
JIOCTYITHO HEOOJIBIIIOE YUCIIO HAOJIIOACHHUIA.

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

Onuuu aganTUBHOM 6arecoBoin mogenu

Nms MO/JI€/IH Moxuo CITCHCPUPOBATDb UM MOJCIIN ABTOMATUYCCKN HAa OCHOBE IOJIA HA3HAYCHU S NJIA ITOJIA ID (J'[I/I6O
THUIIA MOJICIIN B CJIyvae, €CJIM HUKAKO€ U3 3TUX MoJIeH He 3az[aHo) b0 3a4aTh IMOJIb30BATCIIbCKOC UM,

HUcnoan30BaTh pa3J1€/ICHHbIC JAHHbIC. Ecmm OIIPEECIJICHO I10JIE pa3/ciia, 5Ta O rapaHTUPYET, YTO JJIA
IIOCTPOCHU S MOEJIN 6y,£LyT HCII0JIb30BATHCA JaHHBIE TOJIBKO U3 pas3eja O6y‘IeHI/I$I.

IToJe yauKaabHOCTH. 331A€T TIOJIE, UCIOJIB3yEeMOE IS OJJHO3HAYHOW MICHTU(DUKAIINH KaXKIOT0 HAOIIFO ICHUSI.
Hanpumep, um moxeT ObITh noJte ID, Takoe kax ID moxkymareas. IBM SPSS Modeler Haks1ambIBacT orpaHIYCHUE:
0JIe KJTFOUA TOJDKHO OBITH YACIOBBIM.

Ipumeuanue: g Beex y3moB Oracle, kpoMe noJieid AmantuBHbINA Kputepuit Baiieca Oracle, O-kiactep Oracle n
Anpuopnsrii ananm3 Oracle, 310 moste - HeoGs3aTeNIBHOE.

ABTOMaTHYeCKasi NOAroToBKa AaHHbIX. (Tosbko nys 11g) BrimrovaeT (1o yMOJTYaHUIO) MM OTKJIFOYAET PEXUM
aBTOMAaTHYeCKO# moarotoBku nanHbix Oracle Data Mining. Ecin aToT nepexinouaress Bkirouer, ODM
ABTOMATHUYECKH BBIIOJIHSAET NpeoOpa3oBaHusl JaHHBIX, TpeOyeMble YKa3aHHBIM AJITOPUTMOM. JlONOIHUTEIbHYIO
rHpOpPMAIIIO CMOTpUTE B pasnelie [lonartus Oracle Data Mining.

JlononHutenbHble onuun HaMBHOro Kputepua baneca

I1pu moCTpOCHUM MOJIEJIN OTAeJIbHBIE 3HAUCHHUS aTPUOYTOB IPEAUKTOPOB WM APhI 3HAUYEHUH HTHOPUPYIOTCS, €CIIN
TOJILKO HE CYILIECTBYET JIOCTATOYHOTO YKCJIA BXOX/ICHUIT JAHHOTO 3HAYSHUS MJTH Hapbl B 00YYAIOUIMX JAHHBIX.
[Toporu 115t ”THOPUPOBAHUS 3HAYCHUIA 3a/1AF0TCsI KK JI0JIM HA OCHOBE YHCJIA 3anuceil B 00y4aroluX TaHHbIX.
Hacrpoiika 3TUX HOPOroB MOXET NOHU3UTh LIYM H YJIYYIIHTh BO3MOXXHOCTbH 0000IIEHHS MOIEIIN Ha JIpyTue
HaOOPBI JAHHBIX.

*  OauHO4HBII Mopor. 3a7aeT Mopor IS JAHHOTO 3HAYCHHS aTprOyTa nmpeankTopa. YmciIo BXOXICHNH yKa3aHHOTO
3HAYCHMSI TOJDKHO OBITH HE MEHbIIIE 3a/TaHHOM 10JIH, MHAaYe OHO OYIeT MPOUTHOPUPOBAHO.

* Ilapusiii nopor. 3agaeT MOpor WIS JAHHOU Maphl 3HAYCHH aTpUOyTa U MpeauKTopa. YKciio BXOXICHUT
YKa3aHHOH Mapbl 3HAYCHUH JOJDKHO OBITH HE MEHBIIIE 3aJaHHOW JOJIM, MHAYE OHA OyJIeT MPOUTHOPHUPOBAHA.
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BepositHocTh npeicka3anns. PaspeiiaeT BKJIFOYATh B MOJIEJIb BEPOSTHOCTD IIPABUJILHOTO MPEICKA3AHUS [JIS
BO3MOXHOTO UCXO/1a NOJI Ha3HaUeHU . UTOOBI BKJIFOUNTH 3Ty BO3MOXHOCTD, BbIOepuTe AeiicTBue BoiOpaTth,
Ha)XMHTE KHOTKY 3a/1aTh, BBIOEPUTE OJIMH U3 BO3MOXHBIX UCXOJ0OB U HAXMUTE KHONKY BeTaBuTh.

WUcnoab3o0BaTh Haﬁop npeacKa3anusi. FeHepI/IpyeT Ta6m/1uy BCEX BO3MOXHBIX PE3YJIbTATOB JJII BCEX BO3MOXHBIX
HUCXOO0B IIOJISA HA3HAUYCHU .

AnantusHbi Kputepun baneca Oracle

AnantuBHag ceTh baifeca (Adaptive Bayes Network, ABN) co3maeT kiaccudukaTopsl 0aiieCOBCKUX ceTel mpu
momonm MDL (Minimum Description Length - MuHIMaTbHAS TMHBI ONMCAHNS) B aBTOMATHIECKOTO 0TOOpa
nokazateneit. ABN maet xopomme pe3yIbTaThl B OIPEACJICHHBIX CUTYalnsIX, T/Ie HAMBHBIN kpuTepuii baiieca He
paboTaeT JOCTATOYHO XOPOIIIO, U OJIy4aeT He MEHEee XOPOIINe Pe3yJIbTaThl B OOJIBIINHCTBE OCTAJIBHBIX CIIyYacs,
XOTSI IPOM3BOIUTEILHOCT MOXKET ObITh HIXe. AsroputM ABN npenocrasiisieT BO3MOXHOCTb IIOCTPOCHUS TPeX
THUIIOB PACIIMPEHHBIX MOJIeJIeil Ha OCHOBE OalieCOBCKUX, BKJIIOUAS YIPOLIEHHbIE (0JHO(MYHKIIMOHAILHBIE) MOACIIH
JlepeBa pelleHuil, COKpallleHHbIE MOJIeJI HAaNBHOTO KpuTepust baiieca 1 MHOrodyHKIIMOHAILHBIE MOAEIIH C
MpUMEHEHNEM OyCTHHTA.

IMpumeuanue: AnroputMm Oracle AnantuBHbl Baiiec 6611 oTOpomeH B Oracle 12C u He nogaepxuBaetcs B IBM
SPSS Modeler mpu ucnons3opannu Oracle 12C. Cmotpute paszei|http://docs.oracle.com/database/121/DMPRG/|
kelease_changes.htm#DMPRG726[

CreHepupoBaHHble Modenu

ABN B 0IHOGYHKIIMOHAIEHOM PEXUME IMOCTPOCHUS TeHEPUPYeT (Ha OCHOBE HA0Opa yI000YATaEMBIX TPABHUI)
VIIPOIIIEHHOE JIEPEBO PEIICHNUIH, MO3BOJISIOIIEe OU3HEC-TIOIE30BATENO MJIA AHAJINTHKY IIOHATH 0OOCHOBAHUE
TIpeIcCKa3aHuif MOJIEJIA 1 COOTBETCTBEHHO BBITIOJIHUTE ACHCTBUE UM OOBSICHUTD €0 IPYTUM. DTO MOXET 0Ka3aThCs
CYIIIECTBEHHBIM IPEUMYIIIECTBOM IO CPaBHEHHIO C MOJIEJIIMA HAMBHOTO KpuTepus baifeca n
MHOTO(YHKITMOHATILHBIMA MOJICJIIMU. Y Ka3aHHbIE TpaBuiIa MOXHO pocMoTpeTh B IBM SPSS Modeler nomo6Ho
CcTaHIApTHOMY Habopy mpaBuil. [IpocToit HaGop MpaBUII MOXET BHITJISACTH CIICTYIOIINM 00pa3oMm:

IF MARITAL_STATUS
AND EDUCATION_NUM
THEN CHURN= "TRUE"
Confidence = .78, Support = 570 cases

"Married"
"13-16"

CoxpallleHHbIE MOJIEJI HAMBHOTO KpuTepus baiteca u MHOrodyHKInoHaIbHbIE Moean B IBM SPSS Modeler
MPOCMOTPETH HEJIL3 .

Oonuuu aganTuBHOM 6amecoBoin mogenu

Nms Mmoaen MoXHO CTeHEPUPOBATH UM MOJEJI aBTOMATHYECKH HAa OCHOBE TOJIs1 Ha3HaueHus vy noJist ID (6o
THIIA MOJEJIN B CJIyYae, eCJIM HUKaKOe U3 ITUX MOJIel He 3a/1aH0) MO0 3aaTh [T0JIb30BATEIECKOE M.

Hcnoas3o0BaTh pPa3J1€/ICHHbIC TAHHbIC. Ecmu OIIPEACJICHO I10JIC pa3Jaciia, 5Ta O rapaHTUPYCT, YTO JJId
MOCTPOCHU I MOIEJIA 6y£[yT HCIIOJIb30BATBHCS JaHHBIC TOJIBKO U3 pa3aeja O6y‘IeHI/IH.

ITose yaukaabHOCTH. 331a€T TIOJIE, UCIIOJIB3yEMOE IS OAHO3HAYHOW UICHTU(DUKAINH KaXKJOT0 HAOIIFO ICHUSI.
Hanpumep, num moxeT ObITh noJte ID, Takoe kax ID moxkymareas. IBM SPSS Modeler HakytagpIBaeT orpaHIYCHHUE:

II0JIE KJIF0Ya JOJIZKHO OBITh YHCJIOBBIM.

Ipumeuanue: [1ns Beex y3i0B Oracle, kpoMe nosteit AnantuBHblit kputepuii baiteca Oracle, O-knactep Oracle u
Anpuopnsrii anamm3 Oracle, 3To nmoste - HeoGs3aTeNIbHOE.

Tun monenn

I[J'Iﬂ IIOCTPOCHUA MOJACIA MOXHO BbI6paTb OOWH U3 TPEX PA3JIMYHBIX PEKHUMOB.
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*  MHuorodyHKIuHOHAILHbIA. BLITIOIHIET MOCTPOCHNE W CPABHEHHUE psia MOJIEJIei, BKJIroyas Moaesb NB mitroc ogHo-
¥ MHOTO(YHKIIMOHAJIbHBIC MOJIEJIM IIPOU3BEICHNS BEPOSITHOCTEH. DTOT caMBblif BCEOOBEMITIOIINN PEXHUM, U
MIO3TOMY OH TpeOyeT OOJIbIle BCero BpeMeH! Ha BhIvKc/ieHne. [IpaBuiia reHepupyroTCs, TOJIBLKO eCJIH JIyYIlen
OKa3bIBacTCs OOHODYHKIIMOHAIbHAS MOE)b. [1pu BRIOOpEe MHOTO(YHKIIMOHATILHOW MO 1esd 1 Mojiesiu NB
HUKAKUe NMpaBuja He TeHEPUPYIOTCSL.

*  Oanodynkuuonabhelii. Co3/1aeT ypoIIieHHOe JepeBO PellleHni Ha OCHOBe Habopa npasui. Kaxmoe npaBuio
COACPKUT YCJIOBUC HAPAAY C BEPOATHOCTAMMU, CBA3AHHBIMU C KaXXIbIM UCXOJ0M. 3TI/I IpaBuJia UCKJIFOYAIOT APYT
Jpyra u 3agaroTcs B popMarte, yI0OOHOM JJIsl YTCHHUS MOJIb30BATEIISIMU, YTO MOXKET 0Ka3aThCs CYIIIECTBEHHBIM
MPEUMYIIECTBOM IO CPaBHEHUIO C MOJICJIIMIA HAUBHOTO KpuTepus baiteca 1 MHOTO(pYHKIIMOHAILHBIMHI
MOJIEJIIMU.

* Hausnpliii Baiiec. BommosnaseT noctpoenue moaesm NB 1 ee cpaBHEHHE ¢ aIPUOPHON BEPOSITHOCTBIO TJI00aIHbHOM
BBIOOPKU (pachpeesieHeM 3HaUeHHi Ha3HAYEeHUs B TJ100aJIbHOI BbIOOPKe). Moness NB renepupyercs kax
BBIXO/JIHASI, TOJILKO €CJIM OHAa OKa3bIBAETCS JIyUYIIMM IPEIUKTOPOM 3HAUEHHUI Ha3HAYCHHUSI [0 CPABHEHUIO C
rj106ajIbHON aIpUOPHON BEPOSITHOCTHIO. B MpOTUBHOM Cilydae B KaueCTBE BBIXOJHOM HUKAaKasi MOJIEJIb He
TeHEPHUPYETCSL.

JdononHuTtenbHble onuun aganTUBHOro Kputepuna baneca

OrpaHn4uTh BpeMsi BbINOJIHeHHs. BoiOepuTe 3Ty onnuio, 4ToObI 3a4aTh MAKCUMAJILHOE BPEMsI IOCTPOCHNUS B
MHHYyTaX. DTO cJieIaeT BO3MOXHBIM T'eHepUpOBaHIE MO/Ieseil 32 MEHbIIIee BPeMsl, XOTsI UTOI0Bas MOJIEIb MOXET
IOJIyYAThCSI MEHEE TOYHOU. B KaXK101 KOHTPOJIbHOU TOYKE IIPOLECCA MOJAEIMPOBAHUS AJITOPUTM HEPEL
IIPOI0JDKEHHEM 00pabOTKH IPOBEPSET, CMOXKET JIM OH BBITOJIHUTH CIIEAYIOIUI 3Tl 32 3aJJaHHOE BpeMs, U
BO3BPAILAET JIyUILIYEO MOJIEJb, JOCTYIIHYIO HA MOMEHT JOCTUXCHUS [IpeIeia.

MakcumaJjibHOe YHCTI0 MpeIMKTOPOB. Ora onnus MO3BOJIACT OTPAHUYUTDL CJIOXKHOCTb MOJCIIM U IIOBBICUTH
IpOU3BOAUTEIIBHOCTD, 6J1arozlap51 OT'PAHUYCHUIO YUCJIA UCIIOJIb3YCMbBIX IPCIUKTOPOB. HpeZ[I/IKTOpr PAHXKXHUPYIOTCS
Ha OCHOBC MCPBI MDL ux KOppeiiauuu C HA3HAYCHUEM B Ka4CCTBC MEPBI UX HpaB,ZlOHOHO6I/IH, BKJIFOYa€MOTI'O B
MOJECJIb.

MaxkcnMasibHOe YHCJI0 TPeMKTOPOB HAaMBHOIO KpuTepus Baileca. DTa onius 3a1aeT MakCUMaJIbHOE YUCIIO
IIPEAUKTOPOB, UCIOJIb3YEMBIX B MOJEJIM HAUBHOTO KpuTepus balieca.

MeTtoa onopHbix BeKkTOopoB (Support Vector Machine, SVM) Oracle

Mertos onopHBIX BeKTOPOB (SVM) - 3T0 aropuT™m Ki1accupuKanuy U perpeccuil, NCIOJIb3yIOInil TEOPUIO
MAaIIMHHOTO 00yYeHNUs JIsi MAKCHMHU3allii TOYHOCTH Ipejcka3aHus 0e3 nepeodydenns. SVM ucnosb3yert
HeoOs3aTeIbHOE HeJIMHeHOe TpeoOpa3oBaHne 00yYaIOIINX JaHHBIX C IOCIIEIYOIINM TOUCKOM YpaBHEHHI
perpeccus B mpeoOpa3oBaHHbIX JaHHBIX IS pa3felIeHus KJIaccoB (B CiIyuyae KaTeropraJIbHbIX Ha3HAYCHUH]) MITH
ITOATOHKY HA3HAUCHHUS (B CITydae HENPEPhIBHBIX Ha3HaueHNui). Peamm3amnus Oracle SVM pa3pemiaeT mocTpoeHme
MOJeJIell IPH OMOIIM OJIHOTO U3 ABYX JOCTYIHBIX SIAEP: JIMHEHHOTO MITK rayccoBO. JIMHEHHOE SIPO MOJIHOCTHIO
OIlyCKaeT HeJIMHelHoe Ipeo0pa3oBaHue, HOATOMY IIOJIyYeHHAS! MOAEJIb SABJISIETCS 110 CYILECTBY PEIPECCUOHHOM
MOJIEJIBIO.

JonoHuTENbHYI0 HHPOPMALINIO CMOTPUTE B PYKOGOACTEE pA3padoTyuKa npukiaansix mporpamm Oracle Data
Mining n pa3nene Ilouarus Oracle Data Mining.

Onuuun moaenu SVM Oracle

Mms moaen MOXHO CTeHepHIPOBATH UM MOJIEJIM aBTOMATHYECKH HA OCHOBE MOJIs Ha3HaueHMs uitu noJtst ID (smbo
TUIA MOJIEJIH B CJIy4ae, €CJIM HUKAKOe U3 9TUX MOJIeH He 3ajaH0) JIM0O0 3aJaTh M0JIb30BATEIbCKOE UMSI.

IToJie yauKaABHOCTH. 331A€T TIOJIE, UCIOJIB3yEeMOE IS OJJHO3HAYHOW UICHTU(DUKAIMH KaXKIOTr0 HAOJIFOICHUSI.

Hanpumep, um moxeT ObITh noJte ID, Takoe kax ID moxkymareas. IBM SPSS Modeler Haks1agbIBacT OrpaHHYCHUE:
oJIe KJTFOUA TOJDKHO OBITH YHACTIOBBIM.
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Ipumeuanue: J1st Beex y3510B Oracle, kpoMe moJieit AganTuBHbli kputepuit baiieca Oracle, O-kiactep Oracle u
Anpuopnsrii anaim3 Oracle, 3To noJie - HeoGs3aTeNILHOE.

ABTOMaTHYecKasi IOAroToBKa AanubIX. (Toybko miist 11g) Brirroyaet (10 yMOJTYaHUIO) UITH OTKJIFOUAET PEKUM
aBTOMAaTHYeCKOH moarotoBku nanHbx Oracle Data Mining. Ecyn aToT nepexinouaTess Bkirouer, ODM
ABTOMATHYECKH BBIOJIHSET NpeoOpa3oBaHus JaHHBIX, TPeOyeMble yKa3aHHBIM aJrOPUTMOM. JlOMOJHUTEILHY IO
nHpopMarnmro cMoTpute B pasneie [onartua Oracle Data Mining.

AxTuBHOe 00y4enue. [IpemocTaBiseT cmocod paboThl ¢ OOIBITMMU HAOOpaMu MoCTpoeHus. [1pn akTUBHOM
00y4YeHHHU 3TOT AJTOPUTM CO3/IaeT HAYAJIbHYIO MO/JIEJIb HA OCHOBE HEOOJIBIION BRIOOPKH Hepe/l IPUMEHEHHEM K
HOJIHOMY 00Y4aroIieMy Ha0OpY JaHHBIX, 4 3aT€M BBIIOJIHACT MHKPEMEHTHOE OOHOBJICHUE BHIOOPKM M MOJIEIIH HA
OCHOBE MMOJIYYCHHBIX Pe3yIbTaTOB. L{MKJI HOBTOpsIeTCs, MOKa HEe OY/IeT MOJIyYeHa CXOAMMOCTh MOJIEIIH Ha
00YYAFOIIMX TAHHBIX WK TOCTUTHYTO MaKCUMAJIbHO JOMYCTUMOE YHCIIO OMOPHBIX BEKTOPOB.

Oyuxuus sapa. Beibepute JInneiinoe nm I'ayccoBo 60 octaBbTe 3HaYeHUE 0 ymosyanuto Onpegessiercst
CHCTEMOM, YTOOBI pa3peliuTh CUCTEME BBIOpAaTh HanboJiee noaxoAsiiee aApo. I 'aycCoBBl siApa NPUrogHbI TAKXKE K
M3YYCHUIO 00JIee CIIOKHBIX B3aNMOCBSI3ei, HO B 001IIeM cirydae TpeOyroT OOJIbIlle BpeMEeH! Ha BHIYHCIICHHE.
Bo3MoxHO, BBl 3aXOTHTE HAYATH C JJMHEHHOTO Apa 1 HONMPoOOBAaTh MPUMEHHUTH TayCCOBO SIAPO, TOJIBKO €CITN
JITHETHOMY SIIPY HE YIACTCS HAWTH TOYHYIO MOATOHKY. C O0JIbIIelt BEpOSTHOCTHIO 3TO MOXET MMPOU3OMTH C
PerpecCHOHHOR MOJIETIBIO, TJIe 3HaYeHNE BbIOOpa siapa Bhilie. Kpome Toro, nmeiite B BUAY, 4TO Moaesu SVM,
HOCTPOEHHBIE C TAYCCOBBIM SJIPOM, HeJb3s HpocMoTpeTh B IBM SPSS Modeler. Moaesnu, moicTpoeHHbIe ¢
JIMHEHHBIM sIIpOM, MOXHO npocMoTpeTh B IBM SPSS Modeler Tem e cnoco6oMm, 4To U cTaHAapTHbIE
perpecCuOHHbIE MOEIIH.

MeToa HopMaM3aNM|K. 3a1a€T METO HOpMaJIM3aIvH JIUTS HEIPEPbIBHLIX BXOIHBIX MOJICH U MOJICH Ha3HAYCHHUS.
MoxHo BbIOpaTh Z-onenka, Mun-Makc wu Her. Ecin mepeximouatesib ABToMaTHYecKasi NOAroTOBKA JaHHBIX
BKJroUYeH, Oracle BBITOTHAST HOPMAJIM3AMNUIO aBTOMATHYECKU. YUTOOBI BEIOpATh METOI HOPMAJIU3AIMK BPYIHYIO,
BBIKJIFOUHMTE 3TOT MEPEKITFOYATEITD.

JononHutenbHbie onuuun SVM Oracle

Pa3mep kama siapa. 3agaet pazmep kama (B 0aiitax), KOTOPHIi OyAeT UCHOJIb30BATHCS ISl XPAHEHU S BBIYMCIICHHBIX
siIep BO BpeMsl oniepanuy noctpoenus. Kaxk MOXHO 0XXHUIATh, KIIIH OOJIBILIETO pa3Mepa OObIYHO MPUBOIST K OoJiee
OBICTPBIM ONEPANHSIM ITOCTPOCHUS. 3HAUCHHE IO YMOJTYaHuIo - 50 MoOaifT.

Jlonyck JJ1st CXOIMMOCTH. 33/1a€T 3HAUYCHHUE JOMYCKa, JOMYCTUMOE Iepe/] IPEKPAIIEHUEM TOCTPOCHHS MOIEIH. DTO
3HaYeHUE TOJDKHO ObITh Mexay 0 u 1. 3Hauenue mo ymosryanuto - 0,001. C pocTtoM 3HaUEHUH yCKOPSETCS
MMOCTPOCHUE MOJIEJICH, HO IIOHMKAETCS MX TOYHOCTb.

3aaTh cpeTHEKBAPATHYHOE OTKJIOHEHHE, 33/1aeT HapaMeTp CPEIHEKBAIPATUYHOTO OTKJIOHEHUS, UCIIOJIb3YEeMbIii
TrayCCOBBIM SIIPOM. DTOT HapaMeTp BIIUSICT Ha KOMIIPOMUCC MEX/TY CIIOXKHOCTHEO MOJIEITH M BO3MOXKHOCTBIO €€
0000IIIeHIS Ha Ipyrue HaOOPhI TaHHBIX (epeoOyUYeHue U HeqooOyUYeHNe JaHHbBIX ). boJjiee BICOKME 3HAYCHUS
CpeIHEKBAAPATUYHOTO OTKJIOHEHHSI OJIarOMPUATCTBYET HEAQ000yYeHut0. I10 yMOIIMaHKIO 3TOT HapaMeTP
OIIEHUBAETCS 11O OOYYAIOIUM JaHHBIM.

3agats 3ncuiaoH. (TobKo A7 perpecCHOHHBIX Mojesieil) 3aaeT 3HaUeHne HHTepBaja JOMyCTUMOMR OIMOKY TPH
MIOCTPOEHNHU MOJIEJIEH, HEUYBCTBUTEIIbHBIX K SNCHJIOH. JIpyrIMH CIIOBAMH, 3TO 3HAYEHHE NTO3BOJISIET OTJINYUTh
HeOoJIbIINe (MTHOPUPYEMBIE) OIIMOKN OT OOJIBIINX (HE HTHOPHPYEMBIX) OLINOOK. DTO 3HAUCHUE TOJDKHO OBITh
Mexay 0 u 1. 3HadeHre IO YMOJTYaHUIO OLIEHUBAETCS M0 0OYUYAOIIKUM JaHHBIM.

3agaTh nokazareb CJI0KHOCTH. 3a/1a€T OKA3aTEJb CIIOKHOCTH, YCTAHABIMBAIOIINA KOMIPOMUCC MEXTY
MOJIeIbHON OIUOKO# (M3MepsIeMOii Mo 00yIarOIIM JaHHBIM) M CJIOKHOCTBEO MOJICIH C TeJILEO H30eXKaTh
nepeoOyUYeHUs WK HeToOOyUYCeHU s JaHHBIX. boJlee BEICOKUE 3HAUCHUS YCTAHABIMBAOT OOJIBIIN mTpad HA OMIUOKM,
C TIOBBIIIEHHBIM PUCKOM NepeoOyUeHN s JaHHBIX; MEHBIIINE 3HAYCHUS YCTAaHABIIMBAIOT HAa OIMMOKYM MEHBIIMIA ITpad
¥ MOTYT NIIPUBECTH K HETOOOYUYCHUTO.
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3agaTh HOpMY BbIOPOCOB. 3a1aeT HYXKHYIO HOpMY BEIOPOCOB B OOYYAIOIUX JAHHBIX. JIOMYCTUMO TOJIBKO ISt
mozeneir SVM opnoro kiacca. C napamerpom 3aaaTh NoKa3aTellb CJI0KHOCTH UCIIOJIb30BATh HEJIb3SI.

BepOﬂTHOCTL NpeaCKa3aHus. Pa3pemaeT BKJIFOYAaTb B MOACJIb BEPOATHOCTD NPABUJILHOI'O NPEACKA3aHUA OIS
BO3MOXHOI'O UCXoJa I10JIsI HAa3HAYCHUA. YT0o0OBI BKIIOYUTH 9TY BO3MOXHOCTb, B])I6€pI/IT€ JneiicTBue Bl)lﬁpaTB,
HaXMHUTEC KHOIIKY SauaTb, BI>I6€pI/ITC OJHWH U3 BO3MOXHBIX UCXOO0B U HAXKMUTEC KHOIIKY BcraBurs.

Hcnoan3oBath HaGOp Npecka3anus. [ eHepupyeT TabIMITy BCEX BOSMOXHBIX PE3YJIbTATOB IS BCEX BO3MOXKHBIX
HCXO/I0B MOJISI HA3HAUCHHS.

Onuuun BecoB SVM Oracle

B monenu Knaccmdmxaunu IIpyu IOMOIIU BECOB MOXKHO 3adaTbh OTHOCUTCIJIbHYIO BAXKHOCTDH PA3JIMYHBIX BO3MOXKHBIX
3HAYeHUI Ha3HAYCHUS. DTO MOXET OKa3aThCs IMOJIE3HBIM, HAIIPUMEDP, €CJIN TOYKHN B JaHHBIX 06yquI/191 HC
pacnpeacICHbl pCAJIMCTUYCCKU IO KaTErOprusaM. Beca no3BOIIOT CMECTHTD MOJ€CJIb, YTOOBI MOXHO OBLIO
CKOMIICHCUPOBATDH KaTECTrOpUH, Xy>KE€ NIPEACTABJICHHBIC B JaHHBIX. C YBCJIIMUYCHUCM BECA IJId 3HAUYCHUS HA3HAYUCHU A
JOJDKCH BO3pacCTaTh MPOUCHT IIPpaBUJIBHBIX Hpe,]lCKZBaHHfI JJ1S1 JAaHHOM KaTeropuu.

3HaueHus Beca MOXHO 3aJ1aTh TpeMsl CiocodaMu:

* Ha ocnoBe oﬁyqamumx JAHHbIX. OT10 onnus Mo yMOJIYaHHUIO. Beca ocHOBBIBaIOTCS HA OTHOCHTEIILHOMI
BCTPCUYACMOCTHU KaTCFOpI/IfI B JAHHBIX O6y‘I€HI/Iﬂ.

* Pagnble 171 BceX KJIACCOB. ﬂ.]'[?[ BCCX KaTeFOpI/Iﬁ BECa OMPCACIIAOTCS KaK l/k, rae k - Yucio KaTeFOpI/If/i
Ha3HA4YCHU.

* TIloab3oBarenabckoe. MOXHO 3a/1aTh CBOU COOCTBEHHBIE Beca. HavyaIbHbIE 3HAUEHUS [IJIS1 BECOB 3a/1aI0TCS
paBHBIMU JJIS1 BCEX kKaTeropuii. Beca a1t OTAE/IbHBIX KATErOPUM MOXHO CKOPPEKTUPOBATH C YUETOM
M0JIb30BATEJIbCKUX 3HAUeHUH. UTOOBI CKOPPEKTUPOBAThH BeC KOHKPETHOI KaTeropuu, BEIOepUTe sUeliKy Beca B
TabJuIle, COOTBETCTBYIOIIEH HY>)KHOU KaTeropuu, yaajauTe coaepKaHue SUeiiku U BBEAUTE KeJaeMoe 3HAUCHUE.

Beca s Bcex kaTeropuit B cymme JOJKHBI cocTaBisTh 1,0. Ecim ux cymma He passa 1,0, BBIBoAUTCSA
TIpeIynpexIeHIe C ONIKeH aBTOMATHIECKOH HOpMaJIN3anny 3HaueHmid. Takas aBToMaTH4ecKasi KOpPEeKTHPOBKA
COXpaHseT COOTHOIICHHUS IO KATETOPUSIM OJTHOBPEMEHHO C MPIMEHEHNEM OT paHWIEHUS 110 BeCy. ITY
KOPPEKTHPOBKY MOXXHO BBIIIOJIHUTH B JIF0OOE BpeMst, HaxkaB KHONKY Hopmasm3oBaTs. UTOOBI BOCCTAHOBUTH B
TabJMIe paBHBIE 3HAUSHUS IJISI BCEX KATErOpHid, HAXXMHUTE KHOMKY Y PaBHSATD.

O606L1eHHble NMHelHble moaenu Oracle (OJIM)

(Tonbko nis 11g) O6001eHHbIE TMHEHHBIE MOIEIIH OCIA0JIIIOT OrpAaHUYUBAIOIINE TOMYIIEHHS, HAKJIaIbIBaeMble
JIMHEHHBIMHI MOJEJISIMU. DTO KacaeTcs, HAIpUMeD, TONYILIEHU, YTO y IEpEMEHHOI Ha3HAUYEHHUSI TOJDKHO OBITh
HOpPMAaJIbHOE PACIPE/ICIICHUE U YTO BIIMSHUE IPSIUKTOPOB HA IEPEMEHHYIO HA3HAYCHHUS IO CBOEMY XapaKTepy
JHelHo. O600IeHHAS JIMHEeHAS MOJEIIb YA00HA IS PpeICKa3aHui, Te Y Ha3HAYCHHs, CKOpee BCero, OyaeT
pacuperesieHue, OTJIMYAFOIIeecs OT HOPMAJIbHOTO paclpeesieHns, HAIPpHMeEDP, OJIMHOMHAJIbHOS HITH
pacnpenesienue [lyaccona. TakuM xxe o6pa3om, 0000IIeHHAS JIMHEHHAS MOIeJIb TI0JIe3HA B CIIyvasix, Tae
B3aMMOCBSI3b (MJIM CBA3b) MEXY IPEAUKTOPAMU U Ha3HAYEHHEM, CKOPEe BCEro, OyIeT OTJIMYAThCS OT JIMHEHHON.

JonoHuTEIbHYI0 HHYOPMAIIHIO CMOTPUTE B PYKOGOACTEE pa3padoTuuKa npukiaansix mporpamm Oracle Data
Mining u B pazaene Ilounarus Oracle Data Mining.

Onuumu moaenu OJIM Oracle

Nms MO/J1e/IH Moxuo CICHECPUPOBATDb UM MOJCIIN ABTOMATUYCCKH HAa OCHOBE IIOJISA HA3HAYCHU S UJIA ITOJIA ID (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX MoJiek He 3a;[aH0) mbo 3a1aThb IMOJIb30BATCIIBCKOC UMHA.

IMone yHukaJbHOCTH. 331a€T TOJIE, NCIOJIH3YEMOE JIJISl OJTHO3HAYHON MACHTH(PUKAIIUN KAXKIOTO HAOJIFOICHMSI.

Hanpumep, um MoxeT 6bITh noJie 1D, Takoe xak ID moxynateas. IBM SPSS Modeler HakiaipiBaeT orpaHuueHue:
10J1e KJIFOYA T0JDKHO OBITH YHCIIOBBIM.
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Ipumeuanue: J1st Beex y3510B Oracle, kpoMe moJieit AganTuBHbli kputepuit baiieca Oracle, O-kiactep Oracle u
Anpuopnsrii anaim3 Oracle, 3To noJie - HeoGs3aTeNILHOE.

ABTOMaTHYecKasi IOAroToBKa AanubIX. (Toybko miist 11g) Brirroyaet (10 yMOJTYaHUIO) UITH OTKJIFOUAET PEKUM
aBTOMAaTHYeCKOH moarotoBku nanHbx Oracle Data Mining. Ecyn aToT nepexinouaTess Bkirouer, ODM
ABTOMATHYECKH BBIOJIHSET NpeoOpa3oBaHus JaHHBIX, TPeOyeMble yKa3aHHBIM aJrOPUTMOM. JlOMOJHUTEILHY IO
nHpopMarnmro cMoTpute B pasneie [onartua Oracle Data Mining.

Mertoa HopMam3anud. 3a1aeT METO HOPMAJIM3AINH 151 HEMPEPHIBHBIX BXOHBIX TOJICH ¥ MOJIeH Ha3HAYCHMSL.
MosxHo BbIOpaTh Z-onenka, Mun-Makc ot Her. Ecin mepeximouatesib ABToMaTHdecKasi OAroTOBKA JaHHBIX
BKJItOUeH, Oracle BBIMTOJIHSIECT HOPMAJIM3aKIo aBTOMATHYeCKU. UTOOBI BBIOPATh METO HOPMAJIA3AI[MK BPYYHYIO,
BBIKJIFOYHMTE 3TOT MEPEKITFOUATENb.

Oﬁpaﬁonca NpOomyICeHHBIX 3HAYEHHUI. yKa3I)IBaCT, Kak O6pa6aTbIBaTL IponyHiCHHBIC 3HAYCHU A BO BXOAHBIX JaHHBIX.

* 3aMeHHTDb HA cpe/IHee 3HAYEHHE H MOJIY 3aMEHSET MPOIyIIeHHbIE 3HAUEHNS YUCTIOBBIX ATPUOYTOB HA CpeHee
3HAYEHUE, & KATErOPUAILHBIX ATPUOYTOB - HA MOJY.

* HcnoJib30BaTh TOJILKO MOJIHbIE 3aNIHCH HUTHOPUPYCT 3allMCU C NPOMYUICHHBIMU 3HAYCHUSAMMU.

JononHutenbHbie onuuun OJIM Oracle

Hcnonb3o0BaTh Beca CTpoK. BrimrounTe 3TOT NepekIroYaTesIb, YTOObI AKTUBUPOBATH COCETHUN BBIAJAFOIIHNI CIICOK,
B KOTOPOM MOYHO BBIOPATh CTOJIOET, cCoAepKaiuil K03((HUIMEHT B3BEIIUBAHUS IS CTPOK.

COXpaHI/ITL AHATHOCTHKY CTPOK B Taﬁ.ﬂl/llle. Bximrounte 3TOT NEPEKIIFOYATCIIb, YTOOBI AKTUBHUPOBATH COCECIHEC
TEKCTOBOC IOJIE, I'I€ MOXHO BBECTHU UM Ta6J'II/II_II>I JJI1 BKJIFOUCHH A B HEC JUATHOCTUKH Ha YPOBHE CTPOK.

YpoBenns goBepusi kodppumuenta. Crenenb noctoBepHocTH (o1 0,0 1o 1,0) HaXOXAeHHUS 3HAYCHHUSI, TPEICKA3aHHOTO
JUUISl HA3HAYEHMSI, B JIOBEPUTEJILHOM HHTEPBaJie, BBIYUCICHHOM MO/IeJIbIO. [l0OBEpHUTEIIbHBIC IIPe/Iesibl BO3BPAIIAIOTCS
CO CTaTHCTUKOH K03 duImeHTa.

Onopuas kaTeropus A1 HazHavennsi. Boioepute [Nonb3oBaTenbekoe, 4TOObI BHIOPATH JISI TOJI HA3HAYECHU S
3Ha4YeHUe, KOTOpoe OYIET UCMOJIb30BATHCS B KAUYECTBE ONMOPHOI KaTEropuu, Uk OCTaBbTE 3HAYEHHUE [T YMOJIYAHUIO
ABTO.

I'peGueBast perpeccusi. ['peOHEBast perpeccus - 5TO METO, YCTPAHSIOLIHNI CUTYaLNIO, TIe CJIMIIIKOM BBICOKA CTCHICHb
KOppeJIsIUK B IepeMEeHHBIX. BBl MoXeTe, IPUMEHUB OMNIHI0 ABTO, Pa3PELINTh aJTOPUTMY YIPABIISAThH
HCIIOJIb30BaHMEM 3TOTO METOa, MO0 YIPABJIATH UM BPYUYHYIO IIOCPEACTBOM onuit OTK/I04YNTb 1 Briounts. Ecim
BbI BEIOpAJIM BKJIIOUEHHE IPEOHEBOI PErpeccuu BPYUHYIO, MOXHO MEPEONPEIEIUTh CACTEMHOE 3HAUECHUE 1O
YMOJTYAHUIO JIUTS TapaMeTpa rpeOHeBoii perpeccuu (ridge), BBe/Is 3HAaUCHUE B CMEXHOM I10JIE.

CrenepupoBath KP/I 17151 rpeGHeBoii perpeccun. BxirounTe 9TOT nepekroyaTesib, €CJId XOTUTE TeHEPUPOBATH
cratuctuky Koaddunuent pasdyxanus perpeccun (KPJl) npu ucnoss3oBaHny 1151 IMHEHHOM perpeccuu mapamMeTpa
ridge.

BeposiTHocTh npeacka3anusi. Pa3zpenraer BKIFOYATH B MOJIEITb BEPOSITHOCTD IPABIIILHOTO IpeACKa3aHUs IS
BO3MOXXHOTO UCXO/1a OJII Ha3HAYeHU . UTOOBI BKIIFOYNTH 3Ty BO3MOXHOCTD, BbIOepuTe AeiicTBue BpiOpaTh,
HaOXXMUTE KHOMKY 3a/1aTh, BLIOEpUTE OJMH U3 BOZMOXHBIX UCXOJIOB U HAXXMHTE KHONKY BCTaBUTS.

Hcnonb3oBaTth Ha0Op npejacka3anus. [ eHepupyeT TaOJIUIy BCEX BO3MOXHBIX Pe3yJIbTATOB JIJIsI BCEX BO3MOXKHBIX
UCXOJO0B MOJIsI HA3HAYCHHUSI.

Onuuun BecosB OJIM Oracle

B MOACIN KHaCCI/I(bI/IKaHI/II/I IIpHU MIOMOIIU BECOB MOXHO 3a1dTh OTHOCUTEJIbHYIO BA)KHOCTDH PA3JIMYHBIX BO3MOXXHBIX
3HAYCHUI HA3HAUYCHUS. DTO MOXKET 0Ka3aThCs IIOJIE3HBIM, HAITPUMEDP, €CJIM TOYKU B TaHHBIX O6y‘IeHI/I$I HC
pacpeacsICHbl PEAJIMCTUYCCKHU IO KATETOPUAM. Beca no3BosIsr0T CMECTHTH MOI€CIIb, YTOOBI MOXHO OBLIO
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CKOMIICHCUPOBATH KATECTOPUH, XYXKC NPEACTABJICHHBIC B JAHHBIX. C YBECIIMYCHUEM BECA OJIA 3HAYCHUSA HA3HAYCHUA
JOJDKEH BO3pAaCTaTh NPOUECHT ITPABUJIbBHBIX HpCL[CKaSaHI/Iﬁ JJ1s1 JAaHHOM KaTeropuu.

3Ha4YeHMS Beca MOXHO 3a/71aTh TpeMs criocobamu:

* Ha ocHoBe 00yuaromux JaHHBIX. DTO OMIHUS [0 yMOJIYaHHIO. Beca OCHOBBIBAIOTCSI HA OTHOCHUTEJIbHOI
BCTPEYAEMOCTH KaTETOPUil B TaHHBIX OOyJIEHHSI.

* PaBnble 175 Beex KJaccoB. J[J1s BceX KaTeropuii Beca onpeesIsttoTcs kak 1/k, Toie k - 4uciio kaTeropuid
Ha3HAYECHUS.

* Tloub3oBaTesbckoe. MOXHO 3a1aTh CBOU COOCTBEHHBIE Beca. HauaibHbIe 3HaUE€HUS I BECOB 3a0at0TCs
PaBHBIMH TSI BceX kKaTeropuit. Beca 111 OTIeIbHBIX KaTErOpHUii MOXHO CKOPPEKTUPOBATH C YYETOM
I0JIH30BATEIILCKUX 3HAUCHUH. UTOOBI CKOPPEKTUPOBATDh BeC KOHKPETHON KATErOpUH, BEIOEPUTE STUEHKY Beca B
TabJmMIEe, COOTBETCTBYIOIICH HY)KHOM KaTEerOpHH, YOAJMTE COIEPKAaHUE STUCHKN W BBEIUTE KeJlaeMOoe 3HAUCHHE.

Beca a5 Bcex kaTeropuii B cyMmMe JOJDKHBI cocTaBiIATh 1,0. Ecim nx cymma He paBHa 1,0, BBIBogUTCS
IpeayNpeXICHUE C ONLKEH ABTOMATHYECKOM HOpMau3auy 3HaueHuil. Takas aBToMaTu4ecKkasi KOPpeKTUPOBKaA
COXpaHseT COOTHOIICHUS 0 KaTETOPUSIM OJJHOBPEMEHHO C IPIMEHEHUEM OI pAHUYEHUS 110 Becy. ITy
KOPPEKTUPOBKY MOXHO BBIIIOJIHUTH B JIE000€ BpeMsl, HaxxaB kHONKYy Hopmasm3oBaTts. UTOOBI BOCCTAHOBUTH B
TabJuIle paBHbIE 3HAYEHUS JJIS BCEX KATETOPHi, HA)KMHUTE KHONKY Y PaBHATS.

IepeBo pewieHun Oracle

Oracle Data Mining npeniaraeT KJacCHYECKyE0 BO3MOXHOCTE JlepeBo pelieHnit Ha OCHOBE OOIIETTPIHSITOTO
amroputMa JlepeBo kiaccudukanmu u perpeccur. Mogeins epeso permernit ODM comepXuT MOJHYIO
THGOPMAIIHIO O KaXIOM y3JI€, BKIIFOUAs JOBEPUTEILHYIO BEPOSITHOCTD, TOJAIEPKKY U KpUTepuil pasouenus. s
KaXXJIOTO y3JIa MOXET BBIBOJUTHCS MOJIHOE MMPABUJIIO, & TAKKe MPEIOCTaBIIAETCS aTpHOYT HaeHTH(HUKaTOpa 00BEKTA,
HOJIJIEKALINH NCTIOJIb30BAHMIO B KAUYeCTBE aTpUOyTa IPU NPUMEHEHUH MOJIEIHN K HAOJIFOICHUIO C IPOIYIIIEHHBIMU
3HAYCHUSIMU.

JlepeBbs pelleHnii MIMPOKO UCHOJIb3YIOTCS U3-3a UX IOBCEMECTHON MPUMEHUMOCTH, JIETKOCTU IPUMEHEHUS U
MPOCTOTHI MOHUMAaHMS. JepeBbs pelIeHi TIIATEIFHO MPOBEPSFOT KaX bl MOTCHINAILHBIA BXOTHOU aTpUOYT,
BBITTOJTHSIOIINI ITOUCK JIYYIIEro “‘pa3faenuTesis’ (TO eCTh TOYKH OTCeueHHs aTpudyTa, Hanpumep: AGE > 55),
KOTOPBIN pa3OnBaeT 3aIMCH JTAaHHBIX HUCXOAIIETO MOTOKA HAa HECKOJIBKO OTHOPOIHBIX COBOKyIMHOCTEH. [Tocie
Kaxxgoro perienus pazouenus ODM nmoBTopseT mporiecc, BeAyIINil K pOCTY BCErO JepeBa U CO3/TaHNIO0 KOHEYHBIX
“JIUCTBEB”, MPEACTABJISIONINX CXOXKUE COBOKYITHOCTH 3aMKCel, MO3UINIA UJTH Jitoieit. Haunnas ¢ kopHeBoro y3ia
(manpumep, y37a oOI1Ielt COBOKYIIHOCTH), I€PEBbs peIIeHIH 00eCeunBaIOT y1000YnTaeMble IpaBujia OnepaTopoB
tuna IF A, then B. D1u npaBuiia iepeBbeB pellleHHi 00eCeYnBaIOT TAKXKe MOIJIEPKKY U NPEIOCTABIISIOT
JIOBEPUTEJIbHYIO BEPOSITHOCTD [JIs KaXA0T0 y3Ja AepeBsa.

AnantuBHbIE 6AECOBCKUE CETU MOTYT TAKXKE MPEJOCTABUTH KOPOTKHUE MIPOCThIE MPABIUIIA, MOJIE3HBIE [TPH 33 IaHIK
OIHUCAHUI IS KaXK/IOT0O MPEICKA3aHuS, HO JAEPEBbsI PELICHHIA IPETOCTABIISIOT OJHOBPEMEHHO MOJIHBIE MTPABHIIA
Oracle Data Mining 1t ka>xgoro perieHus pa3omnenus. Kpome Toro, nepeBbs pelieHuit MoIe3Hbl I pa3paboTku
moApOOHBIX TpoduiIel HanboJee BHITOTHBIX 3aKa3UYNKOB, TJIATEKECIIOCOOHBIX MAIIMEHTOB, (DAKTOPOB, CBI3aHHBIX C
MOIIICHHUYECTBOM, U TaK JaJiee.

Onuuun mogenu aepesa peLleHui

Wmsa MOJ1€e/ITH MoxHo CIeHEpUPOBATH UM MOJICJIN ABTOMATUYCCKU HA OCHOBE IOJISA HA3HAYCHU A UJIA ITOJIA ID (.]'II/I6O
THIIAa MOJCJIU B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3az[aHo) b0 3a1aThb IIOJIb30BATCIIBCKOEC UMH.

ITose ynukaabHOCTH. 3a74€T 1OJIe, UCIOJIb3yeMOe /IS OJTHO3HAYHON UACHTU(DUKAIMK KaXIOTO HAOIIFOACHHUSL.
Hampumep, um MoxeT ObITh ToJ1e ID, Takoe kak ID mokymareas. IBM SPSS Modeler HakmaapIiBaeT orpaHuueHHE:

II0JIC KJIro4Ya JOJDKHO OBITh YHCJIOBBIM.

Ipumeuanue: [1ns Beex y3i0B Oracle, kpoMe nosteit AnantuBHblit kputepuii baiteca Oracle, O-knactep Oracle u
Amnpuopnsrii anamm3 Oracle, 3T0 moJte - Heo6s3aTeIBLHOE.
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ABTOMaTHYecKasi NOAroToBKa AaHHbIX. (Tombko ais 11g) BrimrouaeT (o yMOJTYaHUIO) UITH OTKITFOUAET PEXKUM
aABTOMAaTHYeCKO# moarotoBku nanHbix Oracle Data Mining. Ecin aToT nepexirouaresis Bkirouen, ODM
ABTOMATHYECKH BBIIOJIHAET peoOpa3oBaHus JaHHBIX, TpeOyeMble YKa3aHHBIM aJIrOPUTMOM. JlONOJIHUTEIIbHYIO
uHdopmammro cMoTpute B pasnene [lonsatus Oracle Data Mining.

MeTpmca HEO/THOPO/IHOCTH. y1(a3I:IBa€T, Kakol ImoxkasaTesb 6y,HCT HCIOJIb30BATHCA AJI MMOUCKA JIYyUYIIETr O
KOHTPOJIbHOI'O BOIIpOCa OJIA pa36I/I€HI/IH JaHHBIX Ha KaXXIO0M Y3JIC. .Hy‘{H.II/Iﬁ pa3acJIMTeIIb U 3HAYCHUEC pa36I/IGHI/I$I
OPpUBOAAT K MAKCUMAJIbHOMY ITOBBIIICHUIO OAHOPOAHOCTHU 3HAYECHUI Ha3HAYCHUS J1JIs 00BEKTOB Ha y3JIe.
OZ[HOpOZ[HOCTb U3MEPACTCA COOTBETCTBECHHO ITOKA3aTECIIFO. HOHHCp)KHB'dIOTCSI IIoKa3aTejim gini n entropy.

Onuun JKCNnepTa no AepeBbAM pELIJeHVIVI

MaxkcnmanbHas riryousa. 3a1aeT MakcUMaJIbHYyIO IJIyOMHY IOCTPOEHUS MOJEJIN IepeBa.
MunuMaIbHBII NPOLEHT 3anuceil B y3Je. 3a1aeT NPOUEHT MUHAMAJILHOT'O YHUCJIA 3aMUCel [J11 OQHOrO y3Ja.

MuHuMAaIbLHbIN NPOUEHT 3anuceii /18 pa3ouenns. 3aaeT MUHUMAJILHYIO IOJIFO 3aMKMCel HA POJIUTEILCKOM y3JIe B
MPOILIEHTAaX OT OOIIEero YKciia 3amncei, NCIOJIb3YEeMBIX [JIs1 00y4YeHuss Moaenu. Ecim unciio 3ammcelt COOTBETCTBYET
MEHBIIIEMY POIEHTY, HUKAKUX IIONBITOK pa3OueHnsI He e IIpUHIMAETCS.

MunnMaIbHOE YHCJIO 3anuceii B y3Jie. 3a1aeT MUHUMAJIbHOE YHICIIO BO3BpaAlId€MBbIX 3aIUCel.

MuHIMAIHLHOE YHCJIO0 3anucei JIsA pazﬁneﬂnﬂ. 3az:aeT MUHUMAaJILHOE YUCJIO 3amuceil Ha POAUTEIILCKOM Y3JIC,
BBIPAXKCHHOC 3HAYCHUEM. Ecym yncno 3anuceit COOTBETCTBYET MCHBIICMY 3HAYCHUIO, HUKAKUX IIOIBITOK pa36I/I€HI/IH
HE IpCAIPpUHUMACTCH.

NnaenTuduxarop npaBuia. DTa OIINS, €CJIM OHA BKJIFOUYEHA, BKJIFOYAET B MOJIENIb CTPOKY JJIsl HACHTH(UKALINY y3J1a B
JiepeBe, Ha KOTOPOM IIPOM3BOIUTCS KOHKPETHOE pazOneHwe.

BepositHocTh npenckasanus. Pazpemaer BKIroYaTh B MOJIEJIb BEPOSITHOCTh IPABUIJIBHOT'O NPEACKA3aHUS IS
BO3MOXHOTI'O UCXO/1a NOJIsI Ha3HaueHus. UTOoOb! BKJIIOUUTH 3TY BO3MOXHOCTD, BbIOepuTe AeiicTBue BoiOpath,
HaXXMUTE KHONKY 3aJaTh, BHIOEpUTE OJUH U3 BO3MOXHBIX HCXOJ0B U HAXMUTE KHONKY BeTaBuTh.

Hcnoas3oBath HAGOp Npeacka3anus. [ eHepupyeT TaOJIMIy BCEX BO3MOXHBIX PEe3YJIbTATOB TS BCEX BO3MOXKHBIX
MCXOJIOB TOJI HAa3HAYCHUSI.

O-knactep Oracle

AusroputM O-kJiactep Oracle BbISIBIISIET €CTECTBEHHbBIE IPYIIIUPOBKH B COBOKYIHOCTH JaHHbIX. Kiactepusanus ¢
OpPTOTrOHANILHBIM pa3fesienueM (O-KacTep) - 3ITO COOCTBEHHBIN aJropuTM kiactepusamnuu Oracle, cozmarommuit
UepapXUUYECKYI0 MO/IEJIb KJIACTEPU3AIMH Ha OCHOBE CETKH; TO €CTh CO3JAIOIINN B IPOCTPAHCTBE BXOAHBIX
aTpubyTOB pa3/iesbl, apaliebHble OCSIM (OPTOrOHAJILHBIE). DTOT aJrOpUTM paboTtaet pekypcuBHo. [ToyueHHas
uepapxuieckas CTPYKTypa IPeJCTaBIIIeT HEPETYJIIPHYIO CETKY, MO3aMYHO Pa30UBAFOIIYIO IPOCTPAHCTBO
aTpubyTOB HA KJIACTEPHI.

Auroputm O-Kkitactep 00padaTheIBacT Kak YUCIOBbIC, TAK U KaTeropuajbHble aTpuOyTsl, a ODM aBTOMaTHYECKH
BEIOWMpAET JIydIlre onpeneseHus kiaactepoB. ODM mpenocTaBiiseT mogpoOHY0 HHPOPMAIIIO O KJIacTepax,
IpaBujIa KJaCTePOB, 3HAUYCHHS ICHTPOUIOB KJIACTEPOB M MOXKET HUCIOJIB30BATHCS ISl OIICHKHA COBOKYITHOCTH IO
IPUHAJIEKHOCTH K KJIACTEpaM.

Onuuu moaenu O-Knacrtep

Nmsa MOJ1e/IH MoxHO CI€HEpUPOBATH UM MOJCIIM ABTOMATUYCCKH HAa OCHOBE ITIOJISA HA3HAYCHU S UJIN I1OJIsA 1D (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3a)1aHo) 60 3a1aTh IOJIb30BATCIIBCKOC UMH.
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IToJse yHuKaabHOCTH. 321A€T TOJIE, MCIOIb3yeMOe 1T OJHO3HAYHON MACHTUDHUKAIINH KaXKJOTO HaOJIFOIeHUSI.

Hanpumep, um moxeT Ob1Th noJte ID, Takoe kax ID moxymareas. IBM SPSS Modeler Haky1agpIBaeT orpaHHYCHHUE:

1OJIE KJIFOYA JOJDKHO OBITH YHCIJIOBBIM.

Ipumeuanue: s Bcex y3moB Oracle, kpome nosieit AnantuBHblit kputepuit baiieca Oracle, O-kytactep Oracle n
Amnpuopnsrit anasm3 Oracle, 3T0 moJie - He0Os3aTeIBLHOE.

ABTOMaTHYecKasi NOAroToBKa AaHHbIX. (Tombko mis 11g) BrirouaeT (o yMOJTYAHUIO) MIIH OTKITFOYAET PEXUAM
aBTOMATHYECKO# noaroToBku manHbIx Oracle Data Mining. Ecim aToT nepexirouaTess Bkirouer, ODM
ABTOMATHYECKH BBIIOJIHSET IPeoOpa3oBaHMs TaHHBIX, TpeOyeMble YKa3aHHBIM aJrOPATMOM. JlOOJTHATEIILHYIO
uHpopmarmio cMmoTpute B pasaeie IHonarus Oracle Data Mining.

MakcumaJjibHOe YUCTI0 KJIaCTEpoB. 3amaeT MakCUMaJIbHOE YUCIIO TCHEPUPYEMBIX KJIACTCPOB.

HononHutenbHble onuun O-KnacTtepa

MaxkcnMagbHblii 0ydep. 3amaeT MakCUMaJIbHBIR pa3mep Oydepa.

YyBCTBHTEABHOCTD. 3a71a€T J0JTI0, OTMPEACIISIONIYIO IMKOBYO INIOTHOCTH, KOTOpast TpedyeTcs A1 OTIeJICHUS
HOBOTO KJIACTepa. JTa JI0JIS CBSI3aHA C IJ100aIbHOMN MIIOTHOCTHIO PABHOMEPHOTO paclpe/iesIeHusI.

K-cpeaHue Oracle

Anroputm K-cpenune Oracle BBISIBIISIET €CTECTBEHHbIE IPYIIIMPOBKY B COBOKYITHOCTH JIaHHBIX. AJITOPUTM
k-cpennux Oracle - 3T0 anropuT™ KjlacTepu3alnny Ha OCHOBE PACCTOSIHUMN, pa3/iesIsroluil JaHHbIE Ha 3apaHee
3aJaHHOE YHCJIO KJIACTEPOB (IPU HAJMYUH JOCTATOYHOT'O KOJIMYECTBA HECXOXKUX HAOJIFOACHUIT). AJITOPUTMBI HA
OCHOBE PacCTOSTHHIA OMMUPAIOTCS HA METPUKY ((PYHKIMEO) pACCTOSHHUS JJIS MTOJIYYCHUSI MEPBI TOTO0US MEX Ty

TOYKaMH JAaHHBIX. ToukH JAaHHBIX HA3HAYAKOTCA B OJI KA KJIACTCP B COOTBETCTBUHU C HCHOHLSyeMOﬁ MeTpHKOfI

paccrosarss. ODM mpenocTaBisieT pacinpeHHyo Bepcuro k-cpenHux.

Anroput™m k-cpeiHUX MOAIEPKUBACT UEPAPXUUECKUE KIIACTEPbI, 00pabaThIBAET YUCIIOBBIE U KATErOpUAJIbHbIC
aTpuOYTHI U BKJIFOYAET COBOKYIHOCTH B YHCJIO KJIACTEPOB, 3aJaHHOE Mojb3oBaTesieM. ODM npenocTtasiser
0IpoOHYI0 MH(POPMAIINIO O KJIACTepax, MpaBuJIa KJIACTEPOB, 3HAUCHUS IEHTPOMIOB KJIACTEPOB M MOXET
UCIOJIb30BAThCSA AJIsI OEHKU COBOKYIHOCTH IO IPUHAJIEKHOCTHU K KJIacTepaM.

Onuuu moaenu k-cpeaHunx

Nms MO/JIe/IH Moxuo CITCHCPUPOBATDb UM MOJCIIN ABTOMATUYCCKN HAa OCHOBE IOJIA HA3HAYCHU S UJIN ITOJIA ID (J'[I/I6O

THUIIA MOJICJIN B CJIy4vae, €CJIM HUKAKO€ U3 3TUX MoJIEH He 3az[aHo) 00 3a1aTh MOJIb30BATEILCKOEC UMSI.

IMone yHukaabHOCTH. 3a1a€T MOJIE, UCIOJIB3YEMOE JIJISI OJTHO3HAYHON MACHTH(PUKAIUN KAXKIOTO HAOJIFOIeHHMSI.

Hanpumep, um MoxeT 6bITh noJie 1D, Takoe xak ID noxynareas. IBM SPSS Modeler HakiaapiBaeT orpaHuueHue:

10JIe KJIFOYa JIOJDKHO OBITh YACJIOBBIM.

Ilpumeuanue: 11 Bcex y3i0B Oracle, kpoMe nosieit A mantuBHbINA kpuTepuii baiteca Oracle, O-kiactep Oracle n
Amnpuopnsiit anam3 Oracle, 3To moJie - HeoOs3aTeIbHOE.

ABTOMaTHYecKasi NOAroToBka AaHHbIX. (Tosbko mys 11g) BrirovaeT (Mo yMOJTYAHHUIO) MM OTKJTFOYAET PEXUAM
aBTOMAaTH4ecKoi moarotoBku nanHbix Oracle Data Mining. Ecii aToT nepexiirouatesis Bkirouen, ODM
ABTOMATHYECKH BBINOJIHSIET NpeoOpa3oBaHus JAaHHBIX, TpeOyeMble yKa3aHHBIM ajIrOpUuTMOM. JlONOJHUTEIHHYIO
uHdopmanuro cMoTpute B pasnene [lonsatus Oracle Data Mining.

Yucs0 kIacTepoB. 3a7aeT YUCITIO TEHEPUPYEMBIX KJIACTEPOB.

DyHKIMS paccTosiHUA. YKa3bIBaeT, Kakas (GyHKIUS PACCTOSHUS OyJeT UCHOJIb30BAThCS JJIS KJIaCTEpU3alnu

MetoaoM K-cpeaHux.
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Kpurepuii pa3onennsi. Yxa3bIBaeT, KakOi KpUTEpHil pa30ueHus OyAeT UCIIOIb30BATHCS IS KJIACTEPU3 AN
meTtosioMm K-cpenHux.

Meton Hopma/m3amun. 3a1aeT METO HOPMaJIM3aluK JJ1s1 HENPEPHIBHBIX BXOJHBIX MOJIEH U OJIel Ha3HAYEHMUS.
MoxHo BbIOpaTh Z-onenka, Mun-Maxc nm Her.

ZJononHutenbHbie onuuu k-cpeaHnX

Nrepamun. 3amaeT ynciio urepanuii 1j1s aropurma k-cpegaunx.
Jonyck 17151 cXoQuMocTH. 3a1aeT AOIMYCK IS CXOAUMOCTH TSI aJIrOpUT™Ma K-CpeTHuX.

Ymncio MHTEPBAJIOB. 3a/1a€T YKUCJIO MHTEPBAJIOB HA THCTOIrPaMMe aTpubyTOB, TeHepupyemoii k-cpenqaumu. I'paHuib!
UHTEPBAJIOB JUJIS KaXI0r0 aTpUOyTa BBIYUCIISAIOTCS IJI00aJIbHBIM 00pa3oM 10 BceMy 00y4varollemMy Habopy JaHHBIX.
Merton pa3aesieHusl HA HUHTEPBAJIBI - PABHOIIUPOTHBIN. Y BCeX aTpUOYTOB - OJHO U TO XK€ YHMCJIO HHTEPBAJIOB, 3a
HCKJIFOUCHUEM aTPUOYTOB C OJTHUM 3HAYCHUEM, Y KOTOPBIX BCErO OJWMH MHTEPBAJL

Poct 6,10K0B. 3anaeT (baKTop pocTa aJIs NaMsAITH, BBIJICJIEHHOM MO XPaHCHUC NAHHBIX KJIaCTEpa.

MunuMaIbHbIi NPOLEHT MOAEeP:KKH aTPUOYTOB. 3a1a€T TOJFO 3HAYCHUIT aTPHOYTOB, KOTOPHIE TOJIKHBI OBITH
HEMyCTBIMU, YTOOBI aTPHOYT ObLI BKJIFOUEH B OIMCAHHUE IMPABIII IS KAXKI0TO KjlacTepa. 3alaHue JJIs 3TOro
napaMeTpa CIMIIKOM OOJIbIIOro 3HAUSHUS B JAHHBIX C IPOMYIIIEHHBIMI 3HAYCHUSIMI MOJXET NIPUBECTH K OYECHb
KOPOTKUM UJIM JJaXe MyCTBIM IIpaBUjIaM.

dakTopusaumna HeoTpuuaTenbHbix maTpul (Nonnegative Matrix
Factorization, NMF) Oracle

dakTopu3anus HeoTpunatTeJbHbBIX MaTpui (NMF) mosie3na /i1 cBeieHns 00JIbIIIOro Habopa TaHHBIX K
penpe3eHTaTUBHBIM aTpudyTaMm. [1o cBoemMy XxapakTepy o100HbII aHaMM3y IJ1aBHBIX KoMIoHeHTOB (PCA), HO
cnocoOHbI 06padbaTeIBaTh O0JIbIINE 0OBEMBI ATPUOYTOB U B MOJIEJIM aJAUTHBHOT O IpeacTaByieHus, MNF - ato
MOIIHBINA, COBPEMEHHBIN aJITOPUTM UCCJICAOBAHNS JAHHBIX, IPUTOHBIN IS CAMBIX Pa3HOOOPA3HBIX BAPHAHTOB
UCIIOJIb30BAHUS.

NMF MOXHO UCIIOIB30BATH I 00paIeHns 0OJIbIIAX 00hEMOB JTaHHBIX (TAKUX KaK TEKCTOBEIC) B MEHbINHE, H0Iee
pa3peXeHHBIE IPEICTABIICHIS, COKPAIIAFOIIIE PA3MEPHOCTh TaHHBIX (OQHA U Ta e MHQOopManns MOXKeET ObITh
MIpeJICTaBIIeHa C TPIMEHEHNEM ropa3/io MEHbBIIIETO YHCiIa IepeMeHHbIX). BoiBox monesneit NMF MoxHO
MIPOAHAIM3NPOBATH IIPU TOMOIITN KOHTPOJMPYEMBIX METOLOB O0yUIeHHS, TAKUX Kak SVM, NI HEKOHTPOJMPYEMBIX
METOIOB U3y4EHHs, HATPUMED, METOA0B Ky1acTepHOro ananmsa. Oracle Data Mining ucrnosis3yeT aaroputMbl NMF u
SVM m1s1 viccienoBaHusI HECTPYKTYPUPOBAHHBIX TEKCTOBBIX JAHHBIX.

Onuuu moaenun NMF

Nms MO/J1e/IH MoxHO CICHEPpUPOBATH UM MOJCIIN ABTOMATUYCCKH HAa OCHOBE ITIOJISA HA3HAYCHU S UJIA I1OJIsA ID (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJie He 3a,£[aHo) mbo 3a1aThb IIOJIb30BATECIIBCKOC UM

ITone ynukaabHOCTH. 3a7a€T HOJIe, UCIOJIb3yeMOe /IS OTHO3HAYHON UACHTU(DUKALMK KaXI0TO HAGIIFOACHHSI.
Hanpumep, um MoxeT ObITh ToJ1e ID, Takoe kak ID mokymareas. IBM SPSS Modeler HakmaapiBaeT orpaHuueHHE:
[OJIE KJIFOYa TOJDKHO OBITH YUCJIOBBIM.

Ipumeuanue: [1ns Beex y3i0B Oracle, kpoMme nosteit AnantuBHblit kputepuii baiteca Oracle, O-knactep Oracle n
Amnpuopnsrit anasm3 Oracle, 3T0 nmoJte - HeoOs3aTeILHOE.

ABTOMaTHYeCKasi NOAroToBKa AaHHbIX. (Tosbko mis 11g) BrirouaeT (o yMOJTYAHUIO) WITH OTKITFOYAET PEXUAM
aBTOMAaTHYeCKo# moaroToBku manHbix Oracle Data Mining. Ecim aToT nepexirouaTens BkiroueH, ODM
ABTOMATHYECKH BBIIOJIHSET IPeoOpa30oBaHMs TaHHBIX, TpeOyeMble YKa3aHHBIM aJrOPATMOM. JlOTIOJTHATEIILHYIO
uHpopMaIuio cMoTpuTe B pasnaeiie [lonatusa Oracle Data Mining.
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MeTtoa HopMaM3anud. 3a71a€T METO HOPMAJIM3AINH ISl HEMPEPHIBHLIX BXOIHBIX TOJIEH 1 MOJIei Ha3HAYCHUS.
MoxHo BbIOpaTh Z-onenka, Mun-Makc wm Her. Eciu mepexitouatesib ABToMaTHYeCKast NOArOTOBKA JAHHBIX
BKJItOUeH, Oracle BBIMOJIHSIET HOPMAJIH3aIUIo aBTOMATHYeCKU. UTOOBI BEIOPATh METO HOPMAJIU3AIMK BPYYHYIO,
BBIKJIFOUUTE 3TOT NEPEKIIFOIATEID.

JononHutenbHbie onuuu NMF

3agaiiTe YnCJI0 BO3MOKHOCTEN. 3a/1a€T YUCIJIO BO3MOKHOCTEH, ITOIJIC)KAIMNX U3BJICUCHUIO.

CTtapToBoe 4HCJI0 FeHepaTopa NceBI0CTyYaHHbIX YHce1. 3aJaeT HauyaJbHOEe 3HaYEHNE TeHEPaTOpa NICEBAOCTy ailHbIX
quces 11 anroputma NMFE.

Yncio utepammii. 3agaet yucio utepanuit g aaroputma NMF.
Jlonmyck a1 cxouMocTH. 3a71aeT JOMYCK ST cxoauMocTu ajroputma NMF.

IToxa3atph Bce BO3MOKHOCTH. BBIBO,Z[I/IT ID BO3MOXHOCTH 1 JOBCPUTCIIbHYIO BEPOATHOCTD IJIAA BCEX BO3MOXKHOCTEH
(BMCCTO BBIBO/IA 9TUX 3HAYCHUM TOJIbKO AJIS Hy‘{H_ICfI BO3MO)I(HOCTI/I).

AnpuopHbin aHanu3 Oracle

AJITOPUTM anpHOPHBIX 3HAYCHHII BBINOJIHAET OOHAPY)KEHUE IPABUJI CBSA3bIBAHMS B AaHHBIX. Hanpumep: "ecim
MOKyHaTes b IPHOOPETEeT OPUTBY M CPEJCTBO MOCIIE OPUTHS, TO OH KYIUT KPeM [JIs OpUTHS ¢ JOBEPUTEIILHOMN
BeposiTHOCThIO 80%". DTy nmpobiiemMy HcCIeIOBaHNUS CBSI3bIBAHUS MOXHO PA3JIOKUTH HA JBE COCTABJISIOLIUE
nOANPOOJIEMBI:

* Haiitu Bce coueTanusi TOBapoB (Ha3bIBa€MbIe YACTO BCTPEUAFOIIMMUCS HAOOpaMU TOBApOB), OAIEPKKA
KOTOPBIX BBIIIIE MUHUMAJILHOH.

* CreHepupOBaTh Hy)XHBIE IPABAJIA TIPU IIOMOIITH YaCTO BCTPeUaromuxcsi HabopoB ToBapoB. Maes B ToM, 4TO ec,
HampuMmep, yacto Bcrpedarotcss ABC u BC, mpasmiio "A noapaszymeBaeT BC" coxpaHsieTcs, ecjii OTHOIIIEHUE
support (ABC) k support (BC) Gymer He MeHBILIE MUHMMAJILHOM TOBEPUTENLHOMN BepOSTHOCTH. MMeiiTe B BULy,
4TO y 3TOr0 MpaBUjia MUHAMAJIbHAS TOJIEPXKKA, TOCKOJIbKY yacTo BcTpevaeTcs ABCD. Cas3bpiBanne ODM
MOAACPKUBAET TOJIBKO IpaBuiia ogHoro koncekBeHTa (ABC nmoapasymesaet D).

Yucsio yacTo BCTpeyaroluxcs HA0OPOB TOBAPOB PEryIMpyeTcs apaMeTpaMyu MUHUMAJIbHON noAAepkKu. Yuciio
YaCcTO TeHEPUPYEMBIX MPABUIT PETYJIMPYETCS YACIIOM YaCTO BCTPEUAFOIINXCSI HAOOPOB TOBAPOB U MMAPaMETPOM
JIOBEPUTEIILHOW BeposITHOCTU. Ecim 117151 mapameTpa TOBEpPHUTEIILHOM BEPOSTHOCTH 3a1aTh CJIUIIIKOM OOJIBIIIOE
3HAYCHUE, B MO/JICJIN CBSI3BIBAHUS MOTYT OKa3aThCS YaCTO BCTPEUAOIIIecss HAOOPHI TOBapOB, HO HE OYIET MpaBuIL.

B ODM p1st anropuT™Ma anprOpPHBIX 3HAYSHUI NCTIOJIb3yeTcs peaym3anus Ha ocHoBe SQL. llarm rerepupoBanus
KaHAUIATOB U BBIYUCIICHUS MOAACPKKU PeaM3y0TCs Mpu oMoy 3anpocoB SQL. Crenuam3npoBaHHbIE
CTPYKTYpBI JAHHBIX B MAMATH HE UCIOJIb3yIOTCA. 3anpockl SQL TOYHO HacTpauBaroTcs A1 4acTOro 3aIycKa Ha
cepBepe 6a3 NaHHBIX IPU HOMOIIU Pa3HOOOPA3HBIX COBETOB.

Onuuu nonen anpUOpPHbLIX 3Ha4YEHUN

Bce y3.161 MOJIeTTIpOBaHUS coAepkKaT BKJIAAKy [10J1s1, TAe MOKHO 3aJaTh IOJIS TS UCIIOJIb30BAHUS IIPH IOCTPOCHUHN
MO/IEJIN.

Hepe):[ IIOCTPOCHUEM MOJCIIN AlTPUOPHBIX 3HAYCHUN HYXHO YKa3aThb I10JIA, KOTOPLIC Bbl XOTUTEC UCIIOJIB30BATH B
Ka4ueCTBC HOSHHHﬁ, HCCIICAYEMBIX NP1 MOACIUPOBAHUU CBSA3bIBAHMA.

HUcnoas3oBaTh napamMeTpsl y3J/ia THIA. Ora OIus YKa3bIBA€T y3J1y, UTO CJIEAYET UCIIOJIb30BATH I/IH(I)OpMaHI/HO (6]
IOoJIAX U3 y3J1a TI/IH, PacClnoJIOXKEHHOI'O BBILIC. 910 3a4aHO 110 YMOJIYaHUIO.
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Hcnosb30BaTh M0/1b30BaTe/IbCKHE NApaMeTPbl. DTa ONIUS YKa3bIBACT y3JIy, UTO CIEAYeT UCHOJIb30BATh
uHGOPpMAIHIO O MOJIIX, 3aJaHHYIO 3/1€Ch, a HE Ty, YTO 3aJaHa Ha PACIOJIOKEHHBIX BhIe y3yax Tum. ITocie Beibopa
3TOH ONIMYU 3a/1aiiTe OCTaIbHBIE OIS B TUAJIOTOBOM OKHE, KOTOPOE 3aBUCUT OT TOT'O, UCIOJIb3YeTCs JIN
TpaH3aKIMOHHKI opMmart.

Ecnu BB He ucmoib3yeTe TpaH3aKIMOHHBINA (hopMaT, 3a1aire:
* Iloas BBoga. BriGepuTe BXOAHBIE OJIL. DTO aHAJIOTUYHO 3aJaHUIO JUJIS OJIS poJ Bxogroe Ha y3ie Tui.

* TToaMHokecTBA. DTO TOJIE MO3BOJISET 3a/1aTh ITOJIE, C IOMOIIBIO KOTOPOTO JaHHBIE OYAYT pa3aessiThCs Ha
OTJEJIbHBIC BEIOOPKH TSI 9TANIOB OOYUYEHU S, HCIILITAHUS ¥ IPOBEPKH NP MOCTPOSHAN MOJICIIH.

Ecimu BbI ucmos3yere TpaH3aKIUMOHHBIN popmart, 3agaiite:

Hcnosb30BaTh TpaH3aKuHOHHBIN (opmaTt. Vcrnob3yiiTe 3Ty ONLUIO, €CJIM XOTUTE IpeoOpa3oBaTh JaHHEIE,
coJepxKallye 0 OJHON CTPOKE Ha MO3UIUIO B TaHHBIE, COAEPIKAIINE IO OJHOM CTpOKE Ha HAOIFOACHHE.

HpI/I BbI60pe 3TOM ONIMHU U3MEHSIOTCS 3JIEMEHTHI YIIpaBJICHUA I[IOJIIMU B HUKHEW 4aCTH 5TOro AUaJIOrOBOIO OKHA:

st pan3akuuonHoro Gopmara 3anaiTe:

* ID. BribepuTe B ciiucke mosie ID. B xauectse noJist ID MoryT ucmnosib30BaThbCs YUCIIOBBIC UJIM CUMBOJINYECKIE
noJist. Kaxoe yHuKaJIbHOE 3HAYCHHE 3TOTO MOJIS IOJDKHO O3HAYaTh KOHKPETHYIO €IMHUIYY aHam3a. Hanpumep,
B NIpHUKJIaIHOM mporpamMme [ToTpeduTesbckas Kop3uHa Kax bl ID MoXeT npecTaBIsATh OTACIBHOTO
nmokymaTess. [l mMpukIagHoi mporpaMMbl AHAJIN3 BeO-KypHAJIOB KaxIblit D MoXeT mpencTaBiisiaTh
komnbroTep (o [P-anpecy) wim nosb3oBaTess (IO JaHHBIM BXO/a B CHCTEMY).

* Copaepxumoe. 3a/1aiiTe mMoJjie COASPKUMOTO I MOJIETTA. DTO HOJIe COACPKUT IMO3UINIO, UCCIIEAYEMYIO TPH
MOJICJIMPOBAHNY CBSI3bIBAHUS.

* IToaMHoxkecTBa. DTO MOJIE HO3BOJISET 3a1aTh N0JIE, C HIOMOILBIO KOTOPOro JaHHbIE OyayT pa3essIThCs Ha
OTJIeJIbHBbIE BHIOOPKHU JJIs1 3TANIOB 00Y4€HUsl, UCIBITAHUS U IPOBEPKH IPHU MOCTpoeHun Moaesu. Co3aaB MOeIb
TIPY OMOIIX OJTHOH BBIOOPKY U MCHBITAB €€ P MOMOIIN APYTOil, MOKHO MOJIYYUTh HAICXKHBII TOKa3aTe b
KadecTBa 0000IIeHns MOIeJ I Ha O0Jiee KpyIHBIE HAOOPHI JAHHBIX, TOAO0HBIE TeKyIM. Ecim npu nomormun
y310B Tun mum Pasaesn Oplmi onpeesieHbl HECKOJIBKO MOJIelt pa3feioB, Ha BkyIaake [1oirsg Ha kaxaoM y3ie
MO/JICJIMPOBAHUS, TAE UCIIOJIB3YETCS pa3iesieHNe, TOJDKHO OBITh BEIOPaHO OHO moJie pasaeina. (Ecim
IPHUCYTCTBYET TOJBKO OJMH pa3/iesl, OH OYJET UCMOJIb30BATLCS ABTOMATUYECKU IIPH BCSIKOM BKJTFOUSHUH
paszaenerns.) Kpome Toro, yutute, 4TO JJI IPUMEHEHHUS BRIOPAHHOTO pa3fieia B aHAJIM3e Ha BKJIAJKe
ITapamMeTpsl MoeH IS y3J1a TOJDKHO OBITH TakKe BKJIFOUEHO pasjesieHue. (Bolkirouenue 3Toit onuuu nejaet
BO3MOXHBIM OTKJIIOUEHUE pa3jesieHus 6e3 U3MEHEeHUs 3HaYeHU napaMeTpoB MOoJIei.)

Onuun moaenu anpUOPHbIX 3HaYEHUN

Nms MoO/J1e/IH MoxHO CITCHEPUPOBATDb UM MOJCIIN ABTOMATUYCCKHN HAa OCHOBE ITOJISA HA3HAYCHU S UJIA ITOJIA ID (.HI/I6O
THUIIA MOJICIIN B CJIy4vaec, €CJIM HUKAKO€ U3 3TUX MnoJie He 3a11aHo) mbo 3a4aTh IMOJIb30BATCIIbCKOC UM,

IMone yHukaJbHOCTH. 3a4a€T MOJIE, UCIIOJIH3YEMOE JIJISl OJTHO3HAYHON UACHTU(PUKAIINN KaXKIOTO HAOJIIOIeHHMSI.
Hanpumep, um MoxeT ObITh noJie 1D, Takoe xak ID moxynareas. IBM SPSS Modeler HakiaipiBaeT orpaHuueHuUE:
oJIe KJIFo4a T0JKHO OBITh YHACIIOBBIM.

IIpumeuanue: 115 Bcex y3i0B Oracle, kpome nosieit AnantuBHbI kpuTepuii baiteca Oracle, O-kactep Oracle n
ArnpuopHnsrii anam3 Oracle, 3To moJie - HeoOs3aTeIbHOE.

ABTOMaTHYecKasi NOAroToBKa AaHHbIX. (Tosbko mys 11g) BrirouaeT (Mo yMOJTYAHUIO) MIIH OTKITFOYAET PEXUAM
aBTOMaTHYeCKO! moAroToBky maHHbIX Oracle Data Mining. Eciii 3ToT nepexinouaTess BkiroueH, ODM
ABTOMATHYECKH BBITIOJIHIET MpeoOpa3oBaHus JaHHBIX, TpeOyeMble YKa3aHHBIM aJrOpUTMOM. JONOTHUTETHHYIO
uHpopMmarmio cMoTpute B pasneie Ilonarus Oracle Data Mining.
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MaxkcumanbHas UIMHA NPaBIIIA. 3a1aeT MaKCIMAJIbHOE YHCIIO MTPEABAPUTEIIbHBIX YCIIOBUIL JIs1 JIFOOOTO NMPaBHIIa;
esioe yucio oT 2 10 20. DTo crocod orpaHUIeHNs CJI0XKHOCTH IpaBIil. Eciii mpaBuiia CIMIIKOM CJIOKHBI MITH
creru(UIHbI UJIM €CJIM Balll HAOOp NMpaBuJI TpeOyeT CIUIIKOM MHOTO BpEMEHHU Ha 00y4eHHe, IONpooyiTe
YMEHBIIUThH 3HAUYEHNE 3TOr0 HapaMeTpa.

MuHnMaIbHAS JOCTOBEPHOCTD. 3a/1aeT MUHUMAJIBHBIN YPOBEHb TOBEPUTEIILHOI BepOsSTHOCTH (3HAUYeHHE Mex1y 0 u
1). ITpaBuma ¢ qOBepUTEIHHON BEPOSITHOCTHIO MEHBIIIE YKA3aHHOT'O KPUTEPHSI OTOPACHIBAFOTCS.

MunumMaabHast noepKKa. 3a1aeT Mopor MUHUMAJIBHOM moaaep Kk (3Hadenne Mexay 0 u 1). [Ipasuma c
JIOBEPHUTEILHON BEPOSITHOCThEO MEHBIIIE YKA3aHHOTO KPUTEPUST OTOPACKIBAIOTCSI.

MuHumanbHaa anuda onucaHuAa (Minimum Description Length, MDL)
Oracle

AJropuT™ MUHEMAaJIbHOU MumHEI omcanus (Minimum Description Length, MDL) Oracle nomoraet onpeneimTs
aTpuOYTHI ¢ HAMOOJIBIIIM BIIMSHAEM Ha aTpUOYT Ha3HA4YeHNUs. YacTo 3HaHUE aTPHOYTOB C HAMOOJIBIIINM BJIASTHAEM
IIOMOTAET JIyYIlle MOHATh OM3HEC U YIIPABIIATH M M MOXET IOMOYb YIPOCTUTD OIepaIiy MoiempoBanus. Kpome
TOTO, 3TH aTPUOYTH MOTYT yKa3aTh HA TUMHI JAHHBIX, KOTOPBIMH, BO3MOXHO, BBl 3aXOTUTE TONOJHUTH MOIEIIH.
MDL MOXeT UCTIOJIb30BaThLCS, HAIPUMED, JIJIS BBISIBJICHHS] aTPUOYTOB Mpoliecca, Hanbojiee BaXXHbIX IS
npecKa3aHus KaueCTBa KOMIUIEKTYIOIIEro u3iesiusi, (PakTOPOB, CBSI3aHHBIX C OTTOKOM KJIMCHTOB, UJIA T'€HOB,
KOTOPBIC BEPOSTHEE BCETO CBSI3aHBI C KOHKPETHOM 00JIe3HBIO.

AnroputM MDL Oracle oTOpackiBaeT BXOIHBIE [OJISI, KOTOPBIE OH PACIIEHUBAET KaK MaJIOBAKHBIE JIJISI
peacka3aHus Ha3HaUYeHUs. 3aTeM IPH OMOIIY OCTAJIbLHBIX TOJIEH OH CTPOUT CJIEMIOK MOJIEI!, KOTOPBIiA
cBSI3bIBaeTCs ¢ Mojebio Oracle, BeiBouMoit B Oracle Data Miner. ITpu mpocmoTtpe mojen B Oracle Data Miner
BBIBOJIUTCS TMArpamMma, IoKa3bIBaroIas OCTAIOITUeCsS BXOAHBIC TTOJISI, PAHKUPOBAHHBIE B MOPSIKE UX 3HAUAMOCTH
MIpY NpeCKa3aHuU Ha3HAUCHMUSI.

OTpPII.laTCIIbeIﬁ paHr YyKa3bIBA€T HA IIyM. BXO}IHIJIC IIOJIA C HYJIEBBIM WUJIM OTPUIATECJIbHBIM PAHI'OM HE BHOCAT
BKJIaJ B MPEACKA3aHUC U, CKOPEEC BCEIro, UX CJIICAYCT YAAJIUTh U3 JaHHBIX.

YTOOKI BEIBECTH AT PAMMY:
1. lenxauTe mpaBoil KHOMKOK MBIIIY MO CJIENKY MOJEJIH Ha NAaJIUTpe MoJieseil u Beibepute IlpocmoTp.

2. B oxHe Mozem HaXMHUTE KHOTIKY 17151 3ammycka Oracle Data Miner.

3. CoemuuuTech ¢ Oracle Data Miner. JlononauTensayto nudopmMauio cMotpute B paszaese | ‘Oracle Data Miner’]|

4. Ha nanenu HaBuramuu Oracle Data Miner packpoiite Mopaesm, a 3atem BaxnocTh aTpnoyTos.

5. Bwibepute npaBusibHy0 Mojiesb Oracle (y Hee Oy/IeT TO JKe UMsl, UYTO U y TOJIsl Ha3HAYCHMUsI, 38 JAHHOTO BAMHU B
IBM SPSS Modeler). Ecimn BeI He yBepeHBI, Kakasi MOJEJIb BepHA, BBIOEpHUTE NMANKy BakHOCTHh aTpUOYTOB |
HalliiuTe MOJEJIb 110 JIATE € CO3/IaHusl.

Onuun moaenu MDL

HNmsa MOJE/IH MoxHO CICHEpUPOBATHL UM MOJICJIN ABTOMATHUYCCKU HA OCHOBE IOJISA HA3HAYCHU A UJIA ITOJIA ID (J'II/I6O
THIIAa MOJECJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX MoJiel He 3az[aHo) Jmbo 3a4aTh IIOJIb30BATCIIbCKOC UM,

Iose ynukaabHOCTH. 3374€T TOJIe, UCIOJIb3yeMOe /LIS OJTHO3HAYHOMN UACHTU(DUKAIMK KaX/TIOTO HAOIIFOACHHSL.
Hanpumep, nm moxeT ObITh noste ID, Takoe kax ID moxkymareas. IBM SPSS Modeler HakytagpIBaeT OorpaHIYCHHUE:
0JIE KJTFOUA TOJDKHO OBITh YHMCIIOBBIM.

Ipumeuanue: [1ns Beex y3i0B Oracle, kpoMme nosteit AnantuBHblit kputepuii baiteca Oracle, O-kiactep Oracle u
Anpuopnsrii anasm3 Oracle, 3T0 noJte - Heo6s3aTeNIBHOE.

ABTOMaTHYecKasi NOAroToBKa AanubIX. (Toisbko muist 11g) Brirroyaet (10 yMOJTYaHUIO) UITM OTKJIFOYACT PEKIM
aBTOMAaTHYeCKO# moaroToBku manHbix Oracle Data Mining. Ecim 3TOT nepexirouaTess BkiroueH, ODM
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ABTOMATHYECKH BBINOJIHSET NPeoOpa3oBaHusl JAHHBIX, TpeOyeMble yKa3aHHBIM aJrOPUTMOM. JIOMOJIHUTEILHYIO
uHpopMaIuio cMoTpuTe B pasnaene [lonatusa Oracle Data Mining.

BayHocTb aTpubyToB Oracle (Al)

]_IBJ'H) Ba’XXHOCTHU anI/I6yTOB COCTOUT B BBISIBJICHUU anI/I6yTOB, KOTOPLIC CBSA3AHbBI B Ha60pe JaHHBIX C PE3YJIbTATOM,
U CTCIICHHU, C KOTOpOfI OHH BJIMSIIOT HA OKOHYATEJIbHBIN UCXO/I. V3ea BaxHocTh anI/I6yTOB Oracle AHAJIM3UPYCT
JaHHBIC, HAXOJUT 1a0JI0HBI 1 IPEACKA3bIBACT UCXOOAbI UJIM PE3YJILTATHI CO CBA3aHHBIM JOBCPUTCIIBHBIM YPOBHEM.

Onuuun moaenu Al

HNms moaen MoXHO CTeHEPUPOBATH UM MOJEJI ABTOMATHYECKH HA OCHOBE MOJIsl Ha3HaueHus vy noJist ID (6o
THIIA MOJEJI B CJIyYae, eCJIM HUKaKOe U3 ITUX MOJIel He 3a/1aH0) MO0 3aJaTh [T0JIb30BATEIECKOE M.

HUcnoan3oBaTh Pa3J1€/ICHHbIC TaAHHbIC. Ecmmn OIIPEACJICHO I10JIC pa3Jaciia, 5Ta O rapaHTUPYCT, YTO JJId
MOCTPOCHU I MOICJIA 6yL[yT HCIIOJIb30BATBHC JaHHBIC TOJIBKO U3 pa3aeja 06y‘I€HI/IH.

ABTOMaTHYeCKasi NOAroToBKa AaHHbIX. (Tosbko mis 11g) BrirrouaeT (o yMOJTYAHUIO) VIH OTKITFOYAET PEXUAM
aBTOMAaTHYeCKO# moaroToBku manHbix Oracle Data Mining. Ecim 3ToT nepexirouaTens BkiroueH, ODM
ABTOMATHYECKH BBHIIOJIHSET IPeoOpa30BaHMs TaHHBIX, TpeOyeMble YKa3aHHBIM aJIrOPATMOM. JlOTIOJTHATEIFHYIO
rHpopMaIuio cMoTpuTe B pasnaene [lonatusa Oracle Data Mining.

Onuum BbIGoOpa Al

BKJ'Ia,E[Ka OHHI/II/I IMO3BOJIACT 3a4dTh 3HAUYCHUS MTAPAMETPOB IO YMOJITYAHUTO JJI BbI60pa MJIN UCKJIFOUYCHU A BXOJHBIX
MOJIeH B CJIEIKE MOJICJIN. 3aTeMm MOAEJIb MOXHO )106aBI/ITL B IIOTOK OJI4A BbI60pa nouHaGOpa noneﬁ, KOTOPEIC 6y,ZlyT
HCIIOJIb30BATBCA IPpU JajabHerIeM IOCTPOCHUU MOICJIN. KpOMe TOr0, OTH 3HAYCHUSA MOXHO IIEPCONPEACIINTD,
BbI6paB JOIMOJIHUTEIIBHBIC ITOJIA NJIM OTMCHUB BBI60p TAaKOBBIX B 6pay36pe MoJgeJIel moJie TCHECPpUPOBAHUSA MOACIIN.
O,Z[HaKO 3HAYCHUA TAapaMETPOB IO YMOJYAHUIO JCJTAFOT BO3MOXHBIM IIPUMCHCHUC CJICTIKA MOJCJIA 6e3
JOIOJIHUTCIIbHBIX H3MeHeHHﬁ, YTO MOYXKET 0Ka3aThCsl OCOOCHHO MOJIE3HBIM JUJIsL pa6OTLI CO COCHApUAMMU.

JlocTymHbI cieayrolye napaMeTpbl:

Bcee PaHKMPOBAHHBIC MOJISL. BLI6I/IpaeT T10JI1 Ha OCHOBC UX PAHXUPOBAHUS KAK 6ANCHBLX, IIOTPAHUUHBLX UIIA
MAAOBAINCHBLX. I[.]'IH KaXJI0ro palHra MOXHO OTPpEAaKTUPOBATh MCTKY, a TAKXK€ 3HAUYCHUA OTCCUCHUS, IIPHU ITIOMOIIU
KOTOPBIX 6y[lyT Ha3HavYaTbCAd 3allMCU OJIs TOI'O UJIA MHOT'O paHra.

MaxkcumasabHoe YHcJI0 noJjeil. Beionpaet 7 BepXHUX IOJIei Ha OCHOBE BaXKHOCTH.
Ba)KHOCTDb 00JIbIlle YeM. BEIOMpaeT Bce MoJIs ¢ BAXXHOCTHIO OOJIbIIE YKa3aHHOTO 3HAYCHUS.

Ilone nHa3HaueHnus Bceraa COXpAaHACTCA, HC3aBUCUMO OT BapuaHTa Bbl60pa.

Bknaaka Moagenb cnenka moaenwu Al

Bxiiagxa Mopeib it cienka Mojaean BaxkaocTs aTpudyToB (Al) Oracle BBIBOAUT paHT W BaXXHOCTb BCEX BXOHBIX
MOJICH U TO3BOJISIET BBIOPATH MOJIS IS (PHIIbTPALMN IIPH TOMOIIH TIepekJTrouaTesieil B cTosdme ciesa. [1pu
00paboTKe MOTOKA OCTAIOTCS TOJILKO BEIOpAHHBIE TOJIS (BMECTE C IpeIcka3aHneM HazHaueHus ). OcTabHbIe
BXOJIHBIE TOJISI OTOpAchIBatOTCS. BapnaHTHI BEIOOpA 1O YMOJTYAHUIO OCHOBAHBI HA OMIIHSX, 3aJaHHBIX JIJIS y3J1a
MOJICJIMPOBAHMSI, HO BBl MOXETe BHIOPATH JOTMOJHUTEIbHBIE MOJIS UM OTMEHUTD UX BHIOOP HYXHBIM BaM 00pa3oM.

* UT0OBI OTCOPTUPOBATH CIHCOK IO CTOJIONY paHTa, AMEHH MOJIsl, BAXKHOCTH WJIM HHOMY APYTOMY W3 BBIBOJUMBIX
CTOJIONIOB, IIEJIKHUTE IIO €T0 3ar0JI0BKY. MOXHO TaKkkKe BRIOPATH HYXXKHYIO MO3UIHMIO B CIFICKE PSIIOM C KHOIIKOTT
CopTHpoBaTh IO U P MOMOIITH KHOMOK CO CTPEJIKAMH BBEPX M BHU3 U3MEHUTDH NOPSITIOK COPTUPOBKHU.

* [Ipu mOMOIIHM MAHEIX HHCTPYMEHTOB MOXHO BKJIFOUMTH UJIM BBIKJIFOUYMTH BCE HOJIST U OTKPBITH JIUATIOTOBOE OKHO
BKJTFOUU T MOJIS, T/Ie MOXHO OTOOPATH HOJIS 1O Pary Wik BaXXHOCTH. Kpome TOro, mpH e T9Ke Mo MOJIF0 MOXHO
yaepkuBaTh HaxaToi kiasumy Shift mym Ctrl, 4To6BI 3TO T0JIe OBIIO TOOABIICHO K YXKE BHIOpAHHBIM.
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* B mosicHenuu ot Ta6J’II/II_[€I71 BBIBOJATCA 3HAYCHUS IMIOPOTOB IJISA paHXXUPOBAHUSA BXOIHBIX MoJIeH Kax BaXHbIX,
TIOIrpaHNYHBbIX UJIM MAJIOBAXKHBIX. DT 3HAYEHUS 3aJar0TCs B PEXXUME MOJCTIMPOBAHM.

YnpasneHue moaenamu Oracle

Mopenu Oracle no6aBisitoTCsl HA AJIUTPY MOJIEJIel TOYHO Takxke, Kak u npyrue moaenn IBM SPSS Modeler u
MOTYT UCIIOJIb30BAThCS MOYTH TAKUM JXe crtocoboM. OIHAKO €CTh HECKOJILKO BayKHBIX OTJIMYUI BBUIY TOTO, YTO
kaxxaas monelib Oracle, coznannas B IBM SPSS Modeler, (hakTrveckn ccbliaeTcss Ha MOJIE)Ib, XPAHSIIYIOCS Ha
cepBepe 6a3 TaHHBIX.

Bxknanka Cepsep cnenkoB moaenen Oracle

ITpu noctpoennu monenm ODM uepe3 IBM SPSS Modeler co3naercst monens B IBM SPSS Modeler, a Taxxe
co3/aeTcst WM 3aMeHsieTcst MoJieib B 0asze ganubix Oracle. Monesns IBM SPSS Modeler Takoro pona ccpliiaeTcs Ha
coJiep)KUMOe MOJeS 0a3bl TAHHBIX, XPaHSIIECcs Ha cepepe 6a3 nanHbix. IBM SPSS Modeler MoXkeT BBINOTHSTE
IIPOBEPKY COTJIACOBAHHOCTH, COXPAHSIS NICHTUYHYIO CTEHEPUPOBAHHYIO CTPOKY KJIIOuel Moesm 1 B Moaen IBM
SPSS Modeler, u 8 Monesu Oracle.

Crpoka kiroua juis kaxaoit moaesu Oracle BeiBoguTCs B crosbue Hugopmayus o mogeau B AUATOTOBOM OKHE
IMonyunts ciucox Mogeneid. Ctpoka kiroua s moaean IBM SPSS Modeler BeiBoauTes kax Kirou Moaesm Ha
BkJagke Cepsep moaenu IBM SPSS Modeler (mpu momerieHnu B MOTOK).

Kuonky ITpoBeputh Ha Bkjagake CepBep MOXKXHO HCIOJIL30BATH JJIs1 MPOBEPKU COBHAICHUS KJItoueit B moaesm IBM
SPSS Modeler u B moaemu Oracle. Ecitu Mojiess ¢ TakuM e uMeHeM B Oracle He HalifileHa MJIH KJTFOYM 3TUX MOJesIeit
HE COBIIAJIAIOT, 3TO O3HAYAET, YTO Mojiesb Oracle ObLIa yajieHa WM MOBTOPHO HOCTPOCHA C MOMEHTA MOCTPOCHHUS
mouenn B IBM SPSS Modeler.

Bknagnka CeBogka cnenkoB mogenen Oracle

Ha Briagxe CBojka ciienka MOJEIM BBIBOIUTCS HH(pOpMaAIs o caMoil Mojies (Araiu3), 00 UCOIb3yeMBIX B Heit
noJisix (I1o45), 3HAYEHHUSIX TAPAMETPOB, UCHOJIL3YEMBIX NIPH NOCTPOeHUH MoAeH, (IlapameTpsl mocTpoenus) n 06
o0yuenun monenu (Ceoaxa o o0yuenuro).

ITpu nepBoM IpoCMOTpe y3J1a pe3yIbTaTsl BKJIaaAku CBoJKa CBEPHYTHI. UTOOBI YBUAETH HYKHbIE BAM PE3yJIbTATHI,
pa3BEpHUTE COOTBETCTBYIOIINE UM 3JIEMEHTHI IPU MOMOIIY JIEMEHTA yIPaBJICHUs PACIIUPEHUEM CJIEBA OT HUX UJIH
BBIBEJIMTE BCE PE3yJIbTATHI, HA’KaB KHOIIKY Pa3BepHyTh Bce. UTOOBI CKPBITH Pe3ysIbTAaThI 110 3aBEPIICHUH X
IIPOCMOTPA, CBEPHUTE IPH MTOMOIIY JIEMEHTA YIPABJICHNS PACIINPEHIEM OTAEIIbHbIE PE3yJIbTATHI, KOTOPHIE BBI

XOTHUTEC CKPbITh, HJIM CBEPHUTE BCC PC3YJIbTATHI, HAXXAB KHOIIKY CBepHyTb BCe.

Anaym3. BeiBoautces napopmanms o KOHKpeTHO# Moaesnu. Ecim B BallleM HCHOJIHEHUH B YKA3aHHBIH CIICTTOK MOIEIIN
BJIOKEH Y3€JI aHaJIM3a, B 3TOM pa3[ieJie HOSIBUTCS TakKe MH(POPMaIUs O BBIIIOJHEHHOM aHaJIM3e.

IMoas. Cnucok nmoJieid, UCIOJIb3yeMbIX B KA4eCTBe MoJlelt Ha3HAUYEHUS U BXOIHBIX I10JIEH NpU NOCTPOSHUHN MOJEIIH.
IMapameTpsi kKoMnoHOBKH. CoIePXAT HHPOPMAIHIO 00 UCIOIb3yEMBIX IIPU MIOCTPOCHIH MOJIEJIN ITapaMeTpax.

CBOILH&H l’lH(l)OpMal.lI(lﬂ no Oﬁy'IEHl/llO. BLIBO,HI/ITCH TUII MOJCJIN, ITIOTOK, HCHOHLSyeMHfI JJIs1 €€ CO3JaHuA, CO31aBIIUI
€€ IMOJIb30BATECJIb, OTMETKA BPEMEHU MMOCTPOCHUA MOICIIN U BPEMA, 3aTPAUYCHHOC HA €€ IIOCTPOCHUC.

Bxknaaka NapameTpsbl cnenkos moaenen Oracle

Ha Bxagke HapaMeTpm JJIA CJICTIKa MOACJIU MOXKHO IEPCONPEACIIUTD 3a/JaHHBIC 3HAYCHU S ONPECACJICHHBIX OMIUM
Ha y3JI€ MOACJIUPOBAHUSA IJI1 neJseit CKOpHUHTA.

Hepeso pemenwmii Oracle
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Hcnoab30BaTh CTOUMOCTH OIIMO04HOM Kaaccupuxamun. OnpenesiseT, NCO0Ib30BaTh JIM CTOMMOCTH OIIAOO0YHON
Kiaccudukanuu B Moaesun JepeBo pemienuit Oracle. J1oMOHUTEIbHYIO HHPOPMAIIUIO CMOTPHUTE B pasielic
[‘CTOHMOCTI/I OMMOOYHOMN KjlaccupuKauy” Ha CTP. 32l

NnentndukaTop npaBuia. DTa OMNIMs, €CJIM OHA BRIOpaHa (BKJIFOUEHA), JOOABIISET CTOJIOEI HACHTU(HUKATOpa
npasuiia B Mojiesb [depeso pemtennit Oracle. Mnentudukatop npasuia naeHTUGUIMPYET y3eiI B iepeBe, e
IIPOU3BOANTCS] KOHKPETHOE pa3OueHue.

NMF Oracle

IToka3aTh Bce BOZMOKHOCTH. DTa OIIINS, €CJIM OHA BEIOpaHa (BKJIFOUEHA), BBIBOAUT ID BO3MOXKHOCTH U
JOBEPUTEJIbHYIO BEPOATHOCTD JI BCEX BO3MOXKHOCTEH (BMCCTO BbIBOJ A 3TUX 3HAYCHUH TOJILKO JJIA nqueixi
Bo3MoxxHocTH) B Mojesit NMF Oracle.

Cnucok moneneun Oracle

Knromnka Crmcox mopeneii Oracle Data Mining OTKpbIBaeT AMAIOTOBOE OKHO CO CIIACKOM CYIIIECTBYFOIIUX MO/IeIeit
0a3bl TAaHHBIX; B 3TOM OKHE MOJIEIN MOYHO yIaIsTh. DTO AUAJIOTOBOE OKHO JOCTYITHO M3 AWAJIOTOBOTO OKHA
BcnomoraresbHbIE TPOTPAMMBI M U3 THAJIOTOBBIX OKOH OCTPOEHUS, IMPOCMOTpa 1 MPUMEHEHUS 151 Y3JI0B,
cBsa3anubix ¢ ODM.

Jutst kKaX 0¥ MOeJ I BBIBOJIUTCS Takasi HHpoOpManusi:
* Wmsa moaemu. imst Mozesn; 1o HEMY COPTHPYETCS CITUCOK

* Hndopmams o Mogemn. OcHOBHAST HHPOPMAIIHS O MOJIEJIU, COCTOSIIAS U3 JAThl U BpEMEH! COOPKU U MMEHHI
CTO0JIOIA Ha3HAYEHUS

* Tun moaemm. Vims anroputma, KOTOPbId HOCTPOUJII 3TY MOJIEJIb

Oracle Data Miner

Oracle Data Miner - 310 moJyp3oBaTebcknit mHTEpdeiic k Oracle Data Mining (ODM); oH 3aMeHsIET IPEXHUIA
noJib3oBaTesbekuit maTepdeiic IBM SPSS Modeler k ODM. Oracle Data Miner pazpaboTtaH, YTOOBI TOMOYb
AHAJIMTUKAM [PABUJILHO NPUMEHSTH aroputMbl ODM. JlocTrxeHne 3THX HeJiell pean3yeTcsl HECKOJIbKIUMHU
crocobamu:

* Tlonb3oBatesisiM TpeOyeTCst JOMOJHUTEIBHOE COACUCTBYIE B IPUMEHEHUN METOIUKH, PAa3PEIIAoIei 1
MOJITOTOBKY JaHHBIX, ¥ BEIOOD asroputmoB. Oracle Data Miner cOOTBETCTBYET 3TOl NOTPEOHOCTH, IPEIOCTABIISIS
OIepALIUH 10 UCCIICIOBAHUIO TAHHBIX JIJIs1 IPOXOXKICHUS MIOJIb30BATEIISIMY ITON OTBEYAIOIICH YKa3aHHBIM
TpeOOBaHUSIM METOIVKHY.

* B cocras Oracle Data Miner BXOIsT yCOBEPIIICHCTBOBAHHAS U PACIINPEHHAS 3BPUCTHKA IIOCTPOCHIS MOIEIICH 1
MacTtepa 1o IpeoOpa30BaHUIO, YMEHBIIAIONINE BEPOSITHOCTD OMIMOOK IIPH 3aIaHUH MAPAMETPOB MOJIEIIH 1
peoOpa3oBaHuUs.

Onpenenenne coenunenus ¢ Oracle Data Miner

1. Oracle Data Miner MOXHO 3allyCTHTh C JIFOOOTO y3J1a MprUMeHeHHs i octpoenus Oracle u u3 mo60oro
JINAJIOTOBOTO OKHA BBIBOJA IpH ToMOoIY KHONKY 3amycTtuth Oracle Data Miner.

PucyHok 2. KHonka 3anycka Oracle Data Miner

2. Huanorosoe okHo Oracle Data Miner PegakTupoBaTh coe/luHeHHe BLIBOANTCS JJIS1 TIOJIb30BATENS Iepes]
3aIlyCKOM BHEIIIHEN npukIaaHoi nporpammel Oracle Data Miner (mpu yciioBuu, 4To onmusi BcmomoratebHbIe
MPUKJIaTHBIEC TIPOTPAMMBI ONpe/iejieHa PABUIILHO).

Hpumel{aHue: 3T0 ANaJIOTOBOE€ OKHO ITOABJIACTCS, TOJIBKO KOI'la HET 3aIdHHOIO UMCHU COCIUHCHU .
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* 3apaiite ums coequaenus Data Miner u BBeauTe nHpopManuio o noaxopasmiem cepepe Oracle 10gR 1 nmm
10gR2. 3ot cepep Oracle noynkeH OBITH TEM e cepBepoM, KOoTopblit 3a1ad B IBM SPSS Modeler.

3. B mmanoroBom oxHe Oracle Data Miner BoidepuTe coeannenne mpe1oCTaBIISIOTCS ONMIUN A1 YKa3aHUs TOTO,
KaKkoe UMsI CoeTMHEHMS (ONpeieSIeHHOE Ha II1are BBIIIE) CIeIyeT HCIOIb30BaTh.

Ha caiite Oracle o azpecy [Oracle Data Miner|MOXHO HANTH JOMOTHATEILHYEO HHPOPMAIHIO O TPEGOBAHMIX K
Oracle Data Miner, 0 ero yCTaHOBKE U HCIOJIb30BAHUH.

NMoAaroToBKa AaHHbIX

JIBa TUNa MOATOTOBKHU JAHHBIX MOTYT OBITh IOJIE3HBI, KOT/IA JIJISl MOJICJIMPOBAHMS UCIIOJIb3YOTCS TAKUE AJITOPUTMBbI
Oracle Data Mining, kax HauBHasrit Baifec, AnantuBHelit baitec 1 MeTO ONOPHBIX BEKTOPOB:

* Kareropuzauus, uim npeodpa3zoBaHue HEMPEPHIBHBIX MOJIEH YUCIOBOTO AMANa30HA B KATETOPUH JIJISl A ITOPUTMOB,
KOTOpbIE He IPUHUMAIOT HEMPEPHIBHBIX JAHHBIX.

* Hopmamuzanus, nim npeodpa3oBaHUE YACIOBBIX JUANA30HOB, YTOOBI OJIYYUTh CXOHBIE CPETHUE 3HAUCHUS U
CTaHAapPTHBIE OTKJIOHEHUSI.

Kareropuzanus

V3en kateropmzanuu IBM SPSS Modeler mognepxxuBaet psig MeToIOB KaTeropusanuu. MoXHO IPUMEHUTH
KaTerOpu3anuio K OJHOMY IIOJIFO WM K HECKOJIbKUM. ECIi BBITOTHATE KaTeropu3anuro 11 Habopa JaHHEIX,
CO3/1aI0TCS TIOPOTOBbIE 3HAYECHUS, 1 MOXHO c0o3/1aTh y3eJ1 Beruuciienus IBM SPSS Modeler. Oniepariiro BeIYMCIICHUS
MOXHO peobpa3oBats B SQL 1 mpuMeHNTD Hepes HOCTPOCHUEM | OIleHKO# Moaenn. [Ipu Takom moaxome
CO3/1AeTCS 3aBUCHMOCTH MEX/Ty MOJIEJIBIO M Y3JIOM BBIYHCIICHHUH, TaK YTO HE TOJHKO BBIIOJIHSIETCS KATeTrOpU3anus,
HO ¥ BO3HUKAET BO3MOXHOCTh IIOBTOPHO UCIOJIb30BATh CENU(DUKAIINHN KATETOPU3AINU B HECKOJIBKUX 3a1a4ax
MO/JIeJIMPOBAHUS.

Hopmanmuzanus

[Tpexme YeM UCHOJIb30BATh HEMPEPHIBHBIC IOJIS (ITOJISl YACIIOBOTO THANA30HA) KAK BXOIHBIE IOJIS B MOECIISAX IO
METOJy OTIOPHBIX BEKTOPOB, 9TH MOJIS CHAYAJIa HY)KHO HOpMaJm30BaTh. Kpome Toro, i1 MoJiesIeit perpeccun
TpebyeTcs 0OpaTUTh HOPMAJIM3AIIIO, YTOOBI PEKOHCTPYHPOBATH OLIEHKH IO BRIXOTHOW MH(pOPMAIK MOOEIIH.
IMapameTpsl Mosem SVM atoT BO3MOXKHOCTD BHIOpATh Z-3Ha4YeHusi, MUH-MaKc 1y HeT. KoapdummeHn T
HOpMaJm3anuu coznarorces Oracle kak 1mar B mporiecce IMOCTPOeHHs Moesn, 3akaunBarotcst B IBM SPSS Modeler u
COXpaHSIOTCS BMECTe ¢ MO/JIesIblo. Bo Bpems npruMeHeHns Ko GpuIueHTs Npeo0pa3yroTcs B BEHIYUCIUTEIbHBIC
BoipakeHust IBM SPSS Modeler, ucniosib3yemblie 1Jist HOATOTOBKH TAHHBIX K OLCHKE Tepe/T epeiadeii TaHHbIX B
MojeJib. B 3TOM citydae HopMam3anus TECHO CBSI3aHa € 3aJaueld MOIeIMPOBAHUS.

Mpumepsbl Oracle Data Mining

B cocraB nmpoaykTa BKJIFOUEH PsiJi MOTOKOB IIPUMEpPA, WILTFOCTpUpyronux ucnojbdopanue ODM ¢ IBM SPSS
Modeler. OTn moToku MOXHO HaiiTu B manke ycranoBku IBM SPSS Modeler B moakaTasore \Demos|
Database_Modelling\Oracle Data Mining\

Ipumeuanue: K nanke Demos MoxHO nepeiitu u3 rpymmnst nporpamMm IBM SPSS Modeler B mento [Tyck Windows.

IToToxu B ciemyromeit Tabmie MOXHO UCTIOJIb30BATh BMECTE B OCJIEIOBATEILHOCTH Kak IPUMED Impolecca
nccienoBanus 6a3pl JAHHBIX, UCIOJIb3Yoero aroputM SVM (Support Vector Machine - MexaHI3M BEKTOPOB
MOAJIEPKKH), mocTapisieMslii ¢ Oracle Data Mining:

Tabnuua 4. iccnenosanme 6a3 AaHHbIX - NPUMEPLI TOTOKOB

IMoTox Onncanue

1_upload_data.str Hcnosp3yeTcs I OYUCTKU ¥ 3aKaYNBAHUS JTAHHBIX U3
JI0ckoro (aitna B 6a3y JaHHBIX.
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Tabmuua 4. Viccnenosanue 6a3 AaHHbIX - TPUMEPDI TIOTOKOB (MPOAO/KEHNE)

IMoTox Onucanue

2_explore_data.str ITpenocTaBiser npuMep U3ydeHUs JaHHBIX ¢ momoIikio IBM
SPSS Modeler.

3_build_model.str CTpOHUT MOJIEJb, UCTIOJIB3YsI COOCTBEHHBIN aJITOPUTM Oa3bl
JTAHHBIX.

4_evaluate_model.str Hcnomnp3yeTcs kak mpuMep OLEHKH MOJIeNH ¢ nomolnbio IBM
SPSS Modeler.

5_deploy_model.str BreapsieT Moesb 11 OIICHKH Oa3bl TaHHBIX.

Hpumeqanue: YT00bI 3allyCTUTDb 3TOT NPUMEP, HAJO BBIIIOJIHATD IIOTOKHU 11O MOPAAKY. KpOMe 9TOro, y3Jibl
HUCTOYHUKOB U MOACIIMPOBAHUA B KaXXIOM ITOTOKEC HAJO U3BMCHHUTDH, BKJIFOUYMB B HUX CCBIJIKY Ha ,ZIOHyCTI/IMHﬁ
HUCTOYHUK OJAHHBIX IJISA 6aspl JaHHBIX, KOTOPYIO BBl XOTUTEC UCIIOJIB30BATh.

Habop naHHBIX, HCHOJIb3yEeMBIif B IPUMeEpax MOTOKOB, OTHOCUTCS K MPUKJIATHBIM IIPpOorpaMMamM 00paboTKu
KPEAUTHBIX KapT U MPECACTABJIACT 3a1a1y KﬂaCCI/I(i)I/IKaI_II/II/I C pa3JIMYHBIMU KAaTECTOPUAJIbHBIMU U HCTIPEPBIBHBIMU
npeauKkTopamMu. JonosHuTepHy0 HHpOopMannio 06 3TOM Habope TaHHBIX CMOTpPHTE B (ailie crx.names B TOM ke
Manke, I1e HaXOASITCS MPUMEPHI TOTOKOB.

Ot1oT Habop maHHBIX noctyneH B peno3utopun UCI Machine Learning no anpecy fip.//fip.ics.uci.edu/pub/machine-
learning-databases/credit-screening/.

I'Ipumep MOTOKA: 3aKayKa AaHHbIX

[MepBslit mpuMep notoka, I_upload_data.str, Cy)UT 1J1sl OYMCTKU M 3aKaYKH JAHHBIX U3 IUIOCKOro daitna B Oracle.

[MTockoubky st Oracle Data Mining (ODM) tpeGyeTcs noJjie yaukasisHoro ID, B 3ToM HayajIbHOM IIOTOKE IIPU
MIOMOILIY y3JIa BBIYUCIICHU B HAOOp JAaHHBIX J00aBIIIeTCA HOBOE 1oJie /D ¢ yHUKaJIbHBIMY 3HaYeHusimu 1,2,3,
ucnoib3yromiee ¢y IBM SPSS Modeler @INDEX.

J1st 06pabOTKHU MPOMYIIEHHBIX 3HAYEHUI UCTIOJIb3YETCs Y3€J1 3aI0JIHEHNU I, TAK YTO MyCThIE MOJIsI IPU YTCHUH
TEKCTOBOTO (aiiyia crx.data 3aMeHsroTcs Ha 3HaYeHuss NULL.

I'Ipumep NMOTOKaA: u3ydyeHmne AaHHbIX

Bropoii npumep notoka, 2_explore_data.str, CIIyXUT [IJI1 AEMOHCTPAIMK TOrO, KAK IPUMEHUTD y3eJI AYUT TaHHBIX,
4TOOBI HOJIYYUTH 0030 JAHHBIX, BKJIFOUYASI CBOJIHYIO CTATUCTUKY U AUATPAMMBI.

JIBOWHOI IIEJTYOK 11O JUarpaMMe B OTYeTe ayduTa JaHHBIX BEIBOIUT OoJiee OAPOOHYIO AUarpaMMy TSt
JIETaJIbHOTO U3YYEHUS JAHHOTO MOJIS.

Hpumep MOTOKA: NOCTpOEeHue moaenu

Tpetuit npumep notoka, 3_build_model.str, wiumocTpupyeT noctpoerne mozaem B IBM SPSS Modeler. [IBax s
IEJIKHUTE 110 y3JIy HICTOYHUK 6a3bl JaHHBIX (¢ MeTKoit CREDIT), uTo05!I yka3aTh HCTOYHHK TaHHBIX. UTOOKI 3a0aTh
HACTPOUKM IOCTPOEHUS, IBAXK/IbI IIEJIKHUTE IO y3JIy OocTpoeHus (oH cHavasa nomeueH kak CLASS, Ho nocie
yKa3aHWUs NICTOYHUKA TaHHBIX nojy4yaeT MeTky FIELD16).

Ha Bxitagxe Mozesnb 11ajoroBoro okHa:
1. VGenutecs, 4To JJIs MOJISL YHUKAJIbHOCTHU BeIOpaHo 3HaveHue ID.

2. VYb6enutech, uTo IS QyHKIUH siApa BEIOpaHO 3HAaYeHUE JIMHeliHasi, a IUTss MeToa HOPMAaJIM3anuy - Z-0leHKH.
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I'Ipumep MOTOKA: OLleHKa Mmoaenu

YeTBepThlil MpuMep MOTOKA, 4_evaluate_model.str, WLUTIOCTPUPYET MPEUMYIIIECTBA UCOJIb30Banus IBM SPSS
Modeler gy MoaenpoBanus B 6a3e qaHHBIX. [1ociie BBINOJIHEHUST MOJIEJIN €€ MOXHO CHOBA OOABUTD B IIOTOK
JIAHHBIX W OLIEHUTH IIPH HOMOIIH Psiia THCTPYMEHTOB, KOTOpbIMH pacnosaraet IBM SPSS Modeler.

[TpocMOTp pe3yIbTaTOB MOACIIMPOBAHUS

[MpucoenuHUTE K CIIETNIKY MOAEITH y3eJ1 TAOJIUIIbI 7151 IpocMoTpa pe3yibTaToB. [Tose $O-field16 conepxut
IpeJcKa3aHHoOe 3HAUYeHHe I field ] 6 o kaxxgomy HabroaeHuto, a nojie $OC-field16 conepxut moxasaTesb
JIOCTOBEPHOCTH 3TOTO MPEACKA3AHHUS.

OrueHka pe3yIbTaTOB MOJEU

I1pu nomoru y3j1a aHaJiM3a MOXHO CO3/1aTh MATPHILY COBIAJICHUN, COAEPKAIYIO CTPYKTYPY COOTBETCTBHIA MEX Ty
KaXkIbIM IIpeJICKa3aHHBIM MOJIEM H €ro MMoJieM Ha3HayeHus. UTOOBI YBHJIETh pe3yJIbTaThl, 3alyCTHTE y3eJI aHaJI3a.

[Tpu momo1y y31a OIIEHKA MOXHO CO3/1aTh AWMATrPAMMY BBIUT PHIIICH, TpeAHa3HAYEHHYIO IS IEMOHCT PAIiT
MOBBIIICHAS TOYHOCTH IPH MCIOIb30BAHUH 3TOM Moes. UTOOBI yBHIAET Pe3yJIbTATHI, 3AMYCTUTE y3€JI OIICHKH.

I'Ipumep NMOTOKaA: BHeaApeHue moanenum

Kornma mocturayTa JocTaToYHas TOYHOCTh MOJIEIIH, 3TY MOJEJIb MOXHO BHEIPUTH JJIS1 KCIOJIb30BAHMS BO BHEIITHUX
MPUKJIATHBIX MPOTpaMMaXx WJIM IS MyOJIMKAIMY B TOM e 0a3e JaHHBbIX. B 3akiItounTeIbHOM IpUMepe MOoTOoKa,
5_deploy_model.str, nanavie cuntbiBaroTcs u3 Tabmuibl CREDITDATA 1 3aTeM OIIGHUBAFOTCS H IIYOJIUKYFOTCS B
tabymue CREDITSCORES mpu moMormm y3ia myOJmKaTopa gHeapuTs peuietue.
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FmaBa 5. MoaenuposaHue 6a3 gaHHbIX ¢ ucnonb3osaHnem IBM
Netezza Analytics

IBM SPSS ModelerandIBM Netezza Analytics

IBM SPSS Modeler nognepxusaer unrerpamuto ¢ IBM Netezza Analytics, 4To 1aeT BO3MOXHOCTD 3aITyCKaTh
paciupeHHble pyHKIMK aHAIMTUKY Ha cepBepax IBM Netezza. DTi BO3MOXHOCTH JOCTYNHBI Yepe3 rpaduueckuii
unTepdeiic IBM SPSS Modeler u B cpezie pa3paboTKH, OpUSHTUPOBAHHON HA MCIOJIb30BaHUE pAOOYNX OTOKOB, TaK
YTO 3aIyCKaTh aJIrOPUTMBI UCCIICTOBAHNUS JaHHBIX MOXXHO HENOCPEICTBEHHO B cpene IBM Netezza.

IBM SPSS Modeler nonmepxuBaeT MHTETPAIMIO CO YKa3aHHBIME HUXe anroputMamu u3 IBM Netezza Analytics.
* JlepeBbs pelieHmit

* K-cpennux

* baiiecoBckas ceTh

* HaumBHas MozeJb baiieca

+ KNN

* PasgemmrenpHas KJacTepu3anus
* PCA

* JlepeBo perpeccuu

» JluneitHas perpeccus

* BpemeHHBIE psiITbI

* OO0o0OuIeHHas JIMHERHAS

JonosHuTeNbHYI0 HHGOPMALIUIO 00 aIropuTMax CMOTpuTe B Pykosoacrse pazpaboruurxa IBM Netezza Analytics n
B Cpasounom pyxosoactreée IBM Netezza Analytics.

TpeboBaHua ana uHterpauum c IBM Netezza Analytics

UToOBI BEIIOJHATE MOJICJIMPOBAaHUE B Oa3e JaHHBIX C UCob3oBaHneM IBM Netezza Analytics, HeoOX0aUMBI
MIPUBEACHHBIC HUXKE YCIIOBHS. UTOOBI MPOBEPHUTH BHITIOJIHEHUE ITUX YCIIOBHH, MOXKETE MOCOBETOBATLCS C
aJIMIHUCTPATOPOM 0a3bl JaHHBIX.

* IBM SPSS Modeler Ha yctanoke IBM SPSS Modeler Server 8 Windows mwim UNIX (kpome zLinux, Ay1st KOTOpoit
npaiteepel ODBC IBM Netezza He1oCTyITHBI).

* IBM Netezza Performance Server, Ha koTopoM pabotaet nakeT IBM Netezza Analytics.

IMpumeuanue: MuanMabHas HeoOXoquMas Bepcust Netezza Performance Server (NPS) 3aBucut ot Tpedyemoit
Bepcum INZA, kak ykazaHo najee:

— Bepcun HOBee NPS 6.0.0 P8 OynyT mognepxuBats Bepcuu INZA no Bepcun 2.0.
— s ucnonb3oBanust INZA 2.0 wim HoBee Tpedyercst NPS 6.0.5 P5 unu HoBee.

Jutst 06061eHHO TmHEelHO# Moien Netezza 1 BpeMeHHbBIX psiioB Netezza Tpedyetcs padoTtaromas INZA 2.0
nim HoBee. [[J1a BceX mpounx y3J10B B 0a3ax maHHbIX Netezza TpeOyetcs INZA 1.1 wm HOBee.

* Hcrounuk marabix ODBC st coemaenus ¢ 6a3oi qanabix IBM Netezza. J1onOJIHUTEILHYIO HHGOPMAITIO
CMOTPHUTE B pasjiesie |“BI<JI}0'{eHI/Ie uHTerpamyn ¢ IBM Netezza Analytics” Ha cTp. 54I

* J1oJoKHBI OBITH pa3pelieHbl renepupoBanue u ontummsanus SQL B IBM SPSS Modeler. [lonoHATETBEHYIO
HHPOPMAIIIO CMOTPUTE B pa3ieiic |“BKJ'IIO‘ICHI/IC uaTerparyu ¢ IBM Netezza Analytics” Ha cTp. 54[

Ilpumeuanue: MopemapoBanne 06a3 gaHHBIX U onTuMu3ams SQL TpebyroT, uToObI Ha KoMmmbroTepe IBM SPSS
Modeler 6bLTa BKJTIOUEHA BO3MOXKHOCTH coeuHeHus ¢ cepBepoM IBM SPSS Modeler. TTpu BrItoueHHO#
BO3MOXHOCTH COSUHEHUSI MOKHO 00paIaThCs K aJIropuTMaM 0a3 JaHHBIX, BRIMOJHATL 00paTHBIHM nepernoc SQL
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HETOCPEICTBEHHO C kmeHTa cepBepoM IBM SPSS Modeler u o6pamartscs k cepsepy IBM SPSS Modeler.
[TpoBepbTe TEKyllee COCTOSIHUE JIMLEH3MH, [IJIs Yero B MeHIo KiieHTa cepsepoM IBM SPSS Modeler BriGepurte:

Cupaska > O nporpamMme > /lonoJiHUTE/IbHbIE 0IPOGHOCTH

Ecin BO3BMOXHOCTh COEITMHEHHUS BKJIFOUeHA, Ha BKJ1ajke COCTOSIHUE JIMIIEH3UN BbI yBUIUTE Omuio Pa3peienue s
cepBepa.

BxnroueHue nHterpauum c IBM Netezza Analytics

Brirouenune unterpanuu ¢ IBM Netezza Analytics COCTOUT U3 CIIeAYIOIIMX TEHCTBUA.
* Koudpurypuposanne IBM Netezza Analytics

* Cosnanue ucrounuka ODBC

* Brxrouenue unterpanuu B IBM SPSS Modeler

* Bxurouenue renepupoBanus u ontumusanuu SQL B IBM SPSS Modeler

OTH ACWCTBUS ONMUCAHBI B CJICAYIONINX pa3/eliax.

HoHdurypuposaHue IBM Netezza Analytics

YTto06bl ycTaHOBUTD U CkOHpUrypupoBath IBM Netezza Analytics, HocMOTpUTE MOAPOOHOCTH B JOKYMEHTAIUH 1O
IBM Netezza Analytics, ocobenno Pykosoncreo 1o ycranosxke IBM Netezza Analytics. Pa3znen 3azanue paspeuwenuii
0a3bl JauHblX B 9TOM PYKOBOJICTBE COJIEPKUT MOJAPOOHOCTH O CIIEHAPUSIX, IPU TTOMOIIHN KOTOPBIX noToku IBM SPSS
Modeler mosy4aT mocTyn K 6a3e JaHHBIX JJIs1 3aMUCH.

IIpumeuanue: Ecm BB OyAeTe NCIOJIB30BATH Y3JIbI, OJIb3YIOIINECS MAaTPUYHBIMI BEIYUCIICHISIMU (MeTOI rIIaBHBIX
komnoHeHT Netezza (PCA) u JIuneitnyro perpeccuro Netezza), Hy)KHO HHHIHATIA3UPOBATHL MATPUIHBIN MEXaHU3M
Netezza, ms gero samycTuth CALL NZM. . INITIALIZE(); eciz 5TOrO He CAEIATH, BLIIOJHEHAE XPAHAUMBIX IIPOLEMYD
3aBEPIIATCS HEYyTaYHO. VIHUIMaM3auio Hy>)KHO BBIIOJIHUTE OJMH pa3 IS KaXI0i 0a3bl JaHHBIX.

Cos3pnaHue uctoudunka ODBC ana IBM Netezza Analytics

Juis mopnepxku coemuHeHust Mex 1y 6a3oii nanabix IBM Netezza u IBM SPSS Modeler HyxHO co31ath ums
uctounnka ganabix ODBC (data source name, DSN).

Yto06sI co3math DSN, cHavaia Hy>)KHO MTO3HAKOMHUTBCS ¢ OCHOBAaMH IMTPUMEHEHHSI KICTOYHNKOB fJaHHBIX ODBC 1
JipaiiBepoB 1 noajepxkoit 6a3 manubix B IBM SPSS Modeler.

Ecim BB paboTaete B pacupeaesneaHoM pexxume Ha IBM SPSS Modeler Server, co3gaiite DSN Ha kommbroTepe
cepBepa. Ecim BBl paboTaere B JIOKaJIbHOM pexxuMe (Ha KJMeHTe), co3aaiite DSN Ha KOMIbIOTEpE KJIMEHTA.

KnueHtbl Windows

1. C xommnakt-mucka Netezza Client 3amyctute (aitn nzodbcsetup.exe, 4TOOBI 3alIyCTUTH MPOTPAMMY YCTAHOBKH.
CrenyiiTe yka3aHusM Ha 9KpaHe, YTOOBI yCTAHOBUTH ApaitBep. IToHbIe ykazanus cMoTpuTe B PykoBoacTBe IO
ycTaHOBKe U KoHpurypuposanuto IBM Netezza ODBC, JDBC u OLE DB.

a. Cosmatite DSN.
IHpumeuanue: TlocenoBaTeIbHOCTh MEHIO 3aBUCUT OT UCIOJIL3yeMoit Bepcun Windows.

* Windows XP. B menro ITyck Beibepute Ilanenn ynpasiaenns. [lleskHnTe 1BaXXIBI IO 3HAUKY
AJIMMHHCTpPHpOBaHHe, a 3aTeM - 1o 3Hauky Mcrounnku nanupix (ODBC).

* Windows Vista. B mento ITyck Beibepute Ilaness ynpasienus, 3aTeM BeiOepute Cucrema. IllexanTe
JBAXIBI IO 3HAYKY AJMHHHCTpupoBanne 1 BriOepuTe Mctounuku gannsix (ODBC), 3aTem BuiOepuTe
OTKpBITD.

* Windows 7. B menro [1yck BeiOepute [1aness ynpapiaenusi, 3aTem CucreMa u 6€30MaCHOCTb, 3aTEM
AnavunuctpupoBanne. Boioepute Mcrounukn nannbix (ODBC), 3atem BboiOepruTe OTKPBHITD.

54 1BM SPSS Modeler 18.1: PykoBozcTBO 11O McciIe[OBaHMIO JAHHBIX B 0a3e JaHHBIX



b. Ilenkuute mo Briiaake Cucremuoe DSN, a 3ateM HaxkMuTe KHONKY J[00aBHTD.
Bri6epute NetezzaSQL B crivicke 1 HaxkMuTe KHONKY I'0TOBO.

Ha Bxiagxe Omuuu DSN sxpana Ycranoska apaiiBepa ODBC Netezza BBeanTe UMs UCTOUYHUKA TAHHBIX MO
cBoeMy BbIOOpY, uMs xocTta uim [P-aapec cepsepa IBM Netezza, Homep noprta 11t coeAuHeHus1, 6a3y JaHHBIX
ucrnojb3yeMoro 3k3emiunsipa IBM Netezza n ayTeHTH(QUKAIIMOHHBIC TAHHBIC ISl COSTUHEHNS ¢ 0a30i TaHHBIX -
Ballle UM ITOJIb30BaTeN U Mapoiib. Haxkmute kHONKY CrpaBKa, YTOOBI BBIBECTH OOBSICHEHHS JJIS TIOJICH.

Haxxwmute kHonky IIpoBepuTh coenHenne 1 yoeuTech, YTO YAAETCS COSAUHUTHCS C 0a30i TaHHBIX.

Jl0IaBIIKCh YCICIIHOTO CoeanHeHns, HaxkuMaiite kHonky OK, moka Ha BbIiiieTe U3 3KpaHa A IMUHACTPATOP
ncroyHukoB manueix ODBC.

CepBepbl Windows

[Topsnok aefictBuii st cepepa Windows Takoit xe, xak aiis kianenta Windows XP.

Cepsepsbl UNIX unu Linux

OnucaHHbBIA HIKE TOPSA0K AedcTBHiA mpuMeHUM k cepBepaM UNIX mmm Linux (kpome zLinux, 11t KOTOpOi
npaiiBepsl ODBC IBM Netezza HeTOCTYITHBI).

1.

CxommpyiiTe ¢ komnakT-aucka uin qucka DVD Netezza Client cooTBeTCTBYFOIIHHN (haiin
<nnaTthopma>cli.package.tar.gz Bo BpeMeHHOE OJIOKEHIE HA CepBeEpeE.

2. PacmakyiiTe apXuB mpu IOMOIIU KOMaH[ gunzip u untar.
3. Jlo6aBbTe mpaBa BHIIOJHEHUS JJIs1 U3BJICUYCHHOTO ClIeHAPHS unpack.
4. 3amyctuTe cCueHapwii, OTBETHB HA BBIBE/ICHHBIC IPHTJIAIIICHHS.
5. Ortpenaktupyiite daitn modelersrv.sh, BKIIFOUYUB B HErO MPUBEACHHBIC HUXE CTPOKH.
. <Mlytb yctaHoBkn SDAP>/odbc.sh
LD_LIBRARY PATH_64=$LD_LIBRARY_ PATH:/usr/local/nz/1ib64; export LD_LIBRARY_PATH_ 64
NZ_ODBC_INI PATH=</lyTb ycTtaHosku SDAP>; export NZ_ODBC INI PATH
Hanpumep:
. /usr/IBM/SPSS/SDAP/odbc.sh
LD_LIBRARY PATH_64=$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. Haiigure daiin /usr/local/nz/1ib64/odbc.ini u ckonmupyiite ero comepxkumoe B ¢ait odbc.ini,

ycraHoBJIeHHBIN BMecTe ¢ SDAP (ToT (haiin, koTopslii ykazan B nepemenHoii cpensl SODBCINI).

IIpumeuanne: /11 64-6utHbIX cuctem Linux napamerp Driver HekoppekTHO ccbliaercst Ha 32-OUTHBII ApaiiBep.
[Tocste Toro, xax Ha NpeAbIAYIIEM LIare Bbl CKONMMPOBaJM conepxkumoe daiina odbc.ini, oTpegaktupyiite nyTh
B 9TOM IapaMeTpe Kak Hy>KHO, HalpuMep:

Jusr/local/nz/1ib64/1ibnzodbc.so
Otpenaktupyiite mapaMmeTpsl B onpeaesieann DSN Netezza, yka3aB HyKHYIO 043y TaHHBIX.

ITepesanyctute IBM SPSS Modeler Server u mpoBepbTe, YTO Ha KJIMEHTE UCMOJIL3YIOTCS Y3JIbI UCCIIETOBAHUS
JAaHHBIX B Oa3e maHHLIX Netezza.

BxnroueHue nHterpauuu IBM Netezza Analytics B IBM SPSS Modeler

1.

2.

B ocroBHOM MeHro IBM SPSS Modeler BeiOepute
HNucTpyments! > Onuun > BenomorareibHbIe IPOrpaMMBl.
IllenxuuTte o Bkjagke IBM Netezza.

Pa3spemts HHTerpammio ucciie1oBanns Jannbix Netezza. BximrodaeT (ecim oHa errle He Obljla BbIBeIEHA) HAJIUTPY
MOJIEJINPOBaHMsI Oa3bl TaHHBIX B HIDKHEHN yactu okHa IBM SPSS Modeler n no6asuisier y3Jibl 1151 aJITOPUTMOB
UCcleIoBaHus JaHHbIX Netezza.
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Coemunenne Netezza. Haxmute kHonky I[IpaBka u BeiOepuTe CTpOKy coenuHeHMs ¢ Netezza, KOTOpYro
ckoH(buUrypupoBam panee, coznasas uctouauk ODBC. JlonoHUTEIbHYI0 HHYOPMAIUIO CMOTPUTE B pa3jelie
f‘Co3nanne ncrounnka ODBC s IBM Netezza Analytics” na ctp. 54

BxnroueHune reHepupoBaHua SQL v onTummusaunm

Ecnu BB cobupaeTech paboTaTh ¢ OYeHb OOJIBIINMHA HaOOpaMu TaHHBIX, U3 COOOPaXEHUI TPOU3BOAUTEIILHOCTH
HaJI0 pa3pemnTh onnuu reiepupoBanust SQL n ontumm3anuu B IBM SPSS Modeler.

1. Bwibepute B mento IBM SPSS Modeler:
Huncrpymentsl > CBoiicTBa noToka > Onuun
Ha naHesu HABUralMHK IHEJIKHUTE IO onuud OnruMu3anus.

3. TloarBepaute BxroueHue onuuul enepupoBath SQL. DTOT mapameTp TpedyeTcs 11 padoThl GYHKIIHA
MojempoBanus 6a3 JaHHBIX.

4. Boibepute Onrumn3upoBath nocrpoenne SQL 1 OnTuMu3npoBaTh Apyroe BbioJHenne (He TpeOyeTcs CTPOTo, HO
HACTOATCIIbHO PEKOMCHAYETCA IJIA ONTHUMAJIbHOM HpOI/I3BOZ[I/ITCIIbHOCTI/I).

NMocTtpoeHune moaenen ¢ ucnonbzosaHnem IBM Netezza Analytics

V Kkaxa0oro u3 NoAIepKUBAEMbBIX aJITOPUTMOB €CTh COOTBETCTBYIOIINN y3€J1 MOACTIUPOBAHUS. Y 3JIbI
monemupoBanus IBM Netezza noctynssl Ha Bkyagke MoaeampoBaHue 0a3bl TaHHBIX HA MAJIUTPE y3JIOB.

JlaHHble

B 3aBECHMOCTH OT y3J1a MOACIMPOBAHUS €CTh PSIT TUIOB JAHHBIX, KOTOPBIE MOTYT COACPXKATHCS B MOJISIX B
ucrounuke gaHubix. B IBM SPSS Modeler Tunbl maHHBIX Ha3bIBaroTCs Tunmamu uzmeperuti. Ha Bxmaake IToss y3ia
MOJICJIMPOBAHMUSI IOMYCTUMBIE TUIBI U3MEPEHUI JIJISI BXOAHBIX MOJIeH U TOJIel Ha3HAUYEHUS TOKA3hIBAIOTCS
3HAYKAMU.

ITose naznavenns Ilojre Ha3HAYCHUS - 9TO I10JIE€, BHAYCHUEC KOTOPOI'O BBI IBITACTECh IPEACKA3aTh. B Tex cJiyvadax, rac
MOKHO 3a4aTh IIOJIC HA3HAYCHU S, B KAUYCCTBC TAKOI'O IIOJISI MOXET OBITH BbI6paHO TOJILKO OJHO U3 IOJIEH JaHHBIX
HUCTOYHHKA.

ITose ID 3anucu 3amaet moJje, UCIOJIb3yeMoe JJTsl OAHO3HAYHOW HASHTU(PUKAIIMN KaKI0T0 HaOroneHns. Hanpumep,
3TO MOXeT ObITh noJie ID, Takoe xak ID 3axazuuxa. ECu B JaHHBIX UCTOYHHUKA HET moJist ID, BBl MoXkeTe co31aTh
TaKo€ MPU HOMOIIIY y3J1a BHIYUCIICHUM, BBINOJIHUB IPUBEACHHYIO HUXE I10CJIEI0BATEIbHOCTD IEHCTBUI.

BriOepute y3e ncTouHuKA.

Ha Bxnagxe Oniuy noJist Ha NaJIUTPe Y3JI0B ABAXK/bI LIEJIKHUTE 110 Y3JIy BHIYUCIICHUA.
OTKpoiiTe y3eJI BBIYUCICHUH JBOIHBIM IIIEJTIKOM 10 3HAYKY Ha XOJICTE.

B nosie Berunciasiemoe noJie BBeute, Hanpumep, 1D.

B nosne ®opmyaa Beequte @INDEX 1 Haxkxmute kHonky OK.

AN

CoeauHute y3€I1 BBIYMCJICHU C OCTAJIbHBIM IIOTOKOM.

IIpumeuanne: Ecym BB moJtyvyaeTe JJIMHHbBIE YUCIOBBIE JaHHbIE U3 0a3bl JaHHBIX Netezza mpy HOMOIIM TUIA JaHHBIX
NUMERIC(18,0), SPSS Modeler unorma oKpyrijiseT JaHHbIE BO BpeMst uMIopTa. UToObI n36exaTh TAaKON CUTyaluy,
COXPaHMTE JaHHBIE IIPK MOMOLIM THna AaHHbX BIGINT nm NUMERIC(36,0).

IMpnmeuanue: V3-3a orpaHWYCHU I JOMYCTUMBIX TUIIOB MOJIEH mMoJie ¢ TUIOM m3MepeHuit be3 tuna u pospro [D
3ammCcH He BBIBOIUTCS B y3Jie MonempoBaHus In-Database Netezza (Hampumep, nose k-cpeqanx).

O6paboTKa NycTbIX 3HaUEHWUI

Eciu BxoaHbIe JaHHBIE COZICPXKAT IMyCThIC 3HAYCHHU A, UCITOJIb30BAHNUC HEKOTOPLIX y3JIOB Netezza MmoxeT MIPUBOAUTD K
COO6H_ICHI/I$IM 00 ommbkax uim JA0JIT'OMY BBIINOJIHEHUIO ITOTOKOB. HOBTOMy 3alucu, COACpKAIIUEC MyCThIC 3HAYCHU,
PEKOMCHAYCTCA yAaJIUTh. I/ICHOHBSyﬁTe CJ'IGHyIOHlI/Iﬁ MECTOA.
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[TpucoenuanTe K y3JIy HICTOYHHUKA Y3€JI BBIOODA.

2. 3apaiite mis onnuu PexxnM y3i1a BeIOOpa 3HaYeHne OTOpachIBaHue.
Beenute crieyroniee B noJie Y ciaoBue:
@NULL (mone_1) [or @NULL(rmome_2)[... or @NULL(more_N]])

Bxrouute B YCJIOBUC BCE BXOJHBIC IMOJIA.

4. CoenuHuUTE y3€J BBIOOPA C OCTAIHLHBIM OTOKOM.
BbixoaHaa nHpopmauua moaenu

Bo3MOXHO, 4TO OT 3aImycka K 3aIycKy pe3yJIbTaThl IOTOKA, COAEPXKAIIero y3es MojesmpoBanus Netezza, OyayT
cJierka pas3jmiaThesi. [[puurHa B HETOCTOSIHCTBE MOPSIAKA, B KOTOPOM y3€JI CYUTHIBACT TAHHBIC ICTOYHUKA, KOTIa
nepe/1 MOCTPOSHHEM MOJIEJIH JaHHbIE CYUTHIBAIOTCS BO BPEMEHHbIE Ta0MIbI. Bripouem, pasindusi, TOPOX/IeHHbIE
3TUM 3P PekTOM, TPEHEOPEIKUMO MaJIbI.

O6Lwme KOMMeHTapum

* B IBM SPSS Collaboration and Deployment Services HEBO3MOXHO CO34aTh KOH(PUTYPAIIUN OIICHUBAHUS C
HCIIOJIb30BAHMEM IIOTOKOB, COJIEPIKAIIUX Y3JIbI MOJICIMpOBaHus 0a3bl faHHbIX IBM Netezza.

e Jluig mopenel, co3aaHHbIX y3i1aMu Netezza, HEBO3MOXeEH 3KcnopT Ui umnopt PMML.

Moagenu Netezza - onuuu nonen

Ha Bxmaake Ioms YKa3bIBACTCA, 6y,£[yT JIM UCIIOJIB30BATHCA 3HAUYCHU A poneﬁ HOHSﬁ, YK€ ONMpCACJICHHBIC HA
PaClOJIOXKCHHBIX BBILIC y3JIaX, UJIA HA3HAYCHUC noJien 6yHCT BBIIIOJTHCHO BPYYHYIO.

Hcnonb30BaTh 3apanee 3aaHHbIe POJIM. DTa OIIMS UCIIOJIb3YET 3HAUCHUSI POJIei (Ha3HAYEHMSI, TPETUKTOPBI U TaK
JlaJiee) C PacloJIOKEHHOT O Bbllle y3i1a Tur (uim ¢ BKJIaaku THUIbI JIeXKAILEro BhIIIIE y3J1a HCTOYHUKA).

HacTtponts HazHauennsi noJieil. Beibepure 3Ty onnuro, ecjid XOTUTE HAa3HAYUTH OOBbEKThI HA3HAYCHU S, TPEIUKTOPHL U
JIpyrue poJid BpyYHYIO Ha 3TOM 3KpaHe.

IToas. HpI/I IIOMOIIIHX KHOIIOK CO CTPEJIKaAaMHM HAa3HAYBTE 3JIEMCHTBI U3 3TOTI'0 CIIMCKA BPYYHYRO IJI pa3JIMYHBIX noJjen
poneﬁ B HpaBOfI YaCTH 3KpaHa. 3Ha4Ku YKa3bIBAKOT AJIA KaXJIO0I'0 MOJIA POJIM JONYCTUMBIC YPOBHHU U3MCEPCHU .

Haxwmmute kHONIKY Bee, 4T0OBI BRIOpaTh BCe MOJISI B CIHCKE, MM KHOTIKY [T OTACJIEHOTO YPOBHS H3MEPEHUs, YTOOBI
BBIOpATH BCE MOJISI C 3TUM YPOBHEM U3MEPEHHSI.

Ilesan. Beibepute onHO 1MoJjie B Ka4eCTBE Ha3HAUYEHUs U1 peAcka3anus. Ha 3ToM sxpaHe MOXKHO Takke IOCMOTPETh
nHpopManyo 06 0600IIEHHBIX JIMHEHHBIX MOJIEJISAX B 110JIe Y YeOHHKH.

ID 3amncu. [Tose, xoTopoe OyIeT NCHOJIB30BATHCS KaK YHUKATIHHBINA HICHTH(PHUKATOD 3aIHCH.

IMpeaukTOpbI (BXOHBIE M0JIs1) . BEIOEpUTE O/THO MJIM HECKOJILKO TMOJIel B KaU4eCTBE BXOTHBIX JIJIS MPEACKa3aHusI.

Moaenu Netezza - onuuu cepsepa

Ha Bxnanke Cepsep 3agaetcst 6a3a nanubix IBM Netezza, riae 6yaeT CTpOUTECS MOJEIb.

IToxpoGHocTH cepBepa 6a3 nannbix Netezza. 31ech 3aar0TCs TOAPOOHOCTH O COCIMHEHUH [T 6a3bl TaHHBIX,
KOTOPYIO XOTHTE UCIIOJIb30BATE ISl MOJIEIH.

* Hcnoab3oBath Bocxoasimee coemunene. (ITo ymomuanuto) Mcnomp3yeT noApoOHOCTH O COSTMHEHNH, 33 TaHHBIC
Ha BOCXOJSIIEM y3Jie, HAIPUMED, y3JIe UCTOYHUKA 6a3bl JaHHBIX. [Ipumeuanue: ITa onuusi paboTaet, TOJIbKO
€CJIA BCE BOCXO/ISIINUE y3JIbI MOTYT MCHOJIB30BaTh 00paTHBIA neperoc SQL (SQL pushback). B aTom ciryuae
MEPEHOC TAHHBIX U3 0a3bl JAHHBIX HE HYXEH, MOCKOJIbKY SQL HOJHOCTBIO peasin3yeT BCe BOCXOISIIUE Y3IIbI.
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* IlepemecTHTb NaHHBIC HA coeuHeHHe. [IepeHOCHT NaHHBIE B yKa3aHHYIO 3[iech 0a3y JaHHBIX. DTO NeHCTBHE
HO3BOJISIET MOJAEIMPOBAHNIO pabOTaTh, €CJIM JaHHbIE HAXOIATCS B Apyroit 6ase nanusix IBM Netezza, B 6a3e
JIAHHBIX OT JPYIroro MOCTABIIMKA UJIH JaXke B IUIOCKoM ¢aitie. Kpome Toro, qaHHbIe NepeHocATCsS 0OpaTHO B
yKa3aHHYIO 3/1eCh 0a3y JaHHBIX, €CJIM OHU OBLJIM U3BJIEYEHBI U3-3a TOTO, YTO Yy3€JI HE BBIOJIHUII OO paTHBIH
nepenoc SQL. Haxxmute xHonky IIpaBka, yToOb! HaliTu U BEIOpaTh coenuHenue. Ipegocrepescernue: IBM
Netezza Analytics 0OBIYHO UCTIOJIB3YETCS C OUCHB OOJIBIIMME HaOOpaMu AaHHEIX. [lepenaua 60bpmmx 00beMOB
JIAHHBIX MeX/1y Oa3amy JaHHBIX NI U3 0a3bl JAHHBIX U OOPATHO MOXET 3aHAMATh OY€Hb MHOTO BPEMEHH, U 110
BO3MOJHOCTH €TI0 CJIEAyeT U30eraTs.

IMpumeuanue: Mms ucrounnka qanabix ODBC agdextuBHO BcTpanBaeTcs B kaxaoM nmotoke IBM SPSS Modeler.
Ecmmn IIOTOK, CO3,C[8.HHI)II7I Ha OIHOM XOCT€, BBIIOJIHACTCA HA APYTOM XOCTE, UMA UCTOYHUKA JAHHBIX HA 3THUX XOCTax
JIOJDKHO OBITH OTHUM U TeM k€. MOXHO Taxke BhIOpaTh APYroi HCTOYHUK JaHHBIX Ha BKJajgke CepBep KaxI0ro
y3J1a ICTOYHUKA WJIM MOJICJIAPOBAHMUS.

Moanenu Netezza - onuun mogenen

Ha BKJIaAJIKC Omnun MOJCJIN MOXHO BLI6paTb, 3aJaBaThb JIM UM OJI1 MOACJIA, UJIA CTCHEPUPOBATh UM
aBTOMAaTHYECKH. BBl MOXeTe 3a4aThb TAKXC 3HAYUYCHUSA 1O YMOJIYaAHUTO IJIs1 OnIut CKOpHHTa.

Hms moaemn MOXHO CreHepHIpPOBATH MMS MOJIEIM ABTOMATHYECKH HA OCHOBE OJIs Ha3HaueHHs uitu noJrst ID (smmbo
TUIA MOJIEJIU B CJIy4ae, €CJIM HUKAKOEe U3 9TUX MOJIeH He 3aJjaH0) JIMOO 3aJaTh I0JIb30BATEIbCKOE UMSI.

Ecim umsa HCNOJIb3YyeTCH, 3AMCHUTDH CylIeCTBYIOMIHUE. Ecim BBI BKJIFOUUTE 3TOT MNEPEKIrOYaTEIIb, nrobas
CymecCTByromasa MoI€JIb C TEM K€ UMCHEM 6yHCT nepe3amnncana.

CrenaTth JOCTYNHBIM JJISl CKOPHHTa. 37eCh MOXHO 3a/1aTh 3HAYCHUS 110 YMOITIAHHUIO JIJIS1 OTIIMI CKOPUHTA, KOTOPBIE
MOSIBATCS B MAJIOTOBOM OKHE ISl cJierika Moiesd. [1oagpoOHOCTH 00 STHX ONMISX CMOTPHUTE B CIPABOYHOM TeMe
JUTS BKJIAIKA [TapamMeTpsl 3TOro KOHKPETHOTO CJIETKA.

YnpaeneHue moaenamu Netezza

ITpu nocrpoennn monesm IBM Netezza uepe3 IBM SPSS Modeler coznaercs mozesns B IBM SPSS Modeler, a Takxe
co3aaeTrcst MM 3aMeHsieTcsl MoJielib B 0aze nanHbIx Netezza. Monesns IBM SPSS Modeler Takoro pona ccpliiaeTcs Ha
coiep)KuMoe Moes 0a3bl TaHHBIX, XpaHSIIeHcs Ha cepepe 6a3 nanHbix. IBM SPSS Modeler MoxkeT BBIIOTHSTE
MIPOBEPKY COOTBETCTBUS, COXPaHSIs UACHTUYHYIO CTeHEpUPOBAHHYIO CTPOKY KJIroua Moaem u B Mmojaesm IBM SPSS
Modeler, n B Mozesm Netezza.

Wms Mmomerm utst kKaxaoi Moaesm Netezza BRIBOAUTCS B cTos0ne Hugopmayus o mogesu B [MATIOTOBOM OKHE
Criucok Mojeeit 6a3nl qauubix. MM g moneiu IBM SPSS Modeler BeiBoautcs kak Kirou Mozen Ha BKJIagke
Cepsep mozesm IBM SPSS Modeler (npu nomMeleHuu B HOTOK).

Knonky ITpoBepuTh MOXHO HCIIOJIB30BATH ISl IPOBEPKH, 4TO Kytour B mozesm IBM SPSS Modeler n B monesm
Netezza coBnanarot. Eciiu Mozesb ¢ TakuM xe nMeHeM B Netezza He HaliieHa WM KJTFOYM 9TUX MOJEJIeH He
COBIIAJAIOT, 3TO O3HAYAET, YTO MoJeJb Netezza Oblta yaajieHa Uil IOBTOPHO NMMOCTPOEHA C MOMEHTA IIOCTPOCHUS
moneym B IBM SPSS Modeler.

MepeuncneHue mogenen 6asbl AaHHbIX

IBM SPSS Modeler cogepuTt quajioroBoe OKHO JIJIs IepeUrCICHUs: Moieiel, XxpanuMbix B IBM Netezza, u
HO3BOJISIET BKJIIOYATh M OTKJIFOYATH 9TH MOJIEJIM. DTO AUAJIOTOBOE OKHO JOCTYIHO M3 TUAJIOIOBOTO OKHA
BCIIOMOTATEJILHBIX MIPUKJIAHBIX porpamMM IBM 1 B 1MaIOroBbIX OKHAX HOCTPOCHUS, IPOCMOTPA U IPUMEHECHUS
JUTS. OTHOCSIIMXCS K y3JIaM, CBSI3aHHBIM C HUCCliefoBanreM qaHHbIX IBM Netezza. JIist kax10#f MoJ1ei BEIBOAUTCS
creayroniast uHPOpMAaIus:

* WM Momenu (MMs1 MOJIETH, KOTOPAast UCIOJIb3YeTCsl IJIsl COPTUPOBKH CIHCKA).
* Mg Brageabna.

° AJ'IFOpI/ITM, HCIOJIb30BAHHBIN B MOJICJIN.
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* Texyuiee COCTOSIHUE MOJIEIIH, HATPUMED, 3aBEPILCHA.

* JlaTa co3gaHUs MOJIEJIH.

Iepeso perpeccun Netezza

HepeBo perpeccuu - 3TO aJITOPUTM THIIA TIOCTPOCHUS IePeBa, KOTOPHIH HECKOJIBKO pa3 AT BRIOOPKY HaOIFOqCHUI
JUTSI TOJTy4€HU sl TOJAMHOXECTB OJTHOTO THIA Ha OCHOBE 3HAYCHHI YHCIIOBOTO MOJIs Ha3HaueHus. Kak u B ciyyae ¢
JIEPEeBOM PEIICHUH, IePEBbs PErPECCUH Pa3IeyIsTiOT JaHHbIE HA TOJAMHOXECTBA, KOHEUHbIE U3 KOTOPBIX (JIUCTHS)
COOTBETCTBYIOT OTHOCUTEJILHO HEOOJIBIIUM UJIM OJHOPOIHBIM MOAMHOXeCTBaM. Pa3aesieHust BLIOUparoTcs A
YMEHBIIIEHHS JUCTIEPCUU 3HAYCHUI aTpUOYyTOB Ha3HAYECHHUSI, YTOOBI OHU MOTJIM IOCTATOYHO XOPOIIIO
MIPEICKa3bIBATHCS 110 CBOUM CPETHUM 3HAUYCHUSIM Ha KOHEUHBIX TPYINAX pa3AesicHus (JIUCTHSX).

Onuuu nocTpoeHuna aepesa perpeccun Netezza - pocT gepesa

BbI MoXeTe 3a4aTh ONIUH MOCTPOCHUS IJIS1 POCTA M YCEUCHUS JepeBa.
s mocTpoeHus nepeBa TOCTYIHBI CIIETyFOIITNE OIIHIH:

MakcnmajbHOe KOJMYeCTBO YPOBHeii B 1epeBe:. MakcuMaIbHOE KOJIMYECTBO YPOBHEH, 10 KOTOPOTO MOXKET PACTH
JIEPEBO OT KOPHEBOT'O y3J14, TO €CTh CKOJIbKO Pa3 PeKypCUBHO pasjelieHa BEIOOpKa. 3HaYCHHE [0 YMOJTYAHHMIO - 62,
3TO MaKCUMAJIbHOE KOJIMYECTBO YPOBHEH JiepeBa [ LieJiei MOAETMPOBAHHUS.

IMpnmeuanue: Eci mporpaMma mpocMoTpa B CJIEIKE MOJEJIN BRIBOJIUT TEKCTOBOE IIPEACTaBICHNE MOIEIIN, MOXKET
BEIBOAWTHCS He OoJiee 12 ypoBHeil aepesa.

Kputepun pacienienusi. OTa onnus yupasJisieT, KOI/1a OCTAHOBUTH pacllenienne aepeBa. Ecim BB He XoTHTe
UCIIOJIH30BATh 3HAYEHUS 110 YMOJIYAHUIO, HAXKMUTE KHONKY HacTpouTh 1 m3MeHNTe 3HAUCHHUS.

* Tloka3arte/ib OLEHKH paculenienns. JTa Mepa OIEHKH KJIacca CIIYXUT JJIsl OLEHKH JIyUIIero MecTa pacilernIeHusI
JiepeBa.

HpnMeqalme: B HaCTOAIICC BPEMS €AMHCTBCHHAA BO3MOXHA ONIUA - TUCICPCUS.

* 3HaveHHe MHHHMAJILHOTO YayuuieHus aJis pacmennelmﬁ. MunnManpHOE 3HAUCHUE YMEHBIICHUSA HEOOJHOPOJHOCTH
JUIA CO3JJaHUS HOBOI'O pAaCHICIIJIICHUA HA ICPEBE. Heﬂb IMOCTPOCHUA AEPEBA - CO3aaTh NOATPYIIIBI CO CXOJHBIMU
BBIXOJHBIMU 3HAYCHUAMU, YTOOBI MUHUMHU3UPOBATH HCOJHOPOJHOCTH HA KaXIOM Y3JIC. Ecimn HaWuJIyvIee
pacCIICnJICHUE BETBU YMCHbBIIAET HCOJHOPOJHOCTb MEHBIIEC, Y€EM HA 3aJaHHOC KPUTCPUEM PACIICIIJICHUSA 3HAYCHUEC,
BCTBb HC paCHICTIIACTCA.

*  MuHuMajbHOE KOJHYeCTBO IK3EMILIAPOB /ISl pacCilenjacHus. MuHEMaIbHOE KOJIMIECTBO SaHHCCﬁ, KOTOPBIC
MOXHO paClICIUTh. Korpga uucio HEPACIICIIJICHHBIX 3aIACEeN CTAHOBUTCS MEHbIIIE 3aJJAHHOTO 3HA4YCHUA,
JaJbHEeNIme PACIICTITICHUS HE IPOU3BOAATCA. DTO MoJie MOKHO HCIOJIb30BATh JJIA IPEAOTBPAICHUSA CO3JaHUSA
MAJICHBKUX NOATPYII B JICPEBEC.

Craructakn. OT10T napaMeTp onpeaejadaeT, CKOJIbLKO CTATUCTUK 6y/:[eT BKJIFOUYEHO B MOJECJIb. BI)I6epI/ITe OJHH U3
NEPCUNCIICHHBIX HUXKE BAPUAHTOB.

* Bce. BkmroyaeTcst BCsl CTaTUCTHKA, CBSI3aHHAS CO CTOJIOIAMM U CO 3HAYCHUSIMHU.

IMpumeuanue: DTOT mapaMeTp BKJIFOYAET COOP MaKCUMaJIbHOTO 00beMa CTATUCTHKY, YTO MOXKET MOBJIMATH HA
MPOU3BOAUTENBHOCTD Ballleil cucTeMbl. ECJM BBl He XOTHTE MPOCMATPUBATL MOJIE]Tb B IpaduieckoM Gopmare,
3agaiite Her.

* Croaonnbl. BkirouaeTcs cTaTUCTHKA IO CTOJIOIAM.

* Hert. BximrouaeTcs ToJIbKO CTaTUCTHUKA, Tpe6yeMaﬂ JJIA CKOpUHT'a MOICIIN.
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Onuum nocTpoeHun aepesa perpeccun Netezza - coKpalleHue aepesa

Omnmun coKkpalieHus MOXXHO UCTIOJIb30BATh JJIs1 ONPE/IeICHUs KPUTEPUs COKPAILIEHUS 151 IepeBa PEerPecCri.
ITpenna3znaueHne COKpalieHus - CHIKEHHE pUCKa epeoOyueHus, A1l Yero yaasitFoTCsl U3JIMITHIE TOATPYIIIBI,
KOTOPbIE HE HOBBIIIAIOT OKUJIAEMON TOYHOCTH Ha HOBBIX JIAHHBIX.

Mepa COKpalicHus. Mepa COKpallCHusA O6€CH€‘II/IBaCT, YTOOBI OLCHCHHAA TOYHOCTb MOJEJIU IIOCJIC YOAaJICHUA JINCTA
JCPCBa OCTaBaJaCh B IPUEMIIEMBIX ITPCALCIaX. Ber MmoxeTe BbI6paTb OOHY U3 CIICAYIOIIUX MEDP.

* mse. CpeqHekBagpaTuuHas omubka (mean squared error, MSE) - 3To omiusi mo yMOJIYaHUIO, OHA U3MEPSIET,
HACKOJIBKO MOJOTHAHHAS JIMHUS OJIN3Ka K TOYKAM JIaHHBIX.

* r2. R-kBazpat usmepsieT 10JIr0 N3MEHUYUBOCTH 3aBUCHMON MIEPEMEHHO, 00 BICHIEMON PErPECCUOHHOI MOJIEIBIO.

* Tlupcona. Koapdunment xoppessiuuu [TupcoHa m3MepseT CUITy B3aMMOCBSI3H MEXY JIMHEHHO 3aBUCHMBIMUI
MepeMEeHHBIMH C HOPMAJIbHBIM PacIpe/IeIeHIEM.

* Cmupmana. Koaddumuent koppessinun CimpMana oOHapyKUBaeT HeJIMHEWHBIE B3aMMOCBSI3H, KOTOPBIE MO
Koppessinun [TnpcoHa MOTYT Ka3aThCs CJIA0OBIMU, HO Ha CAMOM JIeJie OBITh CUIIbHBIMI.

Jlannble 1711 cokpauiennsi. BbI MoxeTe NCTIOIb30BaTh HEKOTOPHIE MM BCe 0Oydaromne TaHHbIE IS OIICHKA
0XHIA€MOH TOYHOCTH 10 HOBBIM JAHHBIX. J1JI51 3TOH eI MOKHO TaKKe MCHOJIb30BATH OTICIbHBIN Ha0OP TaHHBIX
COKpAIIleHUs U3 3aJIaHHON TaOJIUIIBI.

* Vcnonb30BaTh Bee JaHHbIe 00y4eHns. DTa oy (3agaBaeMasi M0 YMOJTYAHUIO) MICIIOJIb3YeT BCe 0OyyaroIme
JTAHHBIE TSI OIICHKA TOYHOCTH MOJIEIIH.

* HWcnoas3oBath % JAHHBIX oﬁyqem/m AJIS yCEeYCHHUS. Ota onygus UCHOJIb3yeTCs AJIA pa36ue}mﬂ JAaHHBIX Ha JIBa
Ha6opa: OJdUH OJId O6y‘{CHI/I$I, a prFOfI JJI1 COKpalllCHUs (l'[pI/I IIOMOIIIHU 3aJaHHOT'O 31€Ch npoueHTa).

Bribepute BocniponsBecTH pe3y JIbTaThl, €CJIM XOTHTE 331aTh HA4YaJIbHOE 3HAUCHHUE [JI TeHepaTopa
NICEBJOCTyYaHHBIX YUCEJI, YTO TAPAHTUPYET pa3/ieSieHne JAHHBIX OJTHUM U TeM e CIIOCOOOM MPH KaXJ0M 3aIycKe
noToka. MoxHo u60 3a1aTh Lesioe ynucio B nose HavanbnHoe 3HaYeHne, HCNOJIb3yeMoe 11l yeeueHus, 1100
BbIOpaTh AeiicTBre CreHepupoBaTh, CO3/1AIOIIEE ICEBAOCIYYAHOE LIEJI0e YHICIIO.

* HcnoJyib30BaTh JaHHbIE H3 CYLIECTBYIOLIENH TA0 MBI, YKAXUTE UM TAOJIUIBI OTIEJILHOTO Habopa TaHHBIX
COKpaIlleHUs JJ151 OIIEHKH TOYHOCTH MOJEJIU. BhInoiHeHne 3TOTO NEHCTBUS CUUTAIOT OO0Jiee HAaIeKHbIM, YeM
UCIOJIb30BaHME JAHHBIX 00yueHuss. OqHAKO 9Ta OMIMS MOXKET MPUBECTHU K yIaJICHUIO U3 Habopa 00yueHus
60Jp1I0TO MOAHAOOPA JAHHBIX U TEM CAMBIM K CHUXKEHUIO KayecTBa AePEeBa PELICHUA.

PaspgenutenbHan Knactepu3auuna Netezza

Pa3,£[€.HI/ITeJ'ILHaH KJacTtepusanus - 3TO coco0 KJIACTCPHOTI'O aHAJIM34, B KOTOPOM aJITOPUTM 3aIllyCKa€TCs IOBTOPHO,
YTOOBI Pa3acATh KJIACTCP HA NOAKJIACTCPDI, IIOKA HE 6yHCT AJOCTUTHYTA 3aJaHHas TOYKa OCTAHOBKH.

OO6pazoBaHue KJIACTEPOB HAYMHAETCS C OJHOTO KJIacTepa, COACPIKAILEro Bce 00yYaroImue 3K3eMILIIPhI (3aIHCH).
IlepBas utepanys aaropuTMa JeJUT HaOOp NAHHBIX Ha JBa MOJKJIACTepa, KOTOPbIE NeJIATCS qaiee
NoCJIEAOBATCIIbHBIMU UTEpAlUSIMU HA MMOCJIEAYIOIUEC TOAKIIACTCPDL. KpI/ITepl/ll/I OCTAHOBKH 3a1aF0TCA KakK
MaKCUMaJIbHOE YHCJIO UTepalnii, MaKCUMaJIbHbIIl ypOBEHbB JIeJICHNS JAHHBIX 1 MUHUMAJIbHOE TpeOyeMoe YUCIIo
9K3EMIUISIPOB ISl TAJIbHEHIIIETO pa3iesIeHus..

PC3y.HLTI/Ipy}OH_ICG HUEPAPXUICCKOC ACPCBO KIIACTCPU3AUU MOXKXHO UCIOJIb30BATh AJIA KJIaCCI/I(bI/IKaHI/II/I OK3CMILIAPOB,
pacipocTpansdasa uX BHA3 OT KOPHEBOT'O KJIACTEPA, KaK B CIICAYIOIIIEM IPUMEPE.
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PucyHok 3. lMpumep Aepesa pasaenmtenbHo Kiactepusaumm

Ha xax1oM ypoBHE HAMJTyUIIHN# TOAXOISIINI MOIKIACTEP BRIOMPAETCS IO CPABHEHUIO PACCTOSIHAN 9K3EMIUIIpa OT
[EHTPOB TIOJIKJIACTEPOB.

Korna sx3eMIIapsl OIEHUBAIOTCS C HOMOIIBIO IPUMEHEHHOTO YPOBHS HepapXuH -1 (3HaUeHHE 110 YMOJTYAHUIO),
CKOPHHTI BO3BpAI[aeT TOJIbKO KOHEUHBI! KJIacTep (KJIacTep JIUCTA), [/e JUCThI 0003HAYEeHbl OTPUIATEIbHBIMU
quciaamMu. B raHHOM npumepe 3To MOXKeT ObITh OAMH U3 KJIacTepoB 4, 5, 6, 8 uiu 9. Ho ecim A71s1 ypoBHS uepapxuu
3a/1aHO 3HAYEHHE 2, CKOPUHT BO3BPATHT, HAIPUMEP, OJMH U3 KJIACTEPOB HA BTOPOM YPOBHE HIXKE KOPHEBOTO
Kjacrepa, To ectb 4, 5, 6 umm 7.

Onuuu nonein pasaenutenbHon Knactepusauumn Netezza

Ha Bxmamke [Toss ykassiBaeTcs, OyayT JIM NCIOJIB30BATHCS 3HAUCHHS POJIEH MOJIeH, y)Ke Olpe/iesIeHHbIE Ha
PACIOJIOKEHHBIX BBIIIIE Y3JIaX, MM Ha3HAYCHUE MOJIei OyIeT BBIIIOJIHEHO BPYUHYIO.

Hcnonb30BaTh 3apanee 3aJaHuble PoJl. DTa ONLYS IPUMEHSET TapaMeTphl poJiell (Ha3HAUYSHUH, TPeTMKTOPOB U TaK
Jlajiee) ¢ BOCXOASINEro y3ia Tum (v BKJIagKu THIIBI BOCXOSIIETO y3J1a HCTOYHUKA).

Hactpouts Ha3navenusi noJeii. Beibepurte 3Ty onmmuro mpu XeJIaHUU 3a1aTh Ha3HAYCHUS, IPEIUKTOPHI U IPYTHE POJIH
BPYYHYIO Ha 3TOM JKpaHe.

Ioas. Vcnionp3yiiTe KHOIKH CO CTPEJIKAMU TS HA3HAYCHUS BPYYHYIO 3JIEMEHTOB M3 3TOTO CIHCKA TOJISIM
PAa3JIMYHBIX POJIEH cpaBa Ha SKpaHe. 3HAYKH 0003HAYAIOT JOMYCTUMEBIE YPOBHU U3MEPEHUS Il KaXKI0TO TOJIs
poJn.

Haxxmure kHomnky Bee, yToObI BEIOpATh Bee MOJISL B CHUCKE, NI HAXKMUTE KHONKY OTJEJILHOTO YPOBHS U3MEPEHUH,
4TOOBI BBIOPAThH BCE MOJISI C 3TUM YPOBHEM.

ID 3amncu. [Tose, koTopoe OymeT NCHOIB30BATHCS KaK YHUKATIHHBIN HICHTH(PHUKATOD 3aIHCH.

IIpeaukTops! (BX0aHbIe N0Js). BeIOeprTe 0THO MITN HECKOJIBKO IOJICH KaK BXOIHbIE MOJIS JJIS TPEeICKa3aHusl.

Oonuun noCTpoeHun paanenMTeanoﬁ Knactepun3auumm Netezza

Ha BKJIaJIKC HapaMeTpLI KOHCTPYKIUHU 3a1ar0TCA BCE ONIUU JId NOCTPOCHUSA MOACIIN. MO)KHO, KOHCYHO, IPOCTO
HaXaTb KHOIIKY B])IHO.IIH](]TI:, YTOOBI IIOCTPOUTH MOJECJIb CO BCEMU ONIUAMMU 110 YMOJTYAHUIO, HO CKOPEC BCETO BbI
3aXOTUTEC HACTPOUTH KOHCTPYKIUIO OJII CBOUX COOCTBEHHBIX HeJen.

Mepa paccrosinusg. MeTo, NCTIOIB3YEMBIH I N3MEPEHHS PACCTOSHHS MEXAY TOUYKAMH JAHHBIX; YeM OOJIbIIe

paccTostHus, TeM 00JIbIle pa3auaus. Oniun:

* EBkimaoso. (mo ymouaunio) PacctosiHre Mex Oy IBYMsI TOYKAaMH BBEIYUCIISICTCS IIyTEM UX COSIMHEHUS IO
NPSIMOU.

* ManxeTTeHcKas. PaccTosiHue Mex Iy IByMsI TOYKAMHU BBIYUCIIIETCS KaK CyMMa aOCOJTFOTHBIX Pa3HOCTEH MEXTy
X KOOPJIUHATAMU.

* Kan6eppa. AnasornyHa MaHXETTEHCKON Mepe pacCTOSIHUS, HO O0Jjiee YyBCTBUTEIbHA K TOYKAM JAHHBIX,
HAXOISIINMCS OJIMKE K UCTOUYHUKY.

* MakcumyM. Paccrostare Mexay AByMS TOYKAMH BBEIYUCIISIETCS] KAK HANOOJIbINIee U3 Pas3JIMInil 10 JF000 U3 uX
KOOpAWHAT.

I'maBa 5. MogpemmpoBanue 6a3 JaHHBIX ¢ Hcnosb3oBanneM IBM Netezza Analytics 61



MaxkcumajbHoe KOJIMYeCTBO HTepanuii. AJIrOpuTM paboTaeT, BBIIOJIHSIS HECKOJIBKO UTEepAlMil OJJHOTO Ipolecca. D1a
OIIIIKS MO3BOJIACT OCTAHOBUTH O0YYeHNE MOICITH TTOCIIE 3aAHHOTO YKCIIA HTEPAIIHIA.

MakcnmanbHas ri1yOHHa JepeBbeB KiacTepa. MakcIMaJIbHOE KOJIMUECTBO YPOBHEH, 10 KOTOPBIX MOXKET
pa3aenaTbes HAOOp JaHHBIX.

Bocnpou3Bectn pe3yabTaThl. BKIIFOUNTE 3TOT HEPEKIFOYATEINb, €CIIH BB XOTUTE 3aJaTh CTAPTOBOE YHCIIO TeHEpaTopa
TICEBIOCITyYaitHBIX YMCEJT, 9TO MO3BOJISIET BOCOIPOU3BECTH Pe3yIbTaTHl. BBl MOeTe WiTH 3a1aTh [eJI0e YHCIIO, NI
HaXaTb KHONKY I'eHepHpoBaTh, YTOOBI CreHepupPOBaTh ICEBAOCIYIAHOE [EJI0E YHCIIO.

MunumMajibHOe KOJHYeCTBO IK3EMILIAPOB /ISl pa3ae/ICHus. MunnmMaabHOE KOJIMYECTBO 38.1'II/ICCI7I, KOTOPBbIE MOXHO
pacCIICnnThb. KOFI[a YUCJIO HEPACIICIIJICHHBIX 3aIMce CTAaHOBUTCS MEHBIIIE 3aJaHHOTO 3HA4YCHUs, JajabHEeHIIme
PpacCIICIJICHUS HE IPOU3BOAATCA. DTO MoJie MOXHO UCIOJIb30BATh JJIA IPCAOTBPAICHUS CO3JaHUS OUCHb MAaJICHbKUX
NOATPYIII B KJIACTEPHOM JICPEBE.

006006LeHHbIN NuHelHbIN aHanu3 Netezza

JInneitHas perpeccus - 3TO TPaIUINOHHBIN CTATUCTHIECKUI METOM ISl KJIACCU(HUKAIINY 3aMiceil Ha OCHOBAaHUN
3HA4YEHWH YMCIIOBBIX BXOJHBIX MoJieil. JImHeliHas perpeccus MOATOHSET NPSIMYIO JIMHAIO MJIN TOBEPXHOCTD,
MUHIMH3HUPYIOIIYIO PA3HOCTH MEXAY MPEACKAa3aHHBIMU U (PaKTHIECKMMHM BBIXOJHBIMU 3HAYCHUSIMU. JINHEHHBIE
MO/IEJIH TOJIC3HBI IPH MOJICJIMPOBAHNI MHOTHX SIBJICHUH peajibHOTO MUpa W3-3a CBOEH MPOCTOTHI IpU OOyYEHUH 1
npuMeHeHnu Mojesei. OIHaKo JIMHEHHBIE MOJIENU NIPEANOIaraloT HOpMajbHOE pacHpe/ieIeHIe 3aBUCUMOI
nepeMeHHOH (epeMeHHOI Ha3HAYEHH ) U JIMHEeHHOe BO3/AeHCTBIE HE3aBUCHMBIX NIepeMEeHHbIX (IPeIUKTOPOB) Ha
3aBUCHMYIO NIEPEMEHHYIO.

EcTh MHOTO cuTyaImii, KOT1a JIMHEIHAS perpeccus IMoJie3Ha, HO IPUBEICHHBIC TPEIIOJIOKEHIS HEIIPUMEHIMBL.
Hanpumep, mpu Moie TMpOBaHUY BEIOOPA MOTPEOUTENSI MEXAY IUCKPETHBIM YHCIOM MPOIYKTOB Y 3aBHCUMOIT
nepeMeHHO! OyIeT NOJIMHOMHUAJIFHOE pacipe/iesieHie. AHAJIOTHYHO, IPH MOJICIIPOBAHAN T0X0/Ia B 3aBICUMOCTH
OT BO3pacTa J0XO0J OOBIYHO YBEJIMIMBAETCS C BO3PACTOM, HO CBSI3b MEX/AY IBYMS IEPEMEHHBIMH B BUJIE IPSIMOWA
JINHUY MaJIOBEPOSITHA.

JI1g TakuxX cUTyanuii MOXXHO HUCIOJIb30BaTh 000OIIEHHYIO JIMHEeHHYI0 Moesb. O000IIeHHbIe IMHEHHBIE MOAEIIN
pacIIUpSAIOT MOJIeJIb JIMHEHHON perpeccuy, Tak YTO 3aBUCHMasl IEpeMEHHAs CBsI3aHa C IPEIUKTOPHBIMU
IIEpEMEHHBIMU ITOCPEICTBOM 3a/1aHHOM (DYHKIUH CBSI3U, KOTOPYIO MOKHO BBIOPATh U3 YHCIIa HOIXOISIINX (DYHKIHNA.
Boree Toro, 3Ta MOJieb TOMyCKaeT HAJIMYKE Y 3aBUCUMOM IIEPEMEHHOM OTJIMYHOTO OT HOPMAJILHOTO
pacrpenesieHus], Hanpumep, pacrpeesienus [1yaccona.

AJTOPUTM UTEPAIIOHHO HIIET HAWJIYIIIYFO MTOAXOISIIYI0 MOAEIh A0 3aJaHHOT 0 yrcia urepanuit. [1pn
BBIYUCJICHUY HAVUTYYINIeH MOATOHKH OIINOKA MPEACTABIIIETCS CyMMOHR KBaIpaTOB PAa3HOCTEH MeX Iy
IpeACKa3aHHBIMU U (PaKTHYECKUMHU 3HAYCHUSIMHE 3aBUCUMON EPEMEHHOIA.

Onuuu nonein o6o06LeHHON nMHenHon moaenu Netezza

Ha BKJIaJIKC Ions YKa3bIBAC€TCA, 6y,Z[yT JIM UCIIOJIB30BATHCS 3HAUYCHU S poneﬁ HOHCﬁ, YK€ OIIPE€ACJICHHBIC HA
PAaCIOJIOKCHHBIX BBIIIC Y3JIaX, UJIM HA3HAYCHUC noJien 6y,I[CT BBIIIOJIHEHO BPYYHYIO.

Hcnoab30BaTh 3apanee 3a/1aHHbIE POJIH. DTa ONINS UCTIOJIB3YET 3HAUCHUS POJIEH, Takie Kak Ha3HAUCHUS NI
MIPEIUKTOPHI, C PACTIOJIOKEHHOTO BBIIIIE Y3JIa HCTOYHUKA.

Hactpouts Ha3Ha4eHns noJeil. Beibepure 3Ty OIIMIO, €CJIM XOTUTE HA3HAYUTh 0OBEKTHI HA3HAYEHU S, IPETUKTOPHI U
JIpyrue poJid BpyuHYIO HA 3TOM 3KpaHe.

IToas. HCHOJ’ILByfITe KHOIIKH CO CTPCJIKAMU IJIA Ha3HAYCHUSA BPYUYHYRO 3JIEMEHTOB U3 3TOI'O CIIMCKA ITOJIAM

Pa3JIMYHBIX POJIeit cipaBa Ha SKpaHe. 3HAYKH 0003HAYAFOT JOMyCTUMEBIE YPOBHU H3MEPEHUS TSI KaXKIOTO TOJIs
poJTm.

62 1BM SPSS Modeler 18.1: PykoBozcTBO 11O McciIe[OBaHMIO JAHHBIX B 0a3e JaHHBIX



Haxwmmute kHONIKY Bee, 4T0ObBI BRIOpPATh Bee MOJIS B CIHCKE, MM HAXXMHUTE KHOIKY OTAEJIEHOTO YPOBHS H3MEPEHHIA,
4TOOBI BEIOPATH BCE MOJISI C 3TUM YPOBHEM.

I_Ie.ub. BLI6epI/ITe OJIHO MOJIC B KAY€CTBC HA3HAYCHUA IJIs1 NPEACKA3aHUS.

ID 3ammcu. HOJ’IC, 3HAYCHHUC B KOTOPOM 6yﬂ€T HUCIIOJIb30BATHCA KaK I/I,HCHTI/I(bI/IKaTOp yHHKaJ’IbHOﬁ 3amnucu. 3HaYcHue
B 3TOM IIOJIE AOJIDKHO OBITH YHUKAJIbHBIM JIA Kaxx1o0i 3alrCu, HallpuMEep, HOMEpPaA ID HOKyHaTCJ’IefI.

Bec IK3eMILIfApa. VkaxunTe noJjie 4J1 UCHOJIb30BaHUS B KAUYECTBE BECOB OK3EMILIIAPOB. Bec OK3EMILIApA - 3TO BEC
CTPOKHM BXOOHBIX JAHHBIX. Ilo YMOJIYaHUIO NPEAIIOJIaracTcsda, YToO y BCEX BXOIHBIX 3aIACEe OJIMHAKOBAS
OTHOCHUTEJIbHAS BaKHOCTh. BBl MOKEeTEe U3MEHUTD OTY BAXXHOCTbH, HA3HAYMB UHANBUIYAJIbHBIE BECA BXOIHBIM
3aIucCsM. 3aﬂaHHOC BaMMU IOJIE JOJIKHO COJACPXKATH YUCJIOBOM BEC JJIS KaXK oM CTPOKM BXOJHBIX JaHHBIX.

IIpeaukTops! (BXoaHbIe N0Js). BoiGepuTe 0JHO UITH HECKOJIBKO BXOJHBIX MOJIeH. DTO AeiicTBHE aHATIOTUYHO
3aIaHUIO IS I0JIs1 pos Bxozanoe Ha y3ie Tum.

Onuuun 0606LweHHON nuHenHon moaenu Netezza - O6wue

Ha Bxyragxe Onnuym MOAes MOXHO BBIOPATh, 3a/1aBATh JIM UMSI ISl MOZEIIH, YJIX CTEHEPHPOBATDH UM
aBTOMATHYECKH. MOXHO 3a1aTh TaKXe pa3JIMYHbIC TapaMeTPbl, OTHOCSIINECS K MOJIeNH, (QYHKIIUIO CBSI3H,
B3aMMO/IEHCTBUS BXOIHBIX MOJIEH (€CSIM TaKoe CYIIeCTBYET) U HAaOOp 3HAYCHUH MO YMOJTYAHHUIO JJIS OIIIUI CKOPUHTA.

Nmsa moaem MoxHO CICHEpUPOBATHL UM MOJICJIM ABTOMATHUYCCKU HA OCHOBE IOJISA HA3HAYCHU A UJIA ITOJIA ID (.]'II/I6O
THIIAa MOJECJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX MnoJiei He 3az[aHo) Jmbo 3a4aTh IIOJIb30BATCIIbCKOC UM,

Onmuu noJieit. Ber Moxete 3a4aTh pOJIM BXOOHBIX MoJier A1 IIOCTPOCHUS MOACIINA.

O0ume napamMeTpbl. DTH TapaMETPbl OTHOCITCS K KPUTEPHUSIM OCTAHOBKH PAOOTHI aJITOPUTMA.

*  MakcuMa/ibHOe KOJIHYeCTBO nTepaum“l. MaxcuMmalibHOE KOJIUTYECTBO I/ITCpaIlI/If/'I, KOTOPBIC MOI'YyT OBITH BBIIOJIHCHEI
aJIrOpUTMOM; MUHUMAJIbHOC 3HAYCHUC 1, 3HAYCHHUC 110 YMOJTYaHUIO 20.

*  MakcumaibHas onmoka (1e). MakcuManbHOe 3HaUYeHHE OIUOKY (B 3KCIOHEHIIMAJILHOM INPEACTABJICHUN ), IPU
KOTOPOM QJITOPUTM JI0JKE€H OCTAHOBUTHCS NMPU NMOKCKE MOEIIU C HAWIyulllel noAronkoil. Munumym paseH 0,
3HauYEHUE 1Mo yMouaHuto -3, uto o3HaydaeT 1E-3, To ects 0,001.

* Tlopor 3na4ennii He3HauMMoii omoku (1e). 3HaueHue (B SKCIOHEHITUAILHOM MPEACTABJIEHUH ), HUKE KOTOPOTO
OIIMOKU paccCMaTpUBAIOTCS KaK UMEIOIINe HyJIeBOe 3HaUeHne. MUHUMYM paBeH -1, 3HaueHue 10 YMOJTYaHUIO -7,
TO ecTh 3HayeHust MeHblue 1E-7 (nm 0,0000001) paccMarpuBaroTest Kak He3HAYUMBIE.

IMapameTpsl pacnpeaeienns. DTH TapaMeTPBI OTHOCITCS K PACIPEIeIICHUIO 3aBUCHMOM IEPEMEHHOIT (TIepeMeHHO
Ha3HAYCHMS).

* Pacnpenesenne 1151 nepeMennoil oTBeta. Tun pacnpezesieHus; OAUH U3 cileAytolux - bepHyjm (1o yMouaHuio),
rayccoBo, [lyaccona, GuHOMHAJIEHOE, OTPUIATEIbHOE OHHOMHAIBHOE, Banba (oOpatHOe ["ayccoBo) 1 ramma.

*  AHaJM3 Ba)KHOCTH He3aBHCHMbIX nepeMeHHbIX. (ToJbKO U1 pacupenesienns [TyaccoHa uim oTpuIaTeIbHOTO
O6uHoMuabHOTO) HyXHO yKka3aTh OJIHY U3 CJIEAYIOIINX ONMIUK B ToJie YKa3aTh napamMeTp:

— UYto0sI mapaMeTp aBTOMATHYECKH OLICHUBAJICS IO AJaHHBIM, BeIOepuTe ITo yMoryaHuio.
— UTo06BI pa3pellnTh ONTUMU3ALNIO KBA3UIIPABIONOL00Us pacnpeaesienus, Beioepure Kpasm.
— UTo05I IBHBIM 00pa30M yKa3bIBaTh 3HAUCHHE TAapaMeTpa, BoioepuTe SIBHO.

(Tompko i1 GMHOMHUANIBHOTO pacnpeneaeHus) HykHo yka3aTh cTos10el BXOHON TaOJMIbI, KOTOPBINA OYIeT
UCIOJIb30BATHCSI KAK MOJIE UCHIBITAHHIA, HEOOXOAUMOE JJIsl OMHOMHUAJIBHOTO pACIpeiesieHus. DTOT CTOJI0eN
COJIEPKUT YUCIIO UCTIBITAHUIA 1151 GMHOMUAJILHOTO PACIIPE/ICIICHUSI.

(TOJ’IBKO JJI1 OTpUIATCIIBHOI'O OMHOMHAJILHOTO pacnpe;[eneHI/m) MoXXHO UCOJIL30BaTh 3HAYCHHUE 10
YMOJIYaHUEO -1 wm 3a4aTb APYIroC 3HAYUCHUC IIapaMeTpa.

IMapameTpnbl pYHKINHU CBSA3H. DTU NapaMETPbl OTHOCATCS K (DYHKIMU CBSI3H, CBSI3bIBAIOIIIEH 3aBUCUMYIO IEPEMEHHYIO
C IPEAUKTOPHBIMU NIEPEMEHHBIMU.
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*  ®ynxuus cBsi3u. OyHKIMH, KOTOPBIE OYIyT UCIIOIB30BATHCS; OJHA U3 CICAYIONNX (QYHKINA - TOKAeCTBEHHAS,
oOpaTHasi, 00paTHAsI HeraTHBHAS, 00PaTHAS KBAAPATHYHAS, KBA/IPATHBIIA KOPEHb, CTENEHHAs, HeYeTHAS CTeNeHHasl,
Jgorapudpmvuyeckas, C-norapudpmudeckas, Jorapugm-iorapupmmyeckas, C-norapudm-jiorapupmudeckas, JOruT
(no ymom4anuio), npodur, I'aycent, Ko, Can-onnomuanbuas, Can-reomerpuyeckasi, Can-HeraTuBHasi
OuHOMHAIbHAS.

*  AHAJIM3 Ba)KHOCTH He3aBHCHMBIX NepeMeHHBIX. (TOJILKO JIJIS CTEMEHHON U HEUYETHOM CTeNIeHHOW ()YHKIIMH CBSI3H)
Ecnu QyHKIUS CBSI3U - 9TO CTeNeHHAs UJIM HeYeTHasl cTeneHHasi QyHKIMs, MOXHO 3a/aTh 3HAYCHUE TapaMeTpa.
Bribepurte, nim 3a/1aTh 3HAUE€HUE, UJTH UCIOJIH30BAThH 3HAYCHHE 10 YMOJTYaHUIO 1.

Onuuu 0606LeHHON NuHenHon moaenu Netezza - B3aumoaencreme

[MTanesp B3auMoieCTBIE COEPXKUT OMIUHK IS YKA3aHUS B3AMMO/ICUCTBHIA (TO €CTh MYJIbTHILIMKATHBHBIX
3(h(hexTOB MeX Ay BXOHBIMH MOJISIMH).

Cronben BzaumoeiicTBue. BKIrounTe 3TOT nepekroyaTesb, YTOObI 3aJaTh B3AaUMOIEHCTBUS MEX/Ty BXOTHBIMU
noJisimMu. Ecim B3aI/IMOL[eI>IICTBI/Ifl HET, OCTABbTC 3TOT NEPEKIIFOYATEIIb BBIKJIFOUCHHBIM.

BBenute B3auMoAEUCTBYS B MO/JIEJTb, BEIOMPAS OJHO UJIM HECKOJILKO MOJIEH B ICXOTHOM CIUCKE U MePETACKUBAS UX B
CIMCOK B3auMO/ieiicTBUl. Tull CO3JaHHOTO B3aMMO/JIEHCTBUS 3aBUCUT OT TOr'0, Ha KaKyl0 aKTUBHYIO 00JIACTH BBI
TepeTaIIIIA BEIOOD.

* T'naBmble. [10J1s1, KOTOpPBIE BBI IEPETAILNIIN, BEIBOJASTCA KaK OTAEJIbHbIE TJIaBHbIE B3AMMO/ACHCTBUSI BHU3Y CIMCKA
B3aUMOJICHCTBUI.

* 2-(pakTopublie. Bce BO3MOXKHBIE TAPHI OTOPOIIEHHBIX TOJIEH BEIBOAATCS Kak 2-(paKkTOpHbIE B3AMMOIEHCTBUS B
HIDKHEHN YaCTH CIIACKA B3aUMOJEHCTBUMN.

* 3-(akTopubie. Bce BO3MOXKHBIE TPUILIETHI OTOPOIIIEHHBIX MMOJIEH BRIBOASTCS Kak 3-(hakTOpHbIC B3aUMOCHCTBHS B
HUXKHEHW 4aCTH CIMCKa B3aMMO/ICHCTBUIA.

* *, CoueTaHue BceX OTOPOILIEHHBIX MOJIEH BRIBOAUTCS KAaK OJTHO B3aUMOJIEHCTBUE B HIDKHEH YACTHU CIIHACKA
B3aUMOJCHCTBHI.

Bkaouutb KOHCTAHTY. OOBIYHO B MOJAECJIb BKJIFOYAOT CBO60,£[HBIﬁ yieH. Ecii BB npeanoJiaracTe, YTo JaHHbIC
IIPOXOAAT YEPE3 HAYAJIO KOOPpANHAT, CBO6O£[HLII71 YJICH MOXXHO HUCKJIFOUYUTH.

KHomnku B 1najoroBoM OKHE

Kuonku B npaBoﬁ YaCTH 3KpaHa MO3BOJISAFOT BHECTU UBMCHCHM A B UCIIOJIb3YEMbIC YJICHBI MOJICJIN.

PucyHok 4. Knonka Yaannts

y,Z[aJII/ITL YICHBI U3 MOJCJIN, BLI6paB YJICHBI OJIA YOAAJICHUSA U HAXXaB KHOIIKY YIIaJ'II/ITb.

PucyHok 5. KHornku MamennTs MopAAoK

N3menuthb MOpsAAOK 1JICHOB B MO/JICJIN, BI)I6paB YJICHBI, KOTOPBIC HYKHO NIEPECTABUTH, U HAXKaB KHOIIKY CO CTpeJ’IKOﬁ
BBCPX WJIKA BHUS.
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PucyHok 6. Knornka lNMonb3oBatesibckoe B3anmogencTene

Ho6aBuTb 3aaaBaeMblii UneH

ITonwp3oBaTesbckre B3aUMOACUCTBHS MOXHO 3a/1aTh B hopme nl *x1 *x1*x1... Beioepute mose u3 cnucka IloJs,
HaXXMUTE KHOIKY CO CTPEJIKOit HampaBo i qodasieHus noJjis B I1osib30BaTeIbCKHil WieH, HAXKMUTE KHOIKY MO *,
BBIOCPUTE CJIEIYIOIIEE MOJIE, HAXXMHUTE KHOIKY CO CTPEJIKOM HampaBo U Tak aasee. [locie moctpoeHus
0JIH30BATEJILCKOTO B3aUMOJICHCTBUS HAXKMUTE KHONKY /l00aBHTD WIieH, YTOOBI BEpHYTHCS HA TTAHEITh
BzaumopeiicTBue.

Onuun o606LLeHHO NuHenHo moaenu Netezza - onuumn cKopuHra

Crenatb JOCTYNHBIM /IS CKOPHHIa. 3/1eCh MOXHO 33/1aTh 3HAYCHUS 110 YMOJYAHHIO JIJISl OMIUI CKOPUHTA, KOTOPbIE
HOSIBSITCSI B JIMAJIOTOBOM OKHE JUIsl CJIeNKa MOJe . JIONOJIHUTEIbHYI0 MHPOpMAaILUio cCMOTpUTeE B paszedie| ‘Crenok
b6o6meHHoﬁ JimHeiHoi Monesm Netezza - Bkitaaka [TapameTpsr” Ha cTp. 89,

* Bkmounth BXOAHbIE N0 . BxirounTe 3TOT NEPCKIIFOYATCIIb, €CJIM Bbl XOTUTC B BBIXOJAHBIX JAHHBIX MOIACJIA
BBIBOJIUTH BBIXOJHBIC IIOJIA, & TAKXKE MPEACKA3aHNA.

IepeBba peweHuinn Netezza

JepeBo pelieHnit - 3T0 uepapxuieckas CTpyKTypa, IpecTaBiIstonIast Moesb kiaccudukanyuy. C IOMOIIbI0
MOJIEJIN JIEpeBa PELICHU MOXHO pa3pabaThiBaTh CUCTEMY KJlaccU(DUKAIMU /JIs IPECKa3aHus U KilacCu(UKaIUU
Oyaymux HaOJIroAeHUI Ha OCHOBE Habopa naHHbIX oOyuenus. Kinaccudukanus npuanmaet GopMy ApeBooOpasHOn
CTPYKTYPBI, B KOTOPOit BETBH IIPEACTABIISIIOT COOOM TOUKM pPa3BETBJICHUS B KJIACCU(HUKAINK. DTU Pa3BETBIICHUS
PEKYPCHBHO J1eJIST JaHHbIE HAa HOTPYIIIBL, TOKa He OyJeT JOCTUTHyTa TOYKa OCTAHOBKHU. Y3JIbI IepeBa B TOUKAX
OCTQHOBKH Ha3bIBAIOT JIMCThAMH (KOHEUHBIMH y3J1aMH). KakIplit IMCT Ha3HAYaeT METKY, HA3bIBAEMYIO METKOM
KJ1acca yYaCTHUKaM CBOCH IOATPYIMIIBI, TO €CTh KJIacca.

Beca aKk3eMnnapoB 1 Beca Knaccos

Ilo YMOJIYaHUIO OPEAINOIaracTcs, YTo y BCEX BXOAHbBIX 3aIMCel U KJIACCOB OJIMHAKOBAsl OTHOCUTEJIbHAS BA)KHOCTD.
Bul MoOXeTe U3MEHUTh OTO, HA3HAYUB MHAUBUAYAJIbHBIC BECa JTIFOOBIM 3AIUCSIM H/HJTH KJ1accaM. DTO MOXKET
0OKa3aTbCd NOJIC3HBIM, HAIPpUMEDP, €CJIA TOYKU B JaHHBIX O6y‘I€HI/I9{ HE pacnopeacJICHbl peaJJMCTUYCCKU 11O
KaTCropusiMm. Beca no3BossroT cMecTUTH MOa€JIb, YTOOBI MOXHO OBLIO CKOMIICHCUPOBATDb KaTECTOPUH, XYIKE
OpCACTABJICHHBIC B JJAHHBIX. C YBCJIMUYCHUCM BECA IJId 3HAYCHUSA HA3HAYCHUA JOJDKCH BO3PACTATh IIPOLUCHT
IIpaBUJIbHBIX Hpe,Z[CKaSaHI/Iﬁ JJIS1 JAaHHOM KaTeropuu.

Ha y31e MoaeupoBaHust [epeBa PEeLICHU MOKHO 3a1aTh IBa THIA BeCOB. Beca IK3eMILISIpOB HA3HAYAIOT BEC
KaKJIOU CTPOKE BXOJHBIX AaHHBIX. J{j151 O0JIbIIMHCTBA HAOIOIeHUH Beca 3amaroTcs kak 1,0, a 6ojiee BbICOKHE UITH
HU3KKE 3HAYCHUSI IPUCBAUBAIOTCS OOJIee NI MEHEe BaXKHBIM KaTErOPHIM, KaK OKa3aHO B CJICAYIOIICH TabJuIle.

Tabnmua 5. lNpumep Beca IK3eMifapoB

ID 3anucu LleneBoe Bec 3k3emmnisipa
1 drugA L1
2 drugB 1,0
3 drugA 1,0
4 drugB 0,3

Beca kiaccoB Ha3HAYAIOTCS KaX 01 KaTeropuu noJist Ha3Ha4YCHUs, KaK IMOKa3aHO B CJ'[C,E[y1-OIJ.lCI71 TabJmIe.

I'maBa 5. MogpemmpoBanue 6a3 JaHHBIX ¢ Hcnosb3oBanneM IBM Netezza Analytics 65



Tabmuua 6. [Mpumep Beca Kiaccos

Kaacce Bec kiacca
drugA 1,0
drugB 1,5

O6a Tuma BecOB MOKHO HCIOJIb30BATH OJHOBPEMEHHO, IIPH 9TOM OHH MIEPEMHOKAIOTCS U HCIOJIB3YIOTCS Kak Beca
9K3eMILIAPOB. Takum o0pa3oMm, ecim ABa IPeABIIYIINX IPIMePa UCIIOIb30BATh COBMECTHO, aJITOPATM OyaeT
UCIIOJIH30BATh Beca HK3EMILIIPOB, TOKa3aHHbIE B CIEAYIOIEH TabmIe.

Tabnuua 7. lNpumep BbIYUCTIeHNUA Beca IK3eMiapa

ID 3anmucu Bbruucienne Bec ’k3emmnisipa
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 nepesa peweHunn Netezza

Ha Bxnanke [Toss ykassiBaeTcs, OyayT M UCIIOJIb30BATHCS 3HAUYCHUSI POJIel OJIeH, y)xe olpe/iesIeHHbIe Ha
PACIOJIOXKEHHBIX BBIILIE Y3JIaX, NN Ha3HAYeHUe MoJieil OyIeT BBIIOJIHEHO BPYUHYIO.

Hcnoan3oBath npeaonpeacJaCHHbIC POJIn Orta Oonus UCIOJIb3YET 3HAYCHU S pOJ'ICﬁ (Ha3Ha‘ICHI/I${, OPpECAUKTOPBI U TAK
z[anee) C pacCIoJIOKCHHOI'O BBILIC y3JIa Tun (I/IJ'II/I C BKJIaJJKHN Tunsr JICXKAIIET O BBIIIC y3JIa I/ICTO‘{HI/IKa).

Hcnonib30BaTh M0J1b30BaTe/IbCKHE HA3HAYEHHS N0J1eli. BriOepuTe 3Ty OMIuio, YTOOBI BPYYHYIO Ha3HAYATh OOBEKTHI
Ha3HAYEHUsI, IPEAUKTOPBI U APYTHe POJIM.

Tloas. HCHOﬂb3yﬁTe KHOIIKM CO CTPCJIKaAMU 1JI1 HA3HAYCHHU S BPYUYHYIO DJIEMCHTOB U3 3TOT'O CIIMCKA IMOJIAM
Pa3IMYHBIX POJIEH ClpaBa Ha 3KpaHe. 3HAYKA 0003HAYAOT JOMYCTHMbIC YPOBHU U3MEPEHHUS IJIS KaXKTOTO TOJIsI
pom.

YT00bI BbI6paTb BCC ITOJISL B CIMCKE, HAXKMUTC KHOIIKY Bce, HJIA XKC, YTOOBI BbI6paTI> BCC IIOJIsL C 9TUM YPOBHEM
HU3MCPCHUSA, HAXXMUTE KHOIIKY AJI OTACJIBHOI'O YPOBHS U3MEPCHUA.

Leanb. Beibepute ogHO 1m0JIe B KaYeCcTBE HaA3HAUCHUS [T IIPeACKa3aHuUs.

ID 3amucu. IToste, 3Ha4eHNE B KOTOPOM OyJIET MCIOJIb30BAThCS Kak UICHTU()DUKATOP YHUKAJILHOM 3amucu. 3HaYCHUE
B 9TOM I0JIE TOJDKHO ObITh YHUKAJBHBIM JJIS1 KX 01 3anucu (Hampumep, Homepa ID mokynaTteseit).

Bec ax3emmiisipa. 31ech MOXKHO 3a/1aTh 3HAYCHHUE B TOJIE, O3BOJISIOIIEE UCIIOIH30BATh Beca 9K3EMILTIPOB (BeC Ha
CTPOKY BXOJHBIX JaHHBIX) BMECTO WJIM B TOTIOJTHEHUE K BecaM KJIACCOB (BeC Ha KATETOPHIO B IIOJIC HA3HAUCHHUS),
HCIIOJIb3YEMBIM 110 YMOJTIAHUIO. 3aTaHHOE 3/I€Ch ITOJIe JOJDKHO CONIEPKATh YMCIIOBOM BeC ISl KaXIOH CTPOKH
BXOJIHBIX JIAHHBIX. JIOIOTHATE IBHYIO HHGOPMALMIO CMOTPHTE B pas/esie[“Beca 3Kk3eMILIAPOB i Beca KJIaccoB” Hal

IIpeaukTopbI(BX0AHbIE 0JIs1). BIOEpUTE OHO UM HECKOJILKO BXOJHBIX MOJIEH. DTO aHAJIOTUYHO 3aJaHUIO JIJISI MOJIS
pou Bxoxanoe Ha y3ie Tum.

Onuum noctpoeHua aepesa pewieHnin Netezza

J71st mocTpoeHus AepeBa JOCTYIHBI CIIETYIOIINE ONIHHU:
Mepa pocra. DTa OHIUs YIPABISIET CIOCOOOM U3MEPEHHsI POCTA AEPEBLEB.
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Mepa HeoTHOPOAHOCTH. DTa Mepa CIIyXKHUT JJIsl OLIEHKH JIY4IIIEro MecTa paclieiienus nepesa. OHa u3mepser
HECOJHOPOJHOCTH B IMMOATPYIIIC UJIA B CETMCHTC JaHHBIX. Huzkas MEpa HCOOAHOPOJHOCTH YKa3bIBA€T HA TO, YTO bl
rpymore y 6OJ'II>IJ_II/IHCTB8, 3JIEMCHTOB CXOOHBIC 3HAYCHUA KPUTEPUA UJIU NTOJId HA3HAYCHU .

HO,Z[,Z[CP)KI/IBS.CMLIC HU3MEPCHHUS - OTO 3HTp0ﬂl/lﬂ n ﬂ)l(l/lﬂl/l. 3T0 HU3MEPCHHUS OCHOBAHBI HA BEPOATHOCTAX
IIPUHAIJIC)KHOCTU K KaTCTOPpUU JIJI BETBU.

MakcnMaabHOe KOJINYeCTBO YPOBHeil B AepeBe:. MakcnMaIbHOE KOJIMYECTBO YPOBHEH, 10 KOTOPOTO MOXKET PACTH
JIEPEBO OT KOPHEBOTO y3JIa, TO €CTh CKOJIBKO pa3 peKypCHBHO pa3[iejieHa BHIOOpKA. 3HAUCHHE 1T0 YMOJYAHUIO JJIS
3TOTO CBoO¥icTBa - 10, a MakcHMasIbHOE 3HAYEHHE, KOTOPOE MOXKHO 3a71aTh I HETO - 62.

ITpumeuanue: Eciu mporpaMma mpocMoTpa B CJICIKE MOIEJIU BBIBOIUT TEKCTOBOE MPEACTABIICHIE MOICIIH,
MOJXET BBIBOJIUTHCS HE OoJjiee 12 ypoBHeit nepesa.

Kpurepun pacuienienusi. Ta OIS yIPABJISET, KOTAa OCTAHOBUTH PaCLICIICHHE IepeBa.

3HaveHHe MUHHMAJILHOTO Yiayuuienus aJis paculerme}mﬁ. MunnmabHOE 3HAUCHHE YMCHBUICHUA HCOOAHOPOJIHOCTH
JJIA CO3JJaHUS HOBOTI'O paCHICIIJIICHUA Ha ACPEBE. HCHI) MMOCTPOCHUA JEPEBA - CO3AaTh NOATPYHIbI CO CXOJHBIMU
BBIXOJHBIMHU 3HAYCHUSAMU, YTOOBI MUHUMU3UPOBATH HEOJHOPOJHOCTU HA KAXIOM Y3JIC. Ecim HauJiyviiee
pacienjacHue BETBU YMCHbIIAET HEOJHOPOJHOCTL MEHBIIEC, Y€EM Ha 3aJdHHOC KPUTCPUEM PACIICIIJICHUS 3HAYCHUEC,
BCTBb HC pACHICTIIACTCA.

MunumajibHOe KOJHYeCTBO IK3EMILISAPOB /ISl pacCilenieHusl. MuHMaJIbHOE KOJIMYECTBO 3a1mce171, KOTOpbIE
MOXHO paClICIUTb. KOF)ILa YUCJIO HEPACIICIIJICHHBIX 3aIHiCe CTAHOBUTCS MEHBIIIE 3aJaHHOTO 3HAYCHUAI,
JaJIbHEHIINe PpaCHICIJICHUS HE IPOU3BOAATCA. DTO MoJie MOXHO HCIOJIb30BATh JJIA IPCAOTBPAICHUS CO3JaHUS
MAJICHbKUX NOATrpYyNI B JACPEBEC.

Crarucrika. O10oT napaMeTp ONpeAes€T, CKOJIbKO CTATUCTUK 6y,£[€T BKJIFOUYEHO B MOJECJIb. BBI6€pI/IT€ OJIMH U3
NEPCUYNCIICHHBIX HUXKEC BAPUAHTOB.

Bce. Bxirouaercs Best CTAaTUCTHKA, CBA3aHHaAsA CO CTOJ'I6II8.MI/I 1 CO 3HAUCHUSIMMU.

IMpumeuanue: DTOT mapaMeTp BKJIIOYAET COOP MaKCUMAaJIbHOTO 00beMa CTATUCTHKH, YTO MOJKET IOBJIMATH HA
MIPOU3BOIMTEILHOCTD Ballleil cucTeMbl. ECJM BBI HE XOTHTE MPOCMATPUBATEL MOJIEITb B I'paduieckoM Gopmare,
3amaiite Her.

CroJ0nbl. BkiIrouaeTcs CTaTUCTHKA 110 CTOJIOIAM.

Her. BxirrouaeTcst TOJIBKO CTATUCTHKA, TpeOyeMasi 1711 CKOPUHTa MOJIEIIH.

Y3en gepeBa pewueHun Netezza - Beca Knaccos

3[[60]3 MOXHO HAa3HAYUThb BECA KOHKPETHBIM KJIaCCaM. Ilo YMOJIYaHHUEO BCEM KJIaCCaM ITPUCBOCHO 3HAYCHUC 1, TO
€CTh Y HUX O,I[I/IHaKOBLIfI BEC. 3a/:[aBaﬂ Pa3JIMYHBIC YUCIJICHHBIC BECa AJIS PA3HBIX METOK KJIACCOB, Bbl YKA3bIBACTC
AJIrOpuTMy COOTBECTCTBYFOIIIUM O6pa30M B3BCIIMBATDH 06yqa}oume Ha60pb1 OTACJIBbHBIX KJIACCOB.

YT100BI H3MEHUTD BEC, IBAXBI IICJIKHUTE IO HEMY B CTO.]'I6He Bec u BHECHTE HY>XHBIC BaM U3MCHCHUS.

3navenue. Habop MeTOK KJ1acCOB, MOJTYYEHHBIN U3 BOZMOXKHBIX 3HAYCHUI TOJISI HA3HAYCHHUSL.

Bec. BCC, Ha3HavYaeMbIi KOHKPETHOMY KJIACCy. Haznauenue KJ1accy 0oJiee BLICOKOIO Beca JiejlaeT MoJieJib OoJiee
I{yBCTBI/ITC.]'H:HOI‘/'I K OTOMY KJIACCY OTHOCUTEJIbHO OCTAJIbHBIX KJIACCOB.

Beca xj1accOB MOKHO HCIOJIb30BATh B COYETAHUU C BECAMHU IK3eMILISIPOB. J{OMOTHUTEbHYIO HHPOPMAIHIO
cMoTpuTe B paszeie | Beca 3K3eMIIpOB U Beca KiiaccoB” Ha cTp. 65

Y3en gepeBa pelweHuit Netezza - cokpalleHue aepesa

OHI_[I/II/I COKpAIlICHUS MOXHO UCIIOJIb30BATb JI1 OMPEACJICHU S KPUTCPUA COKpAllICHUS JId ACPEBa peLHeHHﬁ.
HpeﬂHa?»Ha‘—ICHI/Ie COKpalllCHUS - CHUXKCHUEC pUCKa Hep606y‘{€HI/Iﬂ, IJIA 4€ro yAaJIATCA U3JTUIITHUE IIOAT PYIIIILI,
KOTOPBIC HE NOBBIIIAOT O)I(I/I,ZlaeMOﬁ TOYHOCTHU HA HOBBIX JAHHBIX.
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Mepa coxpamennsi. Mepa cokparienus no ymordanuto (TouHoCTb) oOecrieunBaeT, YTOOBI OlleHEHHAS! TOYHOCTD
MOJIEJIH [IOCJIe YAaJIeHUs! JINCTA JIepeBa OCTaBajach B IPHEMJIEMBIX IIpenesax. Vcnosb3yiiTe ajlbTepHATUBHYIO Mepy
B3BemeHHast TOYHOCTD, €CJIM, BBIMOJIHSS COKPAIICHUE, BBl XOTUTE IPUHSITH BO BHUMAHUE BECa KJIACCOB.

I[amn,le IJIS COKpaIeHHsI. BbI MOXeTe UCIoJIb30BaTh HEKOTOPLIC UJIA BCE o6yqa}onme JaHHBIC OJI OLICHKU
0XHUJIA€MOI TOYHOCTHU IO HOBBIM JAaHHBIX. Z[J'IH 3TOM 1IEJIM MOXKHO TAKXK€ MCIOJIb30BaTh OT/ACJIbHbIMI Ha6op JaHHBIX
COKpallicHuA U3 3aJIaHHOM Ta6J'II/II.lI:.I.

* HcnoJsib30BaTh Bee JaHHble 00yveHus. DTa onuus (3ajaBaeMasi N0 yMOJTYaHUIO) UCIIOJIb3YeT Bee oOyuaroiue
JTAHHBIC JIJIsl OIICHKUA TOYHOCTH MOJICJIH.

* Vcnonb30BaTh % JaHHBIX 00YUEHHs A8 YCeueHHsl. DTa ONINS UCTIOJIB3YeTCs IS pa30MeHNs TaHHBIX Ha [Ba
Habopa: oJuH AJ1s1 OOyueHMs], & APYTO JJIs1 COKpaleHust (Ipyr MOMOIIHU 3aJaHHOTO 37IeCh MIPOIICHTA).

Bri6epute BocnponssecTn pe3y IbTaThl, €CIIM XOTUTE 33/1aTh HA4YaJIbHOE 3HAYECHHE JIJIsl TeHEpaTOopa
TMICEeBAOCITyYafHBIX YMCEJI, YTO FAapaHTUPYET pa3/IesICHUE JAaHHBIX OAHUM M TEM XE CIIOCOOOM MPHU KaXIOM 3aIycKe
notoka. MoxHo jmb0 3a1aTh 1eJtoe uucio B nojie HavyaibHoe 3Ha4eHne, HCNO/Ib3yeMoe JIJIsl yeeueHHsl, 100
BBIOpATH AelicTBre CreHepupoBaTh, CO3/IAOIIEE ICEBIOCIyYaHOE IIEJI0e YUCIIO.

* Hcnosb30BaTh JaHHBIE H3 CYHIECTBYIOLIEH TAGMIBL. YKaXUTE UMs TaOJIUIBI OTISILHOTO HAOOpa JaHHBIX
COKPAIIEHUS JIJIs1 OLIEHKH TOYHOCTH MO/IeJIU. BBINOJIHEHNE 9TOTO IEHCTBUS CUUTAIOT OO0JIee HAISKHBIM, YeM
UCIIOJIb30BaHMe JAHHBIX 00yueHuss. OqHAKO 9Ta OIS MOXKET MPUBECTH K yIaJIeHUIO 13 Habopa o0y4YeHus
6OJ'[LIHOFO noz[Ha6opa JAHHBIX U TEM CaMbIM K CHUXXCHUIO Ka4Y€CTBa ACPEBA peHICHHﬁ.

INuHenHan perpeccun Netezza

JIuHeltHbIe MOIENN PECKA3bIBAIOT 3HAUEHU S HEMPEPHIBHBIX IEPEMEHHBIX HA3HAUEHM S, OCHOBBIBASICh HA
B3aMMOCBSI3U MEX/1y IEPEMEHHOI Ha3HAYeHUs U OJJHUM UJIM HECKOJIbKMMU npeaukropamu. [Tpu orpanuvyeHun
TOJILKO HEMIOCPEICTBEHHO MOJICIPYEMBbIMU JIMHEHHBIMU B3aMMOCBSI3SIMU, MOJICJIH JIMHEIHON perpeccuu
OTHOCHTEJIHFHO IPOCTHI U TAFOT MPOCThIe MaTeMaTHIECKHe (POPMYJTBI IJIs OLleHOK. JIMHeitHbIe Moaen ObIcTpee,
3¢ deKTHBHEE U TMPOIIE B UCIOIH30BAHUH, XOTSI UX IPUMEHIMOCTE OTPaHMYCHA B CPaBHEHUH ¢ 00Jiee TOYHBIMA
AITOPUTMAaMH PETPECCHU.

Onuun noctpoeHua nuHenHon perpeccun Netezza

Ha Bxiaake HapaMeTpLI KOHCTPYKIUU 3aAar0TCA BCE ONIUN JJI1 MOCTPOCHUSA MOICIIN. MO)KHO, KOHCYHO, IPOCTO
HaXaTb KHONKY B])lHOJIHl/lTb, YTOOBI IMOCTPOUTH MOJICJIb CO BCEMU ONIUAMU IO YMOJIYaAHUIO, HO CKOPEE BCEI'O BbI
3aXOTUTEC HACTPOUTH KOHCTPYKIUIO OJII CBOUX COOCTBEHHBIX HeJjei.

Hcnoab3oBaTh JACKOMIIO3HIIMIO OTACJIbHOI0 3HAYCHHSA /IJISl PeIICHUSA ypaBHe}mﬁ. Wcnons3oBanue MaTpHUIlbL
JEKOMITO3UIIUM OTAEILHOTO 3HAYEHUSI BMECTO UCXOQHOMN MaTpulbl a€T NPECUMYILIECCTBO OoJIbIIICH YCTOI7I“II/IBOCTI/I
IIpU YMCIICHHBIX oum61<ax, a TAKKE MOXET YCKOPUTH BBIYUCIICHUA.

BxJ/iounThL B Moze/Ib CBOOO/IHBII Y/IeH. BkiTtoueHne B Mo/1eJIb CBOOOTHOTO YJIeHA MOBBIIIAET OOIIYIO TOYHOCTh
peuieHus.

Paccunrath JHArHOCTHKH MOJEJIA. Ora ongus 7a€T BO3MOXHOCTB BBIYHUCJICHU A HCCKOJIBKUX JUATI'HOCTUK IJIA
MOACIIN. PCSyJ’ILTaTLI XpaHATCA B MaTpUlax UJIn Ta6nnuax JJI MOCJICAYOIICT O U3YUCHU . PGSyJ’IbTaTbI
JUAarHOCTUKHU BKJIFOYAKOT B ce0s1 3HauCHUS R-KBa,Z[paT, CYMMY KBaApaTOB OCTATKOB, OLICHKY AUCICPCUH,
CPCAHCKBAAPATUIHOC OTKJIOHCHHUEC, p-3HAYCHUC U f-3HAYEHUE.

Ot JUArHOCTHUYCCKUC IMOKA3AaTCJIM OTHOCATCA K TOYHOCTH U ITOJIE3HOCTU MOJCIIN. Bur JOJDKHBI 3allyCKaTb

JIMaTHOCTUKU OTJIEJILHO JIJIS1 COOTBETCTBYIOIIUX JAHHBIX, YTOOBI YOSIUTHCS B BBHIIOJHEHUH NMPEANOJIOKEHUN O
JIMHEWHON 3aBUCUMOCTH.
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KNN Netezza

AHaym3 GJIIDKaRIIero cXoACTBa MPeICTaBIsIeT co00i MeTo 1 Kilaccu(uKaui HaOJII0IeHUH Ha OCHOBE CXOJICTBA
HaOJroIeHNH. DTOT METO/ MAIIMHHOTO 00yueHus OBLII pa3paboTaH B Ka4eCTBE CIoco0a pacno3HaBaHUS CTPYKTYPHI
JIAHHBIX IIPH HETOYHOM COOTBETCTBHM UMEIOIUX CTPYKTYp M Habmroaenuil. [TonobHble HaGIr01eHUsT OJIM3KU APYT
K APYTY, @ HEIOXO0XXUe HabJIroIeHns, HA00OPOT, YAAJIEHbI IPYT OT pyra. Takum o6pa3om, TUCTAHIHS MEXTY
JIByMsI HAOJTFOACHUSIMH SIBJISICTCS KPUTEPHEM HX PA3JIMYMSL.

Bomskue npyr x Apyry HaOJroIeHus Ha3bIBaroTCs “cocenu’”. Korma mpeacrasiiseTcs HOBOe HAO IO IeHNE,
0003HaUYEeHHOE 3HAKOM BOTIPOCA, BEIYUCIISIETCS €T0 PACCTOSHUE OT BCeX APYTUX HAOJIIOCHUH B MOIEIIH.
OmpenensieTcs kiaaccudukanys HaudboJiee MOX0XUX HabJroaeHnil (OKaiiiiee CX0ICTBO) M HOBOE HAOJTIOIeHTE
MIOMEIIAETCS B KATETOPHIO, B KOTOPOU CONEPKUTCSI HANOOJIbITIee KOJIMUECTBO OJIMKAMIIIEro CXO/ICTBA.

Brl MOXeTe yka3aTh KOJIMUECTBO aHAJIM3UPYEMBIX OJIIDKANIINX cocelieif; 9To 3HaueHne odbo3navaercs k. Ha
PHUCYHKaxX HIXe IOKa3aHO, KakuM o0pa3oM HOBoe HaOroAeHue OyaeT KI1accuGpuuupoBaThCs C UCIOJIb30BAHIEM
JIBYX pa3JIMYHbIX 3HaueHuii k. Eciu k = 5, HoBoe HabJr0/1eHNe TOMeEIaeTCs B KATErOpHIo /, IOCKOJIBKY
OOJIBIIIMHCTBO OJIMKAKIINX coceeit mpuHauIeXuT kateropun /. OiHako ecim k = 9, HOBoe HabJroIeHne
MIOMEIIAETCsl B KATETOPHIO (), TOCKOJIbKY OOJILIIMHCTBO OJIMKANWIINMX cocenell MpUHAIICKUT KaTeropun 0 .

AHaym3 GIIIDKANIIero cXoACTBa TAKXKE MOXKET UCIOJIb30BATHCS IS BHIYMCIICHIS 3HAUCHUHN ISl HEIPEPLIBHOTO
1eJIeBOro 00bekTa. B 910 cuTyannu cpenHee mesieBoe 3HaYSHUE OJIMKANIIIErO CXOACTBA UCIOJIB3YETCS IS
MOJIy4eHUS MPEJICKa3aHHOTO 3HAYCHUS JIJIT HOBOT'O HAOJIFOISHUSI.

Onuun moaenenn KNN Netezza - O6wiue

Ha BKJIaJIKC Omniun MOJ€JIA - O6H1€C MOXHO BI)I6paTI), 3aaaBaThb JIM UM OJI1 MOACJIN, UJIM CTCHEPUPOBATh UM
aBTOMAaTHYECKH. BBl MOXeTe 3a4aTh TAKXC OIIIKUH, KOTOPBIC YIIPABJIAOT TEM, KaK BBIUYHUCIIACTCSA KOJIUIECTBO
OJIMKAMIIIMX COCSHCﬁ, U 3a]1aTh OINIMH JIJIs1 MOBBIIIEHHON MMPOU3BOAUTECIIBHOCTH U TOYHOCTU MOJCIIN.

HNms Mmoaemn MOXHO CTeHEPUPOBATH UM MOJIEJI aBTOMATHYECKH Ha OCHOBE MOJIs1 Ha3HaueHus vy noJist ID (6o
THIIA MOJIEJIU B CJIy4ae, eI HUKaKoe U3 3TUX IOJIeH He 3aaH0) 100 3a/1aTh OJIb30BATEIbCKOE UMSI.

Cocenn

Mepa PaCCTOSAHMSA. MCTOH, HCHOJ’IB3yCMbeI JJI1 UBMEPEHUS PACCTOSAHUA MEXAY TOUYKAMU JAHHBIX; YEM OoJIblIIe
PacCTosAHUsA, TEM 0OoJIbIIIe pas3jm4us. OHLII/II/IZ

* EBkimposo. (o ymosuanuio) PacctosiHue Mexay AByMsI TOYKaMM BBIYUCIISIETCS IyTEM UX COSIUHEHHS 1O
IIPSAMON.

* ManxerTeHckas. PaccTostHne Mexay AByMsI TOUKAMH BBIYHCIIIETCS KaK CyMMa aOCOJTIOTHBIX PA3HOCTEH MEXTy
UX KOOpAUHATAMH.

M Kanﬁeppa. AHaJIOTHYHA MaHXETTEHCKOM MEPE PaCCTOAHUA, HO OoJtee YYBCTBUTCJIbHA K TOUYKaM JAaHHBIX,
HaxXogJAIuMCs OJIKe K HUCTOYHUKY.

M MaKCl/lMyM. Paccrostaue MEXOY ABYMs TOUYKAMU BBIYUCIISACTCS KaK HauOoOJIbIIIee U3 pa3JII/I'{I/Iﬁ 10 JIF000M U3 UX
KOOpAUHAT.

KommuecTBo 6mmkaiimmx coceneii (K). KommiecTBo 6immkaitimmx coceneit 1151 KOHKpeTHOTO Habmonenus. OOpaTure
BHUMaHME Ha TO, YTO UCIOJIb30BAHUE OOJIBIIErO YUCIIa COce/iei HeoOsI3aTeIbHO MPUBOAMT K O0JIee TOUHOU MO/IEIH.

Br16Gop k ympaBiisieT COOTHOIICHHEM MEX/1y Hpe0TBpalleHHeM NepeoOyueHn st (OHO MOXKET OKa3aThCsl BAXKHBIM
OCOOEHHO /114 "3alIyMJIEHHBIX" TaHHBIX) U pa3pelleHus (IPUBOASIIETO K Pa3IMYHbIM NPEACKa3aHUSAM JIJIS CXOKHUX
9K3eMIUIIpoB). OOBIYHO 3HAUEHUE k TPUXOAMUTCS] HACTPAMBATh JIJIS1 KAKAOr0o HAbopa NaHHBIX C TUITUYHBIMU

S3HAYCHUAMU, pAHI KOTOPBIX MCHACTCA OT 1 JO0 HCCKOJIBKHUX JECATKOB.

IloBrICUTD OpOU3BOAUTEIIBHOCTD U TOYHOCTD
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HOpMaJ’lPBOBaTL H3MCHECHUA Mepe/] BLIYMCICHUEM PACCTOAHUA. Ota onmnus, €CJIM OHa BbI6paHa, CTAaHOAApPTU3UPYET
NU3MEPECHUA OJ11 HENPEPBIBHBIX BXOIHBIX moJiei nepea BbIYMCIICHUEM 3HAYCHHI paCCTOSIHI/Iﬁ.

HUcnoan3oBath CTEPKHEBLIC HaﬁOpr JJIAl IOBBIINIECHUS IPOU3BOAUTEIBHOCTH JISl 00JILIINX Haﬁopos JAHHbIX. Ota

onnus, €CJIu OHa B])I6paHa, UCHOJIb3YCT BbI60pKPI CTCPIKHEBBIX Ha60pOB JJId YCKOPCHU S BBIYUCJICHUA B CJIy4Yac
yuaCTus B HEM 0O0JIBIINX Ha60pOB JaHHBIX.

Onuuun monenen KNN Netezza - onuumn ckopuHra

Ha Bxmagke OHI.II/II/I MOJIEJIEH - ONIUHU CKOpHUHTA MOHO 3a1aTh 3HAYCHUE 1O YMOJIMAHUIO IJId OIIIUU CKOPHUHIa U
MIPUCBOUTH OTHOCUTCIIBHBIC BECA OTACJIBHBIM KJIaCCaM.

Craenath JOCTYIHBIM JJIS1 CKOPUHTA
Brrounts BX0IHbIE NOJIA. 3a7a€T, BKJIFOYAFOTCS JIM 10 YMOJIYAHHWIO BXOJIHBIE TOJIS JIJISI CKOPHHTA.
Bec xmacca

HCHOHBSyﬁTe OTY OIIUIO, €CJIN BBl XOTUTC UBMCHUTH OTHOCUTEIIBHYIO BA)KHOCTH KOHKPETHBIX KJIACCOB ITPpU
MMOCTPOCHUU MOICIIN.

Ilpumeuanue: ITa onuus BKJIIOYAETCS TOJIBKO B TOM clIydae, eciu s kiaccudukanuu Bl ucnoibzyere KNN. Ecim
BBINOJIHSIETCS perpeccus (TO eCTh THII 10JIeil HAa3HAYEHHU S - KOJIMUECTBEHHBIN ), 3T OIS OTKJIIOYAETCS.

Ilo YMOJIYaHUEO HA3HAYACTCs 3HAUCHHUC 1 JJI BCEX KJIACCOB, TO €CTh UX BEC OIUHAKOB. 3anaBaﬂ pa3JIMYHbIC
YMCJICHHBIC BECA IJId Pa3HbIX METOK KJIACCOB, Bl MHCTPYKTHUPYCTEC AJITOPUTM COOTBETCTBYIOIIIUM 06pa30M
B3BCIINBATDH 06yqa}0mne Ha60pbl OTACJIBHBIX KJIACCOB.

YT100BI H3MEHUTH BEC, IBAXIBI IICJIKHUTE IO HEMY B CTO.H6I_IC Bec u BHECHTE HY>XHBIC BaM U3MCHCHUS.

3navenne. HaGop MeTOK KJ1acCOB, OJIyYeHHBIN 13 BO3MOKHBIX 3HAUYCHUH 110JI HA3HAYECHUS.

Bec. BCC, Ha3HA4YaeMbIi KOHKPETHOMY KJIACCy. Haznauenue KJaccy 0oJiee BLICOKOIO Beca JiejlaeT Mo/JIeJib OoJiee
‘{yBCTBHTSHBHOﬁ K O9TOMY KJIACCYy OTHOCUTECJIbHO OCTAJIbHBIX KJIACCOB.

K-cpeaHue Netezza

V3en K-cpennne peaamsyeT aaroputM k-CpeTHIX, IPEeACTABIISIOMIAI METOI KJIACTEPHOTO aHAJIN3a. DTOT y3ei
MOJHO HCIIOJIB30BaTh, YTOOBI KJIACTEPU30BATH HAOOP JAHHBIX B OTAEJILHBIC TPYIIIHI.

DTO aJropuTM KJIacTepu3allui Ha OCHOBAHUM PACCTOSIHUN, KOTOPBIIf OCHOBLIBAETCS HA MMOKa3aTesle PACCTOSHUS
(pyHKIMK) 1T U3MEPEHMSI CXOACTBA MEX/Ty TOUKAMU TaHHBIX. TOYKM JaHHBIX HA3HAYAIOTCS OJIMDKAUIIIEMY
KJIaCcTepy B COOTBETCTBUU C UCHOJIb3YEMBIM N0KA3aTEJIEM PACCTOSHMUS.

AuropuT™M paboTaeT, BHITOJIHSIS HECKOJIBKO UTEPAIlid OTHOTO 6a30BOT0 MpoIiecca, B KOTOPOM KaK bl 9K3EMILISP
00yueHHs Ha3HAYaeTCs OJmpkaifieMy KiIacTepy (C y4eToM 3aJaHHOW (HYHKIUN pacCTOSHHUS, IPUMEHSIEMOH K
9K3EMIUTIPY U HEHTPY KJIacTepa). 3aTeM Bce IMEHTPHI KJIACTEPOB BBIYACIISIFOTCS IOBTOPHO KaK CPeHNE BEKTOPHI
3HAUYCHUH aTPUOYTOB 3K3eMIUISIPOB, HA3HAYCHHBIX KOHKPETHBIM KJIaCTEPaM.

Onuuu nonen K-cpeaHux Netezza

Ha Bxuaznke ITosist ykaseiBaeTcsi, OyayT JIM HCIOJIB30BATLCS 3HAYCHUSI POJICH MOJIEH, yke Onpe/ieIeHHbIE Ha
PaCHOJIOKEHHBIX BbIILIE y3JIaX, UM HAa3HAYCHHE MOJIei OY/AeT BBIMOJHEHO BPYYHYO.

Hcnoab30BaTh 3apanee 3a/IaHHbIE POJIA. DTa ONIHS IPUMEHSET TapaMeTPhI poJiell (Ha3HaYCHUH, IPEAUKTOPOB U TaK
Jlaiee) ¢ BOCXOISIIero y3aa Tun (W BKJIaJKd THITbI BOCXOASIIETro y3Ja ICTOYHUKA).
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HacTtpouts Ha3Ha4YeHnst HoJiell. BeiOepuTe 3Ty ONMIUIO IPH XKEJTAHUY 33/1aTh HA3HAYCHHUSI, IPSIUKTOPBI U IPYTUe POJIU
BPYYHYIO Ha 9TOM JKPaHe.

Ioas. Vicnosib3yiiTe KHOMKK CO CTPEJIKaMU JJIs1 HAa3HAUYEHUSI BPYYHYIO 3JIEMEHTOB U3 3TOTO CIUCKA MOJISIM
Ppa3JIMYHBIX POJiell cpaBa Ha SKpaHe. 3HAYKU 0003HAYAIOT AOMYCTUMBbIE YPOBHU U3MEPEHUS AJIs1 KAXKI0TO MOJIS
poJm.

Haxxmute kHonky Bee, 4ToObI BHIOPATH BCE MOJIS B CIIUCKE, UIIM HAXKMUTE KHOMKY OT/ICJIBHOTO YPOBHS M3MEPEHU,
YTOOBI BHIOPATH BCE MOJIS C 3THM YPOBHEM.

ID 3amucu. [ToJte, koTOpoe OyIeT UCMOJIb30BATHCS KAK YHUKAJIBHBIN HIEHTU(UKATOP 3aMNCH.

Hpe;[mcropbl (BXOI[HLIe IIOJISI). BLI6epI/ITe OJTHO WJIU HECKOJILKO MOJIeH KaK BXOIHBIE MOJIS 115 npeacKa3anus.

Bxknagka Onuuun noctpoeHusa K-cpeaHux Netezza

3a;[aBa;{ OIIIUH IMMOCTPOCHUSA, MOXHO HACTPOUTH NOCTPOCHUE MOACIIM B COOTBCTCTBUU C BAllIUMHA HOTp€6HOCT$IMI/I.
Ecmm BBI X0THTE IMOCTPOUTH MOACJIb C ONIIUAMU 11O YMOJTYAHUIO, HAXKMUTE KHOIIKY 33ﬂyCTﬂTb.

Mepa paccTosiHusi. DTOT mapaMeTp OMpeNesiseT Clocod N3IMEePEHUsT PACCTOSHUS MEX/y TOUKaMU JaHHBIX. boJbime
pacCTOSIHUSI COOTBETCTBYIO OOJIBIINM OTJIMYMSIM. BbIOepruTe OMH U3 NEPEUUCIIEHHBIX HIDKE BAPUAHTOB.

* EBkimpaoBa. EBkimnmoBa Mepa pacCTOSIHUS - 9TO JTMHA MPSMON MEXTy IByMsI TOUKaMH TaHHBIX.

M HOpMaJIH3OBaHHaH E€BKJINA0BA. HOpMaJ’II/ISOBaHHaH CBKJIMOBa ME€pa HO,I[O6Ha CBKJ’II/I,HOBOﬁ, HO HOpMAJIM30BaHa
0 CPCAHCKBAAPATHUIHOMY OTKJIOHCHHUIO. B oTimmume ot CBKJIMA0BA PaCCTOAHUA, HOPMAJIU30BAHHOC €BKJIMIOBO
PaCCTOAHUC HC 3aBUCUT OT CAMHHUIIBI U3MCPCHUS.

* Maxanano6uca. Mepa Maxanano6uca - 370 0600111eHHOE eBKJINOBO PACCTOSIHUE, yUYUTHIBAIOIIEe KOPPEIISIIUU BO
BXOJHBIX TaHHBIX. Kak 1 HOpMam30BaHHOE €BKJIMIOBO PacCTOsIHUE, paccTosiHue MaxaslaHoOuca He 3aBUCHT OT
CIMHULIBI U3MEPEHUSL.

* ManxerTeHckas. MaHXeTTEHCKOE PACCTOSHUE MEXY IBYMS TOUKAMU BBIYUCIISIETCS] KAK CyMMa a0COTFOTHBIX
pa3HoCTEl MEXIy UX KOOPIMHATAMU.

» Kan6eppa. KanGeppckoe paccTossaue mogqoOHO MaHXETTEHCKOMY, HO OOJIbIIIE 3aBUCHT OT OJIM30CTH TOYEK K
Hayajly KOOpJIMHAT.

* MaxkcumMyM. DTO pacCcTOSHUE MEXIY IBYMS TOYKAMH JaHHBIX BBIYHICIISETCS KaK HAMOOJIbIIee U3 Pa3JIMIMil 1o
Jr000H M3 MX KOOPIAMHAT.

Yuclio KIacTepoB. DTOT MapaMeTp ONpe/IesIieT KOJNIECTBO KJIACTEPOB, KOTOPBIE OYIyT CO3/IaHbI.

MakcnmaJjibHOe KOJIHYECTBO nTepaum“l. AJ’IFOpl/lTM BBIINIOJIHACT HECKOJIBKO l/lTepaLll/lﬁ OJIHOTO Impouecca. 3T1oT
napaMeTp OnpeacadeT KOJINICCTBO I/ITepaLlI/IfI, IIOCJIE KOTOPOIro O6y‘IeHI/Ie MOACJIU MPEKpaAlIacTCA.

Craructakn. OT1OT napaMeTp ONpeAEsi€T, CKOJIbKO CTATUCTUK 6y,£[€T BKJIFOUYEHO B MOJECJIb. BLI6€pI/IT€ OJHH U3
NEPCUYNCIICHHBIX HAUXKEC BAPUAHTOB.

* Bce. Bxirouaercs Bcs CTAaTUCTHKA, CBA3aHHAA CO CTOJ'IGIIaMI/I 1 CO 3HAUCHUSIMMU.

IMTpumeuanue: DTOT mapaMeTp BKJIIOYAET COOP MaKCUMAJIbHOTO 00beMa CTATUCTHKH, YTO MOXKET IOBJIMATH HA
MPOU3BOMTEILHOCTD Ballleil cucTeMbl. ECJM BBl HE XOTHTE MPOCMATPUBATEL MOJIEITb B IpaduieckoM Gopmare,
3amaiite Her.

* Croaonel. BkiroyaeTcs cTaTUCTHKA IO CTOJIOIAM.

* Her. Bxirouaercs TOJIBKO CTATUCTUKA, TpeOyemast IIsl CKOpUHTa MOJIEITH.
BocnpousBectu pe3yabTaThl. BKIIOUNTE 3TOT NEpekrOYaTe b, €CJIM BBl XOTUTE 33JaTh HAYaIbHOE 3HAUYECHUE

reHepaTtopa HCCB,Z[OCJ'Iy‘IaﬁHLIX quce1 AJid BOCHPOU3BEACHUS aHaJIi3a. Mo3kHO 3a1aTh LEJIOE YUCIIO UJIU K€ CO31aTh
HCCBI[OCJ'Iy‘IafIHOC 1CJI0C Y1CII0, HAXXKaB KHOIIKY Creﬂepnponan,.
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HauBHbI 6anecoBckum aHanu3 Netezza

Hawusneblit kpuTepuit baiieca - 310 00IIeM3BECTHBII aTOPUTM AJIs MPoOJieM Kiaccupukanmu. MoJies, Ha3BaHa
HAUBHOI, TOCKOJIbKY OHA pacCMaTpUBAET BCe IpejiaraeMble NepeMeHHbIe TPeACKa3aHusl Kak He3aBUCUMBbIE JPYT OT
npyra. Hausnelii kputepuit baiteca - 6bICTpBIi, MacIITAOUPyeMbIit AJITOPUTM, BBIYUCIISIONINN YCIIOBHBIE
BEPOSATHOCTH JIJIs1 COYETAHUN aTpuOyTOB U aTpubyTa HazHaueHsl. Ha ocHOBe 0Oyuaronux JAaHHBIX OLIEHUBAETCS
HE3aBUCHMAs BEPOSITHOCTh. DTa BEPOSTHOCTD NEPEIaeT MPaBAONoa001e KaXI0ro Kjlacca Ha3HAUEHUS C yYETOM
BXOXJACHUS KaXOOW KaTErOpUU 3HAYCHUHN U3 KaXI0W BXOAHOU MEPEMEHHOM.

BanecoBcKana ceTb Netezza

BatiecoBckas ceTb - 3TO MOJIeJIb, BEIBOSINAS NIEpeMEHHBIE B HA0OPe JAaHHBIX M BEPOSTHOCTHBIE (YCIIOBHBIE)
HE3aBHCHUMOCTH MeX Ay HUMH. Vcnoib3ys y3es baiiecoBckas cetp Netezza, MOXXHO IIOCTPOUTH BEPOSTHOCTHYEO
MO/IeJIb, KOMOUHUPYS HAOJII0JaeMBble U 3aITUCAHHBIE CBE/IEHUS C OOIIEN3BECTHBIMU U OUEBUHBIMU C TOYKU 3PEHUS
3JIpaBOTO CMBICJIA TaHHBIMH, YTOOBI YCTAHOBUTH NMPABIONOI00ME COOBITHI C UCIIOJIL30BAHUEM BHEIITHE HE
CBSI3AHHBIX ATPUOYTOB.

Onuum noctpoeHuna banecoscKon cetn Netezza

Ha BKJIaAJIKC IMons YKa3bIBACTCA, 6y,[[yT JIM UCIIOJIB30BATHCA 3HAUYCHU A pOHCI7I HOJIGfI, YK€ OIIPCACIICHHBIC HA
PaClOJIOKCHHBIX BBIIIC y3J1aX, UJIA HA3HAYCHUC oJien 6y/:[eT BBIIIOJTHCHO BPYYHYIO.

JUtst MTaHHOTO y3J1a TMOJIe Ha3HAUEHHS TPeOYeTCsl TOJBLKO JIJISI CKOPUHTA, TO3TOMY OHO HE BBIBOJMTCS HA 3TOM
BKJIAJIKE. 3a/1aTh UJIM U3MEHUTH MOJIe HA3HAUSHHSI MOXHO Ha y3Jie Tum, Ha BkjIajake Onmuu MoAeJId 3TOTO y3J1a U
Ha BKJIaJiKe [TapameTpsl ciienka Mo iesn. JJonoHUTEIbHYIO HHPOPMAIIUIO CMOTPUTE B pa3aene
baﬁeCOBCKoﬁ ceTH - BkJajka [Tapamerpsl” Ha CTp. 84[

Hcnoab30BaTh 3apanee 3aIaHHBIE POJIA. DTa ONIHS IPUMEHSET ITapaMeTPhI poJiell (Ha3HaYCHUH, IPEANKTOPOB U TaK
Jlaiee) ¢ BOCXOISIIero y3aa Tun (W BKJIaaKd THITbI BOCXOASIIETro y3J1a ICTOYHUKA).

HacTtpouts Ha3Ha4YeHns! HoJiell. BpIOepuTe 3Ty OMIUIO MPH XKEJTAHUY 331aTh HA3HAYCHHUSI, IPSTUKTOPHI U IPYTUe POJIU
BPYYHYIO Ha 9TOM JKPaHe.

TTous. I/ICHOJ’H)?))/IXTG KHOIIKU CO CTPEJIKAaMM JIs1 HA3HAYCHUS BPYYHYIO 3JIEMEHTOB 13 3TOI'O CIIMCKA IMOJIIM
Ppa3JIMYHBIX POJIE CrpaBa Ha SKpaHe. 3HAYKA 0003HAYAIOT JOMYCTUMbBIE YPOBHU U3MEPEHHUS [T KAXKIOTO MOJIsI
poJIH.

Haxwmute kHONIKY Bee, 4T0OBI BRIOpATh Bee MOJIS B CIHCKE, WM HAXXMUTE KHOIKY OTAEIILHOTO YPOBHS H3MEPEHUIA,
9TOOBI BEIOPATH BCE MOJISI C 9TUM YPOBHEM.

ITpeaukTopbI(BXO0aHbIE NOJs1). BEIOEpHTE OTHO MM HECKOJIBKO MOJIEH KaK BXOJHBIE MTOJIS [T IPeACKa3aHusl.

Onuun noctpoeHua banecosckon cetn Netezza

Ha BKJIaJIKC HapaMCTpI)I KOHCTPYKIHUHU 3a1ar0TCA BCE ONIUU JId NOCTPOCHUSA MOACIIN. MO)KHO, KOHCYHO, OPOCTO
HaXaTb KHOIIKY BLIHOJIHI’ITI:, YTOOBI IIOCTPOUTH MOJECJIb CO BCEMU ONIUAMMU 110 YMOJTYAHUIO, HO CKOPEEC BCETO BbI
3aXOTUTEC HACTPOUTH KOHCTPYKIUIO OJII CBOUX COOCTBEHHBIX neJjen.

BazoBblil naexc. YncoBoif naeHTHGUKATOP, IPHCBANBAEMBIN IIEPBOMY aTpHOYTY (II0JTFO BBOA) AJISI IPOCTOTHI
BHEIITHETO YIPaBJICHUS.

O01eM BbIOOpKH. O6BEM BEIOOPKH, KOTOPYIO HYXKHO HCHOJIb30BATh, €CJI KOJIMYECTBO aTPUOYTOB HACTOJIBKO
BEJIMKO, YTO BpeMsl 00pabOTKM OKa3bIBAETCS HEMPUEMJIEMO OOJIBIINM.

BI)IBOZII/IT]) JOMOJJHUTECJIbHY IO mubopMaumo BO BpeMs BbINNOJTHCHHUSA . Ecmm sTot NEPCKIIFOYAaTEJIb BKIIFOUCH (3Ha‘I€HI/IC
10 yMOJ'I‘iaHI/IIO), JOIIOJIHUTEJIbHAA I/IH(I)OpMaI.[I/IH O XO/J€ BBIIIOJIHCHUS BBIBOAUTCA B JUAJIOTOBOM OKHE COO6H_[CHI/II7L
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BpemeHHble pAaabl Netezza

BpemenHoii psii - 3TO OCJIEI0BATEIIFHOCTD YUCIIOBBIX 3HAYCHUH TaHHBIX, N3MEPEHHBIX B IIOCJIEI0BATEILHBIE
MOMEHTHI BPEMEHH (XOTs He 0043aTeJIbHO Yepe3 paBHbIC IPOMEXYTKH), HAIPUMED, €KeTHEBHBIE IIEHB! aKIUil NN
eXeHeJleIbHbIE JaHHBIE O IpoJaxax. AHAIN3 TaKUX JAHHBIX MOXET OBITh N0JIE3€H, HAIPIUMED, B BbIACJICHUN TAKOTO
MOBEJICHU s, KaK TeHJCHINY UM CE30HHOCTh (IOBTOPSIOLIUECS CTPYKTYPBI), U B IpeAcka3aHuu Oyayllero noBeAeHus
IO MPOLLLJIBIM COOBITHSIM.

Bpemennsbie psaasl Netezza moanepXUBArOT CIIEAYIONINE aJITOPUTMBI BPEMEHHBIX PSIIOB.

* CHOEKTPAaJIbHBIN aHATIN3

* OJKCIOHEHIWAJILHOE CTJIAXWBAHNE

* aBTOpPErpecCHBHOE MHTETPUPOBAHHOE CKOJB3sImee cpequee (AutoRegressive Integrated Moving Average, ARIMA)

® JOCKOMIIO3MIHU CE30HHBIX TCHL[CHLII/Iﬁ

Ot AJITOPUTMBI pa3acIaroOT BpCMeHHOﬁ pAd Ha TCHACHIUEO U CE30HHbBII KOMIIOHEHT. DT KOMIOHEHTHI 3aTEM
HCIIOJIB3YIOTCA, YTOOBI IIOCTPOUTHb MOJECJIb, KOTOPYIO MOXXHO HCIIOJIb30BAaTh IJIA Hpe,[[CKaSaHI/IfI.

CnekTpajbHblil aHAIM3 UCIIOJIB3YETCS IS HACHTU(HUKANNY NEPHOANIECKOTO IIOBEICHNS BO BpEMEHHBIX psinax. s
BPEMEHHBIX PSIOB, COCTOSIIUX U3 HECKOJIKUX BHYTPEHHUX NEPUOINYECKUX COCTABJISIOIINX, UJIM IPH HAJIMINH B
JIAHHBIX CYIIIECTBEHHOI'0 KOJIMYECTBA CIIyYaifHOTO IIIyMa CIEKTPaJIbHBII aHaIM3 MIPECTaBIIIeT HanboJiee IBHBIH
cnoco0® BbIIETICHNS EPHOINIECKUX KOMIIOHEHTOB. DTOT COoco0 0OHAPYKUBAET YACTOTHI EPUOAUIECKOTO
MOBeIeHU s, Ipeobdpasyst psI U3 3aBUCALIETO OT BpeMEHH B YaCTOTHBIN JUana3oH.

IKCNOHEHIHAJIbHOE CIJIA’KUBAHHUE - DTO CIOCO0 MPECKA3aHNUsI, UCIOJIb3YIOLIUI B3BEIIEHHbIE 3HAUEHUS IPEIbLAYIIIX
HAOJIOICHAH psiAa I IpeAcka3aHus OyAyIuX 3HaueHnH. [1py sSKCTOHeHIIAaIbHOM CTJIa)KUBAHUY BJIASIHUC
HaOJro/IeHNiA YOBIBACT BO BPEMEHH II0 SKCIIOHEHTE. DTOT CHOCO0 MPOTHO3UPYET HEKOTOPYEO TOUKY BO BPEMEHH,
KOPPEKTHPYsI IPOTHO3BI IO Mepe MOCTYILICHHSI HOBBIX TaHHBIX W IPUHIMAs BO BHUMaHUe T00aBKU, TEHACHITNIO U
CE30HHOCTb.

Mogemu ARIMA mnpenoctaBisitoT 0oJiee CI0XHBIE CTOCOOBI MOICIIMPOBAHUS TeHACHIIUI U CE30HHBIX KOMIIOHEHTOB
IO CPAaBHEHHUIO C MOJEJIIMH SKCIIOHEHIINATIBHOTO CIUIAKUBaHUs. [1py 3TOM MeTo/1e HemOCPEACTBEHHO 3aJat0TCs
HOPSIIKA aBTOPETPECCHH U CKOJIB3SIILETO CPEIHET0, a TAKXKeE IOPSIOK UCUUCIIEHNUS pa3HOCTEl.

Ipumeuanue: C npaxtuieckoit Touku 3perust moaean ARIMA HanGosiee noJ1e3HbL, €CJIM Bl XOTUTE BKJIFOYUTH B
paccMOTpEHHE IPEAUKTOPDI, TOMOTAIOINE OOBSICHATH MOBEICHUE IPOTHO3MPYEMOTO psijia, HAIpUMep, KOJINIECTBO
OTIIPaBJICHHBIX ITO MOYTE KATAJIOTOB MJIM YHCJIO TocenneHnit Web-cTpaHuipl KoMnaHuu. Moenm
9KCIOHEHIIUAJILHOTO CTJIAXXUBAHUSI OMUCHIBAIOT MIOBE/ICHUE BPEMEHHOT'O Psijia, HE MBITAsSCh OOBSICHUTD, C YeM TaKoe
MTOBEJICHNE CBI3aHO.

I[CKOMHOLWI[II/IH CE€30HHBIX TeHl]eHlIﬂﬁ yaajadaeT ne€pruoanuveCKoe NOBCACHNUEC U3 BPEMEHHBIX PAI0B, YTOOBI BBIIOJIHUTH
aHaJM3 Takou TCHACHIMU, a4 3aTEM BI)I6I/IpaeT OCHOBHOM BHJ TCHACHIUN, HAIPpUMEDP, KBAAPATUIHYIO q)yHKHI/I}O Hﬂﬂ
0a3oBoil (bOpMI)I TCHACHIUHN MOXCT HUCIIOJIb30BATHECA MHOI'O MapaME€TPOB, KOTOPLIC ONIPEACITIAOTCA, YTOORI
MHUHHUMU3UPOBATHL CPCIHCKBAAPATUIHYEO OHII/I6Ky OCTAaTKOB (TO €CTh, paSHOCTCﬁ MEXAYy MOAOTHAHHBIMU U
HaGJ’IIOI[aCMBIMI/I 3HAYCHUAMU BPEMEHHOI' O psma).

MHTepﬂO.ﬂﬂuMﬂ 3Ha4YeHuu BO BpPpeMeHHbIX pAaaax Netezza

HHTepl’lOJ’lfllﬂlﬂ - OTO NPOUECC OIICHKU U BCTABKU IMPONMYIICHHBIX 3HAYCHUH B JTAHHBIX BPEMCHHOTI'O psJa.
Ecimu MHTCPBAJIbBI BDEMCEHHOT O psia PEryjJasdpHbl, HO HEKOTOPHIC 3HAYCHU A NPOCTO HE NPEACTABJICHLI, ITPOMYIICHHBLIC

3HAYEHUS MOKHO OLEHUTH MPU NOMOILIY JIMHERHOHN UHTeproIs . PaccMOTpuM clieAyFOIIMiA psiT eXKeMeCSYHbIX
IPHUOBITUH ACCAXUPOB B TEPMUHAT a3POIIOPTA.
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Tabmuua 8. ExxemecaqHble npubbiTUA B MACCAXKUPCKUI TEPMUHAI

Mecsn IMacca:xupon

3500000

3900000

3400000

4500000

3900000

5800000

O ||| |n | bW

10 6000000

B sTOoM cityyae MHeitHAS HHTEPIOJISIMS ONIEHUBAET MPOMYIIeHHOE 3HaYeHne I Mecsina S5 kak 3650000 (cpennee
MEX/Ty 3HAUCHUSIMU J1JIs1 MecCsITeB 4 1 6).

HeperynsipHable HHTepBajIbl 00padaThIBalOTCA MHAYE. PacCMOTpHUM CIIeNyIOMUi psijl MOKa3aHU TeMIepaTyphl.

Tabnnua 9. lNokasaHua Temneparypbi

Jara Bpewms Temnepatypa
2011-07-24 7:00 15
2011-07-24 14:00 25
2011-07-24 21:00 23
2011-07-25 7:15 16
2011-07-25 14:00 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

3,Z[CCI) MPUCYTCTBYIOT IMOKA3aHU, CHATBIC B TPEX TOYKAX BPEMCHU B TCUCHUC TPEX ﬂHefI, HO 3TO BpEMs pa3HoOEC, U
TOJIBKO B HEKOTOPLBIX ClIydasaX COBIAaAA€T B PA3HBIC JHU. KpOMG 9TOI'0, TOJIBKO ABA AHSA IMOCJICA0BATCIIbHBI.

9Ty CUTYallUFO MOXHO O6pa6OTaTb JABYMSI CIoco0aMu - WJIM BBIYHACIIUTH arperaTsl, UJIA ONPCACIATb PA3MCp HIara.

ArperaTsl MOTYT OBITh €XEIHEBHBIMH arperaTaMH, BRIYUCICHHBIMHI B COOTBETCTBHH C (HOPMYJIOI Ha OCHOBE
CEMAaHTUYECKOTO 3HAHUS O JAHHBIX. BBITIOJIHEHNE 3TOM MPOIEyphl MOXKET MPUBECTHU K CIIEIYIOIIEMY HAOOPY
JTAaHHBIX.

Tabnuuya 10. lNokasaHus Temnepartypsbl (arperupoBaHHbIE)

Jara Bpems Temmnepatypa
2011-07-24 24:00 22
2011-07-25 24:00 23
2011-07-26 24:00 null
2011-07-27 24:00 24
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Kak BapuaHT, alITOPUTM MOXET PACCMAaTPHUBATE 3TOT PSI KaK APYroi OTACIIbHBIA P U ONPEACITINTH ITOIXO SN
pa3mep mara. B jaHHOM cilydyae onpeieSieHHbIM aJTOPUTMOM IIIaroM MOXET OBbITh 3HAUEHHE 8 YaCOB, YTO
IIPUBOJIUT K CJICAYIOLIEMY.

Tabmmua 11. MNokasaHus TemMnepatypbl C BbIYUCIEHHbIM Pa3MepoM Luara

Jara Bpems Temnepatypa
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

3I[CCI) TOJIBKO Y€TBIPE IMOKA3aHU COOTBETCTBYIOT UCXOJHBIM U3MCPEHUAM, HO C UCIIOJIb30OBAHUEM APYTUX
W3BECTHBIX 3HAYCHMI HCXOJHOTO pdaaa OTCYTCTBYIOIIUE 3HAYCHU ST CHOBA MOKHO BbBIYMCIIUTD HHTCpHOJ’IS{HHCﬁ.

Onuuu nonen BpemeHHbIX pagoB Netezza

Ha Bxnaaxe IToJist 3a1ar0TCSl pOJIM BXOJIHBIX HOJIEH 11 KICXOTHBIX JAHHBIX.

IMoas. Vcionp3yiiTe KHOIKY CO CTPEJIKAMU TSI HA3HAYCHUS BPYYHYIO 3JIEMEHTOB M3 3TOTO CIIACKA TIOJISIM
Pa3JIMYHBIX POJIeH cipaBa Ha SKpaHe. 3HAYKA 0003HAYAFOT JOMYCTUMEBIE YPOBHU H3MEPEHUS 1T KaXKIOTO TOJIS
poJm.

Hesb. BeibepuTe 01HO MOJIe B KaYeCTBE Ha3HAYCHUS IS TPeICKa3aHusl. DTO JOJHKHO OBITh MOJIE C KOJIMYECTBEHHBIM
YPOBHEM U3MEPEHUS.

(ITpemukTop) MomeHTHI BpeMeHH. (00s13aTelIbHO) BXxoqHOE TOJTE, coepakaliiee 3HAYCHNUS TATHI WJIA BPEMEHHA ISt
BPEMEHHOTO Psifia. DTO JOJDKHO OBITH MOJIE C KOJMYSCTBEHHBIM MJIM KaTETOPHAIBHBIM YPOBHEM H3MEPEHUS U C
THTIOM XpaHeHus maHHbix laTta, Bpems, OtmeTka Bpemern nim UnciieHHbIH. 3a1aBaeMBblif 3/1eCh THIT XpaHEHUS
JIAHHBIX [JIS TIOJIS OTIpeNIesIsieT TakXKe TUI BXOIHBIX TaHHBIX [T HEKOTOPBIX MOJIeH Ha IPYTHX BKJIaJKaX 3TOTO y3JIa
MO/JICJIMPOBAHUS.

(ITpemukTop) ID BpemennbIx psajoB (o). [Tose, conepxariee 3HaueHus1 [D BpeMEHHBIX PSIIOB; HCHOJIB3YHTE 3TO
10Jie, €CJIM BO BXO/IHBIX JJAHHBIX COJIEPKUTCSI HECKOJIbKO BPEMEHHBIX PSIIOB.

0|1|.|,VW| NOCTPOEHUA BPpEeMEeHHbIX pAAOB Netezza
EcTp aBa ypOBHS OMIMIA TOCTPOCHUS:
* ba3oBblil - mapaMeTpsl U151 BBIOOpA aJIropuT™Ma, MHTEPIOJISIUH ¥ UCIIOJIb3YEMOro AUana3oHa BpeMeHH.

* PacmmpenHbI - mapaMeTphl I IPOrHO3UPOBAHAS

B sTOM pasesie onuchiBatoTCs 6a30BbIE OMIHN.
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Ha Bxianxe ITapaMeTpbl KOHCTPYKIMM 3a1at0TCS BCE OILMHU JJIs1 HOCTPOEHUSI MOoes M. MOXHO, KOHEYHO, IPOCTO
HaXaTh KHONKY BbINOJHUTH, YTOOBI IOCTPOUTH MOJIEJIb CO BCEMH OMIHUSMHE 10 YMOJYaHHUIO, HO CKOpPEe BCETO BB
3aXOTUTE HACTPOUTH KOHCTPYKIMIO /111 CBOMX COOCTBEHHBIX IIEJICH.

Anroputm

OTH napaMeTpbl OTHOCATCS K aJITOPUTMY UCCIICTOBAHNS BPEMEHHBIX PSIOB, KOTOPBIA OYAET HCHOJIB30BATHCS.
HasBanue aaropurma. Beibepure aroput™ ucciieJOBaHUs BpEeMEHHBIX PSAAOB, KOTOPBII BBl XOTUTE MCIOJIb30BATh.
JlOCTYIHBI CIIemyIOIIe aJITOPUTMEI - CHEKTPAJIbHbIH aHAN3, IKCIIOHEHIHAIbHOE CrIakuBanue (110 YMOJIYaHUIO),

ARIMA i 1eKOMIO3MIIUSI CE30HHBIX TeHAeHHi. /[JonoTHITeIbHYI0 HHPOpMAILIUIO CMOTPUTE B pa3ieiie
[‘BpeMeHHme psnbl Netezza” Ha CTP. 73l

Tenz[emmﬂ. (TO.]'II)KO JJIs1 SKCIIOHCHIIMAJIbHOT' O CFJ'Ia)KI/IBaHI/IH) Ecmm Bo BPEMCHHOM Py MPOSBJISACTCA KaKasi-TO
TEHACHIU A, IPOCTOC SKCIIOHCHIUAJIbHOC CIJIa’)KUBAHUE pa60TaeT HE OYCHb XOPOUIO. I/ICHOHB3yﬁT€ 9TO IIOJIC OJId
YKa3aHus TCHACHIUU, €CJIM TaKasd CYyIIECTBYCT, YTOOBI OHA MOI'JIA OBITh YUTC€HA aJITOPUTMOM.

* OnmnpenensieTcs cuctemoil. (o ymomuanuio) CrucreMa caMa NbITaeTCsl HANTH ONTUMAJILHOE 3HAUYEHUE JIJI 9TOTO
napameTpa.

* Hert (N). Bpemennoit psi1 He IposIBJISIET TEHIEHIIUN.
* AnautuBHbii (A). TeHIeHIIUs pABHOMEPHOTO HApacTaHUsI BO BPEMEHH.
* JlemndupoBannbiii agauTuBHbli (DA). AnauTuBHAS TEHISHINS, 3aTYXAIOIIAsl CO BPEMEHEM.

*  MyabTumsmkaTuBablii (M). TeHneHIms Bo3pacTaHus BO BpeMeHU, OOBIYHO 6oJiee OBICTPO, YeM paBHOMEpHAS
agauTUBHAA TCHACHIIUSA.

* JlemndupoBanublii MyabTHIIMKATHBHBIA (DM). MyIbTUIIIIMKATUBHAS TEHJEHIUS, 3aTYXAOIIasl CO BPDEMEHEM.

Ce30HHOCTD. (TOIBKO TS SKCIIOHEHIIMAILHOTO critaxkuBaHus) Vcnonp3yiiTe 3TO MOJIe 7151 YKa3aHUs, MPOSIBIISET JIN
BPEMEHHOH PsI/T KaKue-I100 Ce30HHBIE CTPYKTYPHI B JAHHBIX.

* Omnpenensiercs cucteMoil. (1o ymordaanto) CucteMa caMa MBITaeTCsl HAWTH ONTAMAaJIbHOE 3HAYCHNE ISl 3TOTO
napamerpa.

* Her (N). BpemenHoii psi1 He MPOSIBJISIET CE30HHBIX CTPYKTYP.

*  AnautuBHblii (A). CTpyKTypa Ce30HHBIX (IIyKTyanuii co BpeMEHEM NPOSIBIIIET PABHOMEPHYIO BOCXOIAIIYIO
TEHJCHLIUIO.

* MyapTunimkatususii (M). To ke, 4To IpHl aITUTUBHON CE30HHOCTH, HO B JOMOJHEHNE K aMIUTUTYIE CE30HHBIX

GbaykTyanuii (pacCTOSHHUIO MEX/Ty BBICIIUMU M HU3IIUMU TOYKAMHE) IPOUCXOIUT YBEJIMUICHHUE U IO OTHOIICHUIO K
o01IeMy Bo3pacTaroleil TeHASHIIUN PIIyKTYyanui.

Hcnoan3oBath cuctemuble napaMeTpbl 1 ARIMA. (Toseko 11t ARIMA) BeiGepute 3Ty Onmuio, eciiu Bbl XOTHTE,
4TOOBI CHCTEMA caMa Ollpe/ielInila HapaMeTpsl 11 aaroputMa ARIMA.

3agath. (Tosbko A1 ARIMA) BeibeprTte 3Ty ONIMIO U HAXXMHTE KHOIKY, YTOOBI 3a71aTh TapaMeTpsl ARIMA
BPYYHYIO.

WMutepnossanus
Ecnu cpean ncxoHbIX JaHHBIX BPEMEHHOTO Psijia €CTh MPOIyIeHHbIE 3HAUEHM S, BRIOEPUTE CTOCOO BCTABKH

OIICHEHHBIX 3HAYCHUIi, YTOOBI 3aIIOJHUTH MPOOEJIbI B JAHHBIX. JIONOJHUTEIbHYIO HHPOPMALIMIO CMOTPHTE B pasjee
[‘ViHTeprossiust 3HAYCHHIT BO BpeMeHHbIX psigax Netezza” Ha ctp. 73|

* JluneiiHoe. Br1OepuTe 3TOT CIOCO0, €CIIM MHTEPBAJIBI BPEMEHHOTO Psi/ia PETYJIIPHBI, HO HEKOTOPbIE 3HAYCHUS
IPOCTO HE NMPEICTABJICHBI.

* DKCNOHEHIHAJIbHbIE CIIAHHDI. HO,Z[I‘OHS[CT TJIAAKYIO KPpUBYIO, I'IC U3BECTHBIC 3BHAYCHUSA TOUYCK JaAHHBIX
NMOKa3bIBAIOT YBCJIMUYCHUC NJIM YMCHBIIICHUC C 00JIbIIIOMN CKOPOCTBIO.

* Ky0Ounyeckue cniaiinpl. [ToAroHsET U3BECTHBIE TOYKU JTAHHBIX TJIAJIKOM KPUBOM JIJIS1 OIICHKU OTCYTCTBYIOIIIUX
3HAYCHUIA.
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Junana3oH BpemMeHu

3/1ech MOXHO BbIOPATD, UCMOJIb30BATH JIU JJIS1 CO3JAHUS MOJIEJIU TIOJIHBIN Uana3oH JAaHHBIX BPEMEHHOTO PsiJia WJIn
MIOMHOXECTBO CMEXHBIX 3HAUEHUHN 3TUX TaHHBIX. JlOMycTUMBbIe BXOAHBIE 3HAYSHHUSI IJIsl 9THUX MOJIEH OnmpeesIroTCs
TUIIOM XPaHEeHUsI TaHHBIX JIJI1 JAHHOTO MOJIs, 33 JaHHBIM JJIs1 TOYeK BpeMeHH Ha Bkjajke [Tos. JonomHuTe bHyO
HHPOPMAIUIO CMOTPUTE B pa3ielic |“Onunn noJiell BpeMeHHbIX psoB Netezza” Ha CTp. 7SI

* Hcnoab30BaTh camoe PaHHEE U CaMO€ NO3aHEE BPpEeMsl, TOCTYIIHOEC B JTAHHbIX. BbI6CpI/ITC OTY OIIIUIO, €CJIN BbI
XOTUTE UCMOJIb30BATh MOJIHBIN AUANIA30H JaHHBIX BPEMCHHOTI'O pdaa.

* 3aaaTh BpeMeHHOe OKHO. BbIOepuTe 3Ty OMIHUIO, €CJIM Bbl XOTUTE UCMOJIB30BAThH TOJILKO YaCTh BPEMEHHOTO Psijia.
Uto0bl 327aTh TPAaHMIIBI, HCTIOJIB3YITE moJiss CaMoe panHee Bpems (0T) 1 Camoe no3/Hee Bpems (J10).

Ctpyktypa ARIMA

3anaiiTe 3HAUCHUS Pa3JIMYHBIX HECE30HHBIX U CE30HHBIX KOMIOHEHTOB Mojiesiu ARIMA. B kaxom ciyvae
OIpeJIeITUTe ONepalyio = (paBHO) WK <= (MEHbIIIC HJIA PAaBHO), a 3aTeM 3aJlaiiTe 3HAUEHUE B COCETHEM ITOJIE.
3HaueHMS TOJDKHBI OBITh HEOTPUIATEIbHBIME MEJILIMA YACTIAMHU, 3aIAFOIITUMU CTEIICHH.

Hece3onnasi. 3aucHus Pa3JIMIHBIX HECE3OHHBIX KOMIIOHEHTOB MOICIIN.

* Crenenn aBToxoppessimn (p). KommaecTBo mopsakoB aBToperpeccuu B Moaerm. [lopsinku aBToperpeccun
3a7ar0T, KaKue MpeAbIAyIIre 3HAYCHNS U3 Psiia UCIIOIB30BAJINCE ISl IPEACKa3aHusl TEKYIINX 3HAUCHUIA.
Hanpumep, mopsimok aBToperpeccuu 2 03Ha4aeT, YTO [T IMpeACcKa3aHus TEKYIero 3HAaYeHHsI NCTI0JIb30BaJIOCh Ha
ZiBa mepuoaa OoJjiee paHHEe 3HAYCHUE U3 PAIA.

*  OtkJionenne (d). 3agaeT MOPSIIOK UCYUCIICHUS PA3HOCTEH, MPUMEHUMBIN K PSAY IO OIICHKH MOJIETICH.
Boruuciienue pa3HocTeit HeOOX0IMMO PU HAJTMYUU TeHACHIUH (PSIIbI C TEHACHIUSIMU OOBIYHO HECTAI[MOHAPHBIE,
a moaesmpoBanune APTICC npeamnosiaraeT CTallMOHAPHOCTD) U UCIIOJIL3YETCS IS YIAJICHUS 3TUX 3PPEKTOB.
ITopsa0K UCUUCIICHUST pA3HOCTE! COOTBETCTBYET CTENEHH TEH/ICHIMH PsI/ia - PA3HOCTHU MEPBOTO MOPSIIKA
YYUTBIBAIOT JITHEHHBIC TCHACHIIUH, PA3HOCTH BTOPOIO MOPSIIKA - KBaIPATUYHbIC, M TAK JaJIee.

*  Ckojs3simee cpeanee (q). KonmmiecTBo MOPSAKOB CKOJIB3SIIETO CPEAHETO B MOIEH. [TOPSIKH CKOJIB3SIIIETrO
CpeIHero 3aJal0T, KaK OTKIJIOHEHNS OT CPEIHEro 3HAUCHHS PsIa MPeABIIYIINX 3HAUCHUN NCIOIb3YIOTCS IS
IpeacKa3aHms TeKyIIuX 3HaueHuil. HampuMep, HOpsIIKA CKOMB3AIIETO cpeaHero 1 i 2 yKa3bpIBaroT, YTO
OTKJIOHEHHS OT CPEeIHETO 3HAUCHUS pAaa IS KaXXI0TO 3HAYCHHUS 34 MPOIILIBIE ABa Ieproaa OyayT
paccMaTpuBaTLCS IS MPeICKa3aHus TEKYIIUX 3HAYSHUH psia.

Ce3onnas. Ce30HHBIE KOMIOHEHTHI aBTOKOppesssinun (SP), oTkionenus (SD) u ckoub3siero cpenuero (SQ) urpatot
Ty %€ POJib, YTO U UX HECE30HHbIE aHaoru. OQHAKO JJIS CE30HHBIX MOPSAKOB HA TEKYIUe 3HAYCHUs Psia BIMUSIOT
IIpeAbLAYIINE 3HAYCHNU I, OT/ICJICHHbIE OJJHUM HJIM HECKOJIbKMMHM Ce30HHBIMU neprogamMu. Hanpumep, nist
€XEeMEeCSYHBIX JaHHBIX (Ce30HHBIN epnos 12) ce30HHBINH MOpsIoK 1 03HAaYaeT, 4TO Ha TEeKyIlee 3HAUYCHUE psiia
BJIMSIET 3HAUCHHUE Psifa HA 12 MeproaoB paHee TEKyIero. TeM caMbIM IS eKEeMECSYHbIX TAHHBIX Ce30HHBIN
MOPSAZOK | - 3TO TO e caMoe, YTO HECE30HHBII MopAIoK 12.

Ce30HHBIEC TAapaMETPhI pACCMATPUBAIOTCS TOJIBLKO B TOM CJIydae, €CJId B JaHHBIX OOHAPYKEeHA Ce30HHOCTD UJIN BBI
3agaete napameTp [lepuon Ha Bkiajake JloMOJIHUTEIILHO.

Onuum nocTpoeHua BpeMeHHbIX paaoB Netezza - gononHUTENbHO
Z[OHOJ'IHI/ITCJ'ILHLIC napaMeTpbl MOXHO UCIIOJIb30BATh, YTOOBI 3a4aThb OO ITPOTHO3UPOBAHUA.

Hcnoab30BaTh cHCTEMHBIE napaMeTpbl 1J1 onuuii MoCTpOoCHUA MO/I€IM. BbI6€pI/ITC OTY OIIIUIO, €CJIN BBl XOTUTE,
4TOOBI CUCTEMA caMa onpeacimiia 10NOJTHUTEIIbHBIC ITapaMETPhI.

3apnaiite. Beibepute 9Ty OMIMIO, €CJIM BBl XOTUTE 3aJaTh JONOJHUTEIbHBIE TapaMeTPhl BpyuHyto. (DTa onuus

HEIOCTYIHA, €CJIM UCIOJIb3YETCS aJITOPUTM CIIEKTPAJILHOTO aHAJIN3A).

* Ilepnon/Emunnnst 1uis nepuoaa. [leprox BpeMeHn, mocjie KOTOPOTro HEKOTOPOE XapakTepUCTUIECKOE TIOBEICHIE
BPEMEHHOTO psiia MOBTOPSET caMo cebs. Hanmpumep, 17151 BpeMEHHBIX PSAA0B €XeHeIeIbHBIX TPOIaX 3aaiTe
3HavyeHue 1 15 mepuoaa u Hegenu muist eauuuil. [lepuoa 1okeH ObITh HEOTPUIATEILHBIM LIEJIBIM YHUCITIOM;
Eunngs! 101 nepuoia MoryT OBITE cieayroinue - Mummcekynasl, Cexkynasl, MunyTbl, Yacsl, {nu, Heemn,
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Ksapraunbl unu I'oabl. He 3anaBaiite 3nauenue Equnnnst 4015 nepuoaa, eciu He 3a/1aH Ilepuoa nm tun 3Ha4eHni
BpeMeHHU He uncsieHHbIH. OqHako ecm 3a7aH [lepuoa, HYKHO 3a1aTh U EQuHUIBI 1151 nepHoaa.

ITapameTpsl /1 Nporuo3upoBanusi. Bol MoxxeTe BEIOpATh BAPUAHT CO3/IaHMS MPOTHO3a - UJIM 10 KOHKPETHON TOUKH
BO BpPEMEHU, WJIM B KOHKPETHBIX TOYKaX BpeMeHU. JlomycTUMBble BXOAHBIE 3HAUEHUS ISl 9TUX MOJIEH ONpeaeIsitoTCst
THIIOM XpaHEeHUs JaHHBIX JIS TAHHOTO MOJIs, 3 JaHHBIM 111 TOUeK BpeMeHH Ha BKJiaake [Toirs. J1omoTHATETbHYIO
HH(pOPMAIIIO CMOTPUTE B pa3ielie |“Onu1/11/1 oJielt BpeMeHHBIX psiyioB Netezza” Ha cTp. 7SI

* Topu3onT mporno3a. Beibepute 3Ty onmuro, € Bbl XOTUTE 331aTh TOJbKO KOHEUHYIO TOUKY IS
nporuo3upoBanus. [Iporuno3sl OyayT Ae1aTbes TOJIBKO A0 3TON TOUYKH BPEMEHH.

* Bpemena nporno3a. Beibepute 3Ty onmuto, 4TOOBI 3a4aTh OJHY WIIM HECKOJIBKO TOUEK BPEMEHH, [IJI1 KOTOPBIX
OynyT menatbes mporHo3bl. Haxmute kHOnKy /106aBHTh, 4TOOB! 10OABUTH HOBYIO CTPOKY B TaOJIMIly TOUEK
BpeMeHHU. J1J1s1 yaasieHust CTpOKU BBIOEPUTE 3Ty CTPOKY M HAKMUTE KHONKY Y JAJIHTh.

Onuuun mogenu Netezza Time Series

Ha BKJIaAJIKE Omniun MOJCJIM MOXHO BLI6paTb, 3adaBaThb JIM UM OJ1d MOACJIA, UJIA CTCHEPUPOBATh UM
aBTOMAaTHYECKH. BBl MoXeTe 3a4aThb TAKXC 3HAUYCHHUSA 10 YMOJIYaAHUIO OJIs OIIUNA BBIXOAHBIX JAHHBIX MOJICJIN.

HNms Mmoaen MOXHO CTeHEPUPOBATH UM MOJEJIA aBTOMATHYECKH HAa OCHOBE MOJIs1 Ha3HAaueHUs vy noJist ID (6o
THIIA MOJEJIN B CIIyYae, eCJIM HUKaKOe U3 ITUX MOJIel He 3a/1aH0) MO0 3aaTh [T0JIb30BATEIECKOE M.

CZIeJ]aTb JOCTYIIHBIM JIJIf1 CKOPHHI'A. 3,[[er MOXHO 3aJaTh 3HAYCHUA IO YMOJIYaAHUIO JIA OMnIut CKOpHUHIa, KOTOPLIC
HOABATCA B JUAJIOTOBOM OKHE J1JIs CJICIIKA MO/JCJIN.

* Bk/royaTb XpOHOJIOIHYECKHE 3HAYCHHS B BBIBOJ . 10 yMOJTYaHNIO BBIXOJHBIE JAHHBIE MOJEJIM HE BKJIIOYAIOT B
ceOst 3HAUCHUSI XPOHOJIOTMYECKUX TAHHBIX (TaHHBIX, UCIIOJIb3yEMBIX IJIS Tpe/IcKa3aHuii). BkirounTe aToT
MepeKJItoYaTe b, YTOOBI BKIFOYUTH B BHIXOJAHBIC JAHHBIE 3TU 3HAYCHUS.

* BkJ/10YaTh HHTEpPNOJIMPOBAHHbIE 3HAYEHHS B BbIBOJ . ECii BbI BHIOPAJIN BKJIFOUEHNE B BHIXO/IHBIC TAHHBIC
XPOHOJIOTHIECKUX 3HAYCHHH, BKJIFOUMTE 3TOT MEPEKITFOYATENIb IPH JKEJIAHNN BBIBOJUTH U HHTEPIOJIMPOBAHHBIE
3HauCHMS (€CIIM TaKue CyIIecTBYIOT). OOpaTuTe BHUMAaHHUE HAa TO, YTO HHTEPIOJIALHUS pabOoTaeT TOJIBKO C
XPOHOJIOTMYECKUMHU JaHHBIMHU, I03TOMY 3TOT NEpeKJIrouaTesIb HeJOCTYIIeH, €CIIN He BhIOpaHa onius Braounts
XPOHOJIOTHYECKHE 3HaYeHHsl B BBIXO/IHbIE JaHHble. JIONOJHUTEIbHYIO HHPOPMALIMIO CMOTPHTE B pasjee
|“I/IHTepl'IOJ'I$IHI/IH 3HA4YEeHUH BO BpeMeHHBIX psigax Netezza” Ha CTp. 73l

Netezza TwoStep

V3en TwoStep peammzyet anroputm TwoStep, KOTOPEBIH oOecrieynBaeT cocod KiIacTepu3anuil B 0OJIBIIAX HAOopax
JTAHHBIX.

DTOT y3eJ MOXHO UCHOJIb30BaTh, YTOOBI KJIACTEPU30BAThL JAHHBIE C YIETOM JOCTYIMHOCTU PECYPCOB, HAIPUMED,
NaMsITH U BPEMEHHU.

AuroputM TwoStep - aJIropuTM UCCIICIOBAHUS JaHHBIX B 0a3¢ TaHHBIX, KOTOPBI KJIACTEPU3YET TaHHBIC
CIIeAYIOIIUM CIIOCOOOM:

1. OA clustering feature (CF) tree is created. 9To BrICOKOCOATAHCUPOBAHHOE JAEPEBO COMCPIKUT BOZMOKHOCTH
KJIACTEPHU3AIMHU [T MEPAPXUYECKOM KIIACTEPU3AIIMHU, IPU KOTOPOU MO00HbIE BXO/IHBIE 3AIMCH BKJIFOYATCS B
OJTHH U T€ € Y3JIbl IepeBa.

2. Komneunsie y31s1 nepeBa CF nepapxuvecku KJIacTepU3yrOTCS B TAMSTH, YTO Ta€T KOHEYHBIH pe3yIbTaT
KjacTepusanuu. Hawtydlnee 4uciio KJIacTepoB ONPENesIsieTCsl aBTOMAaTH4eCKu. Eciiu Bbl yka3biBaeTe
MAaKCHUMaJIbHOE YUCJIO KJIACTEPOB, OIPEAEIISCTCS HAUJTyYIlIee YUCIJIO KJIACTEPOB B YKA3aHHBIX IIpeesax.

3. Pesymbprat KjIacTepH3anuyl yTOYHSETCS HA BTOPOM IIIare, rAe K JAaHHBIM IPUMEHSETCS aJIr OPUTM, TOTO0OHBIIH
anroputmy K-cpegHux.
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Onuun nonen TwoStep Netezza

3ajaBast 3TH OIIMU NOJIEH, BBl MOXETE YKa3aTh UCIOJIb30BaHUE TAPAaMETPOB POJIEH 1OJIs, ONPEAEICHHbIX B y3JIaX
BOCXOJISIIIIETO MOTOKA. BBl MOeTe Taxke BBIIIOJHUTh HA3HAUSHUS HOJIeH BPyUHYIO.

Bl)lﬁpaTL 3JIEMEHT. BLI6€pI/ITe 9Ty OIINUIO, YTOOBI UCHOJIL30BATh nmapaMeTpbl pOJ'ICfI U3 y3J1a TUlla BOCXOOAIICTO
IIOTOKA HUJIM U3 BKJIAJAKH Tunsr y3J1a ICTOYHHUKA BOCXOOAIICTO ITOTOKA. HapaMCTpBI poneﬁ - 9TO, HAIIpUMEDP,
Ha3HAYCHUA U MPEOAUKTOPHI.

HacTtpouts Ha3Ha4YeHnst HoJiell. BiGepuTe 3Ty OMIUIO, €CJTH XOTUTE HA3HAYUTH OOBEKTHI HA3HAYEHHUSI, TPEUKTOPBI U
JIPYTHE POJTH BPYUHYIO.

IHoas. ITpu nomou cTpesIok Ha3HAYbTE JIEMEHTHI U3 9TOrO CIUCKA BPYYHY!O [10JIIM POJICH B IPABOU 4acTU
9KpaHa. 3Hauku 0003HAYAIOT JOMYCTHUMBbIE YPOBHU U3MEPEHUS U1 KX AO0TO MOJIS POJIH.

ID 3ammcu. HOJ’IC, 3HAYCHHUC B KOTOPOM 6yH€T HCIIOJIb30BATHCA KaK I/I,I[CHTI/ICI)I/IKaTOp yHI/IKaJ'IbHOﬁ 3aIliCHu.

IIpeaukTopbI(BXO0aHbIE NOJsT). BRIOSpHTE OTHO MM HECKOJIBKO MOJIEHt KaK BXOHBIE MOJIS JUUTS IIpeICKa3aHusI.

Onuuun noctpoeHua TwoStep Netezza

3aﬂaBaH OIIIUU MOCTPOCHUSA, MOXHO HACTPOUTH IMMOCTPOCHUC MOACJIA B COOTBETCTBUU C BallUMU HOTpe6HOCT$[MI/I.

Ecnu BBI XOTHTE IMOCTPOUTH MOACJIb C ONIIUAMU IO YMOJTYAHUIO, HAXKMUTE KHOIIKY 3anycrmb.

Mepa paccTosiuns. DTOT apaMeTp ONPeIeIIeT CIOCO0 U3MEPEHHS PACCTOSHIS MEXAYy TOUYKaMU JaHHBIX. Bojbime
PACCTOSIHHSI COOTBETCTBYIO OOJIBIIAM OTJIMYUSM. BO3MOXHBI onIuu:

Log-npasnononodusi. Mepa npasaonogo0us NpUNUChIBAET IEPEMEHHBIM BEPOSITHOCTHOE paclpe/iesIeHue.
ITpennosnaraeTcs, 4TO HEIPEPHIBHBIE IEPEMEHHBIE UMEIOT HOPMAJIbHOE paclpeie/IeHUe, a KaTerOpraIbHbIe
IIepeMeHHbIE - HOJIMHOMHUaJIbHOE. Bee nepeMeHHble IpeInosiararoTcsi He3aBUCUMBIMH.

EBkimpaoBa. EBxiIn10Ba Mepa pacCTOSIHUA - 3TO JJIMHA NPSIMOM MEXAY ABYMs TOUKAMU JAHHBIX.

Hopmamm3oBannas eBkjangoBa. Hopmanm3oBaHHAS €BKIINIOBA Mepa MOI00HA eBKJINAOBOM, HO HOpMAaJIM30BaHa
10 CPEeIHEKBAIPATUIHOMY OTKJIOHEHHUIO. B OT/IMYMe OT €BKIINIOBA PACCTOSHHS, HOPMAJIM30BAHHOE €BKJIIIOBO
paccTosiHue He 3aBUCUT OT €AMHUIIBI U3MEPEHUS.

Yucsio KJIaCTEpoB. 3T1O0T napamMeTp ONpeaea€T KOJIUUCCTBO KJIaACTCPOB, KOTOPLIC 6y£[yT co3q1anbl. Bo3MoxHBI
OIIUuun:

ABTOMATHYECKH BBIMHCJISTH YHCJIO KJIaCTEpoB. Yucno KJIACTECPOB BBIYUCIIACTCA aBTOMATHUYCCKU. Br1 MmoxeTe
3aaTb MaKCUMAJIbHOEC YUCJIO KJIACTCPOB B MOJIC MaKCﬂMyM.

33LlaTl> YHCJI0 KJIACTEPOB. 3aHaI7ITC, CKOJIBKO KJIACTCPOB JOJDKHO OBITh CO3/1aHO.

CTaTHCTHKH. DTOT IapaMeTp ONpeIesseT, CKOJbKO CTATUCTUK OyAeT BKIIFOUEHO B MOJIeJIb. BO3MOJXHBI ONIINY:

Bce. Bximrouaercs Bcst CTAaTUCTHKA, CBA3aHHAA CO CTOJ'I6L[aMI/I 1 CO 3HAYCHUSIMMU.

IMpumeuanue: DTOT mapaMeTp BKIIFOYAET COOP MaKCHMAILHOTO 00beMa CTATUCTUKH, YTO MOXKET HMOBJIUATH HA
MIPOU3BOAMTEIHLHOCT Ballleil cucTeMbl. ECJ BBl HE XOTHTE MPOCMATPUBATL MOJIENTb B IpaduieckoM Gopmare,
3agaiite Her.

CTOJIﬁl.[I)]. BximrouaeTcs craTucTuka mo CTOH6H3_M.

Hert. Bxirouaercst TOJIbKO CTATUCTUKA, TpeOyemasi 1J1s1 CKOPUHTa MOJIEIIH.

BOCl’lpOl’BBECTI/I pe3yabTaThl. Bximounte 3TOT IEPEKIIFOYATCIIb, €CJIM Bbl XOTUTE 3aJaTh HAYaJIbHOC 3HAYCHUC
reHepaTopa HCCB,Z[OCHy‘iaﬁHLIX YUCCJI OJIsI BOCIIPOU3BCACHU A aHAJIM3A. MoxHO 3aJaTh IEJI0C YUCJIO UJIM XK€ CO31AaTh
HCGBHOCHy‘IaﬁHOG 1EJI0€ YUCJI0, HAXXaB KHOIIKY CFEHepI{lpOBaTb.
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PCA Netezza

AHanm3 rJIaBHBIX KOMIIOHEHTOB (principal component analysis, PCA) - 3T0 MOIIIHOE CpeICTBO COKpAIeHus 00bemMa
JIAaHHBIX, Pa3pab0TaHHOE JJIs1 YMEHbBIIIEHUS CJI0KHOCTU AaHHBIX. PCA HaXoauT JMHEHbIE KOMOWHAIINY BXOTHBIX
moJiedl, KOTOPBIMU IJIABHBIM 00pa30oM ONpeNesISIoTCs U3MEHEHNS B 1ieJIoM Habope MoJieil, rie KOMIOHEHTHI
OPTOrOHAJILHBI APYT Apyry (He ckoppesmpoBansl). Lens PCA - HaliTu HE60JIbIIIOE KOJIMYECTBO IPOU3BOIHBIX MOJIEH
(TJIABHBIX KOMITIOHEHTOB), KOTOPBIE 3((HEeKTUBHO CYMMUPYIOT HH(GOPMAIIUIO UCXOTHOTO HAOOpa BXOIHBIX MOJICH.

Onuuu nonen PCA Netezza

Ha Bxmamke [Toss ykassiBaetcs, OyayT JI UCIOJIB30BATHCS 3HAUCHHS POJIEH MOJIeH, yke OnpeIesieHHbIe Ha
PACIIOJIOKEHHBIX BBIIIE Y3JIaX, MM Ha3HAYCHUE MOJIel OyIeT BBIIIOJIHEHO BPYYHYFO.

Hcnoab30BaTh 3apanee 3a/IaHHbIE POJIM. DTa OMIIKS MPUMEHSET TapaMeTphl poJieit (Ha3HAYCHHI, IPETUKTOPOB U TaK
Jasee) ¢ Bocxoasiero y3iaa Tun (uim BKjIa ki THIBI BOCXOSIIEro y371a HCTOYHHUKA).

HacTpouts Ha3navenns: noJieii. BeiOepute 3Ty ONMIMIO IPH JXeJIaHUU 3a1aTh Ha3HAYCHUS, IPEIUKTOPBI U IPYTHe POJIA
BPYYHYIO Ha 3TOM JKpaHe.

Ioas. Vcnomnp3yiiTe KHOIKH CO CTPEJIKAMU TSI HA3HAYCHHS BPYYHYIO 3JIEMEHTOB U3 3TOT'O CIHCKA TOJISIM
PAa3JIMYHBIX POJIeH CipaBa Ha SKpaHe. 3HAYKH 0003HAYAIOT JOMYCTUMEBIE YPOBHU U3MEPEHUS 1ISI KXKIOTO TOJIS
poJm.

Haxwmure KHOIIKY Bce, YTOOBI BLI6paTI) BCC MMOJIA B CIIMCKE, NI HAXKMUTE KHOIIKY OTACJIbHOT'O YPOBHS I/I3MepeHI/II71,
YTOOBI BI)I6paTb BCC IOJIsSI € 9TUM YPOBHEM.

ID 3amncu. [Tose, kxoTopoe OymeT NCIOIb30BATHCS KaK YHUKATIBbHBINA HICHTH(PHUKATOP 3aIHCH.

IIpeaukTops! (BX0HbIe N0s). BEIOeprTe OTHO MITH HECKOJILKO IOJICH KaK BXOIHBIEC OJIS JJIS IPEeICKa3aHus.

Onuuu noctpoeHua PCA Netezza

Ha Bxnanke [TapameTpbl KOHCTPYKIUH 3aJAFOTCS BCE OIIIMM JJIS MOCTPOCHUS Moied. M0XHO, KOHEUHO, IPOCTO
HaXaTb KHONKY BbINOJHATE, YTOOBI NOCTPOUTH MOJIEJIb CO BCEMH ONUUSMU 0 YMOJYaHHUIO, HO CKOpPEe BCETO BbI
3aXOTUTE HACTPOUTH KOHCTPYKIHUIO JIJI1 CBOMX COOCTBEHHBIX IIEJICH.

LenTpupoBath 1annbie nepea BbruuciaenneM PCA. Ecii maHHBIN epekIrouaTelb BKIFOUCH (TI0 YMOJTIAHUIO), 3Ta
OTIUS TIepel aHAJIM30M BBHITIOJIHSET IEHTPUPOBAaHNE TAHHBIX (Ha3bIBaeMOe TakxKe "H3BIICUCHUE CPETHEro").
LlenTpupoBaHue JTaHHBIX HEOOXOIUMO JJIs1 OOECIIeYeHHUs TOTO, YTOOBI TJIABHBII KOMIIOHEHT ONHCHIBAJI HAITPABJICHUE
MaKCUMaJIbHOTO U3MEHEHU S, B MPOTUBHOM CJIy4ae KOMIOHEHT MOXET OOJIbIIle COOTBETCTBOBAThH CPETHEMY
3HAYCHUIO JaHHBIX. OOBIYHO 3TOT NEPEKJIFOUYATEh BBIKJIFOUAETCS TOJIBKO JJIs1 MOBBIIIEHUS TPOU3BOIUTEILHOCTH,
KOTJIa JAHHBIE YK€ MOJITOTOBJIEHBI 3TUM CIIOCOOOM.

BbmosmnTs MacmrabupoBanne TaHHLIX nepe/l BbruucsenneM PCA. D1a onius BHINMOJIHSIET MaclITaAOUpOBaHUE
JIAHHBIX NIEpe/] aHAJIM30M. DTO JIelaeT aHAJIM3 MEHee TPOU3BOJIbHBIM, KOT/1a Pa3JIMYHbIC IEPEMEHHBIE U3MEPSIFOTCS
pa3sHLIMHU eIMHAIAMU. B cBoell mpocTeiiieii (hopMe MacIITaOupoBaHKUe JAaHHBIX JOCTHTACTCS JEJICHUEM KaX O
NEPEeMEHHOM Ha ee CpeTHEKBaIpaTHYHOE OTKJIOHEHUE.

Hcnoab30BaTh MeHee TOUHBIN, HO ObICTpBIH MeTox Bbhruncaenusi PCA. T1pu Be16ope 3TO# Onium aaroputM
UCMOJIb3YET MEHEe TOUHBIN, HO OBICTPBIN CII0COO HAXOXKACHUS TJIaBHbIX koMmoueHTOB (forceEigensolve).
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YnpasneHue moaenamu IBM Netezza Analytics

Monemu IBM Netezza Analytics 1006aBIsIIOTCS Ha XOJICT ¥ MAJIUTPY MOJIEJIel TaKuM ke 00pa3oM, Kak OCTaJIbHbIE
mozenn IBM SPSS Modeler, u ux MOXHO UCIOJIb30BATh TaKUM e 00pazoM. OIHAKO eCTh HECKOJIBKO BaXKHBIX
ocobeHHOoCTell, TocKoJIbKY Bce moiesm IBM Netezza Analytics, co3nannslie B IBM SPSS Modeler, ¢paktuuecku
CCBLIAIOTCSI HA MOJIEJIN, XpaHsIInecs Ha cepBepe 0a3bl JaHHBIX. TakuM o0pa3oM, ISl IPaBUIIbHOM paboThI OTOKA
TpebyeTcs coenuHeHne ¢ 0a30ii JaHHBIX, B KOTOPOU MOJIesIb ObljIa co37ana, M 4TOOB! TabJmIa MOJIes I He
N3MEHSJIACh BHELTHUM HPOIIECCOM.

CHopuHr moneneu IBM Netezza Analytics

Mopenu npecTaBiIeHbl HA XOJICTE 30JI0THIM 3HAYKOM cJienka Moes. OCHOBHAsI LIEJIb CJIENKA - OLICHUBAHIE
JIAHHBIX [JI IPOTHO3MPOBAHUS M JAJIbHEHIINI aHam3 cBOicTB Moaesu. ONeHKH J0OaBIISIOTCSA B BUAE OJHOTO WJIH
HECKOJIbKUX JOTOJIHUTEIIbHBIX MOJIeH TaHHBIX, KOTOPBIE MOXHO J€JIaTh BUIUMBIMU, IPUCOEIUHSAS K CJICTKY Y3€J
TaOJIUIIBI ¥ BBIIIOJIHAS BETBb IOTOKA, KaK ONUCAHO HIDKE B 3TOM pasjesie. HekoTophle n1uaorosble OKHa CJIeNKa,
Taxue kak JlepeBo pemenuii u [lepeBo perpeccun, CoaepkaT JONOJHUTEIbHYIO BKIaaky Mozess, Ha KOTOpoit
BBIBOAUTCS HAIJISIAHOE MPEICTABIICHUE MOACIIH.

JIonoJHUTEBHEIE OJIS OTArYaroTCes npedukcom $<id>- nepen umMeHeM 101 Ha3HAYEHHUS, Tae <id> 3aBUCHUT OT
MOJIeJI ¥ OKa3bIBACT TUI 100aBIsieMoil mHpopManuu. Pa3mmiynHble HaAeHTA(UKATOPBI OMUCHIBAIOTCS B pa3jeliax,
TOCBSIIEHHBIX CJIENIKY TOW UJIM UHOW MOJEJIN.

YUToOBI HOCMOTPETD OIEHKH, BHIOJIHUTE CIIEAYIOIINE JSHCTBUS:
1. TlpumcoenuHWTE K CJIENKY MOEIH y3eJI TAOIAIBI.

2. Ortkpoiite y3es TabIuLbL.

3. IlenkHuTE O KHOMKE BBINOJIHUTD.

4

HpOprTI/ITe OKHO TaOJIMYHOTO BBIBOJA OO IIPaBOT'O Kpasd, YTOOBI YBUACTH JONOJIHUTECIIbHBIC ITOJISA U UX OLICHKU.

Bknagka cepBepa cnenka mogenu Netezza

Ha Bxmagxe CepBep MOXKHO 3a/1aTh MapaMeTPHI cepBepa Il CKOPUHTA MOJIe . MOKXHO MO-TIPeKHEMY
HCIIOJIb30BAaTh COSAMHEHHE C CEPBEPOM, 3aJaHHOE BBIIIE, a MOXXHO IIEPEMECTUTh JaHHBIE B IPYTYI0 0a3y TaHHBIX,
yKa3aB ee 37eCh.

IMoapoGHocTH cepBepa 6a3 mannbix Netezza. 31ech 3aa10TCsI TOAPOOHOCTH O COEAMHEHUU AJ1s1 6a3bl TAHHBIX,
KOTOPYIO XOTUTE UCIOJIL30BATh [IJIsl MO/JIEJIH.

* Hcnosnb3oBath Bocxosiulee coeaunenne. ([To ymosruanuio) Mcnoib3yet 1o gpo6HOCTH O COSIMHEHNUH, 3aJaHHbIC
Ha BOCXOJISILIIEM Yy3JIe, HAPUMED, y3Jie UCTOUYHHUKA 6a3bl NaHHbIX. [Ipumeuanue: DTa onuus paboTaer, TOJIbKO
€CJIM BCE BOCXOSIIUE Y3JIbI MOTYT HCIOJIb30BaTh 00paTHbI nepeHoc SQL (SQL pushback). B atom cityuae
HEePEHOC MAaHHBIX U3 0a3bl JAHHBIX HE HYXKEH, MOCKOJIbKY SQL MOJHOCTHIO peasii3yeT BCe BOCXOISIINE Y3JIbI.

* IlepemecTHTb JaHHBIE HA coeuHeHHe. [IepeHOCHT MaHHBIE B yKa3aHHYIO 3[1ech 0a3y TaHHBIX. DTO IeHCTBHE
MIO3BOJISIET MOJIEJIMPOBAHNIO PabOTATh, €CIIM JaHHBIE HAXOAATCA B Apyroi 0a3e nanaeix IBM Netezza, B 6a3e
JAHHBIX OT APYroro NOCTABIIMKA WM AaXKe B IJIOCKOM (daiisie. Kpome Toro, n1aHHbIE HEPEHOCATCS OOPATHO B
YKa3aHHYIO 3/1eCh 0a3y JaHHBIX, €CJIM OHM OBLIIN U3BJICYCHBI U3-3a TOTO, YTO y3€JI HE BHIIOJIHUII OOpaTHBIN
neperoc SQL. Haxwmute xkHonky IlpaBka, uToOb! HaliTH 1 BEIOpaTh coenuHenue. Ipegocrepescerue: IBM
Netezza Analytics OOBIMHO HCIIOJIB3YETCS C OYEHBb OOJILIIMMU HabopaMmu AaHHBIX. [Tepeaaya 60osbIINX 060BEMOB
JIAHHBIX MeX Iy 0a3aMy TaHHBIX UJIM U3 0a3bl JAHHBIX U OOPATHO MOXET 3aHUMAaTh OY€Hb MHOTO BPEMEHU, U 11O
BO3MOXHOCTH €r0 CJIeAyeT u30erarTs.

Nms MO/€JIH. WM momemm. D10 ums BBIBOJUTCS TOJIBKO IJIA I/IH(I)OpMaI_II/II/I, HU3MCHUTD €TI0 31€Ch HECJIb34.

Cnenku moaenen aepeBbeB pelwueHuin Netezza

Cenok Moaem JepeBa peH_ICHI/Iﬁ IMMOKa3bIBACT BbIXOAHBIC JaHHBIC OI€pall MOJCIIMPOBAHUSA U MO3BOJIACT 3a1aTh
HEKOTOPLIC ONIIUU IJId CKOpUHI'a MOJCJIN.
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[Tpu 3amycke MOTOKA, COAEPIXKAIIETO CICHOK MOJEIIH IepeBa PEeIICHNH, Ha 3TOT y3€JI 10 YMOJTYaHUIO T0OaBIIsSeTCS
OJTHO HOBOE T0JIe, UMsI KOTOPOTO TOJIy4aeTCs U3 UMEHN Ha3HAYCHMSI.

Tabnuua 12. None ckopuHra MoAenu Ans AepeBa PeLLeHui.

HWms 100aBJIeHHOr 0 MOJIst 3Havenne

$T-umsa_nasnauenus Ipeacka3aHHOE 3HAYCHHUE [IJIsI TEKYILCH 3aIKCH.

Ecmm BEI BBI6I/IpaGT€ OIIIUFO Boruncmtb BEPOATHOCTH HA3HAYCHHBIX KJIACCOB J1JId 3anucei CKOpPHMHI'A HA Yy3JIC
MOJCJIUPOBAHUSA UJIM B CJICTIKC MOJCJIA U 3aIlyCKAaCTC IIOTOK, HO6aBH§I6TC§I cJeayromiee moJie.

Tabnuua 13. [Mone ckopuHra Moaenm AnA Aepesa peLUeHwii - A0N0SHUTENBHO.

Vims 100aBJIeHHOT 0 MOJIst 3navenne

$IP-ums_nasnauenus 3nauenue nocrosepuoctu (ot 0,1 go 1,0) mis npeackazanus.

Cnenok anepesa peweHuin Netezza - Bknagka Moaenb
Ha Bkiagxe Moaelib BBIBOJMTCS BaXKHOCTD MPETUKTOPA TSI MOJCIIH JIepeBa pellieHu B rpaduyeckoM popmare.
I[J'II/IHa IIOJIOCHI OTPAXACT BAXHOCTD IIPEAUKTOPA.

ITpumeuanne: Korga Ber paboTaete ¢ IBM Netezza Analytics Bepcun 2.x mim 60Jtee paHHUX BepCHi, COASPKAMOE
MoaeIn AepeBa pemeHHﬁ BBIBOJUTCS TOJIBKO B TEKCTOBOM (bopMaTe.

151 9THX Bepcuil BBIBOIUTCS Cileyrolasi nHdopmanusi:

» Kaxmas cTpoka TeKCTa COOTBETCTBYET y3JIy HJIM KOHETHOMY y3JIy.
* OrtcTyn oTpaxkaeT YpOBEHb JepeBa.

* J171s1 y3J1a BEIBOAUTCS YCJIOBHE PACIIETIICHNUS.

M I[JIH KOHCYHOTO y3JIa BBIBOJAUTCA METKA HA3HAYCHHOI' O KJIacca.

Cnenok aepesa pewieHuinn Netezza - Bknagka NapameTtpbl
Ha Bxuiaake [TapameTpbl MOXHO 3a4aTh HECKOJIBKO ONIUI AJI1 CKOPUHIA MOJIEJIU.

BxJmiounTh BXOAHBIE MOJIS. DTa OIS, €CIM OHA BBIOpaHa, epeacT BeCh MCXOTHBINA HACXOISIIAN MOTOK BXOTHBIX
OJIEH, T00ABIISISI K KaXI0# CTPOKE JTAHHBIX TOMOJIHUTEILHBIE [0JI1 MOAEIMPOBAHUS. ECIIM BBIKITIOYUTD 3TOT
MePEeKTIOYATEIb, OYIYT MEPEAaBATHCS TOJIBKO moJie ID 3anucu v JONOJHUTEIbHBIE OISl MOJICTUPOBAHMUS, H3-3a
4ero MoTok OyaeT oO0pabaThIBaThCS OBICTpEE.

Bb4nc/IMTh BEPOSITHOCTH HA3HAYEHHBIX KJIACCOB J1J1s1 3anuceil ckopunra. (Tospko s depeBa pemennii 1 HauBHoro
kputepus baiteca) Jta onnus, eciiu oHA BEIOpaHa, 03HAYAET, YTO JIONOJIHUTEJIbHBIE MOJISI MOACJIUPOBAHUS OYAYT
COZIePKATh MOJIe JOCTOBEPHOCTH (TO €CTh, [TOJIE BEPOSITHOCTEN) TaKXKe, KaK U MoJie npeacka3anuil. Ecim BHIKJIIOYUTH
3TOT MepeKJIrouaTesib, OyaeT reHepupoBaThCs TOJIBKO M0JIe NpeAcKa3aHuil.

Hcnoab30BaTh 1eTepMUHAPOBAHHBIE BXOAHBIE AaHHble. Ecii 9Ta onmus BEIOpaHa, OHAa YKa3bIBACT, YTO JIFOOOI
aroput™M Netezza, BHITOJHSIONIIA HECKOJIBKO IIPOXOJA0B B OJHOM IIPEICTABIICHUN, OyIET MCIOIb30BATh HA
Ka)XIOM IIPOXOJE OJWH M TOT e HaOOp JaHHBIX. ECITN BBI BBIKIIFOUHATE 3TOT MEPEKIIFOYATENb, YKa3bIBas, YTO OYAyT
UCIIOJIH30BATHCS HEAETEPMUHIPOBAHHBIE JaHHBIE, CO3AAeTCsI BpeMeHHas TaOJIMIa, COAepKAIas BEIXOIHBIE JAHHbIC
JuUIs1 00paboTKH, TaKMe KaK MOJIyIeHHBIE HA y3JIe pa3/IesIeHNs; 3Ta Tabmia yaajseTcs mociie CO3JaHusI MOICIIH.

Cnenok aepesa peweHuin Netezza - Bknagka lNpocmoTp
Ha Bxiaaxe [TpocMoTp mokasaHo mpeaCcTaBIICHAE JIepeBa I MOJICJIU IePeBa B TOM Xe BHe, kKak 310 SPSS Modeler
JleJIaeT JJIs MOJEIIN IepeBa PeIIcHUIA.

IIpumeuanne: Ecim moness moctpoena npu momonm IBM Netezza Analytics Bepcun 2.x nym Oosiee paHHeid,
BkJagka IlpocMoTp mycra.
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Cnenok moaenu k-cpeaHunx Netezza

Cuieniku mopeneit K-cpennux conepxat Bcro nH(pOpMaInio, 3aXBa4eHHYIO MOJIEJIBIO KJIACTEpHU3alluy, a TaKxkKe
uHpopMaruio 00 0O6yyaromux JAHHBIX U IPOLIECCE OLEHKH.

ITpu 3amycke noToKa, coaepkallero cjienok Moaesu K-cpennux, aToT y3ei 100aBJIseT ABa HOBBIX MOJIS,
coepamux NHGOPMAIHO O IPUHAJIKHOCTH K KJIACTePY M PACCTOSHAU OT Ha3HAUYCHHOTO [EHTpa KJiacTepa IJIs
nanHoi 3anucu. Hosoe moste ¢ umenem $KM-K-Means npeiHa3HaYEHO [JIsI IPUHAIIISKHOCTH K KJIACTEPY, & HOBOE
moste ¢ umeHeM $KMD-K-Means - 1j1s1 pacCTOSIHES OT [EHTPa KJIacTepa.

Brknaaka Cnenok K-cpeaHux Netezza - Mogenb

BKJ’Ia,Z[Ka Mone.m: COACPKUT PA3JIUIHBIC rpa(bnqecxne OPeACTAaBJICHUS, HA KOTOPBIX NIPUBOAUTCS CBOAHAA
CTATUCTHUKA U paClpeACIICHUA NJId noJjiei B KJIacTepax. MoxHo OKCOOPTUPOBATH JAHHBIC U3 MOACIIN UJIN XKE
OKCIIOPTUPOBATH NPCACTABJICHUC KAK I/I306pa>KCHI/IC.

Korna Bl pabortaere ¢ IBM Netezza Analytics Bepcun 2.x nym 6oJiee paHHAX BEpCHil, MM KOT1a BB CTPOUTE
MoOJIesb ¢ Mepoit MaxajaHoOunCa B Ka4eCTBE MEPBI PACCTOSIHUS, COAepKIMOe Moieeit K-cpeqaux BEIBOAUTCS
TOJIBKO B TEKCTOBOM (popMaTe.

7151 9THX Bepcuiil BBIBOIUTCS Cleiyrolnasi uHdopmarusi:

M CBOIIHI)]E CTAaTHCTHKH. Z[JIH CaMOT0 MaJIECHbKOI'O U CAMOTO OOJIBIIIOrO KJIaCTCpa CBOAHBIC CTATUCTUKHA
MOKAa3bIBAIOT YMCJIO 3amuceii. B CBOMHBIX CTATUCTHKAX BBIBOJIMTCS TaKXKe IIPONLICHT Ha60pa JaHHBIX, 3aHUMAEMBbIIA
OTUMHU KJIACTEpaMU. DTOT CIHMCOK MOKA3bIBACT TAK)KE OTHOIIICHUE pasMEpoB caMoOro 0OJIBIIIOTO U CAMOTO
MAJICHBKOT'O KJIaCTCPOB.

M Cnomca KJIacTepu3anum. B CBOAKC KJIaCTCpU3alur NEPCUNUCIAOTCA KJIACTCPhbI, CO3JdHHBIC AJITOPUTMOM. Z[.HH
KaXXxaoro Kjacrepa B Ta6HI/IHC MOKAa3aHO KOJMYECTBO 3AMUCEN B 3 TOM KJIaCTECPE BMECTE CO CPEAHUM PACCTOSTHUEM
OT IEHTPA KJjJacTtepa a0 3TUX 3aIucei.

Cnenok K-cpeaHux Netezza - sBknagka lNapameTpbl
Ha BKJIaJJKC HapaMeTpLI MOKHO 3a4aTh HECKOJIBKO OHHI/Iﬁ JJIs1 CKOpHUHT'a MOICJIN.

Bru1i0uHTB BXOAHbIE MOJIA. DTa ONIMA, €CJIM OHA BHIOpaHa, epeaeT BeCh UCXOIHBII HUCXOMSAIIMN TOTOK BXOIHBIX
noJiei, 106aBIIss K KaX 01 CTPOKE JAHHBIX JOIOJHUATEbHbIE TOJI MOJACIIMPOBaHHs. ECIIN BEIKJIIOYUTE 9TOT
HepeKJroYaTesib, OyaIyT nepenaBaThes TOJbKO 1oJle ID 3anucy U JONOHUTEIBHBIE OIS MOISIUPOBAHUS, U3-32
Yero MOTOK OyJeT oOpadaThIBaThCs OBICTpee.

Mepa paccrosinus. MeTo, UCIIOIb3yEeMBbIi UIS U3MEPEHHs PACCTOSHUS MEX Ay TOUYKaMH JAHHBIX; 4YeM OOoJIbIle
paccTosiHUsI, TeM OoJiblie pasanyuusi. Onuu:

* EBkimaoBo. (o ymouaunio) PacctossHue Mexay AByMsI TOUYKAMH BBIYUCIIIETCS IyTEM UX COCIMHEHHS IO
IPAMOM.

* ManxerTreHnckas. PaccTosiHne Mexy AByMsl TOYKaMU BBIYUCIISETCS KaK CyMMa aOCOJIIOTHBIX Pa3HOCTEN MEXIY
HX KOOPAMHATAMU.

M Kaﬂﬁeppa. AHaJiornyHa MaHXeTTEHCKOI MEPE paCcCTOAHUA, HO Ooee YYBCTBUTCJIbHA K TOYKAM JaHHBIX,
HaxogamuMcs OmmKe K HUCTOYHUKY.

* Makcumym. Pacctosiaue Mex 1y 1ByMsI TOUKAMH BBIYMCIIIETCS KAK HAUOOJIbIIEE U3 pa3JIMUMii IO JIFOOOH U3 uX
KOOpJUHAT.

Cnenku moanenen 6amecoscKon cetn Netezza

Crertox MOACJ I OaliecoBCKOIi ceTn OpeaoCTaBJISACT BO3MOXHOCTD 3aJaHUA OMIUN AJIs CKOpHHTa MOJCJIN.

Ipu 3amycke MOTOKA, COAEPKAIIETO CICIIOK MOJIeSIN OalleCOBCKOI ceTH, Ha y3eJ1 J00aBIIseTCsl OJTHO HOBOE IOJIe,
UM KOTOPOI'o NOJIYyYacTCA U3 UMCHU Ha3HAYCHU .
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Tabnuua 14. Mone ckopuHra Mozaenm Ana 6akecoBCKoil ceTu.

Vims 100aBJIeHHOT 0 MOJIst 3navenne

$BN-ums_nasnavenus ITpenckazannoe 3HaYeHUE AJI51 TEKYIIEH 3anucy.

Bbr MmoxeTe IPOCMOTPETH JOIOJIHUTECIJILHOC ITOJIC, IPUCOCAMHUB K CIICIKY MOJEJIN y3€J1 Tabymna u 3allyCTUB €TO0.

Cnenok 6anecoBCKoON ceTy - BKnagKa MapameTpbl
Ha BKJIAIKE HapaMeprI MOXKHO 3aaTh ONINU JJId CKOPUHI'a MOJICIIN.

He.}'lb. Ecau BBI XoTHTE IIPOBECTU CKOPUHT JJIA ITOJIA HA3HAYCHU A, OTJIMYAIOIIETOCA OT TCKYHICTO HA3HAYCHM A,
BI)I6epI/ITC 9TO IIOJIC HA3HAUYCHUSA 31ECh.

ID 3amucu. Ecyin nosie ID 3anucu He 3a1aHo, BI)I6epI/IT€ 3E€CHh 3TO IOJIE JI UCIIOJIb3OBAHMS.

Tun nporuo3a. BapuaHT anroput™ma npeackasaHns, KOTOPBIi BBl XOTUTE UCIIOJIb30BATh!

* Hanayunmii (camblil KoppeJTMPOBaHHbI coceauuil). (o ymoyaHuio) Vcnoss3yet Hanbosiee KOppeIupoBaHHbII
coceqHUH y3ell.

* Cocennuii (B3BellIeHHBII POrHO3 cOceTHNX). VICIOB3yeT B3BEIIEHHBIN MPOTHO3 OT BCEX COCETHUX Y3JIOB.

* Henyctble cocequne. To e, 4TO ¥ B IPEIBITYIIEH ONIUKM, HO HTHOPUPYIOTCS Y3JIbI C MYCTHIMU 3HAYESHUSIMU (TO
€CTb y3JIbl, COOTBETCTBYIOIINE ATPUOYTAM C IIPOMYIIIEHHBIMH 3HAYECHUSIMU JIJIS1 9K3EMIUISIPA, TPOTHO3 JJIS
KOTOPOTO BBIYUCIIETCS).

BrumiounTh BXO/HBIE NOJIS. DTa OMIMsI, €CJIM OHA BBIOPAHA, epeiaeT BeCh UCXOIHBINA HUCXOASIINM TIOTOK BXOIHBIX
Hoﬂeﬁ, Z[O6aBJ'I$I$I K Ka)K,HOﬁ CTPOKE JaHHBIX JOMOJIHUTECJIbHBIC ITOJId MOJACIIMPOBAHUS. Eciu BBIKJIIOYUTE 3TOT
MIepeKJIIoYaTelIb, OyIyT IepeaBaThCs TOJIbKO noJie ID 3amicu u 1onoJHUTENbHBIE T0JII MOACIMPOBAHHUS, H3-32
4ero NoTok OyJaeT oOpabaThIBaThCs OBICTpEE.

Cnenkun HanBHbIX moaenen baneca Netezza

Crienox HauBHOM MOACIN Baiteca OpeaOCTaBJISICT BO3MOXHOCTD 3aJaHUA ONIUN AJ1s CKOpHHTa MOJCIIN.

ITpu 3amycke MOTOKA, COAEPIKAIIIETo CJAECIOK HAUBHOI Moesm baiieca, Ha 3TOT y3eJ1 O yMOJIYaHUIO JOOaBIISIETCS
OJHO HOBOE II0JIe, MMS KOTOPOTO NOJIy9aeTcsl N3 MMEHN Ha3HAYCHUS.

Tabnuua 15. lNone ckopuHra HausHou moaenu baiieca - 3HaueHue Mo yMon4YaHuio.

HWms 100aBJIeHHOr 0 MOJIst 3navenne

$T-umsa_nasnauenus IpenckasaHHOE 3HAYCHHUE [IJIsI TEKYILECH 3aIIKCH.

Ecmm BB BLI6I/IpaGT€ OIIITUEFO Boruscmtb BEPOATHOCTH HA3HAYCHHBIX KJIACCOB JIJId 3anucei CKOpHMHI'A HA Yy3JIC
MOJCJIMPOBAHUSA NJIM B CJICTIKC MOJCJIA U 3aIllyCKAaCTC IOTOK, ,[[O6aBJI$IIOTCH CJICAYIOIIIUC ABa MMOJIA.

Tabmuua 16. [Nona ckopuHra HansHoW Mozaeny baiteca - fononHUTENBHO.

HVims 100aBJIeHHOT 0 MOJIst 3navenne

$IP-ums_nasnauenus BaliecoBckuii YuCIUTENb KJ1acca IS 9K3eMILIsIpa (TO €CTh
POU3BEICHUE AIPUOPHON BEPOSITHOCTHU KJIACCA U YCIIOBHBIX
BEPOSITHOCTEH 3HAUCHUIT aTPUOYTOB IK3EMILISIPA).

SILP-ums_nasnauenus HatypasnbHblii Jorapudm nocyieaHero.

JlonosHuTeIbHbIE MOJISI MOXHO IPOCMOTPETDh, MPUCOEANHMB K CJIENIKY MOJIe/U y3es Tabyiuna u 3alyCcTUB ero.

Cnenok HauBHoro baneca Netezza - Bknagka lNapameTpbl
Ha BKJIQIKC HapaMeTpH MOXKHO 3aaTh ONIWU JJId CKOPUHI'a MOJCIIN.
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BruiounTh BXOAHbIE MOJIA. DTa ONIMA, €CJIM OHA BEIOpaHa, epeaeT BeCh UCXOIHBII HUCXOMSIIMI TOTOK BXOAHBIX
Hoﬂeﬁ, £[063.BJ'IHH K Ka)K}:[OfI CTPOKE JaHHBIX JONOJIHUTECJIbHBIC ITOJIA MOJACIIMPOBAHUS. Eciu BBEIKJIFOYUTE 3TOT
HepekyroyaTesib, OyayT nepegaBaTbcs TOJbKO MoJte ID 3anucy 1 ONOHUTENIbHBIE OIS MOASIUPOBAHUS, U3-32
4ero NoTOoK OyJeT oOpabaThIBaThCs OBICTpEE.

BbIuHCIMTD BEPOSITHOCTH HA3HAYEHHBIX KJIACCOB /IS 3anmceli ckopunra. (Tosbko i1 Jepesa perenuit 1 HanBHOro
kputepus baiieca) Dta ommusi, ecii OHA BEIOpaHa, 03HAYAET, YTO JOMOJIHATEIHHBIE MTOJIS MOACIMPOBAHAS OYIyT
COZIepPKaTh IOJIe JOCTOBEPHOCTH (TO €CTh, IOJIE BEPOSITHOCTEH) Takke, Kak ¥ MOJIe peIcka3anmii. Ecim BBIKITFOUNTD
3TOT MEPEKJIF0UATEIh, OyIeT TeHEpUPOBATHCS TOJIBKO MOJIe IpeACKa3aHuil.

y.]'ly‘ll[lldT]) TOYHOCTb BepOﬂTHOCTeﬁ JJId HEe0O0JIbIINX HIH CHJILHO Hecﬁanaﬂcnponaﬂﬂmx Haﬁopos JAHHbIX. HpI/I
BBIYUCJICHUHU BCpOHTHOCTCﬁ oTa d)yHKIlI/ISI BBI3BIBAET CIIOCOO m-OLCHKU JJI UCKJTFOUCHU A HYJICBBIX BCpOHTHOCTCﬁ npu
BBIYHMCJICHUU. DTOT THUI BBIYUCJICHHS BepOﬂTHOCTeﬁ MOXKCT BBIIIOJIHATHCSA MeL[J'IeHHefI, HO OH JacT JIy41lInue
PE3YIAbTATHI AJIA HEeOOJIbIINX U CHJILHO HeC6aJ’[aHCI/IpOBaHHbIX Ha60pOB JaHHBbIX.

Cnenku monenent KNN Netezza

Crenokx moaem KNN npegoctasiisieT BO3MOXHOCTD 3aJTaHWS OIIUH 11 CKOPUHTA MOJIEITH.

[Tpwm 3amycke moToka, cogepxariero cienok moaermn KNN, Ha y3esr 7o6aBisieTcss OTHO HOBOE I10JIe, UM KOTOPOTO
OJIy4a€TCsd U3 UMECHU HA3HAYCHU .

Tabnuua 17. lNone ckopuHra moaemm A KNN.

HNms 1006aBJieHHOr0 MOJIst 3Hauenne

$KNN-ums_naznavenus IIpenckaszanHoe 3HaUeHUE AJ1s TEKYIIEH 3aIUCH.

Bur moxeTe OPOCMOTPETh AONMOJIHUTEIBbHOC II0JIC, IPUCOCANHUB K CJICIKY MOJCIIN y3€JI Ta6m/1ua 1 3aIyCTUB €T 0.

Cnenok KNN Netezza - Bxnagka NapameTpbl
Ha BKJIAIKC HapaMeTpLI MOXHO 3a4aTh ONIUU JJII CKOPUHTAa MOJICIIN.

Mepa paccTosiHus. MeTO[[, I/ICHOJ'Ib3yeMI>II71 JJI UBMEPECHUS PACCTOSIHUSA MEXKY TOYKAMU JAaHHBIX; Y€M 0oJIblIIe
pPacCTossHUusA, TEM 0OoJIbIIIE pas3jm4us. OHHI/II/IZ

* EBkimposo. (o ymoiuauuio) PaccTostHue Mexay AByMsI TOYKAaMM BBIYUCIIIETCS IyTEM UX COSIUHEHHS 110
IIPSAMON.

* ManxerTeHnckas. PaccTosiHne MexIy AByMsl TOYKaMU BBIYUCIIETCS KaK CyMMa aOCOJIIOTHBIX Pa3HOCTENH MEXIY
UX KOOPAWHATAMH.

M Kaﬂﬁeppa. AHajornyHa MaHXETTEHCKOi MEPE PaCCTOAHUA, HO OoJtee YYBCTBUTCJIbHA K TOUYKaM JaHHBIX,
HaxogAmuMcs OJIKE K HUCTOYHUKY.

* MaxkcumyMm. PaccrosiHue Mex Iy IByMsI TOYKAMH BBIYUCIISETCS KAK HAUOOJIbIIIEe U3 PAa3IM4uil o JIFOO0M U3 ux
KOOPAMHAT.

Komn4ecTBo 6/mmkaiimmx coceneii (K). KoysmiecTBo 6immkaitimmx coceneit 1151 KOHKpeTHOTO Habonenus. OOpaTute
BHUMAaHHUE Ha TO, YTO MCIOJIb30BaHUE OOJIBIIIEr0 YUCIIa coce/lell HeoOA3aTeIbHO MPUBOAUT K O0jiee TOYHOR MOIEITH.

Bri6op £ ympaBiisieT COOTHOIICHHEM MEXy IIPEeIOTBPAIICHUEM TIepeoOyIeHHs (OHO MOXKET 0Ka3aThCs BAXKHBIM
O0COOEHHO /U1 "3alIyMJICHHBIX" TaHHBIX) U pa3pelieHns (IPUBOASIIETO K PA3JIMYHBIM NIPEICKAa3aHUAM JJIS CXOXKHIX
3K3eMIUTSIPOB). OOBIYHO 3HAYCHUE k PUXOAUTCS HACTPAUBATH JIJIS KAXKIOTr0 HabOopa JaHHBIX C TUITMYHBIMU
3HAYCHUSIMU, PAHT KOTOPBIX MEHsIeTCa OT 1 10 HECKOJIbKUX JAECATKOB.

BxJirounTs BX0HBIE MOJIS. DTa OIS, €CJIM OHA BEIOpaHa, lepeacT BeCh NCXOMHBIN HACXOISIINAN MOTOK BXOTHBIX
OJIeH, T0OABIISISI K KaX/10# CTPOKE JTAHHBIX TOMOJIHUTEILHBIE [OJI1 MOICTIMPOBAHHUS. EC/IM BBIKIIFIOYUTD 3TOT
MePEeKIIIoYaTEb, OYIYT EPEAaBATHCS TOJIBKO noJie ID 3anucu u JONOTHUTEIbHBIE OISl MOJICTUPOBAHMUSI, H3-3a
4ero MoTok OyaeT oOpadaTeiBaThCs ObICTpEE.
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HOpMaJ’lPBOBaTL H3MCHECHUA Mepe/] BLIYMCICHUEM PACCTOAHUA. Ota onmnus, €CJIM OHa BbIGpaHa, CTAaHOAApPTU3UPYET
NU3MEPECHUA OJ11 HENPEPBIBHBIX BXOIHBIX moJiei nepea BbIYMCIICHUEM 3HAYCHHI paCCTOSIHI/Iﬁ.

HUcnoan3oBath CTEPKHEBLIC HaﬁOpr JJIAl IOBBIINIECHUS IPOU3BOAUTEIBHOCTH JISl 00JILIINX Haﬁopos JAHHbIX. Ota
onnus, €CJIu OHa B])I6paHa, UCHOJIb3YCT BbI60pKI/I CTCPIKHEBBIX Ha60pOB JJId YCKOPCHU S BBIYUCJICHUA B CJIy4Yac
yuaCTus B HEM 0O0JIBIINX Ha60pOB JaHHBIX.

Cnenku moaneneun pasaenutenbHon Knactepusauum Netezza

Crieniox Moaen pasnenHTeanoﬁ KJIacTepusanuu nmpeaoCTaBII€T BO3MOXHOCTD 3a/JaHUS ONIUA AJI CKOpHUHTa
MOJCIIN.

le/l 3aIlyCKe MMOTOKA, COACPKAIIETO CJIIENOK MOJCJIN pa3)leﬂMTeﬂbHOﬁ KJIacTepusalnuu, Ha 3TOT y3€JI )1068.BJ'I$[€TC$I
JBa HOBBIX MOJIA, UMEHA KOTOPLIX NOJYYAOTCS U3 UMCHU HA3HAYCHUS.

Tabnmua 18. NMons ckopuHra MoAenu A pasaennTenbHON Kiactepusaumm.

Nms 1o6aBi1eHHOro noJst 3Havenue

$DC-ums_naznavenus Wnentudukatop moakiactepa, KOTOpoMy Ha3HAUYEHA TEKyIas
3aIKCh.

$DCD-umsa_nasnauenus Paccrosinue ot neHTpa nojkiacrepa Ajs TeKyUlel 3anucu.

HOHOJ’IHI/ITCJ’ILHLIG I10JIA MOXHO ITPOCMOTPETh, IPUCOCIUHUB K CJICTIKY MOJCJIN Y3€J1 Ta6mxma " 3aIyCTHUB €T0.

Cnenok pas.qenMTeanoil Knacrtepusaunu Netezza - BKnagka ﬂapameprl
Ha Bxutaake [TapameTpbl MOXHO 3a4aTh ONIUH AJI1 CKOPUHTA MOJIEJIU.

BkJII0unTH BXO/AHBIE MOJIS. DTa OIS, €CIM OHA BhIOpaHa, epeacT BeCh NCXOTHBINA HUCXOISIIUN MTOTOK BXOTHBIX
moJIel, ToOABIIAS K KaXKIOW CTPOKE JAHHBIX JOMOJHUTEIBHBIC OISl MOJICTIMPOBAHUS. ECITN BHIKITFOUYUTD 3TOT
MepeKITIoYaTEelIb, OYIYT MEPEAaBaATLCS TOJBKO moJie ID 3anucu v JONOJHUTEIbHBIE OISl MOJICTUPOBAHMUS, H3-3a
4ero MoTok OyaeT oO0pabaThIBaThCs OBICTpEE.

Mepa paccrostHusi. MeTO/I, ICTIOJIb3YEMBIH JIJIS1 I3MEPEHNUST PACCTOSIHIUS MEX/ly TOUKAMHU TaHHBIX; YeM OOJIbIIIE
paccTosiHHS, TeM OoJtbine pa3myus. Onmun:

* EBkimaoBo. (o ymoiuaHuio) PaccTostHre MeX Oy IBYMsI TOUYKAMH BBEIYUCIIIETCS IIyTEM HX COCTUHEHMS IO
NPSIMOM.

* ManxerTenckas. PaccTosHue Mexay AByMs TOYKAMU BBIYUCIISIETCS] KAK CyMMa aOCOJIFOTHBIX Pa3HOCTEN MeX Iy
HUX KOOpJIMHATAMU.

* Kan6eppa. AnasornyHa MaHXETTEHCKON Mepe pacCTOSIHUS, HO O0Jjiee YyBCTBUTEIbHA K TOUYKAM JIAHHBIX,
HAXOJISAIIUMCS OJIMKE K HCTOYHUKY.

* MakcumyM. Paccrostare Mexay AByMSI TOUYKAMHE BBIYUCIISIETCS KaK HANOOJIbINIee U3 Pa3IMIAi 10 JTF000H U3 uX
KOOpAWHAT.

IIpnMeHeHHbIIi ypoBeHb HepapxXuH. Y pOBEHb HepapXun, KOTOPHIN HY>KHO IPUMEHUTD K JAHHBIM.

Cnenku monenen PCA Netezza

Crenok moaesm PCA mpe1ocTaBiIseT BO3MOXKXHOCTD 3aJJaHUs OMIINIA [T CKOPUHTA MOJIEIIN.

HpI/I 3aIyCKE IIOTOKA, COACPKAIICTO CIIEIOK MOJCIIN PCA, Ha 3TOT Y3€JI IO YMOJIYaHUIO IIO63BJ'I$[€TC$[ OJHO HOBOEC
I10JIE, UM KOTOPOI'O MOJIYyYaCeTCA U3 UMCHU HA3HAYCHUA.

Tabnuua 19. MNMone ckopuHra moaenu ana PCA.

HWms 1006aBJIeHHOr 0 MOJIst 3navuenne

SF-umsa_nasnauenus ITpenckazanHoe 3HaUYCHUE [JIS TEKYILIEH 3aIiCH.
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Ecnu BBI BEIOMpaeTe O0JIbIiee eANHALBI 3HAUCHHE B 110JIe YUHC/I0 rJIaBHBIX KOMIOHEHTOB ... HA y3J1€ MOJCIMPOBAHMS
WJIM B CJICTIKE MOJIEJIM M 3aIlyCKaeTe MOTOK, Ha y3JIe J0OaBIISeTCss HOBOE MoJIe IS KaKI0T0 KOMIIOHEHTa. B aTtoMm
clIy4yae MMeHa 1oJieil JonosHsoTes cyddukcamu -n, rae n - 3To HoMep KoMIoHeHTa. Hanpumep, eciim Moieb
HA3BIBACTCS pca U COJICPKUT TPU KOMIIOHEHTA, HOBBIE MOJIsl Oy Iy T Ha3biBaThes $F-pca-1, $F-pca-2 n $F-pca-3.

I[OHOJ'IHI/ITCJ'IBHI:IC I10JI1 MOXXHO ITPOCMOTPETh, IPUCOCIUHUB K CJICTIKY MOJCJIN Y3€J1 Ta6m/ma 1 3aIyCTUB €T 0.

Cnenok PCA Netezza - Bknaaka NapameTpbl
Ha BKJIa K€ l_[apaMeTpm MOXKHO 3a4aTh ONINU IJId CKOPUHTA MOJICIIN.

Yuc10 riaaBHbIX KOMIIOHECHTOB, HCII0J/Ib3YEMbIX B IPOCKIIUN. KosmyecTBo I1aBHBIX KOMIIOHCHTOB, 1O KOTOPBIX Bbl
XOTUTEC YMCHBIIUTD Ha6op JAHHBbIX. 9TO0 3HAYEHHUE JOJDKHO HE MPEBOCXOJAUTDH YUCJIa anI/I6yTOB (BXO,Z[HI)IX noneﬁ).

BxJirounTs BXOHBIE MOJIS. DTa ONIHUS, €CIM OHA BBIOpaHa, epeacT BeCh NCXOMHBIN HACXOISIINAN MOTOK BXOTHBIX
OJIeH, T0OABIISISI K KaX/10# CTPOKE TAHHBIX TOMOJIHUTEILHBIE OJIT MOICIMPOBAHUS. EC/IM BBIKIIFOYUTD 3TOT
MePeKIIoYaTelb, OYIYT EPeAaBATLCS TOJIBKO noJie ID 3amucu u JONOJHUTEIbHBIE OISl MOJISTUPOBAHMUSI, H3-3a
4ero MmoTok OyaeT oOpadaTeiBaThCs ObICTpEE.

Cnenku moaenen aepesbes perpeccun Netezza

Crenok Mojieiu JiepeBa perpeccuu NpeIoCcTaBIIseT BOZMOXKHOCTD 3aJaHUs ONIUH JJI1 CKOPUHIa MOJIEIH.

HpI/I 3allyCKe IOTOKa, COACPKAIIETO CJICIIOK MOJEJIN A€PEBA PErPECCUH, HA 3TOT Y3€JI IO YMOJIYaHUIO ,HO6aBJ'I$IeTC$[
OJHO HOBOC II0JIC, UM KOTOPOI'O IMOJIYYa€TCA U3 UMCHU HA3HAYCHUA.

Tabmuua 20. lNone ckopyHra MoAenu Ans AepeBa Perpeccum.

HWms 100aBJIEHHOT0 OIS 3navenne

$T-uma_nasnauenus IIpencka3anHoe 3HAUEHME JJIS TEKYIIEH 3aIUCH.

Eciu BoI BI)I6I/IpaCTC oo BeMHCIHTD OIICHOYHYIO TMCIIEPCHIO Ha Y3JIC MOJCJIMPOBAHUA UJIA B CJICTIKE MOJECJIN U
3allyCKacTe NOTOK, )106aBJ'I$[eTC9I CJIeayro1Iee moJie.

Tabnuua 21. MNone CKOpuHra mo4denu A4nd AepeBa perpeccun - 40rNnosIHUTe/1bHO.

Hmst 100aBJ/IeHHOT 0 MOJIsA 3Hauenne

$IV-ums_nasnavenus OLeHeHHbIe AUCIePCUH TPEICKA3aHHOT O 3HAYCHUS.

Z[OHOJ'IHI/ITGJ'ILHLIC IIOJII MOXHO ITPOCMOTPETh, MTPUCOCIMHHUB K CJICTIKY MOJCJIN Y3CJ1 Ta6m/1ua 1 3aIyCTUB €T 0.

Cnenok aepesa perpeccun Netezza - Bknagka Moaenb
Ha Bxiajxe Mopesib BEIBOAUTCS BaXXHOCTh MPEIUKTOPA JJIsl MOJICIIH JIepeBa perpeccuu B rpaduueckoM popmare.
I[J'II/IHa IIOJIOCHI OTPAXKACT BAXKHOCTD MIPESAUKTOPA.

IMpnmeuanne: Korpa Ber pabotaete ¢ IBM Netezza Analytics Bepcun 2.x mim 60Jiee paHHHX BepCHiA, COASPKAMOE
MOJIEJIH AepeBa PErPECCH BBIBOIUTCS TOJIBKO B TEKCTOBOM (opmare.

s 5TUX Bepcuit BEIBOAUTCS CIIEAYIOLIAs HHPOPMAITHS:

* Kaxmas cTpoka TeKCTa COOTBETCTBYET y3JIy WM KOHETHOMY Y3JIy.
* Ortctyn oTpaxaeT YpOBEHb JepeBa.

* J171s1 y3J1a BEIBOAWUTCS YCIIOBHE PACIIETIIICHUS.

M L[J'IH KOHCEYHOT'O y3Jia BBIBOJUTCA METKA HA3HAYCHHOI'O KJIacca.

Cnenok aepesa perpeccumn Netezza - Bknagxa lNMapameTpbl
Ha BKJIa K€ l_[apaMeTpH MOXKHO 3aJaTh ONINUU JIJId CKOPUHTA MOJICIIN.
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BruiounTh BXOAHbIE MO, DTa ONIM, €CJIM OHA BEIOpaHa, epeaeT BeCh UCXOHBII HUCXOIAIIMI TOTOK BXOAHBIX
HOHCP‘I, Z[O6aBJ'I$I$[ K Ka)KI[Oﬁ CTPOKE JaHHBIX JOMOJIHUTECJIbHBIC ITOJId MOJACIIMPOBAHUS. Ecim BBEIKJIFOUUTE 3TOT
HepeKrouaTesb, OyayT HepeaaBaThes TOJIbKO noJie 1D 3amucu u 1onoJIHUTEIIbHBIE T0JI1 MOAEINPOBAHUS, U3-32
4ero NOTOoK OyJeT oOpabaThIBaThCs ObICTpEE.

Paccunrath OIICHKY /TUCIICPCHH. O603Ha'—IaCT, JOJDKHBI JIX OBLITh BKJIIFOYEHEI B BBIXOJHBIC JAHHBIC JUCIICPCUUN
Ha3HAUYCHHBIX KJIACCOB.

Cnenok aepesa perpeccumn Netezza - Bknaaka NpocmoTtp
Ha Bxuiajixe ITpocMoTp nokazaHo npencTaBiieHKe IepeBa JJIs MOJIEIIM AepeBa B TOM ke Buje, kak 31o SPSS Modeler
JIeJIaeT JJIs MOJIEJIN IePeBa PErpecchu.

IMpameuanne: Ecim moness moctpoena npu momornm IBM Netezza Analytics Bepcun 2.x mwim OoJiee paHHeid,
Bkianka IIpocmoTp mycra.

Cnenku moaenen nuHenHon perpeccun Netezza

CJIenok Mo/iesu JIMHEHHON Perpeccuyl MPeIoCTaBIIsIeT BO3MOXKXHOCTD 3aJaHUS OIIIHIA JJIs1 CKOPHHTA MOJIEJIH.

HpI/I 3alyCKe MMOTOKA, COACPKAIIETO CIIENOK MOJCIIN JIMHEHHOU perpeccuun, Ha y3€J1 LLO6aBJ'I$ICTCH OJJHO HOBOE€ II0JIC,
UM KOTOPOIr'o NOJy4acTCsa U3 UMCHU Ha3HAYCHUS.

Tabnuuya 22. lNone ckopuHra Ans IMHENHO perpeccu.

Hmsi 100aBJ/IEHHOT0 MOJIsK 3Hauenne

SLR-uma_naznauenus IIpenckazannoe 3HaUeHUE AJ1s TEKYLIEH 3aIUCH.

Cnenok nuHenHomn perpeccumn Netezza - BknaaKa NMapameTpbl
Ha BKJIaJKE HapaMeprl MOXHO 3aJ1aTh OIIIUU OJIA CKOPUHI'a MOACIIN.

BkJII04ATH BXO/IHBIE NOJISA. DTa OMIUS, €CIM OHA BhIOpaHa, epeacT BeCh NCXOHBINA HUCXOISIINN MOTOK BXOTHBIX
moJIel, ToOABJIAS K KaXIOW CTPOKE JAHHBIX JTOMOJHUTEIBHBIC MOJISI MOJICTIMPOBAHUS. ECITN BRIKITFOUYUTE 3TOT
MepeKITIoYaTe b, OYIYT MEPeAaBaThLC TOJBKO moJie ID 3anucu v JONOJHUTEIbHBIE OISl MOJICTUPOBAHMUS, H3-3a
4ero MoTok OyaeT oO0padaThIBaTLCS OBICTpEE.

Cnenok mogenu BpeMeHHbIX pAaaoB Netezza

CJrenok MoIeN MPEIOCTABIISIET JOCTYN K BBIXOHBIM JTaHHBIM ONEPAllUU MOJIEJIMPOBAHUS BPEMEHHOTO psifia.
BbixogHble TaHHBIE COCTOST U3 CJEAYIOLIUX MOJIEH.

Tabnuuya 23. BbixoaHble M08 MOAEN BPEMEHHbIX PAA0B

IMone Onucanue

TSID Wnentuduxatop BpeMEHHOTO psifa; COAEPXKUMOe HOJIs, 3aJaHHOro Ju1st ID
BPEMEHHBIX Ps0B Ha BKJake [ToJist y3a MoiesiupoBaHusi. JIOnOJIHATEIIbHYIO
nadopMaIIio cMoTpuTe B paszese | Onmuu noseil BpeMeHHbIX psigos Netezza” Hal

TIME Ilepuon BpemeHt B TEKyILIEM BPEMEHHOM DSIAY.

HISTORY 3Ha4YeHUs XPOHOJIOTMYECKUX JAHHBIX (JaHHbIE, HCIOJIb3YyeMble IS IPEACKA3aHMs).
OTo HoJIe BKJIOYaeTCsd TOJIbKO B TOM CJIy4ae, eCJld BbIOpaHa onuus Braounrts
XPOHOJIOTHYeCKHe 3HAYEHHSI B BLIXOIHbIE JaHHbIe Ha BKyIagke [TapameTps! cienka
MOJEJIH.

$TS-INTERPOLATED MuTtepnonupoBaHHble 3HAY€HUS], TJI€ OHU UCHOJIb3YIOTCA. DTO M0JI€ BKIFOUAETCS
TOJIBKO B TOM ciIy4ae, eCJid BeIOpaHa onnusi BK/IIOUHTH HHTEPIOHPOBAHHBIE
3HAYeHNs B BLIXO/IHbIC JaHHBIe Ha BKJIagke [TapameTpsl cienka Mojaemn.
MuTtepnomnsauusg - 3To oAHA U3 oNuii Ha ByIaake ONIUU NOCTPOEHUS y3Jia
MOJIEJIUPOBAHHUS.
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Tabmmua 23. Bbixo4Hble 0/1A MOAEN BDEMEHHbIX PAAOB (MPOAOIKEHNE)

TTone Onncanue

$TS-FORECAST 3HaueHUs MPOTHO3a [IJI1 BPEMEHHOT O psijia.

JJ1s mpocMOTpa BBIXOIHBIX TAHHBIX MOJIEIIH IPUCOeIuHNUTE y3eJ Tabsmna (¢ BKJIa ki BeIXoTHbIC TaHHBIC TaIUTPhI
y3J1a) K CJICTIKY MOJIEJIH U 3almycTuTe y3es Tabmma.

Cnenok BpemeHHoro paaa Netezza - sBknagka NapameTtpsbl
Ha Bxuiragke [TapameTpsl MOXHO 3a4aTh ONIUH JJIs1 HACTPOHKH BBIXOJHBIX JAHHBIX MOJEIIH.

Nmsa moaemn. Ums MOICJIM, KaK OHO 3aJaHO Ha BKJIAJKE OHI_II/II/I MOACJIU y3J1a MOJCIIMPOBAHUS.

I[pyFI/IC OIINUU COBIIAAAKOT C OIIIUAMU HA BKJIAJKC OHHI/II/I MOACJIUPOBAHUA y3J1a MOACJIUPOBAHUS.

Cnenok 0606weHHON nuHenHon moaenu Netezza

Crenox MOJCJIM NPEAOCTABIIACT JOCTYII K BBIXOAHBIM JdHHBIM ONICpallui MOJCJIMPOBAHUS.

ITpu 3amycke NOTOKA, COAEPIKAIIETO CJAEHOK MOJEIN 0000IIEHHOTO JIMHEIHOTO MOIEJIMPOBAHUS, HA Y3€II
J00aBJIIETCS] OTHO HOBOE I0JIE, UMsI KOTOPOT'O MOJIy4aeTCsl U3 UMEHU Ha3HAYCHMUS.

Tabnuua 24. NMone ckopuHra A1 0606LUEHHOM TMHERHOA MoAEenM.

HWms 100aBJ1eHHOr0 MOJIst 3unauenune

$GLM-uma_naznauenus [Ipencka3aHHOE 3HaYeHUE AJIs TEKyIIEH 3alKCH.

Ha BKJIaJIKC MOZ[C.]'IL BBIBOJATCA PA3JIMYHBIC CTATUCTUYCCKUE JaHHBIC, OTHOCAIIUECCA K MOACIIN.

Beixomabie qaHHBIE COCTOST U3 CJICOYIOIIUX MOJIEH.

Tabnuua 25. BeixoaHble nond n3 0600LLEeHHON IMHENHON MoAEMN.

IToJe BbIBOAA Onucanue

ITapametp ITapamMeTpsl (TO €CTh NPeIUKTOPHBIE IEPEMEHHBIE), UCIIOJIb3yEMBbIE MOAEIbIO. DTO YHUCIIOBBIE
WM HOMHMHAJIbHBIE CTOJIOIBI, 8 TAKXKe CBOOOIHBII UjIeH (ITOCTOSIHHBII YJIeH B MOJIeJIN
perpeccun).

Bera Koaddunuent xoppensiuun (To €CTh JIUHEHHbI KOMIOHEHT MO/JIEJIN).

CpenrexBaapaTinyHas ommoka | CpeTHeKBaApaTHIHOE OTKJIOHEHHUE IS OeTa.

Kpurepuit CTaTUCTUYECKUI KPUTEPHil, UCTIOJIL3YEMBIii 111 OLIGHKH JONMYCTUMOCTH apaMeTpa.

p-3Ha4Y€HUe BepOHTHOCTb OIIUOKA B IIPEAIIOJIOKEHUN, YTO NapaMeTp 3HAYMMBII.

CB0/IKA 0CTATKOB

Tum octaTka Tun ocraTka npelcKka3anus, 11 KOTOPOTO MOKa3aHbI CBOIHbBIC 3HAUCHHMS.
RSS 3HavYeHne OCTaTKAa.

CT.CB. Yuciio cTeneHei CBOOOIbI OCTATKA.

p-3HaUeHUe BeposiTHOCTD ommbOku. Bosibiioe 3HaUYeHnEe O3HAYAET IUIOXYIO OATOHKY MOIEJIH; MajIeHbKOe

3HAYEHUE - XOPOLLIYIO OTOHKY.

Cnenok o6o06weHHol nuHelHoi moaenu Netezza - Bknagka MapameTpbl
Ha BKJIQKE HapaMCTpLI MOXHO HACTPOUTH BBIXOIHBIC JAHHBIC MOICIIN.

D70 Ta Xke onmus, KoTopas MoKa3aHa JJIsl ONIMIA CKOPHHTA Ha y3JIe MOACIMPOBaHHUs. JIONOJHUTEIbHYIO
MH(MOPMALIIO CMOTPHTE B pasesie [“Onmun 06061eH O nHeiHOi Mo e Netezza - omiuu ckopuara” Ha ctp. 65|
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Cnenok moaenu TwoStep Netezza

IIpu 3amycke MOTOKa, COJEpIKAIIEro CIENOK MoAesan TwoStep, 3TOT y3ei 106aBJIseT ABa HOBBIX MOJIS, COACPKAIINX
MHPOPMAINIO O TPHUHAJIEKHOCTH K KJIACTEPY M PACCTOSIHUM OT HA3HAYEHHOTO LEHTPa KJIacTepa Il TaHHOU
samucu. HoBoe noste ¢ umenem $TS-Twostep npegHasHaueHo Ik IPHHAJISKHOCTH K KIIACTEPY, @ HOBOE TOJIE C
umeneM $TSP-Twostep - IUIs1 paCCTOSHUSI OT LEHTPA KJIacTepa.

Cnenok TwoStep Netezza - Bknagka Moaenb

Bxiiagxa Mojenb CoepXUT pa3InyHble TpauuecKre IpeacTaBIeHNs], HA KOTOPBIX MIPUBOIUTCS CBOTHAS
CTAaTUCTHUKA U pacnpeneneHHﬂ JJIS oJIeEN B KJ'[aCTCan. MO)KHO 3KCHOpTI/IpOBaTL JAHHBIC U3 MOJCJIN NUJIA XK€
3KCMOPTUPOBATH NPEACTABJICHUE KaK U300pakeHHUE.
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FmaBa 6. MoaenuposaHue 6a3 gaHHbIX ¢ ucnonb3osaHnem IBM
DB2 for z/OS

IBM SPSS Modeler n IBM DB2 for z/OS

SPSS Modeler nognepxusaet unrerpanuto DB2 for z/OS, 4yTo naeT BO3MOXHOCTb 3aIyCKaTh pacllIipeHHbIE
¢byrknun anamutuky Ha cepBepax DB2 for z/OS. Bl MoxkeTe 00paTHTBCS K 3TUM BO3MOXKHOCTSIM 4epe3
rpaduyeckunii moyb3oBaTesbekuil nHTEpdeiic SPSS Modeler n opueHTHPOBAHHYIO HA pabOYMil TOTOK Cpey
pazpabotku. TakuM 00pa3oM BBl MOXKETE 3aIyCKaTh aJTOPUTMBI HCCIIEAOBAHMS TAHHBIX HEIIOCPEACTBEHHO B Cpee
DB2 for z/OS ¢ ucnons3oBanneM Boirox IBM DB2 Analytics Accelerator.

SPSS Modeler moaiepkuBaeT MHTErPAIMIO CO YKa3aHHBIME HIDKe ajroputMamu uz DB2 for z/OS.
* JlepeBbs pelieHuit

* K-cpennux

* HauBHas MoJeJb bailieca

» JlepeBo perpeccun

* TwoStep

TpebosaHua ana uHterpauuu c IBM DB2 for z/OS

YUToOBI BEIIOJHATE MOJICJIMPOBAaHUE B Oa3e JaHHBIX ¢ ucrnoib3oBanreM DB2 for z/OS u IBM DB2 Analytics
Accelerator for z/OS, He0OX0AUMBI IPHUBEICHHBIC HIDKE YCIOBUSA. UTOOBI 00eCeYnTh COOJIFOCHIE ITUX YCIOBUHA,
BaM, BO3MOXHO, MOTPeOyeTCS MPOKOHCYIbTUPOBATLCS C AAMHUHACTPATOPOM BaIliuX 0a3 JaHHBIX.

* IBM SPSS Modeler, paboTtaromuii B IokaJsHOM PeXHME WU ¢ ycTaHOBKO# cepBepa SPSS Modeler B Windows
nim UNIX

* DB2 for z/OS Bepcuu 10 uym Hosee ¢ DB2 Analytics Accelerator for z/OS Bepcuu 5
* IBM SPSS Data Access Pack V7.1
* Ha cepsepe, re paboraer SPSS Modeler Server, 1o/mkHa OBITH YCTAHOBJICHA OJTHA U3 CJICAYIOIIUX CHCTEM:
— [Hpaiisep IBM DB2 Data Server ais ODBC u CLI
— JIro6as Bepcus DB2 for Linux, UNIX u Windows ¢ uctounnkom gaaasix ODBC, ckoOHGUTYpHpOBaHHBIM 15
DB2 for z/OS
* Jluuensus nus DB2 Connect for System z
* ['enepupoBanue un ontumusanus SQL, Bkmoyenusie B SPSS Modeler
* Apantep ckopunra IBM SPSS Modeler nis zEnterprise V17.0

» Jlus wccrienoBaHust JaHHBIX B 6a3e nanubix DB2 z/OS tpebyroTcs Tabimis! ¢ yckopenueM uin tabsmust AOT
(accelerator only tables - TaOUIBI TOJBKO AJIsI yeKOpuUTeist) 1 noaaepxkka INZA. BosmoxuaocTs IDAA INZA
6bl1a BBeneHa B IDAA 5.1. DTo 03HavaeT, YTO y3JIbI HCCIICIOBAHMS TaHHBIX B O0a3e qaHHbIX DB2 z/OS He OyayT
paboTtath ¢ npeapaymuMu Bepcusivu IDAA.

Ecom B cpeacTBe nocTpoeHust MoJiesieit ucnosyb3yercs paspemennoe IDAA DSN, Tabnuniamu, BHIBOAUMBIMU B
crnucke TabJmil, KOTOPBIA BO3BpallaeTCs y3JI0M UCTOYHMKA 6a3bl JAHHBIX C UCHOJIb30BaHUEM 3Toro DSN, 6yayT
Tabmmnbl AOT wim TabJHIBI ¢ YCKOPEHUEM.

BxknroueHune nHterpauum ¢ IBM DB2 Analytics Accelerator for z/0S

Bxurrouenne naTerpanun ¢ DB2 Analytics Accelerator for z/OS cocTouT U3 CJIEAYIOIINX IIATOB:
* Koudurypuposanue DB2 for z/OS u DB2 Analytics Accelerator for z/OS

* Cosnanune ucrounuka ODBC

* Brxumrouenune unterpanuu IBM DB2 for z/OS B IBM SPSS Modeler
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* Bxurouenue renepupoBanus u ontumusanua SQL B SPSS Modeler
* Bximrouenue IBM SPSS Modeler Server Scoring Adapter miis DB2 for z/OS
* Koundurypuposanune DSN npu nomouu kirenta IBM DB2 B IBM SPSS Modeler

KoH¢urypuposaHue IBM DB2 for z/OS u IBM Analytics Accelerator for
z/0S

Kak ckondurypuposats DB2 for z/OS u Analytics Accelerator for z/OS, onucano Ha cienyroleM canre:

DB2 Analytics Accelerator for z/OS|

Co3pnaHue nctouyHuka gaHHbix ODBC gna IBM DB2 for z/OS v IBM DB2
Analytics Accelerator

Nudpopmanutio o ToM, Kak BKIIFOYUTh coenuHenne Mexy DB2 for z/OS u IBM DB2 Analytics Accelerator, cMmoTpute
HAa CJIEAYIOLUX CAalTax:

» Jlus Bepcun 4:[DB2 Analytics Accelerator for z/OS 4.1.0|
» Jlns Bepcun 3:[DB2 Analytics Accelerator for z/OS 3.1.0|

* |BrJroueHHe YCKOPEHHs 3aIpOCcoB MpH rcnosb3osanmni IBM DB2 Analytics Accelerator muist mporpamm ODBC
JDBC 6e3 u3MeHeHus 9THX IPOrpaMM|

. |Om1/161<a SQL ot apaiiBepa ODBC npu BeinosiHennu 3amnpoca B DB2 Analytics Accelerator for Z/OS|

BxnroueHune nHterpauum IBM DB2 for z/OS B IBM SPSS Modeler

Uro0Os! BritounTh nHTErpanuto DB2 for z/OS B SPSS Modeler, BolnosHuTe ciieayromnume qeiCTBUsL:

1. B xarasore SPSS Modeler config otkpoiite ¢aiin odbc-db2-accelerator-names.cfg.
Ecnwm aTOT (haiiir He cymiecTByeT, ero Hago CO31aTh.
2. [ob6aBbTe B HEro BCce UCTOYHUMKH JIAHHBIX U UMEHA BceX yckoputeneit. Hampumep:

WMSi_WCTOYHMKA_AaHHLIX1, ums_yckopuTensl
UMA_MCTOUYHWUKA_aHHHIX2, UMs_yCKopuTensa2

3. CCSID no ymosuanuto ays a6 AOT (accelerator only tables - TaGMIBI TOJIBKO /1JIs1 YCKOPUTEJIS) - 3TO
Unicode; 4ToOBI ero nepeonpeaenTb, MI3MEHNUTE 3aIUCH, T00aBUB B MIMEHA YCKOPHUTEJIEH CTPOKH KOJIMPOBOK.
Hanpuwmep:
WMSI_WCTOUHMKA_AaHHbIX1, umsa_yckoputenal, EBCDIC
dsn2, acceleratorname2, UNICODE

4. Coxpanute u 3akpoite aitr odbc-db2-accelerator-names.cfg, 3aTem oTkpoiiTe B 3TOM e KaTasiore ¢aiiia
odbc-db2-custom-properties.cfg

5. B SPSS Modeler mis 3amanus peructpoB IDAA ucnonb3yetr SQL. [Tpu HE0OXOAMMOCTH 3T 3aMACH MOXKHO
nepeonpeacinTb, UI3AMECHNUB SQL Ha HYXHBIC 3HAYCHUA. HaanMep:
current_query sql_acc, "SET CURRENT QUERY ACCELERATION = ELIGIBLE"
current_get_archive_acc, "SET CURRENT GET_ACCEL_ARCHIVE = NO"

6. Ilo ymomuanuro B SPSS Modeler ¢ nomompro SQL co3garoTcsi BpeMeHHBbIe TaOIAIBI IS KaIIa 6a3 TaHHBIX.
an/I HCO6XO£[I/IMOCTI/I MOXHO NEPEONMPEACTIUTE 3TO NYTEM ONIPEACITICHUSA OKNIACMOTO UMCHHU 0a3nl JAaHHBIX.
Hanpumep:

[0szZ]
table_create_temp_sql_acc, 'CREATE TABLE <umsi-Tabmuup> <(cTon6ub-Tabnuus)> IN DATABASE NAME_OF DATABASE_FOR_AOT'

7. Tlo ymomuanuto SPSS Modeler paccmatpuBaeT 3anucannble B ucxogaoM koae ODBC 3anpocer SQL kak
HEBOCHPOU3BOIUMBIE, TO €CTh P HEOJHOKPATHOM BBIIIOJTHEHUH 3aIIPOCa BO3BPAIAIOTCS Pa3HbIE Pe3yJIbTATHI.
OpaHaKo B HEKOTOPBIX CLEHAPUSX 3TO MoxeT noMmemats Modeler crenepupoBats SQL 11st y3710B B
HUCXOISAIIEM IIOTOKE, MOBEJICHHE IT0 YMOJTYAHUIO MOKHO MEPEONPEIeINTh, U3MEHUB COOTBETCTBYIOIICE
3Hauenue Ha Y. Hanpumep:

assume_custom_sql_replayable, Y
8. B rmaBaom meHto SPSS Modeler BeiOoepute MHcTpyMenTs > Onun > Benomorare ibHble NPOrpaMMBbI.
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9. Mlenxuute no Bkiaake IBM DB2 for z/OS.

10. Bribepure Brimounts uaTErpanmio ¢ uccienosannem qanusix B IBM DB2 for z/OS u maxxmute xHOonky OK.

IMpumeuanue: B cpencTse Modeler HEBO3MOXHO OJTHOBpEMEHHO MpocMaTpuBaTh Tadb bl IDAA n He-IDAA
TaOJUIIBL.

BKtoueHue noaaepHKu reHepMpoBaHuA U onTummuaauun SQL

Ecim BBl cobupaeTech paboTaTh ¢ 0UeHb OOJILIIMMU HAOOPAMU JAHHBIX, U3 COOOPAXKEHUN TPOU3BOIUTEIILHOCTU
HAJI0 pa3pemuTh onnuu reaepupoBanus SQL u ontummsanyu B IBM SPSS Modeler.

Yto0bsl ckoHpuUryprpoBath SPSS Modeler, BBIOJHUTE CIIEAYIONTNE EHCTBUS:
1. U3 menro IBM SPSS Modeler Bribepute MHcTpymenTsl > CBolicTBa noToka > Onuun
2. Ha nanemm HaBUTanuy MeJKHATE 110 oy OnTHMH3aUus.

3. Tloareepmute BxiroueHue omuul enepupoBath SQL. DTOT mapamMeTp TpedyeTcs I padoThl (hYHKITHIA
MOJIeJIMPOBaHUS 043 JaHHBIX.

4. Bribepute OnTumu3upoBath noctpoeane SQL n OnTuMu3npoBaTh IPyroe BHINOJHEHHE (He TpeOyeTCs CTPOro, HO
HACTOSITEIFHO PEKOMEHTYETCS LIS ONTUMAJILHOW TPOU3BOIUTEIILHOCTH).

KoHurypuposaHue DSN ¢ nomoLubro knueHta IBM DB2 B IBM SPSS
Modeler

Ecmu TpebyeTcs cCKOH(GUTYpUPOBATh UMS HICTOYHMKA JaHHBIX (data source name, DSN) ¢ momoripro kmenta DB2
st DB2 B SPSS, BeinosiHuTe creayroye AeiCTBUS:

1. Ecmu xymment DB2 emie He ycTaHOBJIEH, yCTAHOBUTE €T0 B ONEPAIMOHHON CUCTEME, TJIe YCTAHOBJIEH CEPBEDP
Modeler.

2. Ucnoms3ys xomanay db2 catalog, kaTtajgorusupyiite 6a3y JaHHBIX U J0OABbTE HOBBI HCTOYHHK JAHHBIX B
(aitsr db2c¢1i.ini xmenta DB2. I1poBepbTe, YTO yKa3aH ONpPeIeICHHBIN ajrnac 6a3bl JaHHbIX.

3. CxoHpurypupyiiTe JOCTYI K JAHHBIM; HOIPOOHbIC ASUCTBUS JOCTYIHBI B JokyMeHTanun k Modeler.

JIoTOIHUTENTbHY O HH)OPMAIIMIO CMOTPUTE B TeMe PexoMeHIaluu Mo apXUTEKType U annapaTHbIM CpeaAcTBaM >
JlocTyn K JaHHBIM B PYK0GOACT6E 110 AMUHUCTPUPOSAHUIO U IPOU3EOJUTEAbHOCTU cepgepa Modeler
(ModelerServerAdminPerformance.pdf).

4. Cospnaiite HOBBII ucTouHMK nanHbix ODBC B odbc. ini, yka3as aynmac 6a3bl JaHHBIX, ONPE/ICJICHHBIN Ha 11are 2.
5. Juns nonw3oBartenteii Linux niun UNIX:

a. YbemuTech, 4TO UCHOJIb3yeTCsl OnbmoTeka apaiiepos 1ibdb20.so0 (Bmecto 1ibdb2.50) u uTo A1 HOBOTO
HACTOYHMKA JaHHBIX 3aaaHo 'DriverUnicodeType=1".

b. B ycranoske IBM SPSS Data Access Pack yoeautecs, yTo myTh OubmoTteku kineHTa DB2 qobasiieH B
odbc.sh.

c. Yobemutech, uTo cepBep Modeler ucrosb3yet 6ubmoTeky obooukn apaiiBepoB ODBC ¢ koaupoBkoii
UTF-16 (ee nazBanue '1ibspssodbc_datadirect utfl6.so').

6. VYbenutech, UTO y MOJIB30BATENIS, coequHstoIErocs ¢ DB2, ectb HEOOX01MMBbIE TPUBUJIETUU HA 3aITyCK
CJICTYIOIIETO 3ampoca:

SELECT ACCELERATORNAME FROM SYSACCEL.SYSACCELERATORS

NMocTpoeHue moaenen ¢ ucnonbsosaHuem IBM DB2 for z/OS

V kax/10r0 U3 NOIICPKUBAEMBIX AJITOPUTMOB €CTh COOTBETCTBYIOIINIT y3€JI MOJICTIUPOBAHUS. Y 3JIbI
MoaesmpoBanust DB2 for z/OS noctynnsl Ha BkjIagke MoaeampoBaHue 0a3bl JaHHBIX HA MAJATPE Y3JI0B.

JanHbie

I'maBa 6. MogermpoBanue 6a3 TaHHBIX ¢ ucnosb3oBanueM IBM DB2 for z/OS 93



B 3aBECHMOCTH OT y3J1a MOACIMPOBAHUS €CTh PSIT TUIOB JAHHBIX, KOTOPBIE MOTYT COACPXKATHCS B MOJISIX B
ucroynuke gaHHbix. B SPSS Modeler Tumbl qaHHBIX HAa3bIBAIOTCS THHAME H3Mepennii. Ha Bxiaake [Tosis y3ia
MOJICJIMPOBAHMUSI IONMYCTUMBIE TUIBI U3MEPEHUI JIJISI BXOAHBIX MOJIeH U TOJIel Ha3HAUYEHUS TOKA3bIBAIOTCS
3HAYKaAMU.

ITose naznavenns. ITojie Ha3HAYCHUS - 3TO I0JIE, BHAYCHHUEC KOTOPOT'O BbI IBITACTECh IPEACKA3aTh. B Tex cJyvasx,
II€ MOXKHO 3a1aTh IIOJIC HA3HAYCHHU S, B KAYECTBC TAKOI'O ITIOJIA MOXET OBITH BLI6paHO TOJILKO OJJHO M3 IOJIeH
JaHHBIX UCTOYHHUKA.

ITose ID 3amucu. 3agaeT mose, HCMOJIB3YeMOe JJI1 OTHO3HAYHOHN HACHTH()UKAINN KaXI0TO HAOIFOICHAS.
Hampumep, um MoxeT ObITh ToJIe ID, Takoe kak ID mokynareis. Ecu B TaHHBIX UCTOYHUKA HET 1oJist ID, BB
MOXETe CO3/1aTh TaKO€ MPU MOMOIIH y3Jia BBIYUCJICHUHN, BHIIIOJIHUB IPUBEICHHYIO HUXE MTOCIIEJ0BATEILHOCTD
JIEACTBUM.

BribepuTe y3es1 nCTOYHUKA.

Ha Bxiagke Onnuu nosist Ha NaJUTPE Y3JI0B JABAXKIbI IIEJKHUTE O Y3JIy BBIYUCIICHUI.
OTkpoiiTe y3eJ1 BBIYUCICHUH JBOIHBIM IIEJTYKOM 10 3HAYKY Ha XOJICTE.

B nosie Boruncasiemoe noJie BBeauTe, Harpumep, 1D.

B nosie ®opmyna eeemute @INDEX u Haxkmute kHOIIKY OK.

AN

COCI[I/IHI/ITC y3¢€J1 BBIUMCJIEHUM C OCTAJIbHBIM MIOTOKOM.
O6paboTKa MyCThIX 3HAYECHUI

Ecmm BXOJHBIC JAHHBIC COACPXKAT IIYCTBIC 3HAYCHU A, UCIIOJIb3OBAHUEC HEKOTOPLIX Y3JIOB DB2 for z/OS moxeTt
OPpUBOOUTD K COO6H_[CHI/IFIM 00 omubKax Wim JOJITOMY BBIIIOJIHCHUEO ITOTOKOB. HOBTOMy 3aIlrcu, CoACpKaue
IMYCTBIC 3HAYCHUSA, PCKOMCHAOYCTCA YAAJIUTh. HCHOHLSyﬁTC CHGHyIOH_[I/Iﬁ MCTO/.

1. TlpucoenwHuTE K Y3.JIy HICTOYHHKA y3€JI BBIOOpA.
2. 3amatite nus onun PesknMm y3ia BeiOopa 3HaueHne OTOpachiBanue.

3. BgeawuTe ciemyrolee B 1moJie Y cjoBHe:
@NULL(rone_1) [or @NULL(more_2)[... or @NULL(more_N]1])
BxJrounTe B yciioBUe BCe BXOIHBIE MOJIS.

4. CoenuHuTe y3eJ BBIOOpA C OCTAJILHBIM HOTOKOM.
BeixomHast uHGOpMAIUs MOACIIN

Bo3MOXHO, 9TO OT 3aITycKa K 3aIycKy pe3yJIbTaThl MOTOKA, CoAepxKaIiero y3ea moaemposanus DB2 for z/OS,
OymyT cierka pa3imuatbes. [IprunHa B HEHOCTOSIHCTBE MOPSIIKA, B KOTOPOM y3€JI CYMTHIBAET JaHHBIC HCTOYHIKA,
KOT/1a Iepe] MOCTPOSHUEM MOJIeIIN JaHHbBIE CYIUTHIBAIOTCS] BO BpeMEHHbIe TaOIUIBl. Bripouem, pas3mmums,
MOPOXKIEHHBIE 3TUM 3((HEKTOM, MPEeHEOPEKNMO MaJIbI.

OO61mme KOMMEHTapuu

* B SPSS Collaboration and Deployment Services HeBO3MOXHO CO3AaTh KOHPUTYypALIUH OICHUBAHUS C
HCIOJIb30BaHUEM TIOTOKOB, COJIEPXKAIINX Y3JIbI MoAesIMpoBanus 0a3bl qaHHLIX DB2 for z/OS.

* J1ns Moperieii, co3aanHbix y3samu DB2 for z/OS, HeBo3MOkeH 3xciopT witt umrnopt PMML.

Mopnenu IBM DB2 for z/OS - Onuuu nonen

Ha Bxmazmke [Toss ykassiBaetcs, OyayT JI NCIOJIB30BATHCS 3HAUCHHS POJIeH MOJIeH, yke OonpeIesieHHbIe Ha
PACIOJIOKEHHBIX BBIIIE Y3JIaX, MM Ha3HAYCHUE MOJIei OyIeT BBIIIOJIHEHO BPYYHYFO.

Hcnoab30BaTh 3apanee 3a/IaHHbIE POJIM. DTa OMIIKS MPUMEHSET TapaMeTPhl poJieit (Ha3HAYCHHH, IPSTUKTOPOB U TaK
Jasiee) ¢ Bocxoasiero y3ia Tun (uim BKjIa ki THIBI BOCXO/SIIEro y371a HCTOYHHUKA).
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HacTtpouts Ha3Ha4YeHnst HoJiell. BeiOepuTe 3Ty ONMIUIO IPH XKEJTAHUY 33/1aTh HA3HAYCHHUSI, IPSIUKTOPBI U IPYTUe POJIU
BPYYHYIO Ha 9TOM JKPaHe.

Ioas. Vicnosib3yiiTe KHOMKK CO CTPEJIKaMU JJIs1 HAa3HAUYEHUSI BPYYHYIO 3JIEMEHTOB U3 3TOTO CIUCKA MOJISIM
Ppa3JIMYHBIX POJiell cpaBa Ha SKpaHe. 3HAYKU 0003HAYAIOT AOMYCTUMBbIE YPOBHU U3MEPEHUS AJIs1 KAXKI0TO MOJIS
poJm.

Haxxmute kHonky Bee, 4ToObI BHIOPATH BCE MOJIS B CIIUCKE, UIIM HAXKMUTE KHOMKY OT/ICJIBHOTO YPOBHS M3MEPEHU,
YTOOBI BHIOPATH BCE MOJIS C 3THM YPOBHEM.

Ha3sunauenne. Boibepute 0HO moJjie B KaueCTBE Ha3HAUEHUS JJIs1 Mpeacka3anus. Ha 3ToM skpaHe MOXHO Takxke
MIOCMOTPeTh HH(pOopManuto 06 000OIIEHHBIX JIUHEWHBIX MOJIEIISX B MOJIE Y 4eOHUKH.

ID 3anucn. HOJ’IG, 3HAa4YCHUEC B KOTOPpOM 6y£[eT HCIIOJIb30BATHCA KaK I/I,HGHTI/I(i)I/IKaTOp yHI/IKaJ'IbHOﬁ 3aIlicCu.

IMpeankTOpbI(BXO0AHBIE M0JIs1). BHIOCpUTE OHO MJTM HECKOJILKO MOJICH KaK BXOJIHBIE MOJIS JIJT IPEICKa3aHMSl.

Moaenu IBM DB2 for z/OS - Onuumn cepBepa
Ha Bxmagxe Cepsep 3amaetcs cuctema DB2 for z/OS, roe 6yaeT cTpouThCsl MOAETI.

* HUcnosnb3oBath Bocxosiee coeaunenne. ([To ymoruanuio) Mcnosib3yet 1o gpo6HOCTH O COEIMHEHNUH, 3aJaHHbIC
Ha BOCXO/ISILIIEM y3Jie, HAPUMED, Y3Jie ICTOUYHUKA 6a3bl NaHHbIX. [Ipumeuanue: D1a onusi paboTaeT, TOJILKO
€CJI BCE BOCXOIAIINE y3JI6I MOTYT MCIOJIB30BaTh 00paTHBI neperoc SQL (SQL pushback). B atom ciryuae
MEPEHOC TAHHBIX U3 0a3bl JAHHBIX HE HYXeH, MOCKOJIbKY SQL HOJHOCTBIO peasin3yeT BCe BOCXOISIIUE Y3JIbI.

* TlepeMecTHTb JaHHbIE HA coeMHenne. [[epeHOCUT NaHHBIE B YKA3aHHYIO 3/1eCh 06a3y JaHHBIX. DTO JeUCTBIE
MO3BOJISIET MOJICJIMPOBAHUIO PAOOTATD, €CIIM TAHHBIE HAXOSITCS B IPYroi 6ase ganueix IBM, B 6a3e NaHHBIX OT
JIPYTrOro MOCTaBIIUKA WITH JaXe B INIOCkoM daitie. Kpome Toro, aHHbIe MEPeHOCITCS 0OPATHO B YKA3aHHYIO
371ech 0a3y TaHHBIX, €CJIM OHU OBLJIN U3BJICUEHBI H3-32 TOTO, UTO y3€JI He BBIOJIHIII 0OpaTHBIN neperoc SQL.
Haxwmute kHonky IlpaBka, 4ToObI HAMTH U BRIOPATH COESTMHEHIE.

KommeHnTtapwmii:

Wwms ucrounnka nanasix ODBC addexTuBHO BcTpanBaetcs B kaxaprii motok SPSS Modeler. Ecom moTok,
CO3[TaHHBIN Ha OJTHOM XOCTE, BBIITOJIHSIETCS Ha IPYTrOM XOCTe, IMsI ICTOYHAKA JTAHHBIX HA 3THX XOCTaX TOJDKHO
OBITH OTHUM U TeM Xe. MOXXHO TakXXe BEIOPAaTh APYTOil HICTOYHNUK JaHHBIX Ha BKJIagke CepBep KaXI0To y31a
HACTOYHHKA WJIX MOOCIIMPOBAHMUSL.

Moaenu IBM DB2 for z/OS - Onuuu mogenu

Ha BKJIaJIKC OH].[I/II/I MOJCJIM MOXHO BI)I6paTI), 3a1aBaThb JIM UMS OJIA MOACJIU, UJIU CTEHEPUPOBATH UM
aABTOMATHUYCCKHU.

Nms MO/I€EJIH. MoxHO CICHEpUPOBATH UM MOJCIJIM ABTOMATUYCCKHU HAa OCHOBE ITIOJISI HA3HAYCHU A UJIA I10JIA ID (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 33.,[[21HO) Jmbo 3a1aThb IMOJIb30BATCIIBCKOC UMHI.

Ecau ums ucnoJib3yercs, 3aMeHNTh cylecTBYIomue. Ecii BBI BKIIFOUNTE 3TOT HEPEKIIFOYATEIb, JTF00as
CYIIECTBYIOIIAs MOJIEJIb C TEM XK€ IMEHEM OyAeT Nepe3anicana.

Moaenu IBM DB2 for z/OS - K-cpeaHue

V3en K-cpenuue peasmsyeT aaropuTM k-CpeIHUX, IPEeICTABIISIONIMNA METO/] KIIACTEPHOTO aHaJM3a. DTOT y3ell
MO>HO HUCIIOJIb30BaTh, YTOOBI KJIACTEPU30BATh HAOOP JAHHBIX B OT/IEJIbHBIE [PYIIIHI.

T10 AJITOPUTM KJIACTEpU3allU HAa OCHOBAHUU paCCTOﬂHI/If/'I, KOTOprfI OCHOBBIBACTC Ha IOKA3aTEJIC PAaCCTOAHUSA

(byHKIIMM) [ITT M3MEpEHHsI CXOACTBA MEXY TOYKAMU TaHHBIX. TOYKH JaHHBIX HA3HAYAIOTCS OJIDKAUIIIEMY
KJIACTEPY B COOTBETCTBHH C UCIIOJIE3YEMBIM ITOKA3aTEJIeM PACCTOSHUS.
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Auroput™m paboTaeT, BEIIOJIHS HECKOJILKO UTEpallii OTHOTO 6a30BOT0 MpoIecca, B KOTOPOM KaXK bl HK3EMILIISP
00yueHHsI Ha3HAaYaeTCs OypkaiiiiemMy KjacTepy (C y4eToM 3aJaHHOM (DyHKIUN pACcCTOSHUS, IPUMEHIEMOH K
3K3EeMIUIIPY U HEHTPY KJacTepa). 3aTeM BCe IEHTPhI KJIACTEPOB BBIYUCIISIIOTCS IOBTOPHO KaK CPeIHUE BEKTOPHI
3HaueHUH aTpuOyTOB 3K3EMIUISIPOB, HA3HAYEHHBIX KOHKPETHBIM KJIACTEPAM.

Moaenu IBM DB2 for z/OS - Onuuu nonen K-cpeaHux

Ha BKJIaAJIKC Ions YKa3bIBACTCA, 6y,£[yT JIM UCIIOJIB30BATHCA 3HAUYCHU A pOJ'ICI7I HO.]'IGfI, YK€ ONPCACJICHHBIC HA
PaClOJIOKCHHBIX BBIIIC y3JIaX, UJIA HA3HAYCHUC oJien 6yH€T BBIIIOJTHCHO BPYYHYIO.

Hcnonb30BaTh 3apanee 3aJaHHble POJIM. DTa OIIMS IPUMEHSET TapaMeTphl poJiell (Ha3HAUYSHUH, IPETMKTOPOB 1 TaK
Jlajiee) ¢ Bocxomsiuero y3Jja Tun (uii BKJIa ki TUIbI BOCXOSIIIETO y3J1a ICTOYHUKA).

Hacrtpouts HazHaveHus noJieil. Boibepurte 3Ty ONIMIO IPH XKEJIAHUM 3a/1aTh HA3HAYCHU S, IPEIUKTOPBI U APYyTUe POJH
BPYUYHYIO Ha 9TOM JKpaHe.

IMoas. Vicnomnb3yiiTe KHOMKU CO CTPEJIKAMH TSl HA3HAYCHUS BPYYHYIO 3JIEMEHTOB M3 3TOTO CIHCKA MOJISIM
pa3MYHBIX POJiei CrpaBa Ha IKpaHe. 3HAYKA 0003HAYAIOT JOMYCTUMbIE YPOBHU U3MEPEHHUS [T KAXKIOTO MOJIsI
poun.

HaxxmuTte kHonky Bee, 4TOOBI BEIOpATH BCe MOJIS B CHKCKE, UJIM HAXKMUTE KHOTKY OT/IEJIbHOTO YPOBHS M3MEPEHUH,
4TOOBI BEIOPATH BCE MOJISI C 3TUM YPOBHEM.

ID 3ammucu. HOJ’IG, 3HAYCHHUC B KOTOPOM 6y/:[eT HCIIOJIb30BATHCA KAaK I/IIICHTI/I(bI/IKaTOp yHHKaJ’IbHOﬁ 3aIumcu.

IIpeaukTopbI(BX0aHbIE NOJsT). BRIOSpHTE OHO MM HECKOJIBKO MOJIEH KaK BXOIHBIE MTOJIS JIUTS IIpeCKa3aHusl.

Moaenu IBM DB2 for z/OS - Onuum noctpoeHua K-cpegHux

3aI[aBa$I OIIIUU MOCTPOCHUSA, MOXHO HACTPOUTH IOCTPOCHUC MOICIIN B COOTBETCTBUU C BaAlIUMU HOTpC6HOCTHMH.
Eciu BBl XOTHTE IMOCTPOUTH MOACJIb C ONNIUAMU IO YMOJITYAHUIO, HAXKMUTE KHOIIKY 32HYCTI/IT]).

Mepa paccTosinnsi. DTOT apaMeTp ONPEIeIIIeT CHOCO0 U3MEPEHHS PACCTOSHIS MEXAY TOUYKAMU TAaHHBIX. Bojbime
PACCTOSIHAS COOTBETCTBYIO OOJIBIINM OTJINYMSAM. BRIOeprTe OTMH U3 MEPEUNCIICHHBIX HIDKE BAPUAHTOB.

* EsxumaoBa. EBxkiugoBa Mepa pacCTOSIHUS - 3TO AJIMHA NPSIMOU MEXAY ABYMs TOYKAMU JAHHbBIX.

* Hopmaim3oBannasi eBkJna0Ba. HopMam3oBaHHasl €BKJIMI0BA Mepa Mo00Ha eBKIIMA0BOM, HO HOpMaJIM30BaHa
10 CPEHEKBAAPATHIHOMY OTKJIOHEHHIO. B OTJIMUME OT €BKJIMI0BA PACCTOSIHUS, HOPMAJIM30BAHHOE EBKJIMI0BO
PACCTOAHUC HE 3aBUCUT OT €AMHUIIBI UBMCPECHM .

Yucjo KJIaCTEepoB. 9T1oT napamMeTp ONpeaAead€T KOJIUICCTBO KJIACTCPOB, KOTOPLIC 6y,£[}/T CO31aHBI.

MakcumaJjibHOe KOJIHYeCTBO nTepaum“l. AJIFOpI/ITM BBIIIOJIHACT HECKOJIBKO I/ITepaHI/Iﬁ OJHOTO ITponecca. 10T
nmapaMeTp oNnpeACsiCT KOJIMICCTBO I/ITCpaHI/IfI, IIOCJIE KOTOPOTO O6y‘IGHI/I€ MOJCJIN NPEKPpAIacTCs.

CraTtucTHKA. DTOT MapaMeTp ONpeIessieT, CKOJbKO CTATUCTHK Oy/IeT BKIIIOUYEHO B MOJIe)Ib. BrIOepuTe OTMH 13
MEPEUNCIICHHBIX HIDKE BAPHAHTOB.

* Bce. Bxkmrouyaercs Bcs CTAaTUCTHKA, CBA3aHHAA CO CTO.]'I6L[aMI/I 1 CO 3HAYCHUSIMMU.

IMpumeuanue: DTOT mapaMeTp BKIIFOYAET COOP MaKCHMAJIbHOTO 00beMa CTATUCTHKH, YTO MOXKET IMOBJIMATH HA
MPOU3BOAUTEHHOCTD Ballleil cucTeMbl. ECIM BBl HE XOTUTE MPOCMATPUBATL MOJIENb B rpaduieckoM Gopmare,
3agaiite Her.

e Cro0J0nbl. BrirouyaeTcst cTaTUCTHKA IO CTOJIOAM.

* Her. Bxirouaercs TOJIbKO CTATUCTUKA, TpeOyemasi 1Jisl CKOPUHTa MOJIEIIH.
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BocnponssecTn pe3yabTaThl. BKirounTe 3TOT NEpeKIIOYaTENb, €CJIM BBl XOTHTE 3aJaTh HAYaIbHOE 3HAUCHUE
reHepaTopa MCeBAOCTyYaHBIX YUCE ISl BOCIPOU3BEACHNS aHaIM3a. MOXHO 3a1aTh LIEJI0e YUCIIO UJIM XK€ CO3aTh
HICeBAOCITyYafHOE 1IeJI0€ YUCIIO, HaxaB KHONKY CreHepHpoBaTh.

Moaenu IBM DB2 for z/OS - HauBHbin Banec

HauBHblii kpuTepuit baiieca - 3To 00IIIeM3BECTHBIN aIrOpUTM IS IpobJieM Kiaccupukanuu. MoJieib Ha3bIBaeTCs
HAWBHOW, MMOCKOJIBKY B HEW BCE MPEJIOKEHHbBIE IEPEMEHHbBIE POTHO3a CYUTAIOTCS HE3ABUCUMBIMU APYT OT Ipyra.
HawuBHeblit kpuTepuit baiteca - ObICTpBIN, MacCIITAOUPYEMBIi aJITOPUTM, BBIYUCIISIFOINNN YCIIOBHBIC BEPOSTHOCTH IS
coveTaHmii aTpuOyTOB M aTpuOyTa Ha3HAYeHUs. Ha oCHOBe 00yJaromux TaHHBIX ONEHNBACTCS HE3aBUCHMAS
BEPOSATHOCTh. DTa BEPOSITHOCTD IepeAacT MPaBIONOoI00Me KaXJ0TO Ki1acca Ha3HAYCHUS C YI€TOM BXOXKICHHS
KaXXJ101 KaTerOpUMU 3HAYEHUN U3 KAXJOU BXOTHON NEPEMEHHOM.

Monaenu IBM DB2 for z/OS - [lepeBbfl peLueHUN

HepeBo peleHuii - 370 uepapxuieckas CTPyKTypa, MpeICTaBIsIoNas Moiejb kiaccudukammu. C mOMOIILIO
MOJIeJIN AepeBa PEIICHUI MOXHO pa3padaThIBaTh CUCTEMY KJIACCH(DUKAIMA 11 TPEICKa3aHusl U KJIaCCUPUKAIIH
Oyaynmx HaOJIrOIeHMI Ha OCHOBE HaOopa MaHHBIX 00yueHus. Kinaccudukanus npuauMaeT Gpopmy IpeBooOpasHOn
CTPYKTYPBI, B KOTOPOI BETBH MPEACTABIISIIOT COOOM TOUKH Pa3BETBJICHUS B KJIACCU(PUKAIMA. DTH Pa3BeTBIICHMUS
PEKYPCHUBHO AEJISAT JaHHBIC HA MOATPYIIIBL, IIOKa He OyIeT JOCTUTHYTA TOYKA OCTAHOBKH. Y3JIbI IepeBa B TOUKAX
OCTaHOBKH HA3BIBAIOT AuUCTbAMYU (KOHEIHBIMH y3J1amu). Kaxmplit IMCT Ha3HAYaeT METKY, HA3bIBAEMYIO MeTKOU
K/acca y9aCTHUKAM CBOEH MOATPYIIIBL, TO €CTh KJlacca.

Moaenu IBM DB2 for z/OS - Onuuu noneun agepesa peLueHumn

Ha Bxnanke IToss ykassiBaetcs, OyayT JM UCIOJIb30BAThCS 3HAUCHUSI POJIel MOJIeH, y)xe OImpe/iesIeHHbIe Ha
PACIOJIOXKEHHBIX BBIILE Y3JIaX, MM Ha3HAYEHUE NoJIeil OyeT BBIIOJIHEHO BPYYHYIO.

Hcnoan3oBaTh 3apanee 3a/IaHHbIE POJIH. DTa ONIHS IPUMEHSET TapaMeTphI poJieil (Ha3HaYeHUH, IPEAUKTOPOB U TaK
Jlajiee) ¢ BOCXOISIIero y3aa Tun (W BKJIaJKkd THITbI BOCXOASIIETro y3Ja ICTOYHUKA).

HacTtpouts Ha3HaveHus noJieil. Boioepute 3Ty ONIMIO IPH XKeJIAHUY 3a/1aTh HA3HAYCHU S, TPETUKTOPHI U IPYTUe POJIH
BPYYHYIO Ha 3TOM 3KpaHe.

Ioas. Vicnosib3yiiTe KHOIKK CO CTPEJIKAMU JJIs1 HA3HAUYEHUSI BPYYHYIO 2JIEMEHTOB U3 3TOTO CIHCKA MOJIIM
Ppa3JIMYHBIX POJIeld cpaBa Ha SKpaHe. 3HAYKU 0003HAYAIOT AOMYCTUMBbIE YPOBHU U3MEPEHUS AJIsl KAXKI0TO MOJIS
poJm.

HaxxmuTte kHonky Bee, 4ToObI BHIOPATH BCE MOJIS B CIIUCKE, UIIM HAXKMUTE KHOMKY OT/ICJIBHOTO YPOBHS H3MEPEHUA,
YTOOBI BHIOPATH BCE MOJISI C 3TUM YPOBHEM.

Ha3snavenne. Beibepute oHO 1oJie B KauecTBE HA3HAYCHUS JJIS IPEICKa3aHUsL.

ID 3amncu. [Tose, 3HaUeHUE B KOTOPOM OY/IET UCIOJIb30BATHCS KaK MICHTU(PUKATOP YHUKAIBHON 3aMUCH. SHAUCHUE
B 3TOM TI0JI€ TOJDKHO OBITH YHUKAJIBHBIM JUTS KaX oM 3anucu (HanpuMep, HoMepa [D mokynartereit).

Bec IK3eMILIApaA. 3,£[er MOXHO 3a44aThb 3HAYCHUC B ITIOJIC, IIO3BOJIAKOIICC UCIIOJIb30BATH BECA 3K3EMILTIIPOB (BeC Ha
CTPOKY BXOOHBIX ,E[aHHLIX) BMCCTO WJIM B JOIMOJIHECHUE K BECAM KJIACCOB (BCC Ha KaTCropuro B IIOJIC HaSHa‘{CHI/Iﬂ),
UCIOJIb3YEMBIM IO YMOJIYaAHURO. 3aHaHHOG 3€CH ITOJIE JOJIKHO COACPKATH YHCJIOBOM BEC JIJIs KaX101 CTPOKH
BXOJHBIX TaHHBIX.

IIpeaukTopbI(BX0aHbIE M0JIs1). BIOepuTE OAHO UM HECKOJILKO BXOJHBIX MOJIEH. DTO aHAJIOTUYHO 3aJaHUIO [T MOJIS
pou Bxoznoe Ha y3ie Tum.
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Moaenu IBM DB2 for z/OS - Onuuu nocTpoeHua AepeBa peLieHun

s mocTpoeHus nepeBa TOCTYIHBI CJIETyFOIITIE OIIIIH:

Mepa pocra. Ota onmus yYapaBJisi€T criocobom N3MEPEHUS pOCTa JCPEBHEB.

Mepa HeoTHOPOJHOCTH. DTa Mepa CIIYKUT [IJIsl OLCHKH JIYUILIEr0 MeCTa paciierieHus aepesa. OHa m3mepsiet
HECOOHOPOJHOCTD B MOATPYIIIC UJIA B CETMCHTC JadHHBIX. Huskas MEpa HCOAHOPOJHOCTH YKa3bIBA€T HA TO, YTO bl
rpymrie y 6OJ'II>]J_II/IHCTBa 3JIEMCHTOB CXOAHBIC 3HAYCHUA KPUTEPUA UJIU 1TOJId HA3HAYCHU .

HOI[ZICp)KI/IBaCMLIC HU3MEPECHUA - 3TO 3HTp0ﬂl/lﬂ n ﬂ)l(l/lﬂl/l. 3T10 U3MEPCHUA OCHOBAHBI HA BEPOATHOCTAX
IPUHAIJICKHOCTHU K KaTCTOPpUU JJId BETBU.

MakcnMaabHOe KOJIN4YecTBO YPOBHeil B JepeBe. MakciMalIbHOE KOJIMYECTBO YPOBHEH, 10 KOTOPOT'O MOXKET PACTH
JIEPEeBO OT KOPHEBOTO y3JIa, TO €CTh CKOJIBKO pa3 peKypCHBHO pa3[iejieHa BHIOOpKA. 3HAUCHHE 110 YMOJTIAHUIO IS
3TOTO CBoO¥icTBa - 10, a MakcHMasIbHOE 3HAYEHHE, KOTOPOE MOXKHO 3a/1aTh I HETO - 62.

ITpumeuanne: Eciu mporpaMma mpocMoTpa B CJICIKE MOIEIU BBIBOIUT TEKCTOBOE MPEICTABIICHIE MOICIIH,
MOJXET BBIBOJIUTHCS HE OoJiee 12 ypoBHeit nepesa.

Kpurepun pacuienienusi. ta OIS yIPABJISET, KOTa OCTAHOBUTH PACLICIUICHHE epeBa.

3HayeHne MHHEMAJILHOIO Yayuuienus aJis pacu]ennem/lizi. MunnmaabHOE 3HAUCHHE YMCHBUICHUSA HCOOAHOPOJIHOCTH
JJIA CO3JJaHUS HOBOT'O paCHICTIJICHU A HA ICPEBE. LICJ'H) MOCTPOCHUA AEPEBA - CO3AaTh NOATrPYyHIbl CO CXOJHBIMU
BbIXOJHBIMU 3HAYCHUAMMU, YTOOBI MUHUMU3UPOBATH HECOJHOPOJHOCTH HaA KaXIO0M Y3JIC. Ecm HauJiyvuiee
paclICijicCHue BETBU YMCHbIIAET HCOJHOPOJHOCTL MEHBIIE, Y€EM Ha 3aJTdHHOC KPUTCPUEM PACIICIIJICHUS 3HAYCHUEC,
BETBb HC PACHICILIIACTCA.

MunumajibHOe KOJHYECTBO IK3EMILISAPOB /il pacilernieHus1. MuHMaJIbHOE KOJIMYECTBO 3a1mce171, KOTOpPbIE
MOXHO paClICUTb. Korna YUCJIO HEPACIICIIJICHHBIX 3aIHICe CTAHOBUTCS MEHbIIIE 3aJaHHOTO 3HAYCHUAI,
JaJibHEHIINe PpacClICIJICHUS HE MPOU3BOAATCA. DTO MoJie MOXHO HCIOJIb30BATh JJIA IPCAOTBPAICHUS CO3JaHUs
MAJICHbKUX NOATPYNI B ACPEBEC.

Craructuka. 9T1oT napaMeTp ONpeACsiCT, CKOJIbKO CTATUCTUK 6y,[[€T BKJIFOYEHO B MOJELJIb. BLIGepI/ITe OJIMH U3
NEPCUYNCIICHHBIX HUXKEC BAPUAHTOB.

Bce. Bxorouaercs Best CTaTUCTHKA, CBsA3aHHAas CO CTO.]'[6HaMI/I U CO 3HAYCHUSIMMU.

IMpumeuanue: DTOT mapaMeTp BKIIFOYAET COOP MaKCUMAJIbHOTO 00beMa CTATUCTHKH, YTO MOJKET IOBJIMSATH HA
MPOU3BOAMTEILHOCTD Ballleil cucTeMbl. ECJM BBl HE XOTHTE MPOCMATPUBATEL MOJIEITb B IpadmaeckoM Gopmare,
3amaiite Her.

CroJ01b1. BKJIIOYaeTCSd CTAaTUCTHKA IO CTOJIOIAM.

Her. BxirrouaeTcst TOJIBKO CTATUCTHKA, TpeOyeMasi 111 CKOPUHTa MOJIEIIH.

Moaenu IBM DB2 for z/OS - Y3en aepesa pelwueHuin - Beca knaccos

3,[[€CI) MOXHO Ha3HAYUTh BECA KOHKPETHBLIM KJIaCCaM. Ilo YMOJIYaHUEO BCEM KJIaCCaM ITPUCBOCHO 3HAYCHUC l, TO
€CTh Y HUX OJIMHAKOBBIN BEC. 3a,E[aBaH Pa3JIMYHBIC YUCJICHHBIC BECa AJIS PA3HBIX METOK KJIACCOB, Bbl YKA3bIBACTEC
AJIrOpUTMy COOTBETCTBYIOIIIUM 06pa30M B3BCIINBATDH O6y‘{aIOH.II/I6 Ha60pLI OTACJIBHBIX KJIACCOB.

YTOObBI U3MEHUTD BEC, NIBAXIBI IICJIKHATE IO HEMY B CTOJI6L[€ Bec u BHECHTE HY>XHBIC BaM U3MCHCHUS.

3navenue. Habop MeTOK KJ1acCOB, MOJTYYEHHBIN U3 BO3MOXKHBIX 3HAYCHUI TIOJISI HA3HAUCHMSL.

Bec. BCC, Ha3HavYaeMbIi KOHKPETHOMY KJIACCy. Haznauenue KJ1accy 0oJiee BLICOKOI'O Beca JiejlaeT MOJIeJib OoJiee
‘{yBCTBI/ITeHbHOﬁ K 3TOMY KJIAaCCy OTHOCHUTCJIbHO OCTAJIbHBIX KJIACCOB.

Beca xiaccoB M0XHO HCIIOIL30BATh B COYCTAHUN C BeCaMU OK3CMILIAPOB.
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Moaenu IBM DB2 for z/OS - Y3en aepeBa pewieHun - CoKpaLueHune
AepeBa

Omnmun COKpallICHUA MOXHO HUCIIOJIb30BATh AJIA ONPEACIICHUA KPUTCPUA COKPpAIlCHUA OJId ACPEBA pCI.HeHI/Iﬁ.
HpeﬂHaSHa"ICHHG COKpalllCHUs - CHUXKCHUC pUCKaA Hep606y‘{€HI/IH, JIA 4€Tr0 yAAJIAOTCA U3JTUIITHUC IIOAT PYIIIIbI,
KOTOPBIC HE MMOBBIIIAKOT OXHUJIAEMOUN TOYHOCTU HAa HOBBIX JAHHBIX.

Mepa cokpaiennsi. Mepa cokpatienus no ymoyraanuto (TounocTb) oGecnieunBaeT, YTOOBI OlEHEHHAS! TOYHOCTD
MO/IeJIM TI0CJIe YAJIeHns JINCTa IepeBa OCTaBaJIach B IpUEMJIEMBIX IIpeaenax. Mcrnomb3yiiTe aJbTepHATHBHYIO Mepy
B3BeuleHHasi TO4YHOCTh, €CJIU, BBIMOJIHSSI COKpPAIIIEHUE, BBl XOTUTE IPUHITH BO BHUMAHUE BECA KJIACCOB.

Z[amn)le JJIA COKpalicHus. BbI MOXeTe ucnoJib30BaTh HEKOTOPHLIC UJIN BCE o6yqaroume JaHHBIC OJI OLICHKHA
OXHUJIA€MOI TOYHOCTHU 110 HOBBIM JAHHBIX. L[J'IH 9TOM 1IEJIM MOXKHO TAKXK€ MCIOJIb30BATh OTACIbHbIN Ha6op JaHHBIX
COKpallICHuA U3 3aJlaHHOM Ta6HI/IHBI.

* Hcnoab3oBaTh Bce oﬁyqamume JIaHHBIE. DTa OIS (3az:aBaeMaﬂ 1o YMOJ'I"IaHI/HO) UCHOJIb3YCT BCE o6y11a}onme
JAaHHBIC OJI OUCHKU TOYHOCTU MOICIIN.

* Vcnonb30BaTh % JaHHBIX 00YUEHHs AJIS COKpaLIeHHsl. DTa OIINS UCIOJIb3YyeTCs IJIs pa30ueHns JaHHBIX Ha JIBa
Habopa: oJuH 1151 OOyUYeHHUs], & IPYTroi AJIsl COKpanieHus (Ipyu MOMOIIHU 3aJaHHOTO 3/€Ch MIPOIIEHTA).

* Bribepute Bocnpon3secTH pe3yIbTaThl, €CJIM XOTHTE 3aaTh HAYaIbHOE 3HAYCHUE JJIsI TEHEPATOPA
IICEBAOCITyYaHBIX YMCEJI, YTO FAapAHTUPYET pa3/ieJICHUE JAaHHBIX OJHUM M TEM XK€ CIIOCOOOM P KaXOM 3aIrycKe
noToka. MoxHo Jubo 3a1aTh 1eJioe yncio B nosie HauyaabHoe 3Ha4eHne, HCNOJIb3yeMoe /ISl yCedeHnsl, 1100
BbIOpATH AeiicTBre CreHepHpoBaTh, CO3/1ar0IIee ICEBIOCIyYalfHOE 1IeJI0e YUCIIO.

* Hcnoab30BaTh JaHHbIE U3 cymecmywmeﬁ Taﬁ.ﬂl’lllbl. Vkaxunre ums Ta6HI/IHbI OTACJIBHOTO Ha60pa JaHHBIX
COKpaIICHUA IJI1 OCHKU TOYHOCTU MOICIIN. BrmosHenne 3Toro AeHCTBUS CUUTAIOT GoJtee HaJCXHbIM, YEM
HCIIOJIb30BAHUEC NAHHBIX O6y‘ICHI/I$I.

Moaenu IBM DB2 for z/OS - [lepeBo perpeccum

JepeBo perpeccut - 3ToO aJrOPUTM THUIA TOCTPOEHUS JepeBa, KOTOPBI HECKOJIBKO pa3 JeJUT BHIOOPKY HAOJIIOIeHUA
JUISI TOJTy4€HU sl HOJAMHOXECTB OJIHOTO THIA HA OCHOBE 3HAYEHUI YUCIIOBOTO MOJIsl Ha3HaueHus. Kak u B ciydae ¢
JIEPEBOM PEIIICHHA, IEPEBbsT PErPECCUH pa3AeIIAIOT JaHHBIC HA TIOJMHOXECTBA, KOHEUHbIC U3 KOTOPBIX (JIMCThS)
COOTBETCTBYIOT OTHOCHTEJILHO HEOOJIBIITNM WJIM OJHOPOIHBIM IIOIMHOXeCTBaM. Pa3iesieHust BRIOUparoTCs IJIs
YMEHBIIICHHS TUCTICPCUH 3HAYCHUH aTPHOYyTOB Ha3HAUYEHMSI, YTOOBI OHM MOTJIM TOCTATOYHO XOPOIIIO
MIPEICKa3bIBATHCS 110 CBOMM CPEIHUM 3HAUYCHISIM Ha KOHEUHBIX TPYINAX pa3AesieHus (JINCTHAX).

Moaenu IBM DB2 for z/OS - Onuuu nocTpoeHUa aepesa perpeccum -
pocT Aepesa

BbI MOXeTe 3a7aTh ONIUYU MOCTPOCHHUS JIJI1 POCTA M YCEUCHHUS JepeBa.

J71s1 mocTpoeHus AepeBa AOCTYIHBI CIIETYIOIINE OIIHH:

MaxkcumaJjbHoe KOJIMYeCTBO YPOBHeii B JepeBe:. MakcuMalibHOE KOJIMYECTBO YPOBHEH, 10 KOTOPOTO MOXKET PACTH
JIEPEBO OT KOPHEBOTO y3J1a, TO €CTh CKOJIbKO pa3 peKypCUBHO pasjesieHa BIOOpKa. 3HAUEHNE IO YMOJTIAHUIO - 62,

3TO MaKCHMaJIbHOE KOJIMYECTBO YPOBHEH epeBa IS ejiei MOIeIMPOBaHUSI.

IMpumeuanue: Eciu mporpaMma mpocMoTpa B CJIENIKE MOJIEJIM BLIBOJUT TEKCTOBOE MPEICTABJICHUE MOJIEIIN, MOXKET
BBIBOJUTHCS He OoJiee 12 ypoBHel Jepesa.

KpnTeplm pacuienjicHus. Ora onnus ynpaBJisi€T, KOria OCTAHOBUTD PACHICIIJICHUE JC€PEBA.

* Tloka3arte/ib OLEHKH pacuienyieHns. JTa Mepa OIEHKH KJIACCa CIIYKUT JIJIs OLEHKH JIy4IIero MecTa paclenieHust
JiepeBa.

HpnMe‘laﬂne: B HACTOAICC BPEM CAMHCTBCHHAA BO3MOXHAs OIIUA - JUCIICPCU.
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* 3HaveHHe MHHUMAJILHOIO Yiayuuienus aJis paculenneﬂuﬁ. MunnMmasibHOE 3HAUYCHHE YMCHBUICHUSA HCOOAHOPOIHOCTHU
JJIA CO3JJaHUS HOBOT'O paCHICIIJICHUA Ha ACPEBE. HCJ'H) MOCTPOCHUA AEPEBA - CO3AaTh NOATrPYyHIbI CO CXOJHBIMU
BBIXOJHBIMU 3HAYCHUAMMU, YTOOBI MUHUMU3UPOBATH HECOJHOPOJHOCTH HA KaX/I0OM Y3JIC. Ecm HauJyvuiee
paclIenjicHue BETBU YMCHbIIAET HECOJHOPOJHOCTL MEHBIIEC, Y€EM Ha 3a/IaHHOC KPUTCPUEM PACIICIIJICHUS 3HAYCHUEC,
BCTBb HC pACHICTIIACTCS.

*  MuHIMAaJIbHOE KOJHYECTBO IK3EMILIAPOB /ISl pacilenicHusl. MunrMabHOE KOJIMYECTBO SaHHCCﬁ, KOTOphbIE
MOXHO paClICUTb. KOFL[a YUCJIO HEPACIICIIJICHHBIX 3aIICEN CTAHOBUTCS MEHBIIIE 3aJaHHOTO 3HAYCHUA,
JaabHEerIIme pacClICIJICHUS HE IPOU3BOAATCS. ITO moJIe MOXKHO MCIIOJIL30BaATh JJIA IPCAOTBPAICHUS CO3JaHUS
MAJICHBKUX NOATrpyHNI B JACPEBEC.

Craructaka. 910oT nmapaMeTp ONpeACsACT, CKOJIbKO CTATUCTUK 6yI[€T BKJIFOYEHO B MOJEJIb. BLIGepI/ITS OJHH U3
NEPCUYNCIICHHBIX HUXKEC BAPUAHTOB.

* Bce. Bxrouaercs Bcs CTAaTUCTHKA, CBA3aHHaAA CO CTO.]'I6HaMI/I U CO 3HAYCHUSIMMU.

IMTpumeuanue: DTOT mapaMeTp BKIIIOYAET COOP MaKCUMAaJIbHOTO 00beMa CTATUCTHKH, YTO MOXKET IOBJIMSATH HA
MPOU3BOAUTEIHLHOCT Ballleil cucTeMbl. ECJIM BBl HE XOTHTE MPOCMATPUBATL MOJIEJTb B IpadmieckoM Gopmare,
3amaiite Her.

* Croaonel. BkiIroyaeTcs CTaTUCTHKA IO CTOJIOIAM.

* Her. Bximrouaercs TOJIBKO CTATHCTHKA, TpeOyemast IUIsl CKOpUHTa MOJIEITH.

Moaenu IBM DB2 for z/OS - Onuuu nocTpoeHusa aepesa perpeccum -
COKpalleHue aepesa

OHHI/II/I COKpAaIlICHUA MOXHO UCIIOJIb30BATh AJIA ONMPEACIICHUA KPUTCPHUA COKPAIICHUA OJIA A€PEBA PETIPECCCUU.
Hpe/:[Ha3Ha'{eHHe COKpalllCHus - CHUXKCHUC pUCKa Hep606y‘{€HI/IH, JI 4€Tr0 yAAJIAOTCA U3JIUIITHUC IIOAT PYIIIILI,
KOTOPBIC HE ITOBBIIIAOT OXUJIAEMOUN TOYHOCTU HAa HOBBIX JAHHBIX.

Mepa coxpamenusi. Mepa cokpalieHust o0ecreunBaeT, YTOOb! OLlEHEHHASI TOYHOCTh MOJIEJIU MOCJIe YAaJIeHHs JINCTa
JlepeBa OcTaBajiach B IPHEMJIEMBIX Ipesiesiax. Bel MoxeTe BBIOpAaTh OJHY U3 CIIEAYIOIINX Mep.

* mse. CpegHekBaapaTinyHas omuodka (mean squared error, MSE) - 3To onmus no ymMoI4aHWUIO, OHA H3MEpSET,
HACKOJIbKO MOIOTHAHHASI JIMHUS OJIM3Ka K TOYKAM JIaHHbBIX.

* r2. R-KBa,HpaT HU3MEPSCT OAOJIFO UBSMCHUYUBOCTHU 3aBUCUMOM HCpSMCHHOfI, 00BsCHSIEMOM pCFpCCCHOHHOﬁ MOJECJIBIO.

* Tlupcona. Koapduuuent koppemsiun [Tupcona uamepsieT cuily B3auMOCBSI3U MEX/IY JJMHEHHO 3aBUCUMbBIMHU
NIEPEMEHHBIMU C HOPMaJIbHBbIM pACIPEIETICHUEM.

*  Cmupmana. Kosddunument xoppessamun CnimpMaHa 00HapyXUBaeT HEJIMHEHHBIE B3aNMOCBSI31, KOTOPBIE IO
koppessanun [Tnpcora MOTyT Ka3aThes CJIA0BIMU, HO HA CAMOM JIeJIe OBITh CUIIbHBIMH.

Zlamn,le JIA COKpaleHus. Bul MOXeTe HCIIOJIL30BATH HEKOTOPLIC UJIA BCE o6yqa}omne JaHHBIC OJI OLICHKU
0XHUJIa€MOI TOYHOCTHU IO HOBBIM JAaHHBIX. I[J'ISI 3TOM 1IEJIM MOXKHO TaKXK€ MCIOJIb30BATh OTACIbHbIM Ha6op JaHHBIX
COKpallicHusA U3 3aJlaHHOM Ta6J'II/IIILI.

* UVcnoJb30BaTh Bce o0yuaromue JaHHble. DTa onnus (3aaBaeMasi 10 yMOJTYaHHIO) UCIOJIB3YET BCe OOyUYarOIIe
JTAHHBIC JIJISI OI[CHKUA TOYHOCTH MOJICJIH.

* HWcnoab3oBath % JaHHBLIX 00y4eHHs Il COKpaIleHus. DTa OIIIMS UCIIOJIb3YeTCs I pa30MeHUs JAHHBIX Ha 1Ba
Habopa: ouH 1151 OOyUeHMSs, a APYTO JJIs1 COKparieHust (Ipyr MOMOIIHU 3aJaHHOTO 371eCh MTPOIICHTA).

Bribepute Bocnpon3BecT pe3yabTaThl, €CJIM XOTHTE 3a/1aTh HaYaJIbHOE 3HAYCHHE [JIs TeHepaTopa
IICEBIOCITYyYaliHBIX YHCEJI, YTO FTAapaHTUPYET pa3zeseHne JaHHBIX OJHUM U TEM JKe CHOCOOOM IIPH KaXIOM 3aIycKe
noroka. MoxHo 1160 3a1aTh neJioe ynciio B nosie HavyalibHoe 3Ha4eHHe, HCNO/Ib3yeMoe IS yceueHus, Tubo
BBIOpaTh feiicTBue CreHepHpoBaTh, CO3/IAOLIEE [ICEBAOCIIY aliHOE LEJI0e YHCIIO.

*  VcnoJib30BaTh IaHHbIE U3 CyHIeCTBYIOMIEH TA0 bl YKaXXUTe UM TAOJIMIIBI OTJEILHOTO Habopa JaHHbBIX
COKpAIIIEHUs JJIs1 OTICHKM TOYHOCTH MOJIEJIN. BBINOJIHEHHE 3TOTO MEHCTBUS CUUTAIOT OOJIee HaIeKHBIM, YeM
WCIOJIb30BaHUE TAHHBIX OOYYCHUS.
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Moaenu IBM DB2 for z/OS - TwoStep

V3en TwoStep peammsyeT aaroputMm TwoStep, KOTOpBI oOecrieunBaeT cnocod KiacTepu3anuu B 00JIbIINX Habopax

JAHHBIX.

DTOT y3eJI MOXHO HUCHOJIb30BaTh, YTOOBI KJIACTEPU30BATH JAHHBIE C YUETOM JIOCTYIHOCTU PECYPCOB, HAIPUMED,

naMsTU 1 BPEMCHU.

AJIFOpI/ITM TWOStep - AJITOPUTM UCCIICAOBAHUSA JaHHBIX B Gase JAaHHBIX, KOTOpBIfI KJIACTCPU3YCT JAHHBIC
CJICAYOIIUM CIIOCOOOM:

1. OA clustering feature (CF) tree is created. 3T0O BBICOKOCOAIAHCHPOBAHHOE JIEPEBO COACPKHUT BOSMOKHOCTHU

KJIaCcTepu3alnuu aJIsd HepapxpmeCKoﬁ KJIaCTCpu3alnuu, Ipu KOTOpOf/'I HO)Z[OGH])IC BXOJHBIC 3aIllMCH BKJIFOYATCS B

OJHHU U TC K€ y3JIbl ICPCBA.

2. KouneuHnsle Y3JIbI ACpEBa CF UCPAPXUYCCKU KIIACTCPUSYIOTCA B TIAMATHU, YTO JACT KOHEUHBIH pe3yjibTaT
KJIacTepusanuu. HaI/IJ'Iy‘IL[IGC YUCJIO KJIACTCPOB ONPEACIIACTCA aBTOMATHUYCCKU. Ecu BoI YKa3bIBa€TC
MaKCUMaJIbHOC YMCJIO KJIACTEPOB, ONIPCACIIACTCA HAUITYUIICC YUCIIO KJIACTCPOB B YKA3aHHBIX IIpEACIax.

3. PesynbpTat KjacTepu3aluyl yTOUHSETCS HA BTOPOM IIIare, re K JAHHBIM IPUMEHSETCS aJrOPUTM, OJ00HBIH

anroputmy K-cpennux.

Moaenu IBM DB2 for z/OS - Onuuu nonen TwoStep

3a;[aBa;{ OTH OIIIUHU HOJ'ICI71, BbI MOXCTC yKa3aTb UCIIOJIb3OBAHUC TaAapaMETPOB pOJ'ICﬁ I10JIA, OIIPCACJICHHBIX B Y3JIaX

BOCXOOAIICTIO IIOTOKA. Bur MmokeTe Takke BBITOJIHUTHL Ha3HAYCHUS TOJICH BPYYHYIO.

Bbi0paTh 2J1eMenT. BoiOepuTe 3Ty ONIUIO, YTOOBI UCHOJIL30BATH HAPAMETPBI POJISH U3 y3J1a THIIA BOCXO/ISIIErO
MOTOKA WJIM U3 BKJIAJAKM THUIBI y371a HCTOYHUKA BOCXOISIIEro nortoka. [lapameTpsl poJieit - 3To, HanpuMmep,
Ha3Ha4YCHUs U MMPECAUKTOPLI.

HaCTpOl/lT]) HA3HAYEHHS MOJIeH. BI)I6epI/IT€ OTY OIINHUIO, €CJIM XOTUTEC HA3HAYUTD OOBEKTHI Ha3Ha4YCHUs, OPpECAUKTOPLI 1

JIPYTHE POJI BPYYHYIO.

IMoas. [Tpu moMoIH CTPEJIOK Ha3HAYBTE 3JIEMEHTHI M3 3TOTO CIHACKA BPYYHYIO MOJISIM POJIeii B IPaBOil YacTH
9KpaHa. 3HaYKH 0003HAYAIOT JOMYCTUMBIE YPOBHH N3MEPEHUS TS KAXKIOTO MOJIS POJIH.

ID 3amucu. [ToJte, 3HaYeHNE B KOTOPOM OYAET MCHOJIB30BATHCS KaK HICHTU(PUKATOP YHUKATIHHOW 3AMUCH.

Hpe}lﬂKTOpbl(BXOZIHble HO.]IH). BI)I6epI/ITe OJTHO WJIX HECKOJIbKO TMOJIe KaK BXOJHBIE OIS AJIs nmpeacKasaHus.

Moaenu IBM DB2 for z/OS - Onuuu noctpoeHua TwoStep

3az[aBa;{ OIIIUH IMMOCTPOCHUSA, MOXHO HACTPOUTH NOCTPOCHUE MOACIIM B COOTBETCTBUU C BAllIUMHU HOTp€6HOCT$IMI/I.

Ecmm BBI XO0THTE IMOCTPOUTH MOACJIb C ONIIUAMU IO YMOJTYAHUIO, HAXKMUTE KHOIIKY 33ﬂyCTﬂTb.

Mepa paccTosinusi. DTOT mapaMeTp OMpeNesiIeT Cocod N3IMEPEHUsl PACCTOSHUS MEX/y TOUKaMU JaHHBIX. boJbime

paccTosgHrsd COOTBETCTBYIO 0oJIbIIMM OTJIMYKSAM. Bo3MokHast OIus:

* Log-npaBaonoao6us. Mepa npaBzono1o0us MPUITHCHIBAET IEPEMEHHBIM BEPOSITHOCTHOE PACIPE/IeIICHHE.
Ipenamnoiaraercsi, YTO HENMPEPHIBHBIE IEPEMEHHBIE UMEIOT HOPMAJILHOE PACIpEIEIIEHNE, A KATErOpUasIbHbIE
NEPEMEHHBIC - ITOJIMHOMUAJIBHOC. Bce TNIEPEMEHHBIC TPEATIOJIArar0TCA HE3aBUCUMBIMU.

Yucio KJIaCTEpoB. 3T1O0T napamMeTp ONpeaCIa€T KOJIUUCCTBO KJIaACTCPOB, KOTOPLIC 6y£[yT co3qianbl. Bo3MoxHBI
OIuun:

*  ABTOMATHYECKH BLIYHCJIATH YHCJIO0 KJIaCTEpoB. Yucno KJIACTECPOB BBIYUCIIACTCA aBTOMATHUYCCKU. Br1 MmoxeTe
3aaTb MaKCUMAJIbHOEC YUCJIO KJIACTCPOB B IOJIC MaKCﬂMyM.

M 33,[[3Tl> YHCJI0 KJIACTEPOB. 3a11a17ITe, CKOJIBKO KJIACTCPOB HOJDKHO OBITh CO3/1aHO.
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CraTtucrnka. DTOT mapaMeTp ONpeaesisieT, CKOJIbKO CTATHCTHK OyJeT BKIFOYEHO B MO/IeJIb. BO3MOXKHBI Oonmuu:

* Bce. Bkmoyaercs Bcs CTAaTUCTHKA, CBA3aHHAA CO CTO.]'I6L[aMI/I 1 CO 3HAYCHUSIMMU.

IMpumeuanue: DTOT mapaMeTp BKIIFOYAET COOP MaKCHMAJIBHOTO 00beMa CTATUCTHKH, YTO MOXKET IMOBJIMATH HA
MPOU3BOAUTEHLHOCTD Ballleil cucTeMbl. ECM BBl HE XOTHTE MPOCMATPUBATEL MOJIENTb B rpaduieckoM Gopmare,
3agaiite Her.

e Cro0J01bl. BirouaeTcs cTaTUCTHKA 11O CTOJIOAM.

* Her. Bxirouaercs TOJIbKO CTATUCTUKA, TpeOyemast 1JIsl CKOPUHTa MO/JIEITH.

Bocnpomnecm pe3yabTaThI. Bximounte 3ToT NEPCKIIFOYATCIIb, €CJIM Bbl XOTUTE 3aJaTh HAYaJIbHOC 3HAYCHUC
reHepaTopa HCGB,Z[OCJ'Iy‘IafIHLIX YUCEJI OJIsI BOCIIPOU3BECACHU A aHAJIM34a. MoxHO 3aJaThb IEJI0C YUCJIO UJIM XK€ CO31aTh
HCCBHOCJ’Iy‘IaﬁHOe 1EJI0€ YUCJI0, HAXXaB KHOIIKY CFeHepl’lpOBaTb.

Moaenu IBM DB2 for z/OS - Cnenok TwoStep - Bknagka Moaenb

Bxutagka Moaesib COEpKUT pa3InyHble rpaduueckre NpeICTaBJICHNs], HA KOTOPHIX IPUBOAUTCS CBOAHAS
CTAaTHUCTUKA U pAaCHpeesIeHUs JIs oJiel B kjacTepax. MOXHO 3KCIOPTUPOBATH JAHHBIE U3 MOJIEIIN WX Ke
9KCIIOPTUPOBATH IPEACTABIICHUE KaK H300paKeHHe.

YnpaeneHue moaenavu IBM DB2 for z/OS

Monemm DB2 for z/OS mo6aBisitoTCst Ha XOJICT ¥ MAJIMTPY MOJIeJIel TakuM ke 00pa3oM, Kak OCTaJIbHbIE MOJIEIIH
IBM SPSS Modeler, 1 X MOXHO HCIIOJIb30BaTh TAKKM ke 00pa3oM.

YTtoObI OIICHUBATH HaHHBIE HenocpeacTBeHHO B DB2 for z/OS, BBIIOJHUTE CIIeAYyOIINE IIATH:
1. VcranoBute amantep ckopunra SPSS B 6a3e mannbix DB2 for z/OS, rioe HaxoaaTcs TaHHBIE.

2. VYb6eautech, YTO MOTOK coeAanHeH ¢ 6a3oii qanubix DB2 for z/OS, rae HaxoasTCs TaHHbIE.

CKopuHr moaenen IBM DB2 for z/OS

Mopenu npeacTaBiIeHBI Ha XOJICTE 30JI0THIM 3HAYKOM clienka Moen. OCHOBHAS IeJIb CJIeNKa - OIICHUBAHUE
JTAHHBIX [UJTS IPOTHO3MPOBAHUS M AJIbHEHINIT aHamm3 cBoicTB Moaeri. ONeHKH J00aBIISIOTCS B BUAE OJHOTO WJIH
HECKOJIbKUX JOTOJIHUTEIFHBIX MOJIeH MTaHHBIX, KOTOPBIE MOXXHO eJIaTh BUANMBIMH, IPHCOEINHSS K CIIENKY Y3€Jl
TaOJIUITBI ¥ BBITIOJIHSAS BETBh TOTOKA, KAK ONMCAHO HIDKE B 3TOM pasjetie. HekoTopsle 1uaioroBele OKHA CJIETKa,
Takue kak JlepeBo peuienuii u JlepeBo perpeccun, cojaepkaTt JONOJHUTEIbHYIO BKJIaaKy Moaeib, Ha KOTOpoi
BBIBOJIUTCSI HATJISITHOE MPEACTABIIEHUE MOJIEIIH.

I[OHOJ'IHI/ITGJ'H)HI)IC OJIA OTJIMYAKOTCA Hpe(l)I/IKCOM $<1 d>- nepea MMEHEM IOJId HA3HAYCHU, TAC <id> 3aBucur oT
MOACJIM U IMOKAa3bIBACT THUIL HO6aBHH€MOI>'I I/IH(I)OpMaIlI/II/I. Pazmunbie I/IHCHTI/I(I)I/IKaTOpr OIIUCBIBAFOTCs B pa3acjax,
MOCBSAIICHHBIX CJICTIKY TOW UJIM MHOW MOJIEJIN.

YT0OBI HOCMOTPETD OIEHKH, BBIMOJIHUTE CIICAYIOIINE ACHCTBHS:
1. TlpucoegmHuTe K CJIEIKY MOJICJIN y3€JI TAOJIUIIHI.

2. OtxkpoiiTe y3es TaOJUIbI.

3. HaxwmuTte kHONKY BbINOJIHATS.

4

HpOprTI/ITC OKHO TaOJIMYHOTO BBIBOJIa 10 IMPABOTO Kpas, YTOOBI YBUACTDH OJONOJIHUTEJIbHBIC ITOJISA U UX OLICHKU.

Ipumeuanue: TTporecc CKOPUHTa BBIMOJHACTCS HE B ycKopuTesie, a B DB2, u mosTomy juis Hero Tpedyercs, 4To0bI
BXOfHasl Tabmia ckopuHra ¢usuyuecku pacmnosiaraiack B DB2. [ToaToMy B kadecTBe BXOAHOM uHOpMAIIMT
CKOPUHTa MOXHO UCIOJIb30BATh TOJIbKO Tabuily Ha ocHoBe DB2 i tabsuny ¢ yckopenueM. Eciiin motok
UCIOJIB3YET TAOJIHMILY, IIOACPKUBAIOIIYIO TOJIBKO YCKOPHUTEIb, BO3HUKAET cieayromas omuoka: "HE YOAIOCb
BHMNONMHUTL ONEPATOP MPW NOMOWA DB2 WK B YCKOPWUTENE".
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Cnenku moaenen gepesa peweHun IBM DB2 for z/OS

Cenok Moaem JepeBa peH_ICHI/Iﬁ IMOKa3bIBACT BbIXOAHBIC JaHHBIC ONI€pallu MOJACIIMPOBAHUS U MMO3BOJIACT 3a1aTh
HEKOTOPLIC ONIIUU [JId CKOpUHI'a MOJCJIN.

I1pu 3amycke nmoToka, CoJepKaIiero cJaernok MOJIeJIU JIepeBa PeleHuid, Ha 3TOT y3eJ1 J0OaBIsSeTCs IBa HOBBIX MOJIS,
MMEHA KOTOPBIX MOJIYYaOTCS U3 Ha3HAYCHHUSI.

Tabmuua 26. [None cKkopuHra MoAeny A5isl AepeBa PeLIeH!.

Hms no6aB/ieHHoro noJist 3navenne
$T-umsa_nasnauenus [Ipencka3aHHOe 3HAYCHNUE AT TEKYIIIEH 3aIHCH.
$IP-uma_nasnauenus 3nauenue nocroseproctu (ot 0,1 go 1,0) nis npeackazanusi.

IMTpumeuanue: M3-3a orpanmuenuii B DB2 for z/OS nmena cTosi010B MOTYT OBITH yCEUSHBI.

Cnenok gepeBa pelwieHurt IBM DB2 for z/OS - Bknagka Moaenb
Ha Bxiagxe MojeJib BBIBOJUTCS BAXXHOCTH MPEUKTOPA ISl MOJEJIH JIepeBa pellieHnit B rpaduieckom popmare.
Jl1MHa 10JI0Ckl OTpakaeT BaXXHOCTb IPEAUKTOPA.

Cnenok aepesa peweHun IBM DB2 for z/OS - Bknagka lNpocmoTp
Ha Bxiaaxe IIpocMoTp mokaszaHo mpeAcTaBJIeHUE JiepeBa s MOJIEIIN IepeBa B TOM ke BHIIE, kak 3To SPSS Modeler
JIeJIaeT JJI MOJIECITN iepeBa peIleHU.

Cnenok moaenu K-cpeaHux IBM DB2 for z/OS

Cuieniku Mojiesieii K-cpeiHux comepkaT BCro nH(pOpMaIKIo, 3aXBaYeHHYIO MOJICJIBIO KJIACTEPHU3AINH, & TAKXKe
uHbOopMaIHIo 00 00yYarOIMX JAHHBIX U MPOLECCE OICHKH.

[Tpu 3amycke MOTOKA, COAEpKAIIETO CIeNOK Moaes K-cpeTHuX, 3TOT y3es JoOaBJIseT 1Ba HOBBIX MOJIS,
coepamux MHGOPMAIHo O IPUHAJICKHOCTH K KJIACTePY M PACCTOSHAU OT Ha3HAUYCHHOTO [EHTpa KJiacTepa JIs
JaHHOi 3anucy. VIMeHa HOBBIX IIOJIEH [OJIy4arOTCs U3 UMEHU Mol ¢ npedukcamu $KM- 1 mpuHAIIEKHOCTH K
kiactepy ¥ $KMD- 1171 paccTosHHS OT HeHTpa KiacTepa. HampuMep, ecii MoJiesb HasbiBaeTcs Kmeans, HOBbIE TTOJIst
OyayT HasbBaThes $KM-Kmeans u $KMD-Kmeans.

Ipumeuanune: 13-3a orpannuenuit B DB2 for z/OS umeHa cT0J10110B MOTYT OBITh yCEUEHBI.

Cnenok K-cpegHux IBM DB2 for z/OS - Bknagka Moaenb

BKJ'Ia,E[Ka Mo,uem; COACPKUT pAa3JINYHBIC l"pa(bI/I‘{eCKI/IG OpCACTAaBJICHUA, HA KOTOPBIX IIPUBOAUTCS CBOAHAS
CTATUCTUKA U PACIIPCACIICHUSA IJIA noJien B KJIaCTepax. MoxuHo OKCIIOPTUPOBATH JAHHBIC U3 MOACIIN UJINA XKC
9KCIOPTUPOBATH MPEACTABIICHNE Kak N300pakeHue.

Cnenku HauBHbIX moaeneun baneca IBM DB2 for z/OS

ITpu 3amycke MoTOKa, COAEpXKAIIEro CIENOK HauBHOM Moaeru baiieca, Ha 3TOT y3es 1o6aBisieTCsl 1Ba HOBBIX MOJIA,
MMEHA KOTOPBIX NOJIy4aroTCsl U3 UMEHU Ha3HAUCHHUS.

Tabnuua 27. lNone ckopuHra HansHow mogenu baiieca.

ViMsi 106aBJIEHHOTO MOJISI 3navenne
$T-umsa_nasznauenus [Mpencka3aHHoe 3HAYEHHE TSI TEKYIIEH 3aMuCH.
$IP-ums_naznauenus 3nauenue nocrosepuoctu (ot 0,1 go 1,0) nis npeackazanus.

IIpumeuanmne: 3-3a orpannuennit B DB2 for z/OS nmeHa cT0s10110B MOTYT OBITh yCEUEHBI.

Z[OHOJ'IHI/ITCJ'ILHLIG I10JII MOXHO ITPOCMOTPETh, IPUCOCIMHHUB K CJICTIKY MOJEJIN Y3€J1 Ta6m/1na 1 3aIyCTUB €T 0.
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Cnenku moanenen aepesa perpeccuu IBM DB2 for z/OS

HpI/I 3alyCKE MMOTOKA, COACPKAIIETO CIIENOK MOJCIIN AC€PEBA PETPECCUU, HA OTOT Y3€J1 ,E[063.BJ'IHCTC$[ JABa HOBBIX ITOJIA,
NMEHA KOTOPLBIX NOJYYArOTCA U3 UMCHU HA3HAYCHUS.

Tabnuua 28. lNone ckopuHra MoAenu ANs AepeBa Perpeccum.

HMmsi 100aBIEHHOT0 1OJIsK 3Hauenune

Sl-uma_nasnauenus IMpenckazanHoe 3HAYCHUE JJTsI TEKYIIEH 3aIHCH.

$IS-uma_nasnavenus OreHKa CpeIHEKBAIPATHYHOIO OTKJIOHCHHUS MIPEICKA3aHHOTO
3HAYCHUS.

IMpnmeuanne: 113-3a orpanmueruit B DB2 for z/OS nMeHa cTOJIOIIOB MOTYT OBITH YCEUCHBI.

HOHOHHI/ITCHLHLIG I10JIs1 MOXHO ITPOCMOTPETh, NPUCOCINHUB K CJICTIKY MOJCJIN Y3€J1 Ta6m/1ua " 3aIyCTUB €T 0.

Cnenok aepesa perpeccuun IBM DB2 for z/OS - Bknagka Moaenb
Ha Bxiajixe Mopesib BRIBOAUTCS BAXXHOCTH MPEIUKTOPA JJIsl MOJICIIH JiepeBa perpeccuu B rpaduueckom popmare.
JUMHA MOJIOCH! OTPaXaeT BaXXHOCTb MPEIUKTOPA.

Cnenok anepesa perpeccuu IBM DB2 for z/OS - Bknaaka lNpocmoTtp
Ha Bkiaaxe IpocMoTp mokaszaHo mpeAcTaBJIeHUE IepeBa 1 MOJIEIIN IepeBa B TOM ke BHIE, Kak 93To SPSS Modeler
JIeJIaeT IIJIs1 MOJIEJIN IEPEBa PErPeccru.

Cnenok moaenu TwoStep IBM DB2 for z/0OS

ITpu 3amycke noToka, coaepxaliero cjienok Mmoaesu TwoStep, 3TOT y3es 100aBIsSeT ABAa HOBBIX MOJIS, COJAEPIKAIINX
HHGOPMAIUIO O MPHHAISKHOCTH K KJIACTEPY U PACCTOSHUM OT HA3HAYEHHOTO IIEHTpa KjacTtepa Al JaHHOM
3anucy. VMiMeHa HOBBIX MOJIEH MOJIyYaroTCA U3 UMEHH MOJENH ¢ pedukcamu $TS- 11 IpuHAIJIEXHOCTH K KJIACTEPY
u $TSD- 11 paccTOsHUSA OT LEHTpa KiacTepa. Hanpumep, eciit Moesb HazbiBaeTcss MDL, HOBbIE oI GyayT
HaszbiBaTbes $TS-MDL u $TSD-MDL.
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YBegomneHusa

OTta nHopManusg OTHOCUTCS K MIPOAYKTaM U cepBucy, npeaiaraeMeiM B CIIIA. DToT MaTepuas MOXeT ObITh
noctyneH ot IBM Ha apyrux s3eixax. OfgHaxo IS €ro HOJIyYeHUs: MOXeT OHAI00UThCS TPHOOPECTU NPOAYKT UJIH
BEPCUIO IPOJIyKTa Ha HY>KHOM SI3BIKE.

IBM Mo3keT He IpeJOCTaBIIATh B APYTUX CTPaHAX MPOAYKTHI, YCIYTH U allllapaTHBIE CPEICTBA, ONMCAHHBIC B TAHHOM
JIOKyMeHTe. 3a nHpOopManuei o MpoayKTax U yCIIyrax, IpeoCTaBIIsIeMbIX B Ballleif cTpaHe, oOparaiTech K
MecTHOMY TipenctaBuTesro IBM. Ccbliikn Ha IPOIYKTHI, MPOTpaMMBbl 1t yeiiyru IBM He o3HA4aroT u He
MIPEIOJIATal0T, YTO MOKHO HCIOJIL30BATh TOJIBKO YKa3aHHBIE IPOAYKTHI, IPOrpaMMBl WK yeiayru IBM.
Pasperaercs ucnosib30BaTh JIIOOBIE ()YHKIIMOHATIBHO 9KBUBAJIEHTHBIE MPOAYKTHI, IPOTPAMMBI UJTU YCIIYTH, €CJIU TIPH
9TOM He HapymaroTcs npaBa IBM Ha HHTeJUIEKTYaJIbHYI0 COOCTBEHHOCTh. OJHAKO OTBETCTBEHHOCTD 3a OIEHKY U
MPOBEPKY paboThl IFOOOr0 NPOIYKTa, MPOrpaMMBI UM CEPBUCA, HE MPOU3BEIeHHOr0 Kopnopariueit IBM, sexut Ha
MOJIb30BATEJIE.

IBM moxer pacnoJjiaratb IAaTCHTAMHU UJIM paCCMATPpUBAEMbIMU 3asIBKaAMU HaA MMATCHTBI, OTHOCAIIUMMUCSA K IIPEAMETY
JaHHOT'O JOKYMCHTA. HpeHLHBHGHI/Ie JaHHOT'O JOKYMCHTA HE NPCAOCTABJIIACT KaKy}O-HI/I6O JIMIOCH3WUIO HA OTHU
maTeHTHl. BeI MOXeTe mocIaTh TUChbMEHHBIN 3anpocC O JIMICH3UU 11O aApeECy:

IBM Director of Licensing
IBM Corporation

North Castle Drive, MD-NC119
Armonk, NY 10504-1785

US

ITo moBoTy JIMTIEH3UH, CBSI3aHHBIX C UCIIOJIb30BaHUEM HAOOPOB ABYXOaiTHRIX ciMBOJIOB (DBCS), oO6pamaiitecsh B
OT/IeJ1 HHTEJUIEKTyalIbHOM cobcTBeHHOCTH IBM B Balleil cTpaHe Wi HApaBbTe 3aPOC B MUCbMEHHON opMe 1o
aJpecy:

Intellectual Property Licensing

Legal and Intellectual Property Law
IBM Japan Ltd.

19-21, Nihonbashi-Hakozakicho, Chuo-ku
Tokyo 103-8510, Japan

INTERNATIONAL BUSINESS MACHINES CORPORATION ITPEACTABJIAET JAHHVIO ITYBJIIMKALIMIO
"KAK ECTb", BE3 KAKMX-JINBO TAPAHTHUI, KAK SIBHBIX, TAK 1 I[TOJIPA3YMEBAEMBIX,
BKJIFOUA A, HO HE OI'PAHUUYMBASACH TAKOBBIMU, ITPEJITOJIATAEMBIE TAPAHTHU
COBJIFOAEHV A UbUX-JIMBO ABTOPCKUX ITPAB, BO3MOXXHOCTU KOMMEPYECKOI'O
UCTIOJIb30BAHU ST UJIU ITPUTOJJHOCTU J181 KAKMUX-JIMBO LIEJIEN 1 COOTBETCTBUS
OITPEJIEJIEHHOM LIEJIV. B HEKOTOPBIX CTPAHAX ISl PAA CAENOK He JOMYCKAETCS OTKA3 OT SBHBIX MIIA
IIPEANOoJIaraeMbIX TapaHTHif; B TAKOM CJIydae JaHHOE [OJIOKEHUE K BaM HEe OTHOCUTCSL.

OTta nHDOpMANHSI MOXKET COAePKATH TEXHMUECKHEe HETOYHOCTH U TUIOT padckue omuoOku. B mpencrasieHHyto 3/1€Ch
AHGOPMAIIIO IEPHOINIECKA BHOCITCS U3MEHEHNS; 9TH N3MEHEHHS OYIyT BKJIFOUATHCS B HOBBIE M3JAHUS TaHHOM
nyosmkarnm. Pupma IBM MoxeT B Jto60e BpeMs 6e3 yBeTOMJIICHHSI BHOCUTh M3MEHEHUS U YCOBEPIIIEHCTBOBAHUS B
HOPOIYKTHI M IPOTPAMMBI, ONIMCAHHBIE B 3TOM MyOJIMKAIINY.

JIro6mble cchlIKU B 3TOI MyOJIMKalK Ha caifTel, He NpuHagIexammue IBM, npuBeneHs! Tobko 11 ya1o0cTBa U

HUKOUM o6pa30M HE O3HAYAIOT UX MOAACPKKU. MaTepI/Ianm Ha 9TUX caiiTaX HE BXOASAT B YUCJIO MaTepuUuaJioB IO
JaHHOMY IIPOOYKTY IBM, 1 BEChb PUCK IIO0JIb30BAHUSA 3TUMHU caiiTaMu HECETEe Bbl CAMHU.
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JIroOyro mpemocTaBiieHHyI0 BaMu nHpopMaiuio IBM MoxeT NCIoJIb30BaTh UM PACIPOCTPAHSITh JIFOOBIM
cocoboM, Kakoi COYTET Hy>KHBIM, He Oepst Ha ce0s1 HUKaKuX 00s[3aTEJIbCTB IO OTHOILICHUIO K BaM.

Ecnu obyianatestro JIMIIEH3WK Ha TaHHYIO MPOTPAMMYy MOHAI00STCS CBEJICHUS O BO3MOXKHOCTH: (1) OOMEHa JaHHBIMU
MEX/ly He3aBHCUMO pa3pabOTaHHBIMK IPOrpaMMaMH U IPYTMMH IporpaMMaMu (BKJIFoUast JaHHYo) U (ii)
COBMECTHOI'O HCIIOJIb30BAHMS TAKMX JAHHBIX, OH MOXET OOPaTUThCS 1O apecy:

IBM Director of Licensing
IBM Corporation

North Castle Drive, MD-NCI119
Armonk, NY 10504-1785

Us

Taxas I/IH(i)OpMaHI/IH MOXET OBITh JOCTYIIHA IPU COOTBETCTBYIOIIUX YCIIOBUAX U COTJIAIICHUAX, BKJIFOYAsl B
HEKOTOPLBIX CJIy4YasaX B3UMAaHUC IJIATHI.

OmnucaHHyI0 B JAHHOM JOKYMEHTE JIMLIEH3MOHHYIO IPOTpaMMYy U BCE IpUjlaraeMble K Hel JIMIIEH3UPOBAHHBIE
MaTtepuaJibl IBM nmpenocrasiiseT Ha ocHoBe nmojtoskenuit Cormamennst Mexxay IBM n 3akazunkom,
Mexnaynaponnoro Cormnarenuns o Jlunen3usx Ha [Iporpammsl IBM wim m060T0 5KBUBAJICHTHOTO COTJIAIIIEHUS
mexay IBM u 3aka3uukom.

JlaHHBIE TPON3BOUTELHOCTH U IPUMEPHI KJIMEHTOB IPEACTABJICHBI TOJILKO I MiLTIocTpanun. daktudeckas
IIPOU3BOAUTEILHOCTD 3aBUCUT OT KOHKPETHON KOHPUIYpaLuK U YCIIOBUN pabOTHI.

HNudopmanms o npoaykrax npyrux kommnanmii (He IBM) mosryueHa OT MOCTABIIUKOB 3THX MPOIYKTOB, U3 UX
OMyOJINKOBAHHBIX OOBSBIICHAN WJI W3 MHBIX OOIIETOCTYIHBIX HICTOYHNKOB. IBM He mpon3Boauia TecTupoBaHme
9TUX IPOAYKTOB U HAKAK HE MOKET IMOATBEPANTH HHHOPMAIIUIO O NX TOYHOCTH pabOTHI K COBMECTHMOCTH, a TaKXke
MpoYHe 3asIBJIEHNSI OTHOCHTEJIbHO MPOAYKTOB Apyrux kommnanuii (e IBM). Bompochkl 0 BO3MOKHOCTSIX TIPOTYKTOB
Ipyrux kommnanuit (He IBM) cienyeT HanpaBiIATh MOCTABIIUKAM ITHX MPOIYKTOB.

Bce yTBepxaeHus o Oyaymux niaHax u HamepeHusx IBM MoryT ObITh U3MEHEHBI UM OTMEHEHbI 0€3 YBeIOMJICHUH,
¥ ONUCHIBAFOT UCKJIFOUUTEIBHO NS (PUPMBI.

OTH cBeieHNs coAepKaT IPUMEPHI JaHHBIX ¥ OTYETOB, UCHOJIb3YEMBIX B IIOBCETHEBHBIX JCJIOBBIX ONCPALUSIX.
UTOoOB TPOMIUIFOCTPUPOBATE MX HACTOJIBKO ITOJIHO, HACKOJIBKO 3TO BO3MOXHO, JaHHBIC IPAMEPHI BKIIFOYAFOT NMEHA
WHAWBHUIYYMOB, HA3BaHMS KOMIIAHUI, OPEHIOB W MPOAYKTOB. Bce 3T MMeHa SBIISIOTCS BEIMBIIIUUICHHBIMHE U JTFOO0€
UX CXOJICTBO C PEaJIbHBIMH MMEHAMU U aJIpecaMy MIPEIIPUAITHIN SBIIAETCS CIIyIafHBIM.

ToBapHble 3HaKu

IBM, sorotun IBM, 1 ibm.com SIBJISIFOTCSI TOBAPHBIMHU 3HAKAMH HJIM 32PETUCTPUPOBAHHBIMY TOBAPHBIMY 3HAKAMU
koMnaHnuy International Business Machines Corp., 3aperucTpupoBaHHBIME BO MHOT'HX CTpaHax mupa. [Ipoune
HaMMEHOBAaHMS IIPOTYKTOB U YCIYT MOTYT OBITH TOBAPHBIMH 3HAKaMu, NpuHaiexammmMu IBM nim apyrum
KOMITaHUsIM. TeKyImii CMMCOK TOBapHBIX 3HAKOB IBM cMoTpuTe Ha Beb-catite "Copyright and trademark

information" (Mudopmanus 06 aBTOPCKHX IpaBax H TOBAPHBIX 3HAKAX) MO aapecy www.ibm.com/legal/|
dtrad .shtml|

Adobe, orotun Adobe, PostScript u siorotun PostScript sBiisitoTCs 1160 3aperucTpupOBaHHBIMU TOBAPHBIMU
3HaKaMu, JIn0o ToBapHbIMHU 3HaKaMu kopnopauu Adobe Systems B Coeaunennbix llltatax u/mimm Ipyrux crpaHax.

Intel, morotum Intel, Intel Inside, morotum Intel Inside, Intel Centrino, Jorotumn Intel Centrino, Celeron, Intel Xeon,
Intel SpeedStep, [tanium u Pentium sSBIISIOTCS TOBapHBIME 3HAKAMH UJIM 32 PETUCTPUPOBAHHBIMU TOBAPHBIMU
3HakamMu komnanuu Intel wim ee movyepHux xommanuit B CoenuaeHHbIX [IlTaTax M Ipyrux cTpaHax.

Linux siBiisieTcst 3aperucTpiupoBaHHbIM ToBapHBIM 3HaKoM Linus Torvalds B Coemunennsix llTaTax u gpyrux
CTpaHax.
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Microsoft, Windows, Windows NT u jorotun Windows sBJISIOTCSI TOBapHBIME 3HaAKaMK Koproparuu Microsoft B
Coenunnensbix lllTaTax u Apyrux crpaHax.

UNIX siByisieTcst 3aperucTpupoBaHHBIM ToBapHBIM 3HakoM The Open Group B Coenunennbix lltatax u apyrux
CTpaHax.

Java u Bce OCHOBaHHbBIE Ha Java TOBApHbIC 3HAKU U JIOTOTHIIBI - TOBAPHBIE 3HAKHU UJIH 3aPErUCTPUPOBAHHbIC
ToBapHbIe 3Haku Oracle n/nim ero puIMAIOB.

MpaBuna v ycnoBuA AnA JOKyMeHTaUun NnpoayKra

Paszperienns 11s1 HICIOJI30BAHUS 3TUX MYOJIMKAIMN TPETOCTABIISIIOTCS HA CIISAYIONTUX YCIIOBUSIX.
NMpumeHUMoCTb

I[aHHLIe IpaBuJia U YCJIIOBUS SABJIAFOTCS JOIIOJIHCHUEM K IIpaBUJIaM UCIIOJIB30BaAHUS IJIA cayita IBM.
NMepcoHanbHOE UCNonb30oBaHUe

BbI MOXeTe BOCIPOU3BOAUTE 3T MyOJIMKAIIUH JIJTSI IEPCOHATBHOTO HEKOMMEPUYECKOTO UCTIOJIb30BAHUS NTPU YCIIOBUH
COXpaHEHUs BCEX 3aMEUaHM 0 IpaBax COOCTBEHHOCTHU. BaM 3amperaercsi pacipoCTpaHsITh 3TH MyOJ KA,
IIOJIHOCTBIO UJIM 11O YaCTAM, )Z[CMOHCTpI/IpOBaTL UX UJIN CO30aBATh U3 HUX HpOI/I3BO]Z[HI>Ie HpOL[yKTI)I 663 SIBHOT'O HA TO
corjacus ot IBM.

Kommepqecuoe ucnoinb3osaHue

Bawm mpenocTaBisieTCs MpaBoO BOCIPOU3BOANTH TH ITyOJIMKAINY UCKIIFOYATEIIFHO B MIPEEsIaX CBOETO MPEIPHUSITHS
IIPH YCJIOBHH, YTO OyAyT BOCHPOU3BEICHBI BCEe 3aMeUaHMUs1 00 aBTOPCKUX IIpaBax. 3a MperejlaMA BaIlero
MIPEIIPUAITHS BAM 3aIPEIIaeTCsl PaCpOCTPAHATH 3THU IIyOJIMKALINH, TOJTHOCTHIO MJIM IO 9acTsIM, IEMOHCTPHPOBATH
UX WU CO3/1aBaTh U3 HUX IMPOU3BOIHBIE MPOAYKTHI Oe3 SBHOTO Ha TO coryacus oT IBM.

MNMpaBa

3a UCKJIFOYEHUEM IPaB, IBHBIM 00pa3oM MPeOCTABIISIEMbIX HACTOSIIUM Pa3pelIeHueM, HUKAKUX UHBIX
pa3pelicHuil, JTNIEH3UI 1 IpaB, HA SBHBIX, HU MOIPAa3yMEBaeMbIX, B OTHOIICHAY ITyOJIMKAINIA U JTFOOOM
cozepkaIneiics B HIX HHPOPMAIUH, JaHHBIX, IPOTPAMM WM HHOU MHTEJIJIEKTYaJIbHOW COOCTBEHHOCTH, HE
IIPEIOCTABIICTCS.

IBM ocraBiigeT 3a coO0i MpaBo 0TO3BATh Pa3perleHus], IPEeIOCTABICHHBIEC 3THM TIOKYMEHTOM, €CJIH, 0 MHEHUIO
IBM, ucnosp3oBanue myoamkanmii HaHocUT yiep6 IBM mim, kak 310 yctanoBjeHo IBM, BrilenpuBeieHHbIE
UHCTPYKIMU HE COOIIFOJAIOTCS TOJKHBIM 006pa3oM.

3amperaeTcs 3arpykaTh, 3KCIOPTAPOBATD UM PEIKCIOPTUPOBATH 3Ty HH(POPMAIIHIO, €CJTU IIPU 3TOM He OyIyT
MIOJTHOCTBIO COOITFOAATHCS BCEe IPUMEHIMBIE 3aKOHBI ¥ TOCTAHOBIICHHS, BKJIFOYAsl BCE 3aKOHBI U TOCTAHOBJICHUS
CIITA, xacaroruecs 3KCIopTa.

IBM HE JAET HUKAKUX TAPAHTUM OTHOCUTEJIbHO COAEPKAHUS STUX ITYBJIUKALIWMN.
[TYBJIMKALIMU TTPEJCTABJISIFOTCS "KAK ECTB", BE3 KAKUX-JIMBO TAPAHTHUI, SIBHBIX NI
INTOAPA3YMEBAEMBIX, BKJIFOUAS (HO HE OTPAHUUYMBASACH TAKOBBIMN) ITPEJITOJIATAEMBIE
TAPAHTUM OTCYTCTBMS HAPYIIEHUI, KOMMEPYECKOU ITPUT'OHOCTU WUJIN
COOTBETCTBU S OIPEAEJIEHHOM LIEJIN.
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