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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.

IBM SPSS Modeler Subscription

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

JokymeHTauua

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

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

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

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

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

* V3asl MoaempoBanns IBM SPSS Modeler. Onmucanus Bcex y3J10B, CIyXKalluX A1 CO3JaHUS MOeIeit
uccienosanus nanusix. IBM SPSS Modeler npensiaraer psix METOI0B MOIEJIMPOBAHUS, B3SITHIX U3 TAKUX
obacTeil, kak 0Oy4YeHUE MAIlIUH, UCKYCCTBEHHBI HHTEJIJIEKT U CTATUCTHKA.

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

* Cuenapuun Python u aBromatuzauust IBM SPSS Modeler. VIandopmanus 00 aBTOMaTH3AIMH CUCTEMBI Ty TEM
co3aaHus cueHapueB Python, Bkirrouasi crieHapuu CBOMCTB, KOTOPBIE MOT'YT UCIIOJIb30BATHCS JJIsl pAaOOTHI C
y3JIaMH U IOTOKaMH.
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* PyxoBoactBo no BHepennto IBM SPSS Modeler . Tudpopmanus o BemmosieHnn IBM SPSS Modeler motokxos
Kak 1n1aroB oopadoTku 3aganuii mox ynpasienuem IBM SPSS Deployment Manager.

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

* PykoBo/cTBO 10 HCc/ieI0BaHNIO JaHHbIX B 0a3e qannbix IBM SPSS Modeler. MapopMmanus o ToM, Kak
HCIOJIH30BaTh MOITHOCTH Balllel 0a3bl JAaHHBIX JIJISI MOBBIIICHUS TPOU3BOJMTEILHOCTH U PACIIMPEHUS JUana3oHa
BO3MOJKHOCTEH aHaJIM3a ¢ MPUBJICUCHUEM aJITOPUTMOB OT CTOPOHHHX MPOU3BOIUTEICH.

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

* IBM SPSS Deployment Manager PykoBoacTso noJib3oBatessi. MlHpopmanus o6 UCIIOIb30BaHUT
10JIb30BaTEJILCKOTr0 MHTep(deiica a IMIHUCTPATUBHON KOHCOJIM BKJIIOUEHA B IPUKJIAHYIO IPOTPAMMY
Deployment Manager a1 MouuTOpHHTa U KOHQUrypuposanus cepsepa IBM SPSS Modeler Server.

* PyxoBoactso no IBM SPSS Modeler CRISP-DM. [Tormmarosoe pykoBOACTBO K UCMOJIb30BAHUIO METO0JIOTUI
CRISP-DM puist uiccrienoBanust nanuabsix SPSS Modeler.

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

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

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

anMepr nPpUKNagHbIX nporpamMmm

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

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

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

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

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

Manka demos

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

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

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

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

I'masa 1. O nmporpamme IBM SPSS Modeler
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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.

T'enepupoBanue SQL Moaemmposanue In-Database otimyaeTcst oT reHepupoBanus SQL, nHaYe 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.

IMpumeuanune: s MoenmpoBanus 6a3 qaHHbIX U onTumu3anuu SQL TpebyeTcsi, 4TOObI BO3MOXHOCTH COEAMHEHUS
IBM SPSS Modeler Server Ob1imn BKJTFOUeHBI Ha KoMmibioTepe IBM SPSS Modeler. [Tpu BriToUeHHO# BO3MOXHOCTH
COEIMHEHNS MOXKHO oOpaIaThes K aJropuT™MaM 0a3 JaHHBIX, BBIIOJIHATE 00paTHBIH nepeHoc SQL
HernocpeactBeHHo ¢ IBM SPSS Modeler u o6paratecs k IBM SPSS Modeler Server. [TpoBepbTe Tekyliee COCTOSTHIE
JmreH3ud, Ui yero B MeHto IBM SPSS Modeler BoiGepure:

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.

IMpnmeuanue: {1 MonemmpoBaHus 6a3 MaHHBIX U ontuMm3anun SQL TpebyeTcst, YTOOBI BO3SMOXHOCTH COCTUHECHUS
IBM SPSS Modeler Server 6b111 BKJTroueHbI Ha KoMmbroTepe IBM SPSS Modeler. ITpu BKIJIFOYeHHO# BO3MOXHOCTH
COeIMHEeHNST MOKHO o0OpaIaTbes K aJlropuT™MaM 0a3 TaHHBIX, BHIIOJHATE 00paTHBIH nepeHoc SQL
HerocpenctBeHHo ¢ IBM SPSS Modeler n o6pamatses k IBM SPSS Modeler Server. [TpoBepbTe Tekylliee COCTOSTHHIE
JmneH3ud, 115 yero B Menro IBM SPSS Modeler BeibepuTe:

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

* Dkenopr PMML (noanepxuBaercst ToJIbKO 131t Moesteit IBM Db2 IM) - skcnopTUpyeT Mo/Iein Ha S3bIKe
pa3MeTKH npecKa3aTebHbIX Mosesteil (predictive model markup language, PMML), u a1 Moaesn MOXHO
HCHOJIb30BaTh ¢ ApYrUM noajaepxusaroiiuM PMML nporpaMMHBIM o0ecrieueHUeM.

IMpnmeuanne: CreHeprpoBaHHBIE MOJIEIIN MOXHO TaKKe COXPaHUTD, BEIOpaB B MeHto Paiin onmuro CoXpaHHTh
y3ea.

CornacosaHHOCTb mogenun

s kaxxaoi creHeprpoBaHHO Mojiesn 6a3bl nanHbIX IBM SPSS Modeler xpanuT onucanue CTpyKTypbl MOJIeNH, a
TaKXe CCBhLJIKY Ha MOJIEJIb C TEM K€ UMEHeM, KoTopast XpaHuTcs B 6a3e nannbix. Ha Bkianke Cepsep
CreHepUPOBAHHON MOJEJIU BBIBOJUTCS YHUKAJIbHBIN KJIFOY, CO3AAHHBIN U1 3TOH MOJIENN, KOTOPBI COOTBETCTBYET
JieiicTByrolel Moen B 6a3e JaHHBIX.

IBM SPSS Modeler ucnoimb3yeT 3TOT IPOU3BOJIBHO CTreHEPUPOBAHHBIN KJIFOY JIJIS TPOBEPKH, YTO MOJIEITH
MO-TIPEKHEMY COTJIACOBAHA. DTOT KJIFOY COXPAHSETCS B OMICAHUT MOJIEIIN IIpH ee mocTpoeHun. [lepern 3amyckom
ITOTOKA BHEIPEHUS PEKOMEHIYETCS IPOBEPUTD, YTO 3TH KJIFOYHM COBIAIAIOT.

1. YrtoOBI MpOBEPUTH COTJIACOBAHHOCTH MOJIEIIN, XpPAHUMOM B 0a3e TaHHBIX, CPAaBHUBAS €€ OIUCAHNE CO CITyIaifHBIM
KJIF0YoM, XpaHuMbIM B IBM SPSS Modeler, Haxxmute krHonky ITpoBeputhb. Eciti Mosieib 6a3bl JaHHBIX HE
yaaeTcs HalTH WM KJIFOY HE COBIIAIaeT, BEIBOJIUTCS COOOIIEHNE 00 OImmoKe.

MpocmoTp n aKcnopT creHepupoBaHHoro SQL

CrenepupoBaHHbIif Ko SQL MOXHO IPOCMOTPETH Nepe] BBIIOJIHEHUEM, YTO MOXKET OBITh TOJIE3HBIM JIJIS 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 Server. Ipaiisep, npegocrasasemuiii ¢ IBM SPSS Data
Access Pack (u, kax npasuio, pekomeHngyemuiil 444 uctoavzosanus ¢ IBM SPSS Modeler ¢ apyrux sagauax),
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.

IMpumeuanue: {15 moaempoBanus 6a3 naHHbIX U onTuMu3anuu SQL Tpedyercs, 4ToObI BO3MOXHOCTU COETUHEHUSI
IBM SPSS Modeler Server 6b11 BkiitoueHbs! Ha komnbioTepe IBM SPSS Modeler. [Tpu BkiroueHHOH BO3MOXHOCTH
COeIMHEHUSI MOKHO 00paIaThes K aJropuTMam 0a3 JaHHBIX, BBITOJHATH 0OpaTHBINA nepeHoc SQL
HenocpeacTeerHo ¢ IBM SPSS Modeler n ooparatbest k IBM SPSS Modeler Server. [TpoBepbTe Tekylliee COCTOSHUE
JIMTEH3nH, 1151 yero B MeHro IBM SPSS Modeler BeiOepuTe:

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 nerajm3anueii. DTa OIS, €CJIM OHA BBRIBOAUTCS, TO3BOJIAET 3aIIPOCUTH MOJIEN 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.

Onuuu napameTpoB BpeMeHHbIX paaos MS
Hauauo onenkn. 3agaiite BpeMeHHON ePHOJ, OTKyAa Bbl XOTUTE HAYATh MpeACKa3aHUsL.

* Hauatb c: HoBoe npeacka3anne. BpeMeHHO mepro, B KOTOPHIHA BBl XOTHTE HAUYaTh OyayIiue mpeacKkazaHus,
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 npejackasanne. BpeMeHHOI epros, B KOTOPBIN 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.

OxoHuaHue OIICHKH. 3a,£[aﬁT6 BpGMCHHOﬁ nepuod, rac Bbl XOTUTC OCTAHOBUTD IIPCACKA3aHUA.

* Koneunblil mar npeackasanus. BpeMeHHO# nepro/1, B KOTOPbI Bbl XOTUTE OCTAHOBUTH NMPEACKA3aAHUS,
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.

Texuuyeckne TpeﬁOBaHl/lﬂ
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Texaunyeckne TpeOGOBaHUS IJI MOJIEIN KJIACTEPU3AINH MTOCIe0BaTeIbHOCTE! Microsoft:

* IToue ID. /15 anropuT™Ma KJacTepHu3alMy HocsieqoBaTeibHoCcTell Microsoft Tpebyercs, 4ToObl MHpOpPMATIIHS
MIOCJIeIOBATEILHOCTEN XpaHIIach B TPAH3aKIMOHHOM (opmarte. st aToro Tpedyercs noe 1D,
AOCHTHDUIIPYIOIIEe KaX Y0 TPAH3AKIHO.

* He menbie oHoro noJist BBoa. [y anropurma TpedyeTcs 1o KpaliHeit Mepe oJHO I0JIe BBO/IA.

* TIloJe nocienoBarenbHoCTH. [{J1s1 airopuT™Ma TpeGyeTcs Takxke 1oJjie HACHTUGHUKATOpA OCIIeI0BATEILHOCTEMH, 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.

* Iloyie Ha3HaveHus. HpI/I MMOCTPOCHUU MOJCJIN KJIACTEpU3aAlIUN MOCJIeI0BATEILHOCTEN Tpe6yeTc91 II0JIC Ha3HAUYCHUS.

* Ilose ynnkaapbHOCTH. [JTI MOIe M KITAaCTEPU3AINHN IIOCIIEOBATEIILHOCTEH TpedyeTcs oIS KJIFo4a, KOTOPHIi
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
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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 FeHEpUPYyeTCsl ClIydaliHbIM 06pa3oM IpH NOCTPOECHUU
MojeJim ¥ xpaHuTes B Moaesm IBM SPSS Modeler, a Taxke B onrcann 00beKTa MOACIH, XPAHUMOTO B 6a3e
nmaHHBIX Analysis Services.

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

IMpnveuanne: Kuonka [IpoBepuTh TOCTYIHA TOJILKO IJIs MOJEJICH, JOOABJICHHBIX Ha XOJICT IIOTOKA MPH
MMOATOTOBKE I ckopuHTa. ECim mpoBepka 3aBepIInTCs HeyAavYHO, BEISICHUTE, He ObLa JIM MOZEIb yIaJIeHa HITH
3aMeHEHa JPYTroil MOAEIILIO Ha CepBepe.

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.

AHam3. 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€.

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

HapaMeprl NOCTPOCHUS. CO,Z[ep)KI/IT I/IH(l)OpMaI_lI/II-O 00 HCIIOJIb3YEMBIX TPU NOCTPOCHUN MOACIIN NTapaMeTpax.
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Caoaxa o0y4enus. BeIBoguTCsl THIT MOJIETTH, TOTOK, UCIIOJIb3yEMBIi JJIs €€ CO3/IaHMs, CO3/IaBIINII e MOJIb30BaTe b,
OTMETKA BPEMEHH MMOCTPOCHUSI MOJIEJIA U BpEMSI, 3aTPaueHHOE Ha €€ MOCTPOCHUE.

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 BBIBOJAUTCS KJTFOY MOJIETTH. DTOT KJIFOY TeHEPUPYETCs CIIyYaitHbIM 00pa3oM IpH MOCTPOCHUN
Mojes 1 xpaHuTcs B Moaesm IBM SPSS Modeler, a Taxke B onrcanny 00beKTa MOJIEIH, XpaHUMOTO B 6ase
nmaHHBIX Analysis Services.

ITpoBeputh. HasxkmuTe 3Ty KHOIKY, Y4TOOBI IPOBEPUTH KJIFOY MOJIE/IM JJIs KJIFOYa B MOJIEJIM, XpaHIUMOit B 6ase
nMaHHbIX Analysis Services. DTo MO3BOJIUT YOSIUTHCS, YTO MOJIEJIb BCE CIlle CYIIIECTBYET HA CEpBEPE aHAIIN3a, U
MOHSTH, YTO CTPYKTYpa MOJEJIU He N3MCHEHA.

IMpnmeuanne: Kuonka [IpoBepuTh TOCTYIHA TOJBLKO IS MOJENICH, TOOABIICHHBIX Ha XOJICT IIOTOKA MPH
MIOATOTOBKE I ckopuHTa. ECim mpoBepka 3aBepIInTCs HeyAavyHO, BEISICHATE, He ObLla JIM MOEIb yaaJIleHa UITH
3aMeHeHa JpYTroil MOAEIILIO Ha CepBepe.

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

HauaJio OLICHKH. 33.)13171TC BpCMCHHOﬁ NEpUuoa, OTKyaa Bbl XOTUTEC HAYATh NPEACKA3aAHUSA.

* Hauats c: HoBoe npeacka3anne. BpeMeHHO# epro/I, B KOTOPBIA Bbl XOTUTE HAYATh OYAyIIUe 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.
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* Hauatb c: XpoHosiornieckoe npejackasanie. BpeMeHHOI epros, B KOTOPEIN 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.

OxoHuaHue OIICHKH. 3a,£[aﬁT6 BpGMCHHOﬁ nepuod, rac Bbl XOTUTC OCTAHOBUTD IIPEACKA3aHUA.

* Koneunblil mar npeackasanus. BpeMeHHO# nepro/1, B KOTOPbIA 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
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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.

IMTpumeuanue: 10gR2 oGecneunBaeT noaAePKKY AJIs BCEX aITOPUTMOB MOIEIMPOBaHUs 0a3 JAHHBIX, KpOMe
00OOIICHHBIX JITHEWHBIX MoJIesiel (i1 Hux Tpedyetcs 11gR1).

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

IMpumeuanue: [y moaenupoBanus 6a3 naHHbIx U ontuMuszanuu SQL Tpedyercs, 4ToObI BO3MOXHOCTU COCTUHEHHUSI
IBM SPSS Modeler Server 0p1mn BrTFOUeHBI Ha koMbroTepe IBM SPSS Modeler. [Tpu BKJIFOUeHHO BO3MOXKXHOCTH
COEIMHEHUSI MOKHO 00paIlaThbes K aJropuTMam 06a3 JaHHBIX, BHITOJHSATH OOpaTHHINH nepeHoc SQL
HenocpeactBerHo ¢ IBM SPSS Modeler n oopammatbes k IBM SPSS Modeler Server. [TpoBepbTe TekyIee COCTOSIHAE
JITeH3nH, 1715 yero B MeHro IBM SPSS Modeler BeiOepuTe:

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.

ITpumeuanue: ITociemoBaTeIbHOCTH MEHIO 3aBUCHT OT Balleit Bepcuu Windows.

* Windows XP. B mento I1yck Beibepute Ilanens ynpasiaenns. [llekHITe 1BaXK bl IO 3HAUKY
AJIMHHHCTPHpPOBaHHe, a 3aTeM - 110 3HauKy Mcerounnku gannbix (ODBC).

* Windows Vista. B menro ITyck Beioepute I1aHess ynpasaennsi, 3ateM Beioepute Cucrema. lllenxante
JBAXIBI IO 3HAUKy AJMHHHCTpHpoBaHue 1 BbioepuTe Uctounnku nanusix (ODBC), 3aTem BriOepuTe
OTKpBITH.

* Windows 7. B mento ITyck Beibepute Ilaness ynpasJienus, 3aTeM CrucreMa u 6€300aCHOCTD, 3aTeM
AnmunuctpupoBanue. Boioepute Mcrounukn gannbix (ODBC), 3atem BbiOepuTe OTKPBITD.

b. Tlepeiimute Ha BKIaaky Cuctemubie DSN 1 HaxkxmuTe KHONIKY Jl00aBHTD.
Bri6epure apaiisep SPSS OEM 6.0 Oracle Wire Protocol.
3. Haxwmmure xaHonky I'oToBo.

Ha sxpane ycranoBku apaitepa ODBC Oracle Wire Protocol BBeauTe BBIOpaHHOE BAMU UMS HCTOYHHUKA
TAHHBIX, IMS XocTa cepBepa Oracle, HoMmep mopTa 115 coenuHeHus 1 SID U1 MCoIb3yeMoro BaMu 3K3eMIUIIpa
Oracle.

Wwms xocta, HOMep nopta u SID MoXHO MOJTy4nTh U3 (haiisia tnsnames.ora Ha KOMIbIOTEpE cepBepa (ecim
peamzoBaHo TNS ¢ daitiom tnsnames.ora. 3a TONOIHATENLHON HHbOPMAaIUel oOpamaiTech K
anmuHACTpaTopy Oracle.

5. Haxwmute xHonky IlpoBepurb, 4TOOGBI OIPOOOBATH COSAMHEHHE.

Brurrouenne naTerpanuu ¢ Oracle Data Mining 8 IBM SPSS Modeler
1. Bwibepute B mento IBM SPSS Modeler:
Huctpyments! > Onuun > BenoMorareibHbie PorpaMmbl

2. Ienxaute no Bryaake Oracle.
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Bruniounts uaTerpammio ¢ Oracle Data Mining. BxirouaeT nomnepxky namutpsl MoaenupoBaHue 6a3 JaHHBIX (€CiH
OHa eIIle He BRIBOAMTCS) B HIDKHel yacTu okHa IBM SPSS Modeler u qob6asssiet y3isl 111 aaroputMos Oracle Data
Mining.

Coemunenne ¢ Oracle. 3anaiite ncrounnk nanasix ODBC Oracle o yMoyaHuio, MCHOJIb3yEeMBbIii IS HOCTPOCHUS U
COXPaHEHUS MOJIeJIEH, a TaK)Xe UMsI IOJIb30BATEJIS U APOJIb. DTOT OILUS MOXKET OBITH IIEpeolpe/iesieHa Ha
OTIEJILHBIX y3J1aX MOJISIMPOBAHUS U B CJICIKAX MOZEJICH.

Ilpumeuanue: Coenuaenne ¢ 6a30¥ TaHHBIX, UCTIOIB3YEMOE IS LeJIeit MOACIIMPOBAHNS, MOXET OBITh, HO MOXKET 1
He OBITh TEM Xe, UTO U COeMHEHNE, UCIOJIb3yeMoe 115 oOpalieHus K JaHHbIM. Hampumep, y Bac MOXeT OBITh
HOTOK, 0OpAIArOIIMIACS K JaHHBIM U3 0a3bl AaHHbIX Oracle, ckaunBaroruii qanubie B IBM SPSS Modeler mist
OYUCTKY WJIU UHBIX BUIOB 00pabOTKH, a 3aTeM 3aKauyMBAIOIIUI 3T JaHHBIC B IpYIyio 6a3y manueix Oracle myst
neJieit MonempoBanus. Ho BO3MOXeH ciiyyail, KOraa NCXOHbIC TAHHBIE HAXOASITCS B IJIOCKOM (haiisie Wit pyrom
ucrounuke (ue Oracle), u Torna Tpedyercs ux 3akaunBanue B Oracle 115 MmogempoBanus. B Bcex ciryyasx qaHHbIE
OyIyT aBTOMATUYECKU BBITPYXAThCS BO BPEMEHHYIO TA0JIMINY, CO3TAHHYIO B HCIIOJIb3YEMOM JJI MOJIEJTUPOBAHUS
0Oase JaHHBIX.

IIpeaynpe:xaats o nepe3amucu mogen Oracle Data Mining. Bxirounte o1y onmuto, utoost IBM SPSS Modeler ne
Hepe3anuchiBall 0e3 npeaynpekaeHust MOJCIIH, XpaHUMBbIe B 0a3e JaHHBIX.

IMonyunts cimcok mojedei Oracle Data Mining. BEIBoUT 1OCTYIIHBIE MOIENIN UCCIIEIOBAHUS JAHHBIX.
Brmounts 3anyck Oracle Data Miner. (neo0si3aTeibHasi) DTa OmNius, €C/id OHA BKJIIOUeHa, pazpewaetr IBM SPSS

Modeler 3anyck npuksagHoit nporpammsl Oracle Data Miner. JlonosHuTebHYI0 HHGOPMAIIMIO CMOTPHTE B pasiesie
[‘Oracle Data Miner” ua ctp. 48|

IIyTs nas BeimosHsieMoro ¢aiisia Oracle Data Miner. (neo0si3aTesbHast) 3amaet pusnueckoe mojoxenue Oracle Data
Miner i1 BeimosasieMoro daiiina Windows (manpumep: C:lodm\bin\odminerw.exe). IIporpamma Oracle Data Miner
He ycranaBimBaeTcs ¢ IBM SPSS Modeler; BbI 1ODKHBI CKa4aTh €€ MPaBUIIbHYIO Bepcuio ¢ caiita Oracle
(http://'www.oracle.com/technology/products/bi/odm/odminer.html) u yCTAaHOBUTH Ha KJIMEHTE.

BxuroueHue nonaepkku reHepupoBanus u ontumMusanuu SQL
1. Bribepute B merto IBM SPSS Modeler:

HUncrpymentsl > CBoiicTBa notoka > Onuun
2. Ha nanenu HaBUranuy MeJKHUTE 1o onuy OnTaMu3anus.

IToaTBepauTe BrtOUeHUe oniuul enepupoBath SQL. DTOT mapameTrp TpebyeTcs i paboThl (HyHKIIHIA
MoeJMpoBanus 6a3 TaHHBIX.

4. Beioepute Onrummu3upoBath nocrpoerne SQL 1 OnTuMH3HpoOBaTh APYroe BbioJHenne (He TpeOyeTcs CTPOTro, HO
HACTOSITEJIFHO PEKOMEHIYETCS IS ONTUMAJILHOW IPOU3BOIATEIILHOCTH).

NMocTpoeHue moaenen ¢ ucnonbaosaHnem Oracle Data Mining (ODM)

3a HeCKOJIbKMMH UCKJIFOUEHHSIMHU, Y3JIbI HOocTpoeHus Mojeneit Oracle paboTaroT Tak e, Kak OCTaJIbHBIE y3JIbI
mozenupoBanust B IBM SPSS Modeler. 3Tu y311b1 AOCTYNHBI Ha NAIMTPE MOJCIMPOBAHUSI 6a3bl TAHHBIX Y HIXKHETO
kpast okHa IBM SPSS Modeler.

Jlanubie

Jltst Oracle TpeOyeTcsi, 4TOOBI KaTeroprajbHble JaHHBIE XpaHUIMCh B cTpokoBoM (popmaTte (CHAR bkb
VARCHAR?2). B pesyasrate IBM SPSS Modeler He pa3pemuT B KauecTBE BXOIHBIX MMOJIeH 11t Moaeseit ODM
yKa3bIBATh YMCJICHHBIE TOJISI XPAHEHUS C KATErOpUAJIbHBIM THIIOM u3Mmepenus: @.aar wim Homunarvhoii. Tpu
HEOOXOAMMOCTH YMCJIa MOXKHO Mpeobpa3oBaTh B cTpoku B IBM SPSS Modeler mpu nomornu y3ia
nepekJIaccupuKanum.
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ITone naznavennsi. ToJIbKO OJHO MOJIE MOXKHO BBHIOPATh KaK BRIXOJAHOE (TTOJIe HA3HAYCHHUS) B MOJCIISIX
kiaccupukanu ODM.

Hms mogem. Hauunas ¢ Oracle 11gR1, uMs unique cTasio KJIFOYEBBIM CJIOBOM U HE MOXET CJIY)XKUTh UMEHEM
M0JIb30BATEILCKOM MOJIEIH.

ITose ynukaabHOCTH. 3a74€T OJIe, UCIOJIb3yeMOe IS OJTHO3HAYHON UACHTU(PUKAIUH KaXIOTO HAOIIFOJeHHSL.
Hanpumep, um moxeT ObITh noJte ID, Takoe kax ID mokymarteas. IBM SPSS Modeler HakstagbIBaeT orpaHIYCHHUE:
I0JIe KJIFOUA TOJDKHO OBITh YMCIIOBBIM.

ITpumeuanue: DTo moJie HeOOs3aTEIBLHO I Beex y3i10B Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster u
Oracle Apriori.

O611e KOMMeHTapuu

* Dxkcnopt-umnopt PMML u3 IBM SPSS Modeler e nonnepxusaetcst 11st Mojelieid, co3aannbix Oracle Data
Mining.

* CxkopuHT Mojesiell Bcerna nporcxomut BHyTpu ODM. MHorna Habop JaHHBIX HYXKHO 3aKa4aTh BO BPEMEHHYIO
TabmIy, ecim 3Tu gaHHbie 6epyTces u3 IBM SPSS Modeler mim mpoxoasT B HEM MOATOTOBKY.

* B IBM SPSS Modeler 00b11HO 1aeTCs TOJIBKO OTHO MPOTHO3ZUPYEMOE 3HAUCHUE W COOTBETCTBYFOIIIAS
BEPOSITHOCTD WJIM IOKA3aTeNb TOCTOBEPHOCTH.

* B IBM SPSS Modeler niist mocTpoeHus 1 CKOpUHTa MOJEII MOXHO UCI0JIb30BaTh He 6ostee 1000 moseii.

* IBM SPSS Modeler moxeT onenuBaTh Moaesii ODM 13 MOTOKOB, ONMyOJIMKOBAHHBIX JJI51 BBITIOJIHEHWS TIPU
nomoinu IBM SPSS Modeler Solution Publisher.

Onuun cepsepa monenen Oracle

3anaiite coequaenue ¢ Oracle, ucnosp3yeMoe Tl 3aKavyuBaHKs TaHHBIX U1 MoJiempoBanus. [1pu HeoOXoaumocTu
MOHO BBIOpaTh COeAMHEHUE Ha BKJIaike CepBep IS KaXI0r0 y3J1a MOJEIUPOBAHUs, YTOObI IEPEONIPEACIUTh
coenunenue ¢ Oracle mo ymordannio, 3aJaHHOE B THAJIOTOBOM OKHE BecomoraresibHble TPUKJIAHbIC TPOTPAMMEL.
JIOTOTHUTEIBHYIO HHPOPMALIAIO CMOTPHUTE B pasjeiie |“BKJHO'-IGHI/I€ naTerpanuu ¢ Oracle” Ha cTp. 3OI

KommenTtapuu

* CoenMHEHNE, UCIIOJIB3YEMOE ISl MOIEIMPOBAHHUS, MOXKET COBIIAJATH MJIM HE COBIAAATE C COEIUHEHHEM,
HCIIOJIb3YEMBIM B y3JIe HCTOYHMKA JUIsSt HOTOKa. Hampumep, y Bac MOKeT OBITh IOTOK, OOPAIIAIOIIMIACS K TaHHBIM
n3 6a3wl maHHbIX Oracle, ckaunBaroruii manable B IBM SPSS Modeler mi1s ouncTKM WM WHBIX BUIOB 00paboOTKH,
a 3aTeM 3aKa4MBAIOIIKIf 3TH JaHHBIC B APYyryro 0a3y gaHubXx Oracle mis nesieit MoaeIMpoBaHusl.

* HNwms ucrounnka nanasix ODBC addextuBHO BeTpanmBaeTcs B kaxaoM notoke IBM SPSS Modeler. Ecim moTok,
CO3[TaHHBIN Ha OJTHOM XOCT€, BBIITOJIHSETCS Ha IPYTrOM XOCTe, IMsI HICTOYHAKA JTAHHBIX HA ITHX XOCTaxX T0JDKHO
OBITH OJTHIM ¥ TeM Xe. MOXXHO TakXe BBIOpAaTh APYTOif HICTOYHUK JaHHBIX Ha BKJIaake CepBep KaXI0To y3Ia
WCTOYHHKA UJT MOJCIIMPOBAHMS.

CToumocTu onboUHON Knaccuduxkaumm

B HEKOTOPBIX KOHTEKCTAX ONpeesieHHbIe BUIbI OIINOOK 00XOATCS MOJIb30BaTeNI0 JOpoxe Apyrux. Hanpumep,
MOXET 0Ka3aThCs 00Jiee JTOPOTOCTOSIINM KJIACCH(PUIUPOBATh IPETEHICHTA HA KPEIUT C BLICOKAM YPOBHEM PHCKA,
KaK ¢ HU3KUM yPOBHEM PHCKa (OJIMH BH]T OIIUOKH), YeM KJIACCU(UIMPOBATH MIPETEHACHTA HA KPEIUT C HU3KUM
YPOBHEM PHCKa PUCKOM KaK C BBICOKIMU YPOBHEM prcKa (Apyroi Bux ommokn). CTOMMOCTH OMUOOYHON
KJIAcCH()UKALINH MTO3BOJIAIOT 3a1aTh OTHOCUTEIHHYIO BaXXHOCTD PA3JIMYHBIX BUIOB OIIMOOK IIpeICKa3aHusl.

CTouMocTH OIMMOOYHOM KIaccu(UKAIUN - 3TO MO CYIIECTBY Beca, MPUMEHsieMble K KOHKPETHBIM MCX01aM. DTH Beca
(baKTOPU3YIOTCS B MOJIEJIb ¥ MOTYT (haKTHYECKH U3MEHHUTH Npe/icka3aHue (B Ka4ecTBe CIoco0a 3aIluThl OT

JIOPOTOCTOSIIUX OMIUOOK).

3a uckimouenreM mozedeit C5.0, crommocTr omrO0oYHON Kitaccu(prKaunuy NP CKOPUHTE MOJIeJIeii He TPUMEHSIIOTCS,
U IPU PAH)KMPOBAHUHU MJIM CPABHEHUM MOJIeJIel BO BHUMAHUE HE MPUHUMAIOTCS.. MoJielTb, BKJIFOYArOIas B ce0s
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CTOMMOCTH, HC MOXET JaTh MCHBIIIC OH.II/I6OK, 4YE€M Ta, KOTOopas HE PAHXUPYCTCA U HE MOXET PAHXKXHUPOBATHCA XOTh
CKOHb-HI/I6yZ[I) BBIIIC B CAMHUIIAX O6U.[CI71 TOYHOCTH, HO, CKOPEC BCErO, OHA 6y)1eT BBIIIOJIHATBHCH JIYUIIC HA ITPAKTUKE,
IIOCKOJIBKY B Hel 3aJI0KEHO npeayCMOTPEHHOC CMEIICHUEC B IOJIL3Y MeHee JOPOIroCTOAWUX OIIUOOK.

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

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

Hpumeqanue: 3a,E[aBaTL CTOUMOCTH BO BPEMJ IIOCTPOCHUA pA3PCIIACT TOJIBKO MOACJIb HepCBLH peLHSHI/Iﬁ.

HauBHbI KpuTepun baneca Oracle

Hawusneblit kpuTepuit baiieca - 310 00IIEN3BECTHBIN aTOPUTM JJIs PpoOJIeM Kiaccudukarmi. Moesb Ha3BaHa
HAUBHOI, TOCKOJIbKY OHA paccMaTpUBAET BCE Ipe/jiaraeMble IepeMeHHbIE TPeACKa3aHus KaK He3aBUCUMBbIE JPYT OT
npyra. Haunelii kputepuit baiteca - 6BICTpBIN, MacCIITAOMPYEMBIH aJITOPUTM, BBIYUCIISIONINN YCIIOBHBIE
BEPOSATHOCTH JIJIs1 COYETAHUN aTpuOyTOB U aTpuOyTa Ha3HaueHusl. Ha ocHOBe 0Oyyaronux JAaHHBIX OIIEHUBAETCS
HEe3aBUCHMAs BEPOSITHOCTh. DTa BEPOSTHOCTD NEPEIaeT MPaBAONOA00MEe KaXI0r0 Kjlacca HA3HAUEHUS C yYETOM
BXOXJEHUS KaXJO0N KaTEropuu 3HAYeHUI U3 KaXJ0i BXOJHOM IEpeEMEHHOIA.

° HCpCKpCCTHaﬂ IPOBEPKA UCHOJIB3YETCA IJIA UCIIBITAHUA TOYHOCTU MOJCJIM HA TEX XK€ JaHHBIX, KOTOPBIC
UCIIOJIB30BAJIUCH OJISA IOCTPOCHUSA 3TOU MOJIEJIN. Ota IIPOBCPKaA 0COOEHHO IoJie3Ha, €CJiv i1 MOCTPOCHU A MOACJI
JOCTYIIHO HEOO0JIbIIIOE YUCIIO Ha6J'IIOZ[eHI/II7L

* BrIBOI MOIEM MOXHO IPOCMOTPETH B (hopMe MaTpuibl. Unciia B MaTpHIIE - 3TO YCIIOBHBIE BEPOSTHOCTH,
CBSI3BIBATOIINE TTPEJCKA3aHHbIE KJIACCHI (CTOJIOIBI), M COUCTAHNS MPEAUKTOPOB NEpEMEHHAS - 3HAUeHUE (CTPOKN).

Onuuu aganTUBHOM 6anecoBo mogenu

Wmsa MO/J€e/IH MoxHo CI€HECPpUPOBATHh UM MOJCJIU ABTOMATUYCCKH HAa OCHOBE I1OJIA HA3HAYCHU S UJIN ITOJIA ID (.]'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX MnoJiei He 3a,uaH0) mbo 3a1aThb IOJIb30BATCIIBCKOE UMH.

Hcnoan3oBath pa3aeseHnble qanHble. Ecom onpeneneno mose pasaena, 9Ta ONNAS TapaHTUPYET, YTO A
MIOCTPOCHUS MOJIEN OYAYT MCHIOJIb30BATHCS JaHHBIE TOJIBKO U3 pas3zesia OOyueHHUS.

IMone yHukaabHOCTH. 3a/1a€T MOJIE, UCIIOJIB3YEMOE JIJISI OJTHO3HAYHON MACHTH(PUKAIUN KAXKIOTO HAOJIFOJeHHUSI.
Hanpumep, um MoxeT 6bITh noJie 1D, Takoe xak ID noxynareas. IBM SPSS Modeler HakiaapiBaeT orpaHuueHue:
0JIe KJIFOYa TOJKHO OBITh YHUCIIOBBIM.

IMpnmeuanne: DTo moJie HeoOs3aTEIHLHO IS BeeX y3i0B Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster u
Oracle Apriori.

ABTOMaTHYecKasi NOAroToBka AaHHbIX. (Tosbko mys 11g) BrirovaeT (Mo yMOJTYAHHUIO) MM OTKJTFOYAET PEXUAM
aBTOMAaTH4ecKoi moarotoBku nanHbix Oracle Data Mining. Ecii aToT nepexiirouatesis Bkirouen, ODM
ABTOMATHYECKH BBIIIOJIHSAET PeoOpa3oBaHus JaHHBIX, TpeOyeMble YKa3aHHBIM aJIrOPUTMOM. JlONOJTHUTEIIbHYIO
uHdopmanuro cMoTpute B pasnene [lonsatus Oracle Data Mining.

JononHutenbHble onuuu HaMBHOro Kputepuna baleca

HpI/I IIOCTPOCHUU MOACIIN OTACIJIbHBIC 3HAUYCHU A anI/I6yTOB OPpCAUKTOPOB UJIN IIapPbl 3HAYCHUI HUTHOPUPYROTCA, €CJIA
TOJIBKO HC CYIICCTBYET JOCTATOYHOI' O YUCJIa BXOXJICHU JAHHOTO 3HAYCHUS WUJIN napsl B 06y‘1ar01u14x JaHHBIX.
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IToporu 11t ITHOPHPOBAHKS 3HAYECHUH 3a1aF0TCS KaK JOJIM Ha OCHOBE Y¥CJIa 3aIlKceil B 00y4aromuX JaHHBIX.
Hacrpoiika 3TUX HOPOTrOB MOXET HOHU3UTh LIYM U YJIYYIIUTh BO3MOXXHOCTH 00O0OIIIEHHS MOJIEIIH Ha IpyTue
HaOOPBHI TaHHBIX.

*  OauHO4HBIIi mopor. 3a7aeT Mopor AJIs JAHHOTO 3HAYEHHS aTprOyTa npeaukTopa. YIciIo BXOXICHUH yKa3aHHOTO
3HAYCHMSI TOJDKHO OBITH HE MEHbIIIE 3a/TaHHO 10JIH, MHAYe OHO OYJeT MPOUTHOPUPOBAHO.

* Tlapuwiii nopor. 3agaeT MOPOT TSI JAHHOW APl 3HAYCHUI aTpUOyTa U MpeauKTOpa. UNCIIo BXOXICHUI
yKa3aHHOH Mapbl 3HAUCHUI JOJDKHO OBITh HE MEHBIIIE 3aJAHHOW JOJIM, MHAYE OHA OyJIeT MPOUTHOPHUPOBAHA.

BeposiTHoCTh npe/icka3anns. PaspeiaeT BKJIFOYATh B MOJIEJIb BEPOSTHOCTD MPABUIILHOTO MPEICKA3AHUS JJIS
BO3MOXHOI'O UCXoaa IoJisi HA3HAYCHU . qTO6LI BKJIFOUYUATDH 3TY BO3MOXHOCTBH, HAXKMUTE KHOIIKY Bl)lﬁpaTb, 34TEM
3amath, BEIGEPUTE OJMH U3 BO3MOXKHBIX UCXOIOB, 4 3aTEM HAXMHUTE KHONKY BCTABHTS.

Hcnonb3oBath HA0Op npejacka3anus. [ 'eHepupyeT TaOJUIy BCEX BOZMOXHBIX PE3YyJIbTATOB JIJIsI BCEX BO3MOXKHBIX
HCXOJIOB MOJISl HAa3HAYEHUSI.

AnantusHbin Kputepun baneca Oracle

AnantuBHag ceTh baifeca (Adaptive Bayes Network, ABN) co3maeT kiaccupukaTopsl 6alieCOBCKUX ceTel mpu
momonm MDL (Minimum Description Length - MuHIMaTbHAS UTMHBI ONMCAHNUS) H AaBTOMATHIECKOTO 0TOOpa
noka3zateseir. ABN gaeT Xopoimme pe3yabTaThl B ONPeAeSICHHBIX CUTYalusIX, Te HAuBHBIN KpuTepuit baiieca He
paboTaer AOCTATOYHO XOPOIIIO, U MOJIyYaeT He MEHEe XOPOIIIUE Pe3YJIbTAThl B OOJIbIINHCTBE OCTAJILHBIX CIIy4YaeB,
XOTS IPOU3BOAUTEILHOCTh MOXET OBITh HIke. AsnropuT™ ABN npegocTaBiisieT BO3MOXHOCTb IIOCTPOEHUS Tpex
THIOB PACIIMPEHHBIX MOJIEJICH Ha OCHOBE 0AlieCOBCKUX, BKJIFOUAS YIPOIIEHHbIE (0JHO(YHKIIMOHAIBHBIC) MOJICIIU
JlepeBa pellleHni, COKpaIeHHbIC MOJIEJIM HAMBHOTO KpuTepus balieca 1 MHOTO(GYHKIMOHAIBHBIC MOJIEIIN C
MpUMEHEHNEM OyCTHHTA.

IMpumeuanue: AsmroputMm Oracle AnantuBHbi Baiiec 6611 oTOpomen B Oracle 12C u He nogaepxuBaetcs B IBM
SPSS Modeler mpu ucnons3osannu Oracle 12C. Cmotpute paszaei|http://docs.oracle.com/database/121/DMPRG/]
kelease_changes.htm#DMPRG726]

CreHepupoBaHHble Modenu

ABN B 01HOQYHKIMOHAJILHOM PEXHUME IIOCTPOCHUS ITeHEpUPYET (Ha OCHOBE HAOOpa yA000UNTaeMBbIX ITPABHII)
YIPOILEHHOE IEPEBO PELIEHNUI, HO3BOJISIOIIEe OU3HEC-TI0Ib30BATEIO WA AHAJIUTUKY MOHSATh 0OOCHOBAHUE

HpC,Z[CKa3aHI/II71 MOJEJIM ¥ COOTBETCTBEHHO BBHINIOJHUTH JCUCTBUE WU OOBSICHUTD €ro ApYyTrum. 9TO MOXKET 0Ka3aThCs

CYIIECTBEHHBIM MPEUMYIIECTBOM 110 CPABHEHHIO C MOJIEJISIMA HAMBHOTO kpuTepus baiieca u
MHOTO()YHKITMOHATILHBIMHA MOJICIIIMU. YKa3aHHbIE TpaBUiIa MOXHO pocMoTpeTh B IBM SPSS Modeler nomo6HO
cTaHiapTHOMY Habopy npaBul. [IpocToit HabOp NMPaBUII MOXKET BBITJISIETh CIEAYIOIIMM 00pa3oM:

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

"Married"
"13-16"

CoxkpallleHHbIe MOJIeJIM HauBHOTO KpuTepus baiieca u MHorodyukuuonaisusie Moaesu B IBM SPSS Modeler
MIPOCMOTPETH HEJIb34.

Onuuu aganTUBHOM 6arecoBoin mogenu

Nms Mmoaemn MoXHO CTeHEPUPOBATH UM MOJIECJI aBTOMATHYECKH HAa OCHOBE TOJIS1 Ha3HaueHus vy noJist ID (6o
THIA MOJEJH B CIIyYae, eCJIM HUKaKOe U3 ITUX MOJIel He 3a/1aH0) MO0 3aaTh 0JIb30BATEIECKOE UM,

Hcnoan3oBaTh pa3/1€/ICHHbIC JaHHbIC. Ecmu OIIPEAECJICHO I10JIC pa3Jaciia, 0Ta O rapaHTUPYCT, YTO JJId
MIOCTPOCHU S MOICJIA 6y,£[yT HCIIOJIb30BATBHCA JaHHBIC TOJIBKO U3 pa3aeja O6y‘IeHI/I$I.

ITose yaukaabHOCTH. 331a€T TIOJIE, UCIIOIB3yEeMOE IS OJHO3HAYHOW MICHTU(DUKAIINH KaXKIOT0 HAOIIFOIeHUSI.
Hanpumep, um moxeT ObITh noJte ID, Takoe kax ID mokymareas. IBM SPSS Modeler HakstambIBaeT orpaHMYCHUE:

II0JIE KJIF0Ya OJO0JIDKHO OBITh YHCJIOBBIM.
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ITpumeuanue: DTo moJie HeOOs3aTEIBHO I BeeX y3i10B Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster u
Oracle Apriori.

Twun moaen

I[J'IH IMOCTPOCHUSA MOJACIA MOXHO BBI6paTb OJWH U3 TPEX pAa3JIMYHBIX PEKHUMOB.

* MHorogyHKIHOHAILHBIN. BHINOJHAET IOCTpOoeHNE U CpaBHEHHE PsiAa MoJesiel, BKJItoyas MoJiesib NB mtroc ogHo-
U MHOT'O(YHKIIMOHAJIbHBIE MO/IEJIM IPOU3BEICHUS BEPOSITHOCTEH. DTOT CaMblii BCEOOBEMITIOLIMN PEXUM, U
O03TOMY OH TpeOyeT 6oJIbllle BCero BpeMEeH! Ha BhlYMCIIeHUe. [IpaBuiia reHepupyroTCsl, TOJBKO €CIIH JIyqIleif
oKasbIBaeTcs 0HO(YHKIMOHAIbHASI MOJIeJIb. [1py BeIOOpe MHOTOMYHKIIMOHAILHOW MoaeH mim moiesm NB
HUKaKHe paBuja He TeHEPUPYIOTCH.

*  Oanodynxkuuonaasubiil. Co3/1aeT ynpolleHHOE JepeBO PellleHui Ha OCHOBE Habopa nmpaBuil. Kaxaoe npaBuiio
COJICPKUT YCJIOBUE HAPSITY C BEPOSITHOCTSIMH, CBSI3aHHBIMU C KaXKIbIM HCXOJAO0M. DTH NMPaBUJIA UCKITFOYAIOT APYT
Jpyra u 3agaroTcs B hopMarte, yIOOHOM IS YTCHHUS HOJIb30BATEIISIMHI, YTO MOXKET OKa3aThCs CYIIECTBCHHBIM
MIPEUMYIIIECTBOM MO CPABHEHUIO C MOJEJISIMU HAUBHOTO KpuTepust Baiieca 1 MHOro(yHKIIHOHATIBHBIMHU
MOJIEJIIMU.

* Hausnbliii baiiec. Beinonaset nocrpoenue moaem NB 1 ee cpaBHEHHE ¢ aPUOPHON BEPOSITHOCTBIO TJ100aIbHOM
BBIOOPKH (pacrpe/iesieHueM 3HaYeHNi Ha3HAYeHN S B IJ100a/IbHOI BEIOOpKE). Monesias NB renepupyercst kax
BBIXO/IHASI, TOJIBKO €CJI OHA OKa3bIBAETCS JIYUIINM NPEAUKTOPOM 3HAUEHNI Ha3HAUYEHUsI IO CPAaBHEHUIO C
r100aJIbHOI AIPUOPHOI BEPOSTHOCTHIO. B IPOTHBHOM Cilydyae B KaueCcTBE BLIXOJHON HUKAKast MOJIEJIb HE
TEHEPUPYETCSI.

IononHutenbHble onuun aganTUBHOIO Kputepusa baneca

Orpann4uTh BpeMs BbINOJIHeHHs. BeiOepuTe 3Ty Onuuio, 4To0bI 3a1aTh MAaKCHMaJIbHOE BpeMsI IOCTPOCHNUS B
MHHYyTaX. DTO c/ie1aeT BO3MOXHBIM IT'eHepUpOBaHIE MO/IesIelt 3a MeHbIIIee BpeMsi, XOTsI UTOroBas MO/JIEIb MOXET
MOJIyYUThCS. MEHee TOYHOH. B kakq0#f KOHTPOJIbHOM TOUKe Ipoliecca MOJAEIUPOBAHNS AJTOPUTM Tepes
IPOJ0JDKEHHEM 00pabOTKM IPOBEPSET, CMOXKET JIM OH BBITOJIHUTD CIIEAYIOIIMI 3Tl 32 3aJJaHHOE BpeMs, U
BO3BpAIIaeT Jy4IIyIo MOJIeJb, TOCTYITHYIO HA MOMEHT IOCTHXEHHS IIpeiesia.

MaxkcnMaabHOe YHCJIO0 NPeJUKTOPOB. DTa ONIHS HO3BOJISIET OIPAHUIHUTH CIIOKHOCTH MOJIEITH 1 TIOBBICHTH
MIPOU3BOANTEIILHOCTD, OJIaroaps OTPAHNYCHHIO YHCIIA MCIOJIb3yEeMBIX IPEAUKTOPOB. [1peANKTOPHI paHKUPYIOTCS
Ha ocHOBe Mepbl MDL ux koppeJinnuu ¢ Ha3HaYeHHEM B KaUeCTBE MePbI UX MPABIONO0I00U S, BKIFOYAEMOTO B
MO/JIeJIb.

MakcnmajbHoe YiCJI0 MpeJUKTOPOB HAMBHOTO KpuTepusi Baiieca. DTa omius 3a1aeT MAaKCUMAIBLHOE YHCIIO
OpeIUKTOPOB, UCIIOJIb3yeMbIX B MOJIEJIM HAUBHOTO KpuTepus Baiieca.

MeTona onopHbiX BeKTOpoB (Support Vector Machine, SVM) Oracle

Merton onopHBIX BEKTOPOB (SVM) - 3T0 airopuTm KiIaccupuKanuyd U perpeccul, NCIOJIb3yIOINil TEOPUIO
MAIITHHOTO OOYYEHUS [JI1 MAaKCHMH3aIni TOYHOCTH IIpecka3anns 6e3 nepeodydenus. SVM nucrnosb3yeT
Heo0s13aTeIbHOE HEJIMHEHHOE TPeoOpa3oBaHne 00y4arouX JAaHHBIX C MOCIIEAYIOIIUM IOUCKOM yPAaBHEHUH
perpeccun B IpeoOpa3oBaHHBIX JAHHBIX JJIS pa3/IesIeHIs KJIaccoB (B CiIyyae KaTeropHajbHBIX Ha3HAUCHUH ) UIIH
[IOJITOHKY Ha3HA4YeHHMs (B CiIydyae HeNpepbIBHbIX Ha3HaueHui). Peamm3anus Oracle SVM paspemniaeT noctpoeHue
MoJiesielt TpH MOMOIIM OJHOTO U3 IBYX JTOCTYIHBIX SAEp: JMHEHHOro UM rayccoBo. JInHeHOe s1po MOJIHOCTEIO
OIlyCKaeT HeJIMHelHoe Ipeobpa3oBaHue, IOITOMY MOJIyYeHHAs MOJIENb SIBJSETCS O CYIIECTBY PErPECCUOHHON
MOJIEJIBIO.

JonoHuTebHY 0 NHGOPMALHIO CMOTPHTE B pYKOBOACTEE pa3padoTuuKka mpukiagnslx mporpamm Oracle Data
Mining n pa3nene Ilonarus Oracle Data Mining.

Onuun moaenu SVM Oracle

Mms mogesm MOXHO CreHepHpOoBaTh UMS MOJIEJIM aBTOMATHYECKH HAa OCHOBE MOJIs Ha3HaueHust uim noJtst ID (smbo
TUIIa MOJEJIH B CJIy4ae, eCJIM HUKAKOe U3 9THUX HOJIeH He 3aaH0) JIM0O0 3aJaTh I0JIb30BATEIbCKOE UMSI.
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ITone ynukanabHocTH. 3a7aeT HOJIE, UCIOJIb3yEMOE 1JI OTHO3HAYHON NACHTU(GUKALNY KaXI0TO HAOIIOCHHS.
Hanpumep, um moxeT 651Th noJte ID, Takoe kax ID moxymareas. IBM SPSS Modeler Haky1agbIBaeT OrpaHHYCHUE:
H0JIE KJIF0Ya TOJDKHO OBITH YHCJIOBBIM.

IMpameuanne: DTo moJjie HeoOs3aTEIHLHO SIS BeeX y3i0B Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster u
Oracle Apriori.

ABTOMaTHYecKasi NOAroToBKa AaHHbIX. (Tosbko mis 11g) BrirouaeT (Mo yMOJTYAHUIO) VI OTKITFOYAET PEXUAM
aBTOMATHYECKO# moaroToBku manHbix Oracle Data Mining. Ecim aToT nepexirouatens Brirouer, ODM
ABTOMATHYECKH BBIIOJIHSET IPeoOpa30oBaHMs TaHHBIX, TpeOyeMble YKa3aHHBIM aJITOPATMOM. JlOTIOJTHUTEIILHYIO
uHpopMaInuio cMoTpuTe B pasnaene l[lonatusa Oracle Data Mining.

AxTHBHOe o0yuenue. [IpegocrasisieTr cnocod paboThl ¢ 60IbIIMME HaOopaMu nocTpoeHus. [1pu akTUBHOM
00y4eHHH 3TOT AJIFOPUTM CO3/1aeT Ha4aJIbHYI0 MOJEJIb HA OCHOBE HEOOJIBIION BEIOOPKU Nepe]] NPUMEHEHUEM K
II0JIHOMY O0y4aromeMy Habopy JaHHBIX, @ 32T€M BBIIIOJIHSET MHKPEMEHTHOE OOHOBJICHUE BEIOOPKH M MOJEJIN Ha
OCHOBE ITOJIyYEeHHBIX Pe3yJIbTaToB. LIMKiI mOBTOpSsieTcs], MoKa He OyAeT MoJIydeHa CXOAMMOCTb MOJIeJIN Ha
00y4aronyx JaHHBIX WM JOCTHIHYTO MaKCHMAJIbHO JOIMYCTUMOE YHCIIO OTIOPHBIX BEKTOPOB.

Oyunkuus siapa. Beidepute JInneiinoe nm I'ayccoBo b0 ocTaBbTe 3HAYCHUE IO yMoTuanuio OnpeesieTcst
CHCTeMOI, YTOOBI pa3pelnTh CHCTEME BRIOpaTh HanboJIee Moaxoad1iee Aapo. ['ayccoBhl siapa NPUrOAHBI TAKXKe K
U3YUEHHUIO 00JIee CJIOKHBIX B3aUMOCBSI3€i, HO B 00111eM ciTyyae TpeOyroT O0JIbIlle BpeMEH! Ha BBIYHUCIICHUE.
Bo3MoxHO, BBI 3aX0THTE HA4aTh C JJMHEHHOTO gpa 1 NoNpoOOBAaTh MPUMEHHUTh TayCCOBO SIAPO, TOJIBKO €CIIN
JIMHEHOMY SIIPY HE YJIACTCS HAMTH TOYHYIO MOAroHKY. C O0Jibllel BEPOSITHOCTBIO 3TO MOXKET MPOU3OUTH C
PerpecCHOHHO MOJIeNbIO, Tl 3HAUCHNE BBIOOpa siApa BbIie. KpoMme Toro, uMmeiiTe B BUAy, 4To Moaei SVM,
MMOCTPOCHHBIE C TAYCCOBBIM SIIPOM, HeJlb3s pocMoTpeTh B IBM SPSS Modeler. Moiesn, moACTpOCHHBIE €
JIMHEHHBIM SIPOM, MOXHO pocMoTpeTh B IBM SPSS Modeler Tem ke cioco60oM, 4TO W CTaHIapTHBIC
perpeccCHOHHBIE MOICITH.

MeTox HOpMaM3aNuK. 3a71a€T METO] HOPMAaJIM3aIUH JIJISI HEMPEPhIBHLIX BXOIHBIX MOJIEH U MOJIei Ha3HAYCHUS.
MoxHo BeIOpaTh Z-onenka, Mun-Makc uu Her. Eciin nepexsrouatesis ABTOMaTH4YeCKAsi NOAr0TOBKA JTAHHBIX
BKJItOUeH, Oracle BBIMOJIHSIET HOPMAJIM3alUI0 aBTOMATHYeCKU. UTOOBI BEIOPATh METO/] HOPMAJIA3AIMK BPYYHYFO,
BBIKJIFOUUTE 3TOT NEPEKIIFOUATEIb.

HononHutenbHblie onuun SVM Oracle

Pa3mep xamma sapa. 3agaer pasmep komma (B 0aifiTax), KOTOPBIA OyAET HCHOJIL30BATHCS [JIsl XPAHEHHUS BBIYMCIICHHBIX
sAep BO BpeMst oliepanuy noctpoeHus. Kax MoxHO 0KHIaTh, K3IIH OOJIbLIEro pa3Mepa OObIMHO IPUBOIAT K OoJIee
OBICTPBIM ONEPANHSIM NOCTPOEHHS. 3HAUEHHE IO YMOJTIaHuIo - 50 MoaifT.

Jlonmyck 1J1st CXOIMMOCTH. 3a/1aeT 3HaUeHUE JOIYCKa, JOIMyCTUMOE Iepe] IPEeKpallleHueEM TOCTPOEHUS MOAEIH. DTO
3HaueHue JOJDKHO ObITh Mexay 0 u 1. 3rauenue no ymomuanuto - 0,001. C pocTom 3HaUYeHUH yckopsieTcs
MOCTPOEHUE MOJEJIEH, HO IOHIKAETCS X TOYHOCTb.

3agaTh cpeHEKBAPATHYHOE OTKJIOHEHHE. 3a/1aeT MapaMeTp CPEAHEKBAIPATHIHOTO OTKIIOHEHUS, HCIIOJTb3YEeMBIi
TayCCOBBIM SIIPOM. DTOT mapaMeTp BIMSACT Ha KOMIIPOMUCC MEXTy CIIOKHOCTHIO MOJEITH X BOBMOXXHOCTBIO €€
0000111eHNs HA IpyrUue HaOOPbI JaHHBIX (MepeoOyUeHne u HeqooOyUeHNe JaHHbIX ). boJlee BRICOKHE 3HAYCHHS
CpeIHEKBAPATUYHOTO OTKJIOHEHHS OJIATONPHATCTBYET HeooOyUYeHuo. [1o yMordannio 3TOT mapamMeTp
OIIGHUBAETCS 10 O0YJAIOIIUM JaHHBIM.

3agats sncuioH. (Tobko 4715 perpecCHOHHBIX Mofesieit) 3ajaeT 3HaUueHue NHTepBaja JOMYyCTUMOMR OIUOKY TPH
MIOCTPOEHUU MOJIEJIEH, HEUYBCTBUTEJILHBIX K SMCUJIOH. J{pyruMu cioBaMHU, 3TO 3HAYSHHE MTO3BOJISIET OTJIMYUTH
HeOOoJIbIINe (MTHOPUPYEMBIE) OIIMOKA OT OOJBINNX (HE UTHOPUPYEMBIX) OIMMUOOK. DTO 3HAYCHUE TOJDKHO OBITH
Mexay O u 1. 3HaUeHNe 0 YMOJTIaHHIO OLEHUBACTCS IO OOYYAFOIIAM TaHHBIM.

3amaTh NoKa3aTelb CJIOKHOCTH. 3a/a€T IIOKA3aTeJIb CJIOKHOCTH, YCTAHABJIMBAIOLIUI KOMIPOMHUCC MEXTY
MOJICJIbHOM OIINOKO# (M3MeEpsIeMOif O OOYYAFOIITUM JTAHHBIM ) U CJIOKHOCTBIO MOJIEJTH C TIeJIbI0 N30eKaTh
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nepeoOyUYeHNsI UJIM HeToOOyUeHns TaHHbIX. boJjiee BRICOKME 3HAUEHUS YyCTAHABJIMBAIOT OOJIBINMIA IITpad HA OMIUOKH,
C MOBBINICHHBIM PUCKOM Hepeo6yqum{ JAaHHBIX; MCHBIIINC 3HAYCHUSA YCTAHABJIMBAIOT HA OIJ_II/I6KI/I MEHBIIINN Lqua(b
U MOTYT NIPUBECTHU K HETOOOYUYECHUIO.

3agath HopMy BBIOPOCOB. 3aa€T HYXKHYIO HOPMY BEIOPOCOB B OOy4YaIOLIUX JAHHBIX. JIOMYCTUMO TOJIBKO J1JIsI
mozeneit SVM omnoro kiacca. C napaMeTpoM 3aaaTh NOKa3aTesib CJI0KHOCTH UCIIOJIb30BaTh HEJIb3S.

BepOﬂTHOCTb NnpeaCKa3aHusl. Pa3pemaeT BKJIFOYATh B MOJECJIb BEPOATHOCTD NPABUJIbBHOTO MPCACKA3aHUA A1
BO3MOXHOI'O UCXOJa ITOJIsI Ha3HAYCHU A. YTOOBI BKJIFOUUTH OTY BO3MOXHOCTb, HA)KMUTEC KHOIIKY BblﬁpaTb, 3aTEM
33IlaTl), BbI6CpI/ITC OJIUH U3 BO3MOXHBIX UCXOJ0B, 4 3aTEM HAXMUTEC KHOIIKY BceraButh.

Hcnonb3oBaTh HA0Op npejcka3anus. [ eHepupyeT TaOIUIy BCEX BOZMOXKHBIX Pe3yJIbTATOB JIJIsI BCEX BO3MOXKHBIX
UCXOJIOB TOJIsI HA3HAYCHHUSI.

Onuuun BecoB SVM Oracle

B MOACIN KJ'IaCCI/Iq)I/IKaL[I/II/I IIpH IOMOIIIU BECOB MOXXHO 3adaTh OTHOCUTCJIbHYIO BA)KHOCTDH PA3JIMYHBIX BO3MOXHBIX
3HAYCHHUI HA3HAUYCHUS. DTO MOXKET 0Ka3aThCs IMOJIC3HBIM, HATPpUMEP, €CJIM TOYKHU B JAaHHBIX O6y‘ICHI/IH HC
pacpeacICHbl PEAJTIMCTUYCCKHU IO KATETOPUAM. Beca no3BosIsr0T CMECTHTH MOICIIb, YTOOBI MOXHO OBLIO
CKOMIEHCUPOBATH KATECTOPUH, XYXKEC NPEACTABJICHHBIC B JTAHHBIX. C YBEJIIMYCHUEM BE€CA OJIA 3HAYCHUS HA3HAYCHU A
JOJDKEH BO3pACTaTh NPOUECHT ITPABUJIBHBIX HpCHCKaSaHHﬁ IJ1S JaHHOM KaTe€ropuu.

3Ha4YeHHS Beca MOXHO 3a/71aTh TpeMs criocobamu:

* Ha ocHoBe 00y4ar0MINX JTAHHBIX DTO OMIMSI IO YMOJIYaHHIO. Beca OCHOBBIBAIOTCS] HA OTHOCUTEJIbHOM
BCTPEYAEMOCTH KaTETOPUil B TaHHBIX OOyJIEHHSI.

* Pasnble 11 BceX KiaaccoB. JIJ1s1 BCexX KaTeropHii Beca onpeesIsatoTes Kak 1/k, e k - 4ucito kaTeropuit
Ha3HAYECHUS.

* Ioub3o0BaTtesbckoe. MOXHO 3a/1aTh CBOM COOCTBEHHBIE Beca. HavanbHble 3HAUEHUS AJ151 BECOB 3a1at0TCS
PaBHBIMH TSI BceX KaTeropuit. Beca 111 OTIeIbHBIX KaTETOPHI MOXHO CKOPPEKTUPOBATH C YUYETOM
MI0JIH30BaTEIIbCKUX 3HAUCHUH. UTOOBI CKOPPEKTUPOBATh BeC KOHKPETHON KaTErOpuy, BEIOEPUTE STUEHKY Beca B
TabJmMIEe, COOTBETCTBYIOIICH HY)KHOM KaTerOpHH, YAAJMTE COIEPKAaHUE STUSHKN W BBEIUTE KeJlaeMOoe 3HAUCHIE.

Beca a5 Bcex kaTteropuii B cyMmMe JTOJKHBI cocTaBiATh 1,0. Ecm nx cymma He paBHa 1,0, BEIBogUTCS
npeaynpexaeHue ¢ ONleil aBToMaTU4eCKO HopMaJIM3aluy 3HaueHnid. Takas aBToMaTuveckast KOppeKTUPOBKa
COXpaHSIET COOTHOIIEHHUS 110 KATETOPUSM OJHOBPEMEHHO C MPUMEHEHHEM OT paHUYECHHUSI 10 BeCy. DTy
KOPPEKTUPOBKY MOXKHO BBIIOJIHUTH B JIE0OOE Bpemsl, HaxkaB kHonky HopmammzoBats. UTOOBI BOCCTAHOBUTH B
TabJMie paBHbIE 3HAYECHUS 11 BCEX KATErOpUid, HAXKMUTE KHOIKY Y PABHATD.

O606L1eHHble NMHelnHble moaenu Oracle (OJIM)

(Tombko aist 11g) OGoOIIEeHHbBIE TMHEWHBIE MOJIEJIN OCJIAOIISIFOT OTPAHUYUBAIOIIIE TOMYIICHUS, HAKJIaIbIBAEMbIE
JIMHEHHBIMEU MOJIEJIIMU. DTO KACACTCs, HAIPUMED, TOIYILICHUI, YTO y IEPEMEHHOM HA3HAYEHHUSI JTOJDKHO ObITh
HOPMAJILHOE PACIpe/iesIeHNE U YTO BIIMSIHUE IPEIUKTOPOB HA EPEeMEHHYIO Ha3HAUYCHHUS [10 CBOEMY XapakTepy
JmHeitHo. O000IIeHHAs JIMHEHHAsS MOAe)Ib YA00HA TSI TpeICKa3aHuit, TAe y Ha3HAYCHUs, CKOpee BCEro, OyIeT
pacrnpezesieHue, OTJIMYAIONIeecs OT HOPMAJILHOTO PaCIpe/IeSIeHus], HAapUMeD, MOJMHOMHAILHOE UITH
pacnpenenenue [lyaccona. Takum e o6pa3om, 0000IeHHAS JIMHEHHAS MO/JIEJIb TI0JIe3Ha B CIIyYasx, TIe
B3aUMOCBSI3b (HMJTU CBSI3b) MEX/Y IPEANKTOPAMU U HAa3HAYCHUEM, CKOPEe BCEro, OyAeT OTINYAThCS OT JIMHEHHOI.

JlonoTHUTEIbHYIO MHPOPMALINIO CMOTPUTE B PYKOGOACTEE pA3pado TyuKa npukiaansix mporpamm Oracle Data
Mining n B pazgene Ilonartus Oracle Data Mining.

Onuuun moaenu OJIM Oracle

Hms moaem MOXHO CreHepHPOBATH UMS MOJIEJIM aBTOMATHYECKH HA OCHOBE MOJIs Ha3HaueHust uitu noJtst ID (smbo
TUIa MOJEJI B CJIy4ae, €CId HUKAKOe U3 9THUX HOJIeH He 3ajaH0) JIMOO0 3aaTh I0JIb30BATEIbCKOE UMSI.
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ITone ynukanabHocTH. 3a7aeT HOJIE, UCIOJIb3yEMOE 1JI OTHO3HAYHON NACHTU(GUKALNY KaXI0TO HAOIIOCHHS.
Hanpumep, um moxeT 651Th noJte ID, Takoe kax ID moxymareas. IBM SPSS Modeler Haky1agbIBaeT OrpaHHYCHUE:
H0JIE KJIF0Ya TOJDKHO OBITH YHCJIOBBIM.

IMpameuanne: DTo moJjie HeoOs3aTEIHLHO SIS BeeX y3i0B Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster u
Oracle Apriori.

ABTOMaTHYecKasi NOAroToBKa AaHHbIX. (Tosbko mis 11g) BrirouaeT (Mo yMOJTYAHUIO) VI OTKITFOYAET PEXUAM
aBTOMATHYECKO# moaroToBku manHbix Oracle Data Mining. Ecim aToT nepexirouatens Brirouer, ODM
ABTOMATHYECKH BBIIOJIHSET IPeoOpa30oBaHMs TaHHBIX, TpeOyeMble YKa3aHHBIM aJITOPATMOM. JlOTIOJTHUTEIILHYIO
uHpopMaInuio cMoTpuTe B pasnaene l[lonatusa Oracle Data Mining.

MeTto HOpMaM3aHK. 32/1a€T METO/ HOPMAJIM3aIlUH JIJIsI HEIPEPbIBHBIX BXOIHBIX MOJIEH U MOJIei Ha3HAYCHUS.
MoxHo Bb1OpaTh Z-onenka, Mun-Makc i Her. Eciu nepexirouatesib ABToMaTH4ecKasi IOAr0TOBKA JAHHBIX
BKJIroueH, Oracle BBIMOJTHSAST HOPMAJIM3AKIO aBTOMAaTHYeCKU. UTOOBI BBIOpATh METOI HOPMAJIU3AI[MK BPYYHYIO,
BBIKJTFOYHMTE 3TOT MEPEKITFOYATEITD.

O0padoTka nponyieHHbIX 3HAYeHnil. YKa3bIBaeT, Kak 00pabaThIBaTh MPOMYIICHHBIC 3HAYCHUST BO BXOJHBIX TAHHBIX.

* 3amMeHHTDb HA CpeaHee 3HAYCHHE M MOy 3aMCHACT IIPOIIYINCHHBIC 3HAYCHU A YU CJIOBBIX anI/I6yTOB Ha Cp€aHee
3HAYCHHEC, 4 KaTCropruaJIbHbIX anI/I6yTOB - Ha MOoAy.

* Vcnosb30BaTh TOJIBKO NOJHbIE 3AIHCH UTHOPHUPYET 3aIKCH C PONYIIEHHBIMU 3HAYEHUSIMU.

JdononHutenbHble onuun OJIM Oracle

Hcnoab30BaTh Beca CTPOK. BKITFOUNTE 3TOT MEpEKIIFOUATEITh, YTOOBI aKTHBHPOBATH COCEIHUN BBINATAFOIIHAN CITUCOK,
B KOTOPOM MOXHO BBIOpATh CTOJIOCT, coAepKammuii K03(h(UIMEHT B3BEIINBAHIS I CTPOK.

CoXpaHUTh THATHOCTHKY CTPOK B Ta0Jmie. BKIrounTe 3TOT NepekroyaTelib, YTOObl aKTUBUPOBATH COCE/THEE
TCKCTOBOC ITOJIC, I'TIC MOXHO BBECTU UM Ta6HI/II_[I)I JIJIA BKJIFOYCHUS B HEC TUATHOCTUKU HA YPOBHE CTPOK.

Yposenb 1oBepust koddduuuenta. Crenensb noctoBepHoctH (0T 0,0 mo 1,0) HaX0XAEHUS 3HAUYCHUS, TPEJCKA3AHHOTO
JUISI HA3HAYEHUs], B IOBEPUTEJIbHOM MHTEPBaJle, BEIYUCICHHOM MOJIENIbIO. JloBepUTEIbHbBIE PeAeIbl BO3BPAILLIAFOTCS
CO CTAaTUCTUKOH K03 duIMeHTa.

OnopHas kaTeropus A5 HazHavennsi. Beioepute IMoab3oBaTenbckoe, YTOOBI BEIOPATH IS MOJIS Ha3HAYCHUS
3HaYeHHUEe, KOTOPOEe OYIET MCIMOIBL30BAThLCS B KAUYECTBE ONMOPHOM KaTErOpHH, UJIM OCTaBbTE 3HAUCHUE 1T YMOTYAHUIO
ABTO.

I'peGHeBas perpeccusi. ' pebHeBast perpeccus - 3T0 METO/I, YCTPAHSIONINNA CUTYAIHIo, T CJIMIIKOM BBICOKA CTENEHb
KOppeJIaLUN B IEpeMEHHbIX. BBl MoXkeTe, IPUMEHUB ONIUI0 ABTO, PA3PEIIUTh AJITOPUTMY YIPABIISThH
UCIIOJIb30BAHUEM 3TOT0 METO/A, JINOO YIPABISATH UM BPYUHYO OCpeACTBOM oniuil OTKkmounTh 1 Brmounts. Ecin
Bbl BEIOpAJIU BKJIFOUEHUE IpeOHEBOI perpeccuu BpyUHyI0, MOKHO EPEONpeeIMTh CUCTEMHOE 3HAYEHUE 1O
YMOJYAHUIO IS MapaMeTpa rpedHeBoi perpeccu (ridge), BBeIst 3HAUYCHUE B CMEKHOM TOJIE.

CrenepupoBath KP/I 17151 rpeGHeBoii perpeccun. BkiIrounTe 3TOT HepeKkIFOYaTeNb, €CII XOTHTE TEHEpUPOBATh
cratuctuky Koaddunuent pazdyxanus perpeccun (KPJI) mpu ucnop30BaHuM A5 TMHERHOM perpeccun napameTpa
ridge.

BepOﬂTHOCTL NpeaCKa3aHus. Pa3peLuaeT BKJIFOYATb B MOCJIb BEPOATHOCTD NPABUJILHOI'O NPEACKA3aHUA OJI1
BO3MOXKHOI'O UCXoJda I10JIsI HA3HAYCHUA. YT00OBI BKIIFOYUTH 9TY BO3MOXHOCTb, HA)KMUTC KHOIIKY BblﬁpaTl), 3aTEM

33H3Tl>, BLI6€pI/IT€ OJWH U3 BO3MOXHBIX UCXOO0B, 4 3aTEM HAXXKMUTEC KHOIIKY BcraBurs.

Hcnoas3oBath HAGOp Npeacka3anus. [ eHepupyeT TaOIMIy BCEX BOSMOXHBIX PE3YJIbTATOB JIJIS BCEX BO3MOXKHBIX
MCXOJIOB TIOJII HA3HAYCHUSI.
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Onuuun BecoB OJIM Oracle

B Monenu knaccudukanuy mpyu HTOMOITY BECOB MOXKHO 32/IaTh OTHOCUTEJIHbHYIO BAXXHOCTh PA3JIMYHBIX BO3ZMOXHBIX
3HAYCHUN HA3HAYEHUS. DTO MOXKET OKa3aThCs MOJIE3HBIM, HAPUMED, €CITU TOUKH B IAHHBIX OOYUYECHUS HE
pacipenesieHbl peajIiCTHYECKH [0 KaTeropusiM. Beca O3BOJISIFOT CMECTUTh MOJIEJIb, YTOOBI MOXKHO OBLIO
CKOMIICHCUPOBATh KaTErOpUH, XyXKe Ipe/IcTaBJIeHHbIE B TaHHbIX. C yBeJIMUEeHUEM Beca J1JIsl 3HAYCHUSI Ha3HAYCHHU ST
JTOJDKEH BO3PACTaTh IPOICHT NPaBIJIBHBIX IpeACKa3aHuil T JaHHON KaTer OpHH.

3HavYeHns Beca MOXKHO 3a4aThb TpEMs crocodamu:

* Ha ocHose 06y‘lal0[lIHX JAHHBIX 3T10 oy 1Mo YMOJYaHHUIO. Beca ocHOBBIBAIOTCS HA OTHOCUTEILHOM
BCTPCUYAEMOCTHU KaTeFOpI/If/'I B JAHHBIX O6y'~I€HI/IH.

* PagHble 1J1s1 BeeX KiaccoB. [t Bcex kaTeropuit Beca onpeaessitores kak 1/k, e k - yuciio kaTeropwuit
HA3HAYCHUS.

* TToan3oBaTesbckoe. MOXHO 3a1aTh CBOM COOCTBEHHBIE Beca. HauaspbHbIC 3HAUCHNUS 1JI BECOB 3a4AF0TCS
paBHBIMU AJIs1 BCEX KaTeropuii. Beca aj1st OTAEIbHBIX KATETOPU MOXHO CKOPPEKTUPOBATH C YUETOM
MI0JIb30BATEJIbCKUX 3HAUCHUH. UTOOBI CKOPPEKTUPOBAThH BEC KOHKPETHON KaTeropuy, BEIOEpUTE SUeHKy Beca B
TabJuIle, COOTBETCTBYIOIIEH HY>)KHOU KaTeropuu, yaaauTe coaepKaHue SUeiiki U BBEAUTE KeJaeMoe 3HAUCHUE.

Beca a1s1 Bcex kateropuii B cymme J0JDKHBI cocTaBiTh 1,0. Ecim ux cymma He paBHa 1,0, BBIBogUTCS
TpeIynpexaeHIe C ONIKeH aBTOMATHIECKOW HOpMaJIN3anny 3HaYeHid. Takas aBToMaTHYecKasi KOpPEeKTHPOBKA
COXpaHseT COOTHOIICHHUS IO KATETOPUSIM OJTHOBPEMEHHO C IPUMEHEHNEM OT paHWICHUS 110 Becy. ITY
KOPPEKTHPOBKY MOXHO BBIIIOJIHUTH B JIF0OOE BpeMst, HaxkaB KHONKY Hopmasm3oBaTs. UTOOBI BOCCTAHOBHUTH B
TabJmIe paBHBIC 3HAYCHUS I BCEX KATETOPHiA, HAXKMHUTE KHOTIKY Y PaBHATh.

Iepeso pelwieHuin Oracle

Oracle Data Mining npemiaraeT KJacCHYECKYEO BO3MOXHOCTH JlepeBo pellieHuii Ha OCHOBE OOIIETPUHSITOTO
anroputMma JepeBo kiaccupukanuu u perpeccuu. Mogenns epeBo pemenuit ODM coaepKuT HOJIHYIO
HHPOPMAIUIO O KaXKJIOM y3Jie, BKITFoYas JOBEPUTEIBHYIO BEPOSITHOCTD, IOACPKKY U KpUTepuid pazoueHus. [t
KaXXIOTO y3JI1a MOXET BBIBOJUTLCS IOJTHOE MPABUIIO, & TAKKE MPEIOCTABIIACTCS aTPHOYT HACHTH(PHUKaTOpa 00BEKTA,
IO/IITKAIIUH UCIIOJIE30BAHMUIO B KAUECTBE aTPHOYTA MIPH MPUMEHEHHH MOJENN K HaOJIFOAEHUIO C MPOITYIIICHHBIMU
3HAYCHUSMI.

JepeBbsi peleHuni IupoKo UCHOJIB3YIOTCS U3-32 UX MIOBCEMECTHOM NPUMEHUMOCTH, JISTKOCTU IPUMEHEHUS 1
OPOCTOTHI MOHUMAHMS. [{epeBbsi pelIeH A TIATEILHO IPOBEPSAIOT KaXIblil MOTCHIIMAIbHBIA BXOAHOU aTPUOYT,
BBITIOJTHSIIOIININ MTOUCK JIy4Illero “pa3genuteliss’ (TO eCTh TOYKU OTceueHus: aTpudyra, Hanpumep: AGE > 55),
KOTOPBIN pa30UBaET 3aMUCH JJAHHBIX HUCXOISIIETO MOTOKA HA HECKOJIBKO OTHOPOIHBIX COBOKYMHOCTEH. [Tocie
KaXxJ0ro perieHus pazoueaus ODM nmoBTopsieT nmporiecc, BeAyIIUi K pOCTY BCETO JIepeBa U CO3/IAHUIO0 KOHSUHBIX
“JIUCTHEB”, MPEACTABJISIONINX CXOKUE COBOKYITHOCTH 3aMKCel, HO3UIMIA WK Jiroieit. Haunuast ¢ KopHeBOro y3Jia
(nampumep, y3J1a o0IIeil COBOKYIMHOCTH), IEPEBhs PEIICHUI 00eCeYnBAIOT Y1000YUTAEMbIE TPABIIIA ONIEPATOPOB
tuna IF A, then B. DTu mpaBuia epeBbeB pellieHnil 00eCeYnBAIOT TAKXKE MOIICPKKY U MPETOCTABIISIOT
JIOBEPHUTEIIbHYIO BEPOSITHOCTD JIJISl KAXI0TO y3J1a epeBa.

AnanTuBHBIE 6aifeCOBCKHE CETH MOTYT TakXe IPeJOCTaBUTh KOPOTKHE POCTHIE IIpaBUJa, MOJIE3HbIE IPH 3aJaHUN
OMUCAHUN JJIs1 KaX10T0 IPeACKa3aHus, HO JepeBbs PEeLICHUI PeTOCTaBIISIOT OJJHOBPEMEHHO NOJIHbIE TpaBuja
Oracle Data Mining i1st kaxaoro peueHus: pasouenusi. Kpome Toro, 1epeBbsi pellieHUil NOJIE3HbI J1s1 pa3paboTKu
0IpOOHBIX TpoduIieii HanboJIee BHITOAHBIX 3aKa34MKOB, MJIATEXKECIIOCOOHBIX MAIIMEHTOB, (PaKTOPOB, CBSI3aHHBIX C
MOIIIEHHNYECTBOM, M TaK JaJiee.

Onuun moaenu aepesa peLueHUN

HNms moaemn MOXHO CTeHEPUPOBATH UM MOJIEJI aBTOMATHYECKH Ha OCHOBE TOJIs1 Ha3HaueHus vy noJist ID (6o
THIIA MOJIEJIU B CJTy4ae, eCIM HIKaKOoe U3 3TUX IOJIeH He 3a4aH0) 100 3a/1aTh MOJIb30BATEIbCKOE UMSI.
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ITone ynukanabHocTH. 3a7aeT HOJIE, UCIOJIb3yEMOE 1JI OTHO3HAYHON NACHTU(GUKALNY KaXI0TO HAOIIOCHHS.
Hanpumep, um moxeT 651Th noJte ID, Takoe kax ID moxymareas. IBM SPSS Modeler Haky1agbIBaeT OrpaHHYCHUE:
H0JIE KJIF0Ya TOJDKHO OBITH YHCJIOBBIM.

IMpameuanne: DTo moJjie HeoOs3aTEIHLHO SIS BeeX y3i0B Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster u
Oracle Apriori.

ABTOMaTHYecKasi NOAroToBKa AaHHbIX. (Tosbko mis 11g) BrirouaeT (Mo yMOJTYAHUIO) VI OTKITFOYAET PEXUAM
aBTOMATHYECKO# moaroToBku manHbix Oracle Data Mining. Ecim aToT nepexirouatens Brirouer, ODM
ABTOMATHYECKH BBIIOJIHSET IPeoOpa30oBaHMs TaHHBIX, TpeOyeMble YKa3aHHBIM aJITOPATMOM. JlOTIOJTHUTEIILHYIO
uHpopMaInuio cMoTpuTe B pasnaene l[lonatusa Oracle Data Mining.

ITokazaresn HEO/THOPO/IHOCTH. YKa?:LIBaeT, KakoU moka3aTteb 6y)1eT HCIOJIb30BATHCA AJI OUCKA JIYyUIIEro
KOHTPOJIbHOI'O BOIIpOCa IJIs pa36I/ICHI/Iﬂ JAaHHBIX Ha KaXXJ10M Y3JIC. Hy‘IIJ_II/Iﬁ pasacmTelib 1 3HA4YCHUEC p336I/ICHI/Iﬂ
OPpUBOAAT K MAKCUMAJIbHOMY ITOBBIIICHUIO OAHOPOAHOCTHU 3HAYEHMI Ha3HAYCHUS J1JIs 00OBEKTOB Ha y3JI€e.
OJI[HOpO,E[HOCTL U3MEPSACTCA COOTBETCTBCHHO IIOKAa3aTEJIrO. HO,E[,E[ep)KI/IBaIOTCH nokKasaTeJim glni u entropy.

Onuuu aKcnepTa No AepeBbAM peLleHU

MakcnmaabHas riayonsa. 3a1aeT MakCUMAJIbHYIO TIIYOMHY TOCTPOCHUS MO/JIEJIN JAepeBa.
MunuMaJbHbI NPOLEHT 3anucell B y3.1e. 3a1aeT NPOoLeHT MUHIMAJIBHOTO YUCJIa 3alucelt AJIs1 OJJHOTO y3JIa.

MuHuMAaILHBIN NPOIEHT 3anuceii /18 pa3ouenns. 3a/jaeT MUHUMAJILHYIO JIOJIFO 3alKMCell HA POJIUTEILCKOM y3JIe B
MPOIIEHTaX OT OOIIEro Yncia 3aluceil, UCIOJIb3yeMBIX IS 0OyueHus: MoJiesi. Ecimi uynciio 3amuceit COOTBETCTBYET
MEHBIIIEMY IPOIEHTY, HUKAKUX MOMBITOK pa30nueHNs He P ITPHHIMACTCS.

MuHHIMAIbHOE YNCJIO 3anuceii B y3ie. 3a1aeT MUHIMAJIBHOE YHCIIO BO3BpaAIa€MBbIX 3aIucei.

MuHuMAaJIbHOE YHCJIO 3anncei 14 pasﬁueﬂnﬂ. 3aL[aCT MHMHHAMAaJIbHOE YUCJIO 3aIUCEN Ha POAUTEIILCKOM Y3JIEC,
BBIPAXKCHHOC 3HAYCHUCM. Ecmm uncio 3anuceit COOTBETCTBYCT MCHBIIEMY 3HAUYCHUIO, HUKAKUX IOIIBITOK pa36I/IeHI/I$[
HE ONpECANIPUHUMACTCA.

I/IL[eHTl/l(l)l/lKaTop npaBuJjia. OTta onnus, €CJii OHa BKJIFOYCHA, BKJIFOYA€T B MOJCJIb CTPOKY IJIsA I/I,H@HTI/I(I)I/IKHIII/II/I y3Ja B
JCPCBC, HA KOTOPOM IIPOU3BOAUTCA KOHKPETHOC p2136I/IeHI/Ie.

BeposiTHocTh npeicka3anns. PaspeiiiaeT BKJIFOYATh B MOJIEJIb BEPOSTHOCTD MPABUIILHOTO MPEICKA3AHUS [JIS
BO3MOXHOI'O UCX04a IOJIsI HA3HAYCHU . qTO6LI BKJIFOYUTH 3Ty BO3MOXHOCTBb, HAXKMUTE KHOIIKY Bl)lﬁpaTb, 34TEM
3a}IaTb, BI)I6epI/ITC OJIUH U3 BO3MOXHBIX UCXOJ0B, 4 3aTEM HAXKMUTEC KHOIIKY BceraButb.

Hcnonb3oBats HA0Op npejacka3anus. [ eHepupyeT TaOJUIy BCEX BO3MOXHBIX PE3YyJIbTATOB JIJIsI BCEX BO3MOXKHBIX
UCXOJO0B MOJIsI HA3HAYCHHUSI.

O-knactep Oracle

AusroputM O-ki1actep Oracle BbISIBIISIET €CTECTBEHHbBIE IPYIIIUPOBKY B COBOKYIHOCTH JaHHbIX. Kiactepusanus ¢
OpPTOTOHAJILHBIM pa3fesieHneM (O-KJ1acTep) - 3TO COOCTBEHHBIN aropuT™M kiactepusanuu Oracle, co3marommii
UepapXUUYECKYIO0 MOJIEJIb KJIACTEPU3ALMH HA OCHOBE CETKH; TO €CTh CO3/IAIOIIHIA B TPOCTPAHCTBE BXOIHBIX
aTpuOyTOB pa3/iesbl, TapaliiebHble OCSIM (OPTOTOHAJIBLHBIE). DTOT aJTOPUTM paboTaeT pekypcuBHo. [TosryueHHas
HepapxuiecKkasi CTpyKTypa MpeCcTaBIsieT HEPEryJIIPHYIO CETKY, MO3aUYHO Pa30MBarOIIyIO MPOCTPAHCTBO
aTpuOyTOB Ha KJIACTEPHI.

AuroputM O-kJtacTep 00padaThIBacT Kak YUCIOBbIC, TAK U KaTeropuajbHble aTpuOyThl, a ODM aBTOMaTHYECKH
BEIOMpAET JIy4Ilne onpenesieHus kiaactepoB. ODM mpemocTaBiiseT moApoOHY0 HHPOPMAIIIO O KJIacTepax,
IpaBuJjIa KJaCTepOB, 3HAUCHHS IECHTPOUIOB KJIACTEPOB M MOXKET UCIIOJIB30BATHCS IS OIICHKHA COBOKYITHOCTH IO
MIPUHAIJISKHOCTH K KJIACTEpaM.
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Onuun moanenu O-knacrtep

Nms moaem MOXHO CreHepHpOBATh UM MOJIEJIM aBTOMATHYECKH HA OCHOBE MOJIs Ha3HaueHust uitu noJtst ID (smbo
TUIAa MOJIEJI B CJIy4ae, €CJIM HUKAKOe U3 9TUX MOJIeH He 3aJjaH0) JIM0O0 3aJaTh I0JIb30BATEIbCKOE UMSI.

[ToJe yaukaabHOCTH. 331A€T TIOJIE, UCIOJIB3yeMOe IS OJJHO3HAYHOW MICHTU(DUKAIINH KaXKIOT0 HAOIIFO IeHUSI.
Hanpumep, um moxeT ObITh noJte ID, Takoe kax ID moxkymareas. IBM SPSS Modeler Haks1agbIBacT OrpaHIYCHUE:
T0JIe KJTFOUA JTOJDKHO OBITH YHACIIOBBIM.

IMpumeuanue: DTo mMoJIe HEOOsA3aTEJIBHO MJTA BeeX y3i10B Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster u
Oracle Apriori.

ABTOMaTHYeCKasi NOAroToBKa AaHHbIX. (Tosbko nis 11g) BrimrouaeT (1o yMOJTYAaHUIO) MJIM OTKJIFOYAET PEXUM
aBTOMAaTH4eCKO# moarotoBku nanHbix Oracle Data Mining. Ecimi aToT nepexinrouatess Bxirouen, ODM
ABTOMATHUYECKH BBIIOJIHSAET IpeoOpa3oBaHusl JaHHBIX, TpeOyeMble YKa3aHHBIM AJITOPUTMOM. JIONOIHUTEIbHYIO
rHpOPMAIIIO CMOTpUTE B pasaelie [lonartus Oracle Data Mining.

MakcumaJjibHOe YHCJI0 KJIaCTEepoB. 3aHaCT MakKCUMaJIbHOC YHUCJIO TCHECPUPYEMBIX KJIACTCPOB.

HdononHutenbHble onuun O-Knacrtepa

Makcumaibhnblii 0ydep. 3a7aeT MakcuMallbHBIN pa3mep Oydepa.

I‘IyBCTBl/lTeJI])HOCTb. 3auaeT JOJIFO, OONPEACIIAIONLY IO MUKOBYIO IJIOTHOCTL, KOTOPAd Tpe6yCTCﬂ JJIs1 OTACJICHU S
HOBOTI'O KJ1aCcTepa. Ora J0JId CBsA3aHa C rJ100aJIbHOM IJIOTHOCTBIO PaBHOMEPHOTI'O paCIIp€ACICHUA.

K-cpeaHue Oracle

Auroputm K-cpengane Oracle BBISBIISIET €CTECTBEHHBIE TPYIMIIAPOBKY B COBOKYITHOCTH JaHHBIX. AJITOPUTM
k-cpemanx Oracle - 3TO aJTOpUTM KJIACTEPHU3AINH HA OCHOBE PACCTOSIHAHN, pa3AelIAIoIIAi JaHHbIC Ha 3apaHee
3aJIAaHHOE YUCJIO KJIACTePOB (IIPH HAJIMYUH IOCTATOYHOTO KOJIMYECTBA HECXOXKUX HAOJIIOACHUN ). AJITOPUTMBI HA
OCHOBE PACCTOSTHHI ONUPAIOTCS HA METPUKY ((PYHKINIO) PACCTOSTHUS JJIS MTOJIYyUYEHHS] MEPBI TOTO0HS MEX Ty
TOYKaMU JaHHBIX. TOYKM JAaHHBIX HA3HAYAIOTCS B OJIMKANIINI KJIACTEP B COOTBETCTBUU C UCIOJIb3YEMOI METPUKOI
paccrosiaus. ODM npenocTaBiisieT pacliipeHHYIO BEpCUIo K-CpeTHuX.

AJ'IFOpI/ITM k-CpCHHI/IX No4ACPKUBACT UCPAPXUICCKUEC KJIIACTEPHI, O6pa6aTI>IBaCT YHCJIOBBIC U KAaTECTOPUAJIbHBIC
anI/I6yTLI 1 BKJIFOYA€T COBOKYITHOCTDL B YMCJIO KJIACTEPOB, 3d TAHHOC IIOJIb30BATCIIEM. ODM IpeaoCTaBJIsACT
HOHpO6Hy}O I/IH(i)OpMaL[I/HO O KJIACTCpax, mpaBujia KJaCTCpoOB, 3HAYCHUSA HECHTPOU OB KJIACTECPOB U MOXKET
UCIOJIb30BATHCA IJIA OLICHKU COBOKYITHOCTH ITO IMTPUHAIJIC)KHOCTHU K KJIaCTEpaM.

Onuuu moaenu k-cpeaHUx

Nms mogesmm MOXHO CreHepHpOBaTh UM MOJIEJIM aBTOMATHYECKH HA OCHOBE MOJIs Ha3HaueHust uiu noJtst ID (smmbo
THUIIA MOJEJIH B CJIy4ae, eI HUKAKOoe U3 3THUX I0JIeil He 3a1aH0) MO0 3a1aTh 10JIb30BATEIILCKOE UMSL.

IToJe yaukanabHOCTH. 331a€T TIOJIE, UCIOIB3yEeMOE IS OJHO3HAYHON MICHTU(DUKAIINH KaXKJOTO HAOIIFO IeHUSI.
Hanpumep, um moxeT ObITh noJte ID, Takoe kax ID mokymareas. IBM SPSS Modeler HakytagpIBaeT OrpaHIYCHHUE:
10JIe KJIFOUA T0JDKHO OBITH YACIOBBIM.

ITpumeuanue: DTo moJie HeOOs3aTEIBHO I Beex y3i0B Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster u
Oracle Apriori.

ABTOMaTHYecKasi NOAroToBKa AanubIX. (ToJybko muist 11g) Brirouaet (110 yMOJTYaHUIO) NITM OTKJIFOUAET PEKUM
aBTOMAaTHYeCKO# moaroToBku manHbix Oracle Data Mining. Ecim 3ToT nepexirouaTess BkiroueH, ODM
ABTOMATHYECKH BBIIOJHSET MPeoOpa30BaHMs TaHHBIX, TpeOyeMble YKa3aHHBIM aJrOPATMOM. JlOMOTHATEIILHYIO
wHpOpPMAIIIO CMOTpUTE B pasnaeiie [lonartus Oracle Data Mining.
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Yucino KaacTepoB. 3a1a€T YUCIIO TEHEPUPYEMBIX KJIACTEPOB.

OyHKIMSA paccTOsiHus. Y Ka3bIBaeT, Kakas (QYHKIHS PACCTOSHUS OYJET UCIIOIb30BAThLCS IS KJIaCTepU3allun
meTooM K-cpennux.

Kpurepnii pazonennsi. Yka3bIBaeT, KaKOi KpATEPHil pa3OueHus OyIeT HCIOJIb30BAThCS IS KJIaCTepU3auu
MetogoM K-cpemHux.

Mertoa HopMam3anud. 3a1aeT METO HOPMAJIM3AINH 151 HEMPEPHIBHBIX BXOHBIX TOJICH ¥ MOJIeH Ha3HAYCHMSL.
MosxHo BbIOpaTh Z-onenka, Mun-Makc v Her.

JononHutenbHble onuun k-Cpe.ﬂHVIX

Wrepamum. 3aaeT unciio urepauuii 115 airopurma k-cpegHux.
Jonyck aJ1st cX0IMMOCTH. 3a/1a€T JIOIYCK /I CXOAMMOCTH JIJISl aJITOpUTMA K-CpeTHHX.

Yucs10 MHTEPBAJIOB. 33/14€T YUCIIO UHTEPBAJIOB HA FUCTOTpaMMe aTpuOyTOB, reHepupyeMoit k-cpennumu. I'paHuiib
WHTEPBAJIOB TSI KaXJ0TO aTpHOyTa BEIYHCIIIIOTCS T100aTbHBIM 00pa3oM Mo BceMy o0ydaromeMy HaOopy JaHHBIX.
MeTtox pa3zesieHns Ha MHTEPBAJIbI - PABHOLIMPOTHEIN. Y BCeX aTpUOYTOB - OJHO U TO K€ YHUCIIO0 MHTEPBAJIOB, 32
HUCKJIFOYCHUEM anI/I6yTOB C OIHUM 3HAYCHUEM, Y KOTOPBIX BCETO OJJUH UHTCPBAJL.

Pocr 6J10Kk0B. 3a1aeT (hakTOp poCTa ISl HAMSITH, BBIACJICHHOM 0] XpaHEHHE JAHHBIX KJlacTepa.

MuHuMAJIbHBIH NPOLEHT NOAAePKKH ATPHOYTOB. 3aa€T JOJII0 3HAUCHUN aTpuOyTOB, KOTOPBIE JOJDKHBI OBIThH
HEMyCTHIMU, YTOOBI aTpHOYT ObLI BKJIFOUCH B ONMCAHME IMPABILT IS KaXKIOTO KJIacTepa. 3alaHue JJIs 3TOrO
mapamMeTpa CIHIIKOM OOJIBIIIOTO 3HAYCHUS B JAHHBIX C TPOMYIIICHHBIMI 3HAYCHUSIMA MOJKET IIPUBECTH K OYCHD
KOPOTKUM WJIH JJaXe IMyCTHIM ITpaBUjIaM.

dakTopusaumna HeoTpuuaTenbHbix maTpul (Nonnegative Matrix
Factorization, NMF) Oracle

®daxkropusanus HeoTpuraTeabHbIX MaTpull (NMF) mosie3Ha 111 cBeieHust 60JIbIIOTO Habopa JTaHHBIX K
penpe3eHTaTUBHBIM aTpubyTaM. [1o cBoeMy XapakTepy MOJ00HbBINH aHAIM3Y TJIaBHBIX KomMnoHeHTOB (PCA), HO
CIOCOOHBI 00pabaThIBATL OOJIBIIIE 0OBEMBI ATPUOYTOB ¥ B MOJIE/IM aTMTUBHOTO NpeacTasieHus, MNF - ato
MOIIIHBIA, COBPEMEHHBIH aJITOPUTM UCCIIEAOBAHUS JTAHHBIX, IPUTOAHBIN JJI CAMBIX pa3HOOOPa3HBIX BAPUAHTOB
HCIOJIb30BAHUS.

NMF M0XHO UCHOJIB30BATh ISl OOpaleHus1 60JIbIINX 00bEMOB JAaHHBIX (TAKUX KaK TEKCTOBBIC) B MEHBIIIUE, OoJiee
pa3pexXCHHBIE NPEICTABJICHIS, COKPAIIAFOIIIE PA3MEPHOCTh TAHHBIX (OHA U Ta ke MH()OPMAIUS MOKET ObITh
MpeJICTaBJIeHa C MPUMEHEHUEM ropa3/io MEHbIIIErO YUCa nepeMeHHbIX). BeiBoa monesneit NMF MoxHO
MIPOAHAIU3UPOBATH MPU HOMOLIY KOHTPOJIUPYEMBIX METOA0B 00yUeHUSs], TAKUX Kak SVM, I HEKOHTPOJIMPYEMbBIX
METOJIOB U3y4eHI, HATPAMEP, METOIOB KilacTepHOro aHaym3sa. Oracle Data Mining ucnosbs3yeT aaroputMbl NMF u
SVM 115 riccitefoBaHusi HECTPYKTYPHUPOBAHHBIX TEKCTOBBIX JaHHBIX.

Onuun moaenu NMF

Mms moaen MOXHO CreHepHpOBaTh UM MOJIEJIM aBTOMATHYECKH HA OCHOBE OJIs Ha3HaueHust uitu noJst ID (smbo
TUNA MOJEJIH B CJIydae, €C/IM HUKAKOe U3 9THUX MOJIeH He 3ajaH0) JIMOO0 3aJaTh I0JIb30BATEIbCKOE UMSI.

ITose yaukaabHOCTH. 331€T TOJIE, UCIIOJIB3yEeMOE IS OJJHO3HAYHOW UICHTU(DUKAINH KaKIOT0 HAOJIFO ICHUSI.
Hanpumep, um moxeT ObITh ToJte ID, Takoe kax ID mokymareas. IBM SPSS Modeler HakstambIBacT orpaHIYCHUE:

I10JIE KJIF04Ya JO0JI2KHO OBITh YHCJIOBBIM.

IIpumeuanue: DTo moJie HeoOsI3aTeIHLHO IS Beex y3i10B Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster n
Oracle Apriori.
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ABTOMaTHYeCKas NOAroToBKa AaHHbIX. (Tombko ais 11g) BrumrouaeT (o yMOJTYaHUIO) UITH OTKITFOUAET PEKUM
ABTOMAaTHYeCKO# moarotoBku nanHbix Oracle Data Mining. Ecii aToT nepexiirouatesis Bkirouern, ODM
ABTOMATHYECKH BBIIOJIHSAET IpeoOpa3oBaHus JaHHBIX, TpeOyeMble YKa3aHHBIM aJrOPUTMOM. JlONOJTHUTEIIbHYIO
uHdopmanmro cMoTpute B pasnene [lonsatus Oracle Data Mining.

MeTtoa HopMaJm3anuu. 3aaeT METOI HOpMaJIM3alluH JIJIsl HeTPEPBIBHBIX BXOJIHBIX MOJICH U MOJIC HAa3HAYCHMUSI.
MoxHo BbIOpaTh Z-onenka, Mun-Makc o Her. Ecin mepeximrouatesib ABTOMaTHYecKasi NOArOTOBKA JAHHBIX

BKJIFOYCH, Oracle BoINOIHSET HOPpMAJIM3alIUIO ABTOMATHUYCCKHU. YToObI BbI6paTb METO HOpMaJn3aluuu BPpyvYHyro,
BBIKJIFOUYUTE OTOT IECPEKITFOYATEIIb.

JdononHutenbHble onuun NMF

3anaiiTe YMCJI0 BO3MOKHOCTEMH. 3a1a€T YUCIIO0 BO3MOXKHOCTEM, IO IJICKAIINX U3BJICUCHUIO.

CTapToBoe 4iC/I0 reHepaTopa NceBA0CaAy4alHbIX YHcel. 3a/1aeT HavyaJIbHOE 3HaUYEHUE TeHepaTOpa MCEBIOCITyYaifHbIX
yuces s asroputma NMF.

Yucyio urepammii. 3a1aeT YACITIO HTepanyid 11 asroputMa NMF.
Jlonyck JJ151 CXOAMMOCTH. 3a71aeT JTOMYCK A1 cxoaumocTu anroputma NMF.

IToxa3zaTh Bce BO3MOKHOCTH. BoiBoguT ID BO3MOXHOCTU U JOBEPUTEJIBHYIO BEPOSITHOCTD AJIS1 BCEX BO3ZMOXHOCTEN
(BMeCTO BBIBOJA 3THUX 3HAYCHUH TOJIBKO JJIS JIy4llel BOZMOXXHOCTH).

AnpuopHbin aHanus Oracle

AJITOPUTM aMpPUOPHBIX 3HAYCHHIA BBIMOJIHSIET OOHAPYKEHUE PABUII CBA3BIBAHUSI B AaHHBIX. Hampumep: "eciu
MOKYNaTe b NpUOOPETET OPUTBY U CPEJICTBO MOCIE OPUTHSI, TO OH KYIUT KPEM JJIsi OpUThS C JOBEPUTEIIbHOM
BeposTHOCTBIO 80%". DTy mpoOJieMy MCCIeI0OBaHNUS CBSI3BIBAHUS MOYKHO PA3JIOKUATH HA JBE COCTABJISIONINE
MOANPOOIIEMBI:

e Haiitn Bce coueTaHus TOBapoOB (HaSbIBaCMbIC JaCTO BCTPCUYAOIIIUMHUCA Ha60paMI/I TOBapOB), noOACPKKa
KOTOPBIX BBIIIC MMHHAMAJIbHOM.

* CreHepupoBaTh HY>XHbIE IPABUJIA IPU ITOMOIIM YACTO BCTPEUAIOLIUXCA HAOOPOB TOBapoB. M ies B TOM, 4TO €CJIH,
Hanpumep, yacto Bcrpeuarorcss ABC u BC, npasuiio "A noapaszymeBaer BC" coxpaHsieTcsi, €CJii OTHOIICHHE
support (ABC) k support (BC) GymeT He MeHbIIE MUHUMAJILHOM JOBEPUTEILHOM BeposTHOCTH. MMeiiTe B Buy,
YTO y 3TOTO NpaBUJIa MUHUMAJIbHAS MOJJEPKKA, MTOCKOJIBKY YacTo BeTpeuaeTrcss ABCD. CeszpiBanue ODM
TO/ITEP’KUBAET TOJIBKO MpaBuiia ogHOTO KoHcekBeHTa (ABC moapasymeaet D).

Uucito 4acTo BCTpEYaroIMXcs HAOOPOB TOBAPOB PEryIMpPyeTcs HapaMeTpaMi MEHUMAJIbHON ogAep kK. Yncio
9aCTO TeHEPUPYEMBIX IIPaBUJI PETYIUPYETCS YUCIOM YaCTO BCTPEYAIOIINUXCS HAOOPOB TOBAPOB U TapaMeTPOM
JIOBEpUTEJIbHON BeposTHOCTU. Ecim 711 mapameTpa 10BEpUTEIBbHOM BEPOSITHOCTH 3a1aTh CJIUIIKOM OO0JIbIIIOE
3HA4CHME, B MOJIEJIM CBSA3BIBAHUS MOTYT OKa3aThCsl YaCTO BCTpevaroluecs Habopbl TOBaApOB, HO HE OyIeT NPaBUIL

B ODM pJ1s1 anropuTMa anpuopHBIX 3HaYSHU UCMoJIb3yeTces peasm3anus Ha ocHoBe SQL. Illaru renepupoBanus
KaHIUAATOB ¥ BEIYHCIICHNS MMOAIECPKKA Pean3yroTcs npu oMoy 3amnpocoB SQL. Crnennamm3npoBaHHbIE
CTPYKTYPHI JAHHBIX B MAMSTH HE UCIIOJIB3YIOTCS. 3anpockl SQL TOYHO HaCTpaWBaroOTCs IS YACTOTO 3aIMycKka Ha
cepBepe 6a3 JaHHBIX MPU TIOMOIIM pa3HOOOPA3HBIX COBETOB.

Onuuu nonen anpuoOpHbLIX 3HaAUYEHUN

Bcee Y3JIbl MOACJIUPOBAHUSA COACPKAT BKIIAKY HOJ’ISI, A€ MOXHO 3aaaThb NOJIA AJI UCIIOJIb30BAHU A IPU IMTOCTPOCHUU
MOJEJIN.

Hepez[ IIOCTPOCHUEM MOJECJIA AalIpUOPHBIX 3HAYCHUI HYXHO YKa3aThb I10JIs1, KOTOPBIC Bbl XOTUTC UCIIOJIb30BATh B
Ka4u€CTBE HOSHHI/IfI, HCCJICAYEMBIX ITPU MOJCJTIMPOBAHUHN CBA3bIBAHUS.
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Hcnonib30BaTh napaMeTpsl y3J1a THIA. DTa OMNIKSI yKAa3bIBAET Y3JIy, YTO CJIEAYET MCIOJIb30BaTh HHYOPMAIIHIO O
HOJISIX U3 y371a THII, PACIOJIOKEHHOTO BhIIIe. DTO 3aaHO MO YMOJTYAHHMIO.

Hcnoab30BaTh N0/1b30BaTeIbCKAE IAPAMETPhI. JTA ONIMS yKa3bIBAET Y3JIy, 4TO CJIEAYyeT UCIOJIb30BaTh
TH(pOPMAIIHIO O MOJISIX, 3aJaHHYIO 3/IeCh, a HE TY, UTO 3aJjaHa Ha PACIOJIOKEHHBIX BhIIe y3yax Tun. [Tocie Beibopa
9TOI ONIMHU 3a/1aiiTe OCTAJIbHBIC [TOJISI B TUAJIOTOBOM OKHE, KOTOPOE 3aBUCUT OT TOT'O, HCIIOJIB3YETCS JIN
TPaH3aKIMOHHBIA (hopMaT.

Ecimu BBI He ucmoav3yere TpaH3aKIMOHHBIN (hopMaT, 3aanTe:
* Iloas BBOAA. BEIGepuTe BXOAHBIC MOJIS. DTO aHAJIOTHYHO 3aJIaHUIO JIJIS OJIs poJi BxoaHoe Ha y3ie Turl.

* TToamHuoxkecTBa. ITO MOJIE MO3BOJIAET 3aIATh MOJIE, C MOMOIIIBIO KOTOPOTO JaHHbIE OYAyT pa3aesiThes Ha
OTACJIbHBIC B])I60pKl/l JJIA 3TalloOB O6y‘leHI/I$[, UCHBbITAaHUSA U ITPOBEPKU TPU NOCTPOCHUN MOACIIU.

Ecnu BBI ucmoiv3yere TpaH3aKIUOHHEIN popMaT, 3anaiiTe:

Hcnoan3o0Bath Tpan3akunonnsli popmart. Vcnoms3yiiTe 3Ty ONIUIO, €CIIN XOTHTE IIpeoOpa3oBaTh JaHHBIE,
co/iepKaIue o OgHON CTPOKE Ha MO3UINIO B JaHHBIE, COJIEPIKAIIIE 10 OTHOI CTpOKe Ha HAOJIFOCHHE.

[Tpu BBIOOpPE 3TOI ONIMK M3MEHSIOTCS 3JIEMEHTHI YIPABJICHUS MOJIIMH B HIDKHEH YaCTH 3TOT'O TUAJIOTOBOTO OKHA!

Jlnsa TpaH3akimoHHoro opmarta 3agaiite:

* ID. Beibepurte B cimcke noJie ID. B xauectBe moJist ID MOTYT UCITOJIB30BATHCS YUCIIOBBIE HJIA CHMBOJIMYECKIE
noJsist. Kaxaoe yHUKaJIbHOE 3HaYEHHE 3TOTO NOJIS JOJDKHO O3HAYaTh KOHKPETHYIO elnHULy aHaiam3a. Hanpumep,
B IpuKJIagHO# nporpamme [loTpedbuTenbekas Kop3uHa Kaxxaslid ID MoXeT mpeacTaBaIaTh OTAEIHHOTO
nokymnatesst. JJJ1st npukJiaiHoi IporpaMMbl AHaIM3 BeO-KypHAJIOB Kax el ID MoOXeT nmpeacTaBiIsTh
koMnbroTep (o [P-anpecy) nim nosp3oBaTesis (MO JAHHBIM BXOJ1d B CUCTEMY).

* Copaepxumoe. 3a1aiiTe moJjie COASPKUMOTO I MOJIETTH. DTO MOJIe COACPKUT MO3UINIO, UCCIIEAYEMYIO TPH
MOACTIUPOBAHUU CBA3bIBAHUA.

* TloamHokecTBA. DTO MOJIE MO3BOJIIET 334aTh II0JIE, C TOMOIILIO KOTOPOTO AaHHBIE OYIyT Pa3AesIsiThCs Ha
OT/AEJIbHBIE BEIOOPKH /IJIS 3TANIOB OOYUYEHU S, HCHBITAHHS U IPOBEPKH P NOCTpoeHnH Moaesm. Co3iaB MOAEIh
IIPY IOMOIIY OJHOH BBIOOPKH U MCIBITAB €€ MPU MOMOIIY JPYToif, MOXXHO MOJIyYUTh HAJIEKHBII TOKAa3aTeb
KadecTBa 00001IeHns Mo1esM Ha OoJiee KpyIHbIE HAOOPHI JAHHBIX, TOA00HBIE TeKyIMM. Ecim npn momorn
y3s10B Tun nm Pa3zaen Oblin onpe/iesieHbl HECKOJIBKO MOJIel pa3iesioB, Ha BkJaake [Toss Ha kax oM y3iie
MO/JIeJIMPOBAHUS, TJe UCIIOJIb3YeTCs pa3/ieieHNe, TOJKHO ObITh BEIOPAHO OHO noJie pasnaeia. (Eciu
IIPUCYTCTBYET TOJIKO OJIMH pa3fiell, OH OyJeT UCHOJIb30BAThCS ABTOMATHUECKU TP BCSIKOM BKJIFOUSHUH
pasnenenus.) Kpome Toro, yurure, 4To 1711 MpUMEHEHMs BLIOpAHHOTO pa3jelia B aHAJIN3e Ha BKJIAIKe
[TapameTpsl MOAEIH IS y3J1a JOJDKHO OBITH TakKe BKJIIOYEHO pa3fesienue. (BrikioueHne aToii onmun nesiaer
BO3MOJHBIM OTKJIFOUECHHE Pa3eJIeHNs O0e3 N3MEHEHN S 3HAUCHUI TapaMeTPOB MOJICH. )

Onuun moanenu anpuopHbIX 3Ha4YeHun

Mms moaen MOXHO CreHepHIPOBATH UMS MOJIEIM AaBTOMATHYECKH HA OCHOBE OJIs Ha3HaueHus uitu noJst ID (smbo
TUNA MOJEJIH B CJIy4ae, €CIM HUKAKOe U3 9THUX MOJIeH He 3aJjaH0) JIMOO0 3aJaTh I0JIb30BATEIbCKOE UMSI.

IToJse yHuKaABHOCTH. 3314€T TIOJIE, UCIIOJIB3yEMOE 1T OJHO3HAYHOW UICHTU(DUKAINH KaXKIOTr0 HAOJIFOICHUSI.
Hanpumep, um moxeT ObITh noJte ID, Taxoe kax ID moxkymareas. IBM SPSS Modeler HaksiabiBacT OrpaHIYCHUE:
oJIe KJTFOUa TOJDKHO OBITH YHACTIOBBIM.

IIpumeuanue: DTo moJie HeoOs3aTeIHHO IS Beex y3i0B Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster u
Oracle Apriori.

ABTOMaTHYecKasi NOAroToBKa AaHHbIX. (Tosbko ni1s 11g) BrimrovaeT (o yMOJTYaHUIO) MM OTKJIFOYAET PEXUM
aBTOMAaTH4eCcKOl moarotoBku nanHbix Oracle Data Mining. Ecin aToT nepexirouatess Bxirouen, ODM
ABTOMATHUYECKH BBIIOJIHAET NpeoOpa3oBaHusl JaHHBIX, TpeOyeMble YKa3aHHBIM AJITOPUTMOM. JIONOIHUTEIIbHYIO
uHpopMarmro cMoTpute B pasneie [lonarua 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. 3a4€T OJIe, UCIOJIb3yeMOe /LIS OJTHO3HAYHON UACHTU(DUKAIMK KaX/IOTO HAOIIFOACHHSL.
Hanpumep, nm moxeT ObITh noste ID, Takoe kax ID moxkymareas. IBM SPSS Modeler HakytagpIBaeT OorpaHIYCHHUE:
0JIE KJTFOUA TOJDKHO OBITh YHMCIIOBBIM.

IMpumeuanne: DTo moJie HeOOs3aTEIBHO I Beex y3i10B Oracle, kpome Oracle Adaptive Bayes, Oracle O-Cluster u
Oracle Apriori.

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 PAaHKMPOBAHHBIC MOJISI. 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.

Yucio BepxXHHX noJieil. BeiOnpaeT 7 BepXHHX MOJIeit HA OCHOBE BaXKHOCTH.
BaskHocTb Gobiie yeM. BeiOnpaeT Bce moJisi ¢ BAXXHOCTBEO 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.

Anam3. BeiBoautces napopmanms o KOHKpeTHOH Mmoaenu. Ecim B BallleM HCHOJTHEHNH 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 T0JIEH NPU NOCTPOSHUH MOJEIIH.
IMapametpsi nocTpoennsi. ComnepXuT HHPOPMATHIO 00 MCIOJIB3yEeMBIX IIPU IIOCTPOSHIH MOJIEIIN ITapaMeTpax.

CBOILK& oﬁyqemm. BLIBO,Z[I/ITCH TUII MOJCJIA, ITOTOK, PICHOJILSyeMBIﬁ JJId €€ CO3JaHu A, CO3JaBIINM ee MOJIb30BATECJIb,
OTMETKA BPEMCHHU NMOCTPOCHUA MOACIIN U BPEMS, 3aTPAUYCHHOC HA €€ ITIOCTPOCHUE.

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.

I'maBa 4. MogemmpoBanue 6a3 JaHHBIX ¢ Ucnosb3oBanueM Oracle Data Mining 51



52 1BM SPSS Modeler 18.2: PykoBozcTBO 11O McciIe[OBaHMIO JAHHBIX B 0a3e JaHHBIX



FmaBa 5. MoaenupoBaHue 6a3 gaHHbIX ¢ nomowbto IBM Data
Warehouse u IBM Netezza Analytics

SPSS Modeler c IBM Data Warehouse n IBM Netezza Analytics

IBM SPSS Modeler nognepxupaet uaterpamuto ¢ IBM Data Warehouse u IBM Netezza Analytics, uto maet
BO3MOXHOCTb 3aIyCKATh paclIMpeHHbIe ()YHKIUN aHAATHAKA Ha cepBepax IBM. DTu BO3MOXHOCTH TOCTYIHEI Yepe3
rpaduyecknii uaTepdeiic IBM SPSS Modeler u B cpenie pa3paboTku, OpHEHTHPOBAHHON HA UCIIOJIb30BaHIE PAbOIHX
[IOTOKOB, TaK YTO 3aMyCKATh aJIrOPUTMBbI UCCIICIOBAHUS TaHHBIX MOXHO HEemoCpeACcTBeHHO B cpesie IBM Netezza
nym IBM Data Warehouse.

SPSS Modeler nonaepXxuBaeT HHTETPALUIO C YKa3aHHBIME HIDKe anroputmamu u3 IBM Netezza Analytics:
* JlepeBbs pelieHuit

* K-cpegnux

* TwoStep

* bBailecoBckas ceTb

* HauBHas MoJeJlib baiieca

* KNN

* PasgenutenbHas kaacTepu3anus
* PCA

* JlepeBo perpeccuu

* Jluneitnas perpeccus

* BpeMeHHBIE psbl

* O06001IeHHAS JIMHEHHAS

JonoHUTEeIbHYIO HHPOPMANINIO 00 3THX aIrOpUTMax CMOTpuTe B myomkanusx IBM Netezza
Analytics Pykogsoactso pazpabotuuxa u IBM Netezza Analytics Cipasounoe pyKogoacTeo.

SPSS Modeler moaepxkuBaeT MHTErpalMIo C yKa3aHHBIMU HIKe asroputMamu u3 IBM Data Warehouse (OaiiecoBa
CeTh, pa3esisitolas KjacTepu3anus 1 BpeMeHHbIE PsI/Ibl He TOIEPKIUBAIOTCS ):

* [lepeBbs pelieHuit

* K-cpennux

* TwoStep

* HauBHas Mogeib baifeca
* KNN

* PCA

* JlepeBo perpeccuu

» JluneitHas perpeccust

* O06001IeHHas JIMHEHHAS

TpeboBaHUA K UHTErpauum

UToOBI BHIIOJIHATH MOJIEJIMPOBAHKE B 0a3e JaHHbIX ¢ ucnoJibzoBanneM IBM Netezza Analytics mim IBM Data
Warehouse, He0OX0AMMBI TPHUBEACHHBIE HIXKE YCIIOBHS. UTOOB! IPOBEPHUTDH BHINOJIHEHNE ITUX YCIOBUIL, MOXeETe
IIOCOBETOBATHCS € aIMUHUCTPATOPOM Oa3bl TaHHBIX.

* IBM SPSS Modeler na ycranoske IBM SPSS Modeler Server B Windows mmm UNIX (kpome zLinux, 1151 KoTOpoOit
npaiisepsl ODBC IBM Netezza HenocTyIHbI).
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* IBM Netezza Performance Server, Ha koTopoM paboTaeT naketr IBM Netezza Analytics.

ITpumeuanune: MuanMasbHas HeoOXxoauMas Bepcust Netezza Performance Server (NPS) 3aBucut ot Tpedyemoit
Bepcuu INZA, xax yka3aHo jgaJjiee:

— Bepcun HoBee NPS 6.0.0 P8 6ynyT nognepxuats Bepcuu INZA no Bepcun 2.0.
— Huts ucnonb3oBanust INZA 2.0 wim HoBee Tpedyercst NPS 6.0.5 P5 unm HoBee.

Jlist 06061eHHON JTHeHO# Moien Netezza 1 BpeMeHHBIX psiioB Netezza TpeOyetcst paboTtaromas INZA 2.0
wm HoBee. [[J1 BceX mpouux y3J10B B Oa3ax maHHbIX Netezza TpeOyercs INZA 1.1 wim HOBee.

* Ucrounuk nanabix ODBC s coequnenus ¢ 6a3oii nanabix IBM Netezza. [JonomHuTebHYIO HHOPMALIUIO
CMOTPUTE B pas3jiesie |“BI<J'I}O'{€HI/IC I/IHTerpauHI/I”I

e Hcrounuk nanubix ODBC s coequuenus ¢ 6a3oii ganaeix IBM Data Warehouse.

* JIoJDKHBI OBITH pa3pelieHbl renepupoBanne u ontuMmusanus SQL B IBM SPSS Modeler. JlonoTHUTEIbHYIO
uHDOPMAIIIO CMOTpHUTE B paszese [ Bxmouenue naTerparmn’}

IMpumeuanue: [{i1s moaenmpoBanus 6a3 naHHbIX U onTuMu3anuu SQL Tpebyetcs, 4ToOBI BO3MOXXHOCTU COCTUHEHHUSI
IBM SPSS Modeler Server 6b11 BkitoueHb! Ha komnbioTepe IBM SPSS Modeler. [1pu BkiroueHHOH BO3MOXHOCTH
COEIMHEHUSI MOXXHO 00paIaThes K aJropuTMam 0a3 JaHHBIX, BBITOJHSATH 0OpaTHBIH nepeHoc SQL
HerocpeacTBeHHO ¢ IBM SPSS Modeler u o6pamatecs k IBM SPSS Modeler Server. [TpoBepbTe Tekyliee COCTOSTHIE
JIMTIEH3MH, 1151 yero B MeHro IBM SPSS Modeler BoiOepuTe:

Cupaska > O nporpamMme > JlonoJIHUTe IbHbIE MOIPOOHOCTH

Ecyin BO3MOXHOCTB COeIMHEHNUS BKJIFOUeHa, Ha BKJaJke COCTOSIHUE JIMIIEH3UN BbI yBUUTE ollnio Pa3pemenue s
cepBepa.

BKnroueHue nHTerpauumn

Bxirouenne unrerpanyu c IBM Netezza Analytics mim IBM Data Warehouse cocTOUT 13 ClIeyFOIINX IIAroB.
* Koudurypuposanue IBM Netezza Analytics uim IBM Data Warehouse

* Cosganne ucrounnka ODBC

* Brxumrouenne unterpaunu B IBM SPSS Modeler

* Bxrouenune renepupoBanus u ontumusanuu SQL B IBM SPSS Modeler

OTH IeHCTBUS ONMCAHBI B CIICAYIOIINX pa3esax.

HoHdurypuposaHue IBM Netezza Analytics unu IBM Data Warehouse

Yto6sl ycTaHOBUTD U ckoHGUrypupoBatb IBM Netezza Analytics uymn IBM Data Warehouse, o6paTtutech k
COOTBETCTBYHOIIEH mokymeHTanuu o IBM. Hanpumep, aiist IBM Netezza Analytics cmotpute IBM Netezza
Analytics PykosoacTgo 1o ycTanoske, TOCTABIIIEMOMY C 3THM NPOAYKTOM. Pazaen 3azanue paspewenuii 6azvl
JAHHBIX B 3TOM PYKOBOJICTBE COACPKUT MOAPOOHOCTH O CIEHAPHSIX, IPH HOMOIIHX KOTOPHIX noToku IBM SPSS
Modeler mosty4aT mocTyn K 6a3e JaHHBIX [JIS 3aMUCH.

IIpnmeuanne: Eciu Bbl OyaeTe UCHOJIB30BATh Y3JIbl, MOJIB3YIOIINECS MATPUYHBIMU BBIUYUCICHUSIME, HYXKHO
MHUIMATM3UPOBATh MAaTPUUHBIN Mexanu3M Netezza, 1uist yero samyctutb CALL NZM. . INITIALIZE(); ecom aToro He
CeJNIaTh, BBINOJHEHUE XPAHUMBIX IPOIEyp 3aBEPIINTCS HeyAauHo. VIHMInaIn3a1uio Hy>KHO BbINOJHUTH OJUH pa3
JUTSL KXol 0as3bl JaHHBIX.

CospaHue uctouHuka ODBC ana IBM Netezza Analytics

Jutst moaaepKku coenuHeHnst Mexay 6a3oii manabIX IBM Netezza u IBM SPSS Modeler Hy>xHO co31aTh M
ucrounnka nanaeix ODBC (data source name, DSN).

Uto6s! co3natk DSN, cHavasa Hy)HO TO3HAKOMUTbLCSA C OCHOBAMU NPUMEHEHNs ucTouHNKOB naHHbix ODBC n
JpaiiBepoB U moaaepxkoii 6a3 nanusix B IBM SPSS Modeler.
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Ecmm BBl paboTtaeTe B pacnpenesienHoM pexkxume Ha IBM SPSS Modeler Server, coznaiite DSN Ha koMIbIOTEpe
cepBepa. Ecim BbI paboTaere B JJOKaJIbHOM pexxuMe (Ha KJmeHTe), co3aaiite DSN Ha KOMIBbIOTEpE KJIMEHTA.

KnueHtbl Windows

1. C xommnakt-mucka Netezza Client 3amyctute aitn nzodbcsetup.exe, 4TOOBI 3alTyCTUTH MPOTPAMMY YCTAHOBKH.
CrenyiiTe ykazaHHsIM Ha 3KpaHe, YTOOBI YCTAaHOBUTH JpaiiBep. [1osHbIe yka3aHus cMoTpuTe B PykoBoacTBe o
ycTaHOBKe U KoHpurypuposanuto IBM Netezza ODBC, JDBC u OLE DB.

a. Cosmatite DSN.

ITpumeuanue: ITocienoBaTeILHOCTH MEHIO 3aBUCHT OT Barei Bepcuu Windows.

* Windows XP. B menro [Tyck Beioepute IManens ynpasuennsi. [l{eikHuTEe ABAXK I IO 3HAYKY
AJIMMHHCTpPHpOBaHHe, a 3aTeM - 1o 3Hauky Mcrounnkn nannpix (ODBC).

* Windows Vista. B mento ITyck Bei6epute I1anean ynpasienns, 3ateM Boioepute Cucrema. lllenkuute
JIBaXK[IBI IO 3HAYKY AJAMuHHCTpHpoBanue U BeioepuTe McTounuku manusrx (ODBC), 3aTtem BhIOepuTe
OTKpbBITD.

* Windows 7. B mento [Tyck Beibepute Ilaness ynpaBiaenus, 3aTeM CrcreMa u 6€300aCHOCTDb, 3aTeEM
AnvunuctpupoBanue. Boioepute Uctounnkn nanubix (ODBC), 3atem BoiOeprTe OTKPBITH.

b. Tlepeiigute Ha BKiIaaky Cucremubie DSN u HaxkMuTe KHONKY /{00aBHTD.
2. Bribepute NetezzaSQL B crimcke u HaxxmMuTe KHONKY I'0TOBO.

3. Ha Bxyanke Ommum DSN skpana Vcranoska apaiisepa ODBC Netezza BBeauTe UMS UICTOUYHUKA JAHHBIX IO
cBoeMy BbIOOpY, uMs xocta uim [P-aapec cepsepa IBM Netezza, Homep noprta aisi coeAuHeHus1, 6a3y JaHHBIX
ucnoib3yemoro 3xk3emiunsipa IBM Netezza n ayTeHTH(QUKAIIMOHHBIE TAHHBIC JJIsI COSTUHEHNS ¢ 0a30i TaHHBIX -
Ballle UM ITOJIb30BaTeN U Mapoiib. Haxkmute kHONKY CrpaBKa, YTOOBI BBIBECTH OOBSICHEHHS JJIS TIOJICH.

4. Haxwmute kaonky IIpoBeputh coeaunenne u yoeauTech, YTO YAAETCS COEIUHUTHCS ¢ 0a30i1 TaHHBIX.

5. J10KIaBIIUCH YCIIENTHOTO coeuHenus], HaxxnMaiite knonky OK, moka Ha BbIiifieTe u3 skpaHa AJIMHHACTPATOP
nctounnkoB ganueix ODBC.

CepBepbl Windows
IMopsinok aeticTBuit muts cepBepa Windows Takoit xe, kak 11 kmeHTa Windows XP.
Cepsepsbl UNIX unu Linux

OrnucaHHbBI HUXe TOPSA0K AedcTBriA mpruMeHUM k cepBepaM UNIX mmm Linux (kpome zLinux, 11t KOTOpOi
npaiisepsl ODBC IBM Netezza HemoCTyIIHBI).

1. Ckomupyiite ¢ koMnakT-aucka wiam aucka DVD Netezza Client cooTBeTCTBYrOIIUHN (aiiin
<nnaTthopma>cli.package.tar.gz Bo BpeMeHHOE OJIOKEHIE HA CepBepe.

Pacnakyiite apxuB npy noMoI KOMaH gunzip u untar.
JobaBbTe npaBa BBIMOJHEHUS JIJIs1 U3BJICYCHHOTO ClieHapus unpack.

3aHyCTI/ITC cueHapHﬁ, OTBCTHUB HA BbIBCACHHBIC ITPUTJIALICHUA.

b

Ortpenaktupyiite daiin modelersrv.sh, BKJIIOUUB B HErO IPUBE/ICHHBIE HUXE CTPOKU.

. <llytb yctaHoBkn SDAP>/odbc.sh
LD_LIBRARY_PATH 64=$LD LIBRARY PATH:/usr/Tocal/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. Haiioure daiin /usr/local/nz/1ib64/odbc.ini u ckomupyiite ero comepxkumoe B ¢ait odbc.ini,
ycraHoBieHHBINH BMecTe ¢ SDAP (ToT (haiin, koTopslil ykazan B nepemenHoii cpeasl SODBCINI).
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IMpumeuanue: J11s1 64-0utHbIX cucTeM Linux mapameTp Driver HekOppekTHO cchliiaeTcs Ha 32-OUTHBIN ApaiiBep.
[Tocunie TOro, Kak Ha IpelbLIyIIeM IIare Bbl CKONMPOBaJM cojiepxumMoe daiiia odbc.ini, oTpegaktupyiite nyTh
B 9TOM HapameTpe Kak HyXXHO, HallpIMep:

/usr/local/nz/1ib64/1ibnzodbc.so
7. Otpenaktupyiite napametpsl B onpenesiennn DSN Netezza, ykazaB HyXHYr0 0a3y JaHHBIX.

[Tepesamyctute IBM SPSS Modeler Server u mpoBepbTe, 4YTO Ha KJIMEHTE UCIOJIBL3YIOTCS y3JIbI UCCIICIOBAHUS
JaHHBIX B 0a3e qaHHbIX Netezza.

BxnroueHue nHterpauum B SPSS Modeler

1. B ocHoBHOM MeHro IBM SPSS Modeler Beioepute
Hucrpyments! > O > BenoMorareibHbie NPOrpaMMBbI.

2. IMenxuute no Bkiaake IBM Data Warehouse.

Pa3pemmts naterpamuio ¢ IBM Data Warehouse Analytics. Bxirouaet (ecomm oHa elrie He ObliIa BEIBEIeHA) MAJIUTPY
MOJEJINpOBaHust 6a3bl JaHHBIX B HIDKHEH yacTtu okHa IBM SPSS Modeler n no6assisieT y3J1bl 4J1s1 aJITOPUTMOB
uccienoBanus nanubix IBM Data Warehouse u Netezza.

Coenunenne ¢ IBM Data Warehouse. Haxxmute xnonky IlpaBka u BeiOGepute cTpoky coenunenus ¢ IBM Data
Warehouse, koTopyro ckoHpuUTyprupoBa, co3nabas uctounuk ODBC. JIonoJIHUTEIbHYO HHPOPMAIITIO CMOTPUTE
B KoHCOJI agMuHUCTpupoBanus IBM Data Warehouse.

BxnroueHue reHepupoBaHua SQL n ontumusauum

Ecu BBl cobupaeTech paboTaTh ¢ 0U€Hb OOJIBIIMMU HAOOpAMU JAHHBIX, U3 COOOPAXKEHUN TPOU3BOIUTEIILHOCTH
HAJI0 pa3pemuTs oniun renepupoBanust SQL u ontumusamnuu B IBM SPSS Modeler.

1. Buibepute B MeHto IBM SPSS Modeler:
HWncrpymentsl > CpoiicTBa noroka > Onuun
Ha naneim HaBUralluu IICJIKHUTE 110 OIIIUN OHTI/Ierl3a[ll/lfl.

3. Tlonrepaute BkroueHue onnuul enepupoBath SQL. DTOT mapameTp TpedyeTcs A1 pabOThl PyHKIUI
MO/ICJTUPOBaHUsI 6a3 JaHHBIX.

4. Bribepute OnTumu3upoBath noctpoeane SQL 1 OnTHMA3HPOBATH ApYyroe BoINOJIHEHHE (He TpeOyeTcsl CTpOro, HO
HACTOSITEJIFHO PEKOMEHIYETCS ISl ONTHUMAJILHOM TPOU3BOIUTEIILHOCTH).

NMocTpoeHue moaenen ¢ nomouybto IBM Netezza Analytics u IBM Data
Warehouse

VY xaxa0ro U3 NoAAepXXUBAaeMbIX aJITOPUTMOB €CTh COOTBETCTBYIOIINHI y3€JI MOACIUPOBAHUS. Y 3JIbI
MozenupoBanust IBM Data Warehouse nu IBM Netezza goctynnsl Ha Bkj1aike MoaeanpoBanne 6a3bl JaHHBIX HA
MaJITpe y3JI0B.

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 Iloje Ha3HAYCHUS - 9TO I10JIE€, BHAYCHUEC KOTOPOI'O BBI IBITACTECh IPEACKA3aTh. B Tex cJiyvadax, rac

MOJKHO 3a4Th IIOJIC HA3HAYCHU S, B KAUYCCTBC TAKOI'O IIOJISA MOXET OBITH BbI6paHO TOJILKO OJHO U3 IOJIEH JaHHBIX
HUCTOYHHKA.
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ITone ID 3anucu 3agaet moJie, UCIOJIL3yeMoe IJIs OJHO3HAYHOW HASHTU(PUKAIIMY KX I0T0 HabroneHus. Hanpumep,
3TO MOXeT ObITh noJie ID, Takoe xak ID 3axazuuxa. ECu B MaHHBIX UCTOYHHUKA HEeT moJs ID, BB MokeTe co31aTh
TaKo€ MPU NOMOIIY y3J1a BHIYUCIICHUM, BBINOJHUB IPUBEACHHYIO HUXKE I10CJIEI0BATEIbHOCTD IEUCTBUI.

BribepuTe y3esn HCTOYHHKA.

Ha Bxiagke Onnuu noJist Ha MaJUTPe Y3JI0B JABAXK/bI IIEJIKHUTE MO Y3JIy BHIYUCIICHUI.
OTKpoOUTE y3€JI BBIYUCIICHUN JBOWHBIM IIEJTYKOM IO 3HAYKY HA XOJICTE.

B nosie Beruncasiemoe noJie BBegnTe, Harpumep, 1D.

B noste ®opmy.a seeaute @INDEX n Haxkxmute kHOTIKy OK.

AN o

COCZ[I/IHI/ITC y3eia BBIUMCJIEHUM C OCTAJIbHBIM IOTOKOM.

IIpumeuanune: Ecim BbI osty4yaeTe JJIMHHBIE YUCIOBBIE JaHHbIE U3 0a3bl JaHHBIX Netezza npy HOMOIIM TUIA JaHHBIX
NUMERIC(18,0), SPSS Modeler unora okpyriseT JaHHbIE BO BpeMs UMIOPTA. UTOObI U36€XaTh TAKON CUTYAIUH,
COXpaHUTE AAaHHBIE IPK nmoMomy Tuna AaHHbix BIGINT mam NUMERIC (36,0).

ITpnmeuanue: V3-3a orpaHWYeHUI 111 JOMYCTUMBIX TUIIOB MOJIEH MoJIe ¢ TUIIOM m3MepeHuit be3 Tuna u pospro ID
3amImCcH He BRIBOOUTCS B y3Jie MoempoBaHus In-Database Netezza (Hanpumep, nose k-cpeqanx).

O6paboTKa NyCcTbIX 3HaUEHUM

Eciu BxoaHbIE JaHHBIE COACPXKAT IMYCThIC 3HAYCHU A, UCITIOJIb30BAHUEC HEKOTOPLIX y3JIOB Netezza MoxeT IIPUBOAUTDL K
COO6ILI€HI/I$IM 00 ommbkax Ui JA0JI'OMY BBIIIOJIHEHUIO ITOTOKOB. HOSTOMy 3alucu, COACPKAIIUE IMyCThIC 3HAYCHU,
PEKOMCHAOYCTCA yOaJIUTh. I/ICHOHBSyﬁTe cnez[ylomnﬁ MCTOM.

1. TIpucoeaunuTe K y3JIy ICTOYHUKA Y3€JI BHIOODA.
2. 3apaiite nis onuu PesknM y3i1a BeIOOpa 3HaYeHne OTOpachiBanue.
3. Bseaute crenyrolee B oJie Y cJI0BHE:

@NULL (morme_1) [or @NULL(rmome_2)[... or @NULL(more_N]])

BxurounTe B yCJIOBUC BCE BXOJHBIC IMTOJIA.

4. CoenuHuTE y3€J BBIOOPA C OCTAJILHBIM TOTOKOM.
BbixoaHaa nHpopmaumna moaenu

Bo3MOXHO, 4TO OT 3aITycKa K 3aIyCcKy pe3yJIbTaThl MOTOKA, COAepXKAIIIEro y3es MoaempoBanust Data Warehouse
mm Netezza, OyayT cllerka pa3mdaThes. [IpHurHa B HEIOCTOSHCTBE MOPSIKA, B KOTOPOM Y3€JI CINTHIBACT TaHHEIC
HACTOYHMKA, KOTA Iepel] MOCTPOSHIEM MOJIE/IN JaHHBIE CYNTHIBAIOTCS BO BpeMEHHbIe Ta0mIbl. Bripouew,
pa3iyms, HOpOXKIeHHBIE ITUM 3P deKToM, MpeHeOPeKNMO MaJIbI.

O6wwne KoMMeHTapum

* B IBM SPSS Collaboration and Deployment Services HEBO3MOXHO CO34aTh KOHPUTYPAIIUHN OIICHUBAHUS C
HCIOJIb30BaHUEM TIOTOKOB, COJIEPXKAIINX Y3JIbI MoAeIMpoBanus 6a3bl qaHHBIX IBM Data Warehouse nymm IBM
Netezza.

* Jlns Moperieif, co3naHHbIX y3amu Data Warehouse mim Netezza, HeBo3MoeH 3kciopT wim ummnopt PMML.

Onuuu nonen

Ha Bxmazmke [Toss ykassiBaetcs, OyayT JI MCIOJIB30BATHCS 3HAUCHHS POJICH MOJIeH, yke OnpeesieHHbIe Ha
PACIOJIOKEHHBIX BBIIIE Y3JIaX, MM Ha3HAYCHUE MOJIeH OyIeT BRIIIOJIHEHO BPYUHYFO.

Hcnosb30BaTh nperonpeeieHHbie POJH. DTa OIS UCIOJIb3YeT 3HAUCHUS poJieil (Ha3HAYCeHU S, IPEIUKTOPHI U TaK
JlaJiee) C pacloJIOKEHHOT 0 Bbllle y3i1a Tur (nim ¢ BKJIaaku THIIBI JIeXKAIero BhIIIE y3J1a HCTOYHUKA).

3a1aTh HA3HAYEHHS N0JIel CAMOCTOATEIbHO. BEIOepUTE 9Ty ONMIUIO, €CII XOTHTE HA3HAYNTH OOBEKTHI HA3HAUCHUS,
MIPEIUKTOPHI ¥ IPYTHE POJIA BPYUYHYEO HAa 3TOM JKpaHe.
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Ioas. ITpu nomMomM KHONIOK CO CTPEJIKAMHU HA3HAYbTE 3JIEMEHTBI U3 3TOr0 CIIUCKA BPYYHYIO JJIS1 PA3JIMYHbBIX [1OJIEH
poJieit B mpaBoif YacTH 3KpaHa. 3HAYKU YKa3bIBAIOT IS KaXXIOTO MOJIS POJIM TOIMYCTUMBbIE YPOBHU U3MEPEHHUS.

Haxwmute KHOIIKY Bce, YTOOBI BLI6paTI) BCC MMOJIA B CIIMCKE, NJIX KHONKY JJId OTACJIbHOI'O YPOBHA U3MEPCHU, YTOOBI
BLI6paTI) BCC MMOJIA C 9TUM YPOBHEM U3MCPCHUA.

Ha3znavenne. BeiGepuTe 01HO MOJIe B KaUeCTBE HA3HAYCHUS IS peicka3anms. Ha 3ToM 3kpaHe MOXHO Takxke
MTOCMOTPETh HHPOPMAINIO 00 0OOOIIECHHBIX JINHEWHBIX MOJIEIISIX B TIOJIE Y YeOHUKH.

ID 3amucu. [Toste, koTOpoe OyAeT UCMOJIb30BATHCS KaK YHUKAJILHBIN HICHTU(HUKATOP 3ATHCH.

IIpeaukTops! (BX0aHbIe N0JIs). BeiOepuTe 0JHO UIIN HECKOJIBKO TOJIeH B Ka4eCTBE BXOAHBIX JJISI IPEICKa3aHUSL.

Onuuu cepsepa

Ha Bkiaaxe Cepsep 3aaaetcs 6a3a qanasix IBM Data Warehouse, rjie OyaeT CTpOUTBCS MOJIEITD.

Caenenns o cepepe IBM Data Warehouse. 31ech 3a/1ar0TCsl MOJPOOHOCTH O COSTUHEHNH JJ1s1 Oa3bl TAHHBIX,
KOTOPYIO XOTUTE UCIOJIL30BATH JJIS1 MOJIEIIH.

* HWcnosnb3oBanue Bocxoasiero coemunenns. (ITo ymomuanuio) Vcnosb3yeT moApoOGHOCTH O COeTMHEHUH, 3a/TaHHbIC
Ha BOCXOJISIIEM y3JIe, HAIpUMeD, y3Jie HICTOUYHKMKA Oa3bl JaHHBIX. DTa ONIuUs paboTaeT, TOJILKO eClIu Bee
BOCXOJISIIIIAE Y3JIBI MOTYT UCIOJIB30BaTh 00paTtHEIi neperoc SQL (SQL pushback). B aToMm ciryuae mepenoc
JIAHHBIX 13 6a3bl TaHHBIX HE HYXKEH, TOCKOJIbKY SQL MOJIHOCTBIO peasn3yeT BCe BOCXOISIIHE Y3JIIbl.

* IlepemecTuTh JaHHBbIE HA COe/MHEnNe. [IepeHOCUT JaHHbBIE B YKa3aHHYIO 37eCh 0a3y JaHHBIX. DTO JeHCTBHE
MO3BOJISET MOJISJIMPOBAHUIO PAOOTATh, €CJTU TAaHHBIC HAXOAATCS B Apyroi 6a3e manubix IBM Data Warehouse, B
6a3e TaHHBIX OT JPYroro MOCTABIIHMKA WM Jaxe B IUIOCKOM (daiiie. KpoMe Toro, maHHbIe IepeHOCSITCS 00paTHO
B YKa3aHHYIO 3/1eCh 0a3y JaHHBIX, €CJTM OHM OBLIIM W3BJICUCHBI N3-3a TOTO, YTO Y3€JI He BBINMOJIHUIT OOpaTHBIH
neperoc SQL. HaxxmuTte kaHonky IlpaBka, 4ToOBI HAWTH U BEIOPATH COSAMHEHUE.

OCTOPOXHO:

IBM Netezza Analytics 1 IBM Data Warehouse 00b1MHO HCIIOJIB3YIOTCS € O4eHb 00/ILIIMMH HA0OPAMH JAHHBIX.
Ilepenaua GoabIIMX 00BEMOB JAHHBIX MKy 0a3aMH JAHHBIX WM H3 0A3bI TAHHBIX U 00OPATHO MOKET 3aHUMATH
04YeHb MHOT'O BpPeMeHH, H 110 BO3MOKHOCTH €ro cJieyeT u3derarsb.

Ipumeuanne: Mms ucrounnka ganueix ODBC addexTuBHO BeTpanBaeTcs B kaxaom noroke IBM SPSS Modeler.
Ecym noTok, co3iaHHblif Ha OJJHOM XOCTE, BBINOJIHSETCS Ha JIPYTOM XOCTe, UM ICTOYHMKA JAHHBIX HA 3TUX XOCTaX
JIOJDKHO OBITh OJTHAM U TeM k€. MOXXHO TakXe BHIOpaTh APYroil HCTOYHUK JTaHHBIX Ha BKJaJke CepBep Kaxaoro
y3JIa NICTOYHUKA MJIM MOJICJIMPOBAHMSL.

Onuumn mogenu

Ha Bxmagke OHI.[I/II/I MOACIIM MOXHO BLI6paTb, 3a1aBaThb JIM UMS IJIA MOACIIN, UJIX CTCHEPUPOBATH UMA
aBTOMaTHYECKH. BBl MOXeTe 3a7aTh TaK)Ke 3HAYCHUS 110 YMOJIYaHUIO I Ok CKOpHUHTaA.

Hms mogemm MOXHO CreHeprIpOBaTh UMs MOJIEIM aBTOMATHYECKH HAa OCHOBE IOJIs Ha3HaueHust uitu noJist ID (smmbo
TUNA MOJIEJI B CJIy4ae, €CJIM HUKAKOe U3 9THUX MOJIeH He 3aaH0) JIM0O0 3aJaTh I0JIb30BATEIbCKOE UMSI.

Ecmm umsa HCNOJIb3YETCH, 3AMCHUTD CYIIICCTBYIOIIHE. Eciu BBI BKJIFOUHTE 3TOT IEPEKIOYATECIIb, mrobast
CymecCTBYyromasa Moa€Jib C TEM K€ UMCHEM 6y):[GT nepe3amnrucana.

Caenatb JOCTYNHBIM /Uil CKOPHHIa. 3/1eCh MOXXHO 3a1aTh 3HAYECHUS 110 YMOJTYAHHIO [IJIS1 ONINI CKOPUHTA, KOTOPBIE
MOSIBSITCSI B AMAJIOTOBOM OKHE IS cilenka Mozesn. [TogpobHocTn 00 3TuX ONIUSX CMOTPUTE B CIPABOYHOM TEMeE
JUTs BKJIaku [TapamMeTpsl 3TOro KOHKPETHOTO CJIENKA.

YHpaBneHMe MoAaeNnaMmu

ITpu noctpoenun monem IBM Netezza wim IBM Data Warehouse wepe3 SPSS Modeler cozmaercs mogens B SPSS
Modeler, a Taxxe co3maeTcs WM 3aMeHseTca Moaeib B 6a3e manubix IBM Data Warehouse. Mopmeis SPSS Modeler
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TaKOT'0 POJIa CChLIAECTCS HA COJIEPKUMOE MOJeJ M Oa3bl TAHHBIX, XpaHSIIIelcs Ha cepBepe 6a3 maHHbIX. SPSS
Modeler MOXeT BBIIOJIHATH IPOBEPKY COOTBETCTBHUSI, COXPAHSISI HACHTUYHYIO CTCHEPUPOBAHHYIO CTPOKY KJTFOUYa
Mojema 1 B Moaean SPSS Modeler, u B Moaesm Netezza i Data Warehouse.

Wms monenm nis kax ot moaermu Netezza wim Data Warehouse BeiBoautTes B croJionie Hugopmayus o mogeau B
nrasioroBoM okue Crrcok Mojeliei 6a3bl qanubix. MMs s monesm SPSS Modeler BeiBoautcs kax Kirou Mmoaesu
Ha BkJasike CepBep Monaesm SPSS Modeler (mpu moMeIeHUH B TOTOK).

Kuonky [TpoBepuTh MOKHO UCIIOJIb30BATH IJII MPOBEPKH, YTO KJrtoun B Moiesn SPSS Modeler u B Monenm Netezza
nm Data Warehouse cosnanarot. Ecimn mozens ¢ Takum xe mMeHeM B Netezza mym Data Warehouse ve Haiinena nimm
KJIFOYH 3TUX MOJIeJICH He COBIAAAIOT, 3TO O3HAYAET, YTO Moaesib Netezza uyn Data Warehouse Oblia yiasieHa wim
MOBTOPHO TOCTPOEHA C MOMEHTA NocTpoeHust Mmozean B SPSS Modeler.

Mepeuncnenue moaenei 6asbl AaHHbIX

SPSS Modeler cofiep>XUT THAIOrOBOE OKHO JUUTS MIepeYrCIIeHUsT MOIejieid, XxpaHuMbIX B IBM Data Warehouse, u
MO3BOJISAET BKJIFOYATH M OTKJIFOYATh 3TH MOJACJIH. DTO IMAJIOTOBOE OKHO JIOCTYITHO U3 TUAJIOTOBOTO OKHA
BCIIOMOTATEJIbHBIX MPUKJIATHBIX IporpamMM IBM 1 B 1UaJIOTOBBIX OKHAX MOCTPOCHUS, TPOCMOTPA U IPUMEHEHUS
JUTSI OTHOCSIIIIUXCS K y3JIaM, CBSI3aHHBIM C HccieioBaHreM AaHHbIX IBM Data Warehouse n IBM Netezza. J1s
KaKJIOU MOJIEIJT BBIBOJAUTCS CJIEAYIOIIAst UHHOPMAIHUS:

* WMms momemm (MMs1 MOJIEITA, KOTOPast UCIIOJIb3YeTCs IJIsi COPTUPOBKH CITHCKA ).
* HWwms Bnagensia.

*  AJITOPUTM, UCIOJIb30BAHHBIN B MOJIEJIN.

* Texyiee cocTossHEEe MOJIEJN, HATPUMED, 3aBepIlIeHA.

* JlaTa co3maHusi MOJEJIU.

Iepeso perpeccuun IBM Data WH

JepeBo perpeccuit - 3To0 aJrOPUTM TUIA HOCTPOEHUS AePeBa, KOTOPBI HECKOJILKO pa3 AeJUT BLIOOPKY HAOJII0 IeHUI
JUTS TIOJTy9eHMS TOAMHOKECTB OJTHOTO THIIA HA OCHOBE 3HAUCHUI YMCIIOBOTO TIOJIs Ha3HaYeHus. Kax u B ciryyae ¢
JIEPEBOM PEIIICHH, IePEBhS PErPECCUy pa3delAroT JaHHBIC HA IIOJMHOXECTBA, KOHEUHbIE N3 KOTOPHIX (JIMCThS)
COOTBETCTBYIOT OTHOCHTEJIbHO HEOOJIBIITNM WJIM OJHOPOIHBIM IIOIMHOXeCTBaM. Pa3esieHus BEIOUparoTCs IIs
YMEHBIIICHHS TUCTICPCHH 3HAUCHN aTPHOYyTOB Ha3HAUEHMS, YTOOBI OHM MOTJIM TOCTATOYHO XOPOIIIO
MPEJICKa3bIBATHCS IO CBOUM CPETHUM 3HAUYECHUSIM Ha KOHEUHBIX TPyNHax pas3ieeHus (JTUCThIX).

Onuuu noctpoeHus aepesa perpeccun IBM Data WH - pocT aepeBa

BbI MOXeTe 3a7aTh ONIUYU MOCTPOCHHUS JIJIS1 POCTA M YCEUCHHUS JepeBa.

J71st mocTpoeHus AepeBa JOCTYIHBI CJIETYIOIINE ONIHH:

MaxkcumaJjibHoe KOJIMYeCTBO YPOBHeii B JjepeBe:. MakcuMalibHOE KOJIMYECTBO YPOBHEH, 10 KOTOPOTO MOXKET PACTH
JIEPEBO OT KOPHEBOTO y3J1a, TO €CTh CKOJIBKO pa3 peKypCUBHO pasjesieHa BIOOpKA. 3HAUSHNE IO YMOJTYAHUIO - 62,

9TO MaKCUMaAJIbHOC KOJIMYECCTBO ypOBHCﬁ JAcepeBa IJid nesen MOOCJIMPOBaHUA.

IMpumeuanue: Ecim mporpaMma mpocMoTpa B CJIETKE MOJIENIU BLIBOJUT TEKCTOBOE MPEICTABIICHUE MOJIEITH, MOXKET
BBIBOJIUTHCS He OoJiee 12 ypoBHeil nepesa.

Kpmeplm pacuienjicHus. Ora onnus ynpaBJisi€T, KOria OCTAHOBUTD PACHICIIJICHUE J€PEBA. Ecim BBI HEe X0THTE
HCIOJIB30BATh 3HAYCHUSA IO YMOJIYaHUIO, HA)KMUTC KHOIIKY HaCTpOﬂTb 1 UBMCHUTEC 3HAYCHUA.

* Tloka3aTeib OlleHKH paciienienns. DTa Mepa OLCHKH KJIacca CIY)XHUT [T OLECHKH JIyUIIero MeCTa pacileneHus
JepeBa.

HpnMe-laHne: B HACTOALICC BPEM CAMHCTBCHHAA BO3MOXHAs OIIUA - JUCIICPCUS.
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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.

CrarucTakn. OTOT nmapaMeTp ONpeACsACT, CKOJIbKO CTATUCTUK 6y£[€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.

Onuum noctpoeHun aepesa IBM Data WH - cokpalueHue aepeBa

OHHI/II/I COKpalICHUA MOXHO UCIIOJIb30BATh AJIA OMPEACIICHUA KPUTCPHUA COKPpaIllCHUA OJI A€PEBA PEIPECCUH.
Hpez{Ha3HaquHe COKpalllCHUS - CHUXKCHUEC pUCKaA nepeo6yquHﬂ, IJIA 4€r0 yAAJIAOTCA U3JIUIITHUC IIOAT PYIIIIEL,
KOTOPBIC HE MMOBBIIIAKOT OXHUJIA€MOU TOYHOCTU HAa HOBBIX JAHHBIX.

Mepa cokpauiennsi. Mepa COKpaIeHus: 00ecrneynBaeT, YTOObI OlIIEHEHHASI TOYHOCTh MOJIEJIU MOCJIe YAaJIeH s JINCTA
JlepeBa OCTaBaJiach B IPUEMJIEMBIX IIpeiesiax. Bel MoxeTe BbIOpAaTh OJIHY U3 CIIEAYIOIINX Mep.

* mse. CpeqHekBagpaTuyHas ommoka (mean squared error, MSE) - 3To onmust mo yMOJIYaHUIO, OHA U3MEpSIET,
HACKOJIBKO MOJOTHAHHAS JIMHUS OJIM3Ka K TOYKAM [TaHHBIX.

* r2. R-xBagpaT usMepseT A0JII0 U3MEHUYNBOCTH 3aBICUMOMI IEPEMEHHOM, 00BICHAEMOIl perpecCHOHHON MOJIEbIO.

* IIupcona. Kospdumment koppesnsuuu [TupcoHa uamMepseT CUIy B3aUMOCBSI3H MEX/Ty JIMHEWHO 3aBUCUMBIMU
MIEPEMEHHBIMU C HOPMAJIbHBIM paclpeeICHUEM.

* Cmupmana. Kosddumuent koppersimun CnimpMana oOHapyKUBaeT HeJIMHEWHBIE B3AMMOCBSI3H, KOTOPHIE MO
Koppessnun [Inpcora MOTYT Ka3aThes CIA0OBIMU, HO Ha CAMOM JIeJIe OBITh CUIIbHBIMI.

Jlanuble 17151 cokpauieHusi. Bol MokeTe UCIOJIb30BaTh HEKOTOPBIE UM BCe 00yvaroIye JaHHbIE I OICHKH
0XHJIaeMON TOYHOCTHU IO HOBBIM JTaHHBIX. [{JIs1 9TOM eI MOXHO TaKke UCMOJIb30BaATh OTMIEJIbHBII HA0OP JTaHHBIX
COKpallleHUs U3 3aJIaHHON TaOJIUIIbI.

* HcnoJsib30BaTh Bee JJaHHbIe 00y4eHust. DTa onmus (3aaBaeMas o YMOJTYAHUIO) UCTIOJIb3YeT Bee 0OyUaroiume
JAHHBIC IJIA OLICHKU TOYHOCTU MO/JCJIN.

* Vcnoib30BaTh MPOLEHT TAHHBIX 00Y4eHHs IS COKPALIEHHs. DTa OIS MCIOJIb3YeTCs I pa3OneHns JaHHBIX Ha
JIBa HaOopa: OuH /I OOyYEeHUs, a IPYT O JJI COKpAIeHuUs (IPH MOMOIIH 3aJaHHOTO 3/1eCh MPOIIECHTA).

BbI6€pI/ITC BOC[I]JOFBBGCTH PeE3YJbTATHI, €CJIM XOTUTE 3aJaTh HAYaJIbHOC 3HAUYCHUEC IJIs T€HEpaTOopa
HCCBZ[OCJ'Iy"Iaf/'IHbIX YHUCEJI, UTO IapaHTUPYCT pa3ACJICHUC JaHHBIX OHUM U TEM XK€ cnocobom IIpH KaXXA0M 3aITyCKe
moToka. MoxHO Jubo 3a1aThb IEJIOC YUCJIO B IIOJIE HavanbHoe 3HA4YCHHE, UCII0JIb3YEeMO€ 1JIl YCCUCHHUS, b0
BBI6paTI> JeicTBre CFeHepﬂpOBaTb, CO3Jar0IIICe HCCB,Z[OCHy‘laﬁHOC EJI0C YUCJIO0.

* HcnoJsib30BaTh JaHHbIE H3 CYLIECTBYIOLIEN TA0MIbI. YKAXUTE UMSI TAOJIUIbI OTIEJILHOTO Habopa TaHHBIX
COKpAIIIEHUs JJIs OIICHKM TOYHOCTH MOJIEJIN. BhINoJIHEHHEe 3TOTO MeHCTBUS CUUTAIOT OOJIee HaIeXKHBIM, YeM
HCIOJIb30BaHUE TAHHBIX 00y4YeHus. OTHAKO 3Ta OMIUS MOXET NPUBECTH K YAAJICHUIO U3 Habopa oO0ydYeHHS
60JTBIIIOTO MOAHAOOPA JAHHBIX ¥ TEM CAMBIM K CHIDKCHHMIO KauecTBa JIepeBa PEIICHUA.

60 1BM SPSS Modeler 18.2: PykoBozcTBO 11O McciIe[OBaHMIO JAHHBIX B 0a3e JaHHBIX



PaspenutenbHana kKnactepusauusa Netezza

PaznenurenpHas KJIacTepu3amus - 3TO CIIOCO0 KJIACTEPHOTO aHAJIN3a, B KOTOPOM AJITOPUTM 3aIyCKaeTCsl MOBTOPHO,
4TOOBI pa3AeaTh KJIacTep Ha MOJKJIACTEPHl, TOKA He OyJeT TOCTUTHYTa 3aJaHHAs TOUYKa OCTAHOBKH.

O6pa30BaHHe KJIACTEPOB HAYUHACTCA C OJHOT'O KJIaCTepa, COACPKAIICTO BCC o6y11a}01111/1e OK3CMILIAPbL (3aHI/ICI/I).
HepBaﬂ uTepanusd aJaropurma ACJIUT Ha6op JaHHBIX Ha JIBa IIOAKJIACTEpPaA, KOTOPBIC ACJIATCA OAaJICC
IOCJIEA0OBATCIIbHBIMU UTEPATHUAMUA HaA IMOCIICAYIOIIHUE ITOAKJIIaACTEPHI. KpI/ITCpI/II/I OCTAHOBKH 3a1aX0TCA KaK
MaKCUMaJIbHOEC YUCJIO I/ITepaHI/Iﬁ, MaKCUMaJIbHbII YPOBCHDb ACJICHUA JAHHBIX U MUHUMAJIbHOC Tp€6yCMO€ YucJio
OK3CMIUIAPOB IJIA JaJdbHEHIIero pa3acJICHus.

PesynsTupyrolee nepapxuueckoe AepeBo KIACTEPU3AIHA MOXHO HCIOIb30BATh T KJIACCH(UKAINH 3K3EMILISIPOB,
pacnpocTpaHsis HX BHU3 OT KOPHEBOI'O KJIacTepa, Kak B CJIEAYIOIIEM IPIMEPE.

PucyHok 3. lNpumep aepesa pasaenntenbHON Knactepusaumm

Ha xaxxgom YpOBHE HaI/IJ'Iy‘IHII/Iﬁ MO AXO SN H MOoAKJIaCTEP BI:I6I/IpaeTCFI 10 CPaBHEHUIO paCCTOHHI/Iﬁ OK3EMILIApa OT
HEHTPOB MMOJKJIACTECPOB.

Koria 5K3eMILISIphI OLEHUBAIOTCS C IIOMOIIBIO IIPUMEHEHHOTO YPOBHS HEPAPXUH -1 (3HAUCHHE ITO YMOJIYAHUIO),
CKOPHHI BO3BpAIIlAET TOJIbKO KOHEUHBIN KJIacTep (KJIacTep JIMCTA), e JUCTh 0003HAYEHBI OTPHUIATEIbHBIMI
YyucjIaMi. B TaHHOM IpuMepe 3TO MOXKET ObITh OAMH U3 KJIacTepoB 4, 5, 6, 8 wum 9. Ho ecimm 17151 ypOBHS HepapXuu
3a[aHO 3HAYCHME 2, CKOPHHI BO3BPATHT, HAIIPUMED, OJUH U3 KJIACTEPOB HA BTOPOM YPOBHE HIXE KOPHEBOTO
Kjacrepa, To ectb 4, 5, 6 wim 7.

Onuuwn nonen pasgenutenbHon kKnactepusauun Netezza

Ha BKJIaJIKC ITons YKa3bIBAC€TCA, 6y,£[yT JIM UCIIOJIB30BATHCA 3HAUYCHU A poneﬁ HOJ'IGfI, YK€ OIIPEACJICHHBIC HA
PaClOJIOXKCHHBIX BBIIIC y3J1aX, UJIA HA3HAYCHUC noJjie 6y,E[CT BBIIIOJTHEHO BPYYHYIO.

Hcnoan3o0BaTh 3apanee 3a/1aHHbIE POJIH. DTa ONIHS IPUMEHSET TapaMeTphI poJieit (Ha3HaYeHUH, IPEAUKTOPOB U TaK
Jlajiee) ¢ BOCXOISIIero y3aa Tun (W BKJIaaKkd THITbI BOCXOASIIEro y3JIa HCTOYHUKA).

Hcnoab3o0BaTh N01b30BaTeIbLCKHE Ha3HAYEHHs MoJ1eil. BeiOepuTe 3Ty OmIuIo Npy JXeJIaHUU 3a1aTh HA3HAYCHHS,
NPEIUKTOPHI U IPYTUe POJIM BPYIHYFO HA 9TOM 3KPaHE.

IToas. MCHOJ’IL?)YVITC KHOIIKH CO CTPEJIKAaMU IJIA Ha3HAYCHUSA BPYUYHYIO 2JIEMCHTOB U3 3TOI'O CIIMCKA IIOJISAIM
Pa3JIUYHBIX poneﬁ CIIpaBa HAa 5KpaHeE. 3Ha4ku 0003HAYAIOT JOIYCTUMBIC YPOBHH U3MEPCHUSA OJI KaAXXAO0T'O IOJIA

poJm.

Haxxwmmute kHONIKY Bee, 4T0OBI BRIOpATH Bee MOJIS B CIHCKE, MM HAXXMHUTE KHOIKY OTAEIIEHOTO YPOBHS H3MEPEHU,
4TOOBI BEIOPATH BCE MOJISI C 3TUM YPOBHEM.

ID 3anucu. [Tosie, koTOpoe OYIET UCTIOJIL30BATHCS KaK YHUKAJILHBIN UACHTUPUKATOP 3AMUCH.

IIpencka3zanus (Bxoaubie). Boibepute 0HO UITM HECKOJILKO MOJIEH KaK BXOJHBIE MOJIS JJIs1 IPEICKa3aHusl.
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Onuun nocTpoeHun paanenMTeanoﬁl Knactepu3auuu Netezza

Ha Bxianke ITapaMeTpsl KOHCTPYKIMM 3a1at0TCS BCE OILMU JJIs1 IOCTPOEHUsSI MOe/ M. MOXHO, KOHEUHO, IPOCTO
HaXaTbh KHONKY BbINOJHATE, YTOOBI IOCTPOUTH MOJIEJIb CO BCEMH ONIUSMHE [0 YMOJYaHHUIO, HO CKOpPEe BCETO BBl
3aXOTUTE HACTPOUTH KOHCTPYKIHUIO JIJI1 CBOUX COOCTBEHHBIX IIEJIeH.

I/I3Mepeﬂne pacCcTosAHusA. MCTO,Z[, I/ICHOHLSyCMLIﬁ JJI1 UBMEPEHUSA PACCTOSAHUA MEXKAY TOUYKaMM JAHHBIX] YEM 6oJIbIIIe
PacCTosAHUsA, TEM OoJbIIe pas3jm4ns. Omnmuu:

* EBkimaoBo. (no ymosuanuio) Paccrosinue Mexay AByMs TOYKAMU BBIYUCIISIETCS IIyTEM UX COEIMHEHUS 110
IpSIMOIA.

* ManxetrTeH. PaccTosiHue MeX1y IBYMSI TOUKAMH BBIYUCIISIETCS] KAK CyMMa a0COJTFOTHBIX pa3HOCTEN MEX Ty UX
KOOpJIMHATAMH.

M Kaﬂﬁeppa. AHaJIorTHYHA MaHXETTEHCKOM MEpPE PaCCTOAHUA, HO OoJtee YYBCTBUTCJIbHA K TOUYKaM JAHHBIX,
HaXoOAIIuMCs OJIKE K UCTOYHUKY.

M MaKCl/lMyM. Paccrosaue MEXKAY ABYMs TOYKAMHU BBIYUCIISACTCA KaK HanOoJIbIIIeE U3 paSJ’II/I'—II/Iﬁ o JIr000M U3 ux
KOOpAWHAT.

MaxkcumaibHoe KOJIHYeCTBO HTepanuii. AJIropuT™M paboTaeT, BBIIOJIHSIS HECKOJIBKO UTEepAlMil OJJHOTO Mporecca. D1a
OIIIHS MO3BOJIIET OCTAHOBUTH O0YYEHUE MO/ICITH TTOCIIE 3aAHHOTO YKMCIIA UTEPAITHIA.

MaxkcnManbHas ri1y0uHa JepeBbeB KJaacTepa. MakcuMaJIbHOE KOJIMYECTBO YPOBHEH, 10 KOTOPBIX MOXKET
pasnensaTbea HabOp JaHHBIX.

Bocnpomnecm pPe3yJabTaAThHI. Bximounte 3TOT NEPCKIIFOYATEIIb, €CJIM BBl XOTUTE 3a1aTh CTAPTOBOC YHUCJIO I€HEPATOPA
HCSBZ[OCJ'Iy‘IafIHLIX YHUCEJI, YTO MO3BOJIACT BOCIIPOU3BECTH PE3YJIbTATEHI. B MmoxeTe nim 3a1aThb OEJIOC YUCJI0, NI
HaXaTb KHOIIKY FeﬂepnpOBaTb, YTOOBI CIrCHECPUPOBATH HCCBZ[OCHy‘iafIHO@ EJI0C YUCJIO0.

MunumajibHOe KOJHYeCTBO IK3EMILIAPOB /ISl pa3ae/ICHusA. MunnmMabHOE KOJIMYECTBO 33.HPIC€I71, KOTOPBIE MOXHO
PacCIICIUTh. Korma uucno HEPACIICIIJICHHBIX 3aMKUCEN CTAHOBUTCS MEHbIIIE 3aJaHHOT O 3HA4YCHUI, najabHEHIIme
PpacCIICIJICHUS HE IPOU3BOAATCA. ITO 1OoJIe MOXKHO HCIIOJIL30BaTh JJIA IPEAOTBPAICHUS CO3JaHUS OUCHDb MaJICHbKUX
TOATPYIII B KJIACTEPHOM JCPEBE.

0606LeHHbIN NMHenHbIn aHanus IBM Data WH

JInneitnas perpeccus - 3T0 TPaIUINOHHBIN CTATUCTHYECKUI METOM ISl KJIACCU(UKAIINY 3aMiceil Ha OCHOBAaHUN
3HA4YEHWH YMCIIOBBIX BXOJHBIX noJieil. JImHeliHas perpeccus MOATOHSET NPSIMYIO JIMHAIO HJIN TOBEPXHOCTD,
MPHIMH3HUPYIOIIYIO PA3HOCTH MEXAY MPEACKAa3aHHBIMU U (PaKTHIECKMMHM BBIXOJHBIMY 3HAYCHUSIMU. JIMHEHHBIE
MOJIEJIN MOJIE3HBI TPH MOAEIIMPOBAHNY MHOTHX SIBJICHUH PeasIbHOTO MUpa U3-3a CBOEH IPOCTOTHI IIpK O0y4IEeHNH 1
npuMeHeHnu Mojesei. OIHako JIMHEHHBIE MOJIENU NIPENOoIaraloT HOpMajbHOE paclpeieIeHIe 3aBUCUMOI
HepeMeHHO (IepeMeHHOI Ha3HAuYeHU ) ¥ JIMHEetHOe BO3/IeiiCTBIE He3aBUCUMBIX IEPEMEHHBIX (IPEIUKTOPOB) Ha
3aBUCHMYIO IEPEMEHHYIO.

EcTh MHOTO cuTyaImii, KOT1a JIMHEHHAS perpeccus MoJie3Ha, HO MPUBEICHHBIC TPEIIOJIOKEHIS HEIPUMEHIMBI.
Hanpumep, mpu MoIe IMpOBAHUY BEIOOPA MOTPEOUTENSI MEXKAY TUCKPETHBIM YHACIIOM MPOIYKTOB Y 3aBHCUMOIT
nepeMeHHO! OyAeT NOJIMHOMHUAJIFHOE pacipe/iesieHie. AHAIOTHYHO, IPH MOJICIIPOBAHAN TOX0a B 3aBICUMOCTH
OT BO3pacTa JOXOJ OOBIYHO YBEJIMIMBAETCS C BO3PACTOM, HO CBSI3b MEXAY IBYMS NEPEMEHHBIMH B BUJIE IPSIMOMA
JIMTHUH MaJIOBEPOSITHA.

JLU1st TaKUX cCUTyaluii MOXHO HUCHOJIb30BaTh OOOOIICHHYIO JIMHEWHYIO Moiesib. OOOO0IIeHHbIE JIMHEHHBIE MOIEITN
PACIIHMPSIOT MOJICJIb JIMHEHHOW PErpeccuu, Tak YTO 3aBUCUMAsl IEPEMEHHAS CBSI3aHA C MPEIUKTOPHBIMU
MepEMEHHBIMHU TOCPEICTBOM 3aJaHHON (PYHKIIMU CBSI3U, KOTOPYEO MOXHO BBIOPATh M3 YUCIIA TOIXOAANIMX (DYHKIIUI.
Bouee Toro, 3Ta MOEIb JOMyCKAET HAJIMYKE Y 3aBUCUMOM IIEPEMEHHOM OTJIMYHOT'0 OT HOPMAaJIbHOTO
pacmpeesieHus1, HAapuUMep, pacrnpe/esieHus [lyaccona.
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ANTOpUTM UTEPANMOHHO UILET HAMIYYIIYO HOIXOMSIIYI0 MOJEIb 10 3aJaHHOT O uKcia ntepanuid. I1pu
BBIYUCJICHUY HAIUTYYINIei MOATOHKH OIINOKA MPEICTaBIIIETCS CyMMON KBaIpaTOB PA3HOCTEH MeX Iy
IIpeICKa3aHHBIMU U (PaKTHUECKMMU 3HAUYCHUSIMH 3aBUCHMOI NTepeMeHHOH.

Onuuu nonein obodLeHHON nuHenHon mogenu IBM Data WH

Ha BKJIaJIKE IMons YKa3bIBAC€TCA, 6y,[[yT JIM UCIIOJIB30BATHCA 3HAUYCHU A pOHCﬁ HOJ'I@fI, YK€ OIPECACIICHHBIC HA
PAaClOJIOXKCHHBIX BBIIIC y3JIaX, UJIA HA3HAYCHUC noJien 6y,E[CT BBIIIOJTHEHO BPYYHYIO.

Hcnoabn3o0BaTh 3apaHee 3aJaHHbIC POJId. Ota onmus HCIIOJIB3YET 3HAYCHU A poneﬁ, TAKHC KaK Ha3HA4YCHUS NI
IPEAUKTOPBI, C PACIIOJIOKECHHOTI' O BBIIIEC y3JIa UICTOYHUKA.

Hactpounts Ha3Havenus noJeil. BeiGepute 3Ty onnuo, €cyiv XOTUTE HA3HAYUTh OOBEKThI HA3HAUCHHU S, TPEAUKTOPHI U
Jpyrue poJjii BpyuHYIO Ha 3TOM 3KpaHe.

IMoas. Vcnome3yiiTe KHOIKY CO CTPEJIKAMU TSI HA3HAYCHUS BPYYHYIO 3JIEMEHTOB M3 3TOTO CIIACKA TTOJISIM
Pa3JIMYHBIX POJIet cipaBa Ha SKpaHe. 3HAUKA 0003HAYAIOT JOMyCTUMEBIE YPOBHU U3MEPEHUS TSI KaXKIOTO TOJIS
poJm.

HaxxmuTe kHonky Bcee, 4TOOBI BRIOpATh BCe MOJIS B CHKCKE, NI HAXKMUTE KHOTIKY OT/IEJILHOTO YPOBHS U3MEPEHUH,
4TOOBI BEIOPATH BCE MOJISI C 3TUM YPOBHEM.

I_le.m,. BI)I6epI/ITe OJIHO IIOJIC B KAY€CTBC HA3HAYCHUA IJIs NPEACKA3aHUS.

ID 3anmcu. HOJ’IC, 3HAYCHHUC B KOTOPOM 6yﬂ€T HUCIIOJIb30BATHCA KaK I/I,HCHTI/I(l)I/IKaTOp yHI/IKaJ'H)HOﬁ 3anucu. 3HaucHue
B 3TOM IIOJIE AOJIDKHO OBITh YHUKAJIbHBIM JIA Kax 1o 3alrCu, HallpuMEp, HOMEpPaA ID HOKyHaTGJ’IGﬁ.

Bec JK3eMILIfApa. VkaxunTe noJjie JJ1s UCHOJIb30BaHUS B KAYECTBE BECOB OK3EMILIIAPOB. Bec OK3EMILIApA - 3TO BEC
CTPOKHM BXOOHBIX JAHHBIX. Tlo YMOJIYaHUIO NPEAIIOIaracTcsda, YTO y BCEX BXOAHBIX 3aMnuce oJuHaAKOBas
OTHOCHUTEJIbHAS BaXKHOCTH. BBl MOKETE U3MEHUTD OTY BAXXKHOCTbH, HA3HAYMB UHANBUIYAJIbHBIE BECA BXOIHBIM
3aIucCsM. 3aﬂaHHOC BaMMU IIOJIE JOJDKHO COACPXKATH YHCJIOBOM BEC IJIS KaXKI0M CTPOKM BXOJHBIX JaHHBIX.

IIpeauxTopb! (BX0aHbIE 0Jis1). BriOepuTe 0OTHO I HECKOJILKO BXOAHBIX MOJIEH. DTO AeiiCTBUE aHAJIOTUYHO
3aJaHUFO TSI OJISE poJ Bxoanoe Ha y3ie Tur.

Oonuuu 0606 eHHOon nuHenHon moaenu IBM Data WH - O6wiue

Ha Bxyragxe Onnuy MoAes MOXHO BBIOPATh, 3a/1aBaTh JIM UMSI ISl MOJEIIH, YJIX CTEHEPUPOBAThH UM
aBTOMATHYECKH. MOXHO 3a1aTh TakXe pa3JIMYHbIe TapaMeTPpbl, OTHOCSIIUECS K MOJIeNH, (QYHKIUIO CBSI3H,
B3aUMO/IEHCTBUS BXOHBIX MOJIEH (€CSIM TaKkoe CYIIeCTBYET) U HaOOp 3HAUCHUH 110 YMOJIYAHUIO JJIS OIIINI CKOPUHTA.

Wmsa MOJ€e/IH MoxHo CIreHEpUPOBATH UM MOJICJIN ABTOMATUYCCKU HA OCHOBE IOJISA HA3HAYCHU A UJIA ITOJIA ID (J'II/I6O
THIIAa MOJECJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3az[aHo) 160 3a1aThb IIOJIb30BATCIIBCKOEC UMH.

Onmuu noJieit. B Moxete 3a4aThb POJIM BXOOHBIX noJier AJ1s IIOCTPOCHUSA MOACIIN.

O0ume napamMeTpbl. DTH TapaMETPhl OTHOCITCS K KPUTEPHSIM OCTAHOBKH PAOOTHI aJITOPUTMA.

* MaxkcumaJjibHOe KOJIM4ecTBO HTepanmii. MakcnuMaJibHOe KOJIMYECTBO UTEPALid, KOTOPBIE MOTYT OBITH BBITOJIHEHbI
aJITOPUTMOM; MUHIMAJIbHOE 3HaYeHHe 1, 3HaueHne o ymosrdasuro 20.

* MaxkcumaJjbnas ommoka (1e). MakcumaibHOE 3HaYEHHE OIINOKY (B 9KCIIOHEHIIMAILHOM IIPEICTABIICHHN ), IPH
KOTOPOM QJITOPUTM JI0JKEH OCTAHOBUTHCS NPU NMOKCKE MOEIIU C HAWIyulllel noAronkoil. Munumym paseH 0,
3HA4YeHHe Mo yMoJyaHuio -3, yto o3Havyaet 1E-3, To ects 0,001.

* TIlopor 3nauennii He3naunmoi ommoOku (1e). 3HaueHue (B SKCIIOHEHIINATIHLHOM MPEICTABJICHUN ), HUXKE KOTOPOTO
OIIMOKU paccMaTpHUBAIOTCS KaK UMEIOIINEe HyJIeBOe 3HaueHne. MUHUMYM paBeH -1, 3HaueHue 0 YMOJTYaHUIO -7,
TO ecTh 3HaueHust MeHblue 1E-7 (nm 0,0000001) paccMarpuBaroTest Kak He3HAYUMBIE.
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ITapameTpnl pacnpeaeienus. DTH HTapaMeTPhl OTHOCITCS K PacpeieIeHNIO 3aBUCHMOM IEPEMEHHOI (IIepeMeHHO
Ha3HAYCHNUS).

* Pacnpenesienne 1151 nepeMenHoii oTBeTa. Twn pacupeesieHAs; OOWH U3 CIeAyIomuX - bepHyJum (o yMo4aHUIo),
rayccoBo, Ilyaccona, ounoMuaJibHOe, OTPUIIATEIbHOE OMHOMHAJILHOE, Basbaa (oOpaTHOe ["ayccoBo) u ramma.

* AHa/Iu3 Ba)KHOCTH He3aBHCHMbIX nepeMeHHbIX. (ToJIbKkO U1 pacnpenesienus Ilyaccona uim oTpuaTesbHOro
6uHOMEaIbHOT0) HyXHO yKa3aTh OQHY U3 CIICIYIOIINX ONIHUHN B ITOJIe YKAa3aTh NapameTp:

— UYrtoO0bl mapaMeTp aBTOMATHYECKH OLIEHUBAJICS MO TaHHBIM, BbIOepuTe I1o ymom4anuio.
— UTO00BI pa3pemnTh ONTHMHU3AINIO KBA3UIIPABIONO00Ms pacnpeaesieHns, Beioepute Kpasm.
— UYtoOsl IBHBIM 00pa30M YKa3bIBaTh 3HAUE€HUE apaMeTpa, BbioepuTe ABHO.

(Tombko 1711 GMHOMUAIBHOTO pacnpesesenus) HykHo yka3aTs cTojiber BXOIHON TabJMIbl, KOTOPBINA OYIeT
UCIOJIb30BATHCS KaK MOJIe UCTILITAHMI, HEOOXOIUMOE JIJII OMHOMUAILHOTO pacHpe/iesieHus. DTOT CTOJIO eIl
COJICPIKUT YUCIIO UCTIBITAHUHN JIJIsi ONHOMUAJIBHOTO PaCIpe/ICICHUS.

(Tonbko 71 OTpHUIIATETIFHOTO OMHOMUAJILHOTO pacipeseseHns) MoXHO HCHIOJIb30BATh 3HAYCHHE 110
YMOJIMAHUIO -1 WM 3a1aTh APyroe 3HAYCHUE TapaMeTpa.

IMapameTpsl GyHKINH CBA3H. DTH apaMeTPhl OTHOCITCS K (DYHKIIUH CBSI3H, CBA3BIBAIOIICH 3aBUCUMYIO IEPEMEHHYEO

C IPEIUKTOPHBIMU EPEMEHHBIMU.

* Oynkuus cBs3u. PyHKIMH, KOTOpbIe OYAYT UCTIOJIb30BATHCS; OJTHA U3 CIIEAYIOMNX (PYHKIIUH - TOXK/IeCTBEHHAS,
oOpaTHasi, 00paTHAsl HeraTHBHAS, 00PaTHAS KBAAPATHYHAS, KBA/IPATHBIN KOPEHb, CTENEHHAs], HeYeTHAs CTeNeHHasl,
Jgorapupmvuyeckas, C-norapudpmudeckas, jorapugm-iorapupmuyeckas, C-norapudm-jiorapupmmudeckas, JOruT
(no ymomanuto), npodut, I'aycent, Ko, Can-Onnomuanbuas, Can-reomerpuyeckasi, Can-HeraTuBHasi
OMHOMHATHHAS.

* AHa/Ju3 Ba)KHOCTH HE3aBHCHMBIX NepeMeHHbIX. (TOJILKO /ISl CTENICHHON U HEUeTHOW CTENEeHHOM (PYHKIIUU CBSI3H)
Ecnu ¢hyHKIMS CBSI3U - 3TO CTeNEeHHAs UM HeUeTHAsl cTeneHHast (QyHKIUs, MOXHO 3a/1aTh 3HAYCHUE TapaMeTpa.
Bribepurte, nim 3a/1aTh 3HAY€HUE, UJTH UCIOJIb30BAThH 3HAYEHHE 10 YMOJTYaHUIO 1.

Onuum o6006LweHHOoN nuHenHon moaenu IBM Data WH -
B3aumogencrteue

ITanens B3aumopelicTBIE CONEPKUT ONINM IS YKAa3aHUS B3aUMOAEHCTBHM (TO €CTh MYJIbTUILIIMKATUBHBIX
3 eKTOB MEXTY BXOJHBIMU MOJISIMH).

Croaben BzanmoaeiictBue. BkimrounTe 3TOT epexsirovaTelb, YTOOBI 3a/1aTh B3AUMO/ICHCTBHS MEX/TY BXOHBIMU
nmoJisiMu. Ecimi B3auMoielicTBHIA HET, OCTaBbTE 3TOT NMEPEKITFOYATEITb BHIKJTFOUCHHBIM.

BBenure B3auMoAECTBHS B MO/JIeIIb, BBIOMPAs OJHO MJIM HECKOJIBKO IOJIeH B HCXOTHOM CIIHCKE M IePeTaCKUBAas UX B
CIUCOK B3aMMOJeUCTBUN. THUII CO3TAHHOTO B3aMMO/ICUCTBHSI 3aBUCUT OT TOTO, HA KAKYIO AKTUBHYIO O0JIACTH BbI
HepeTaIuId BEIOOD.

* T'naBuble. [1oJis1, KOTOpPBIE BBI IEPETAIINIIN, BEIBOJSITCS KaK OTAEJIbHBIE TJIABHBIE B3aMMO/ICUCTBUSI BHU3Y CIHCKA
B3aUMOACHCTBUI.

* 2-(hakTopublie. Bce BO3MOXKHBIE MApbl OTOPOIIEHHBIX MOJIEH BLIBOAATCS Kak 2-(pakTOpHbBIE B3AUMOICHCTBUS B
HIDKHEHW 4acTH CIIMCKA B3aMMOJICHCTBUIA.

* 3-¢akTopHble. Bce BO3MOXHBIE TPUILIETHI OTOPOILIEHHBIX MOJIEH BEIBOASTCS Kak 3-(paKkTOpHBIE B3AUMOAEHCTBHS B
HUDKHEH 4aCTH CIMCKA B3aUMOJEHCTBUM.

* *, CoueTaHue BCeX OTOPOIIEHHBIX MOJIEH BRIBOAUTCS KaK OJTHO B3aUMOJIEHCTBHE B HIDKHEH YACTH CIIACKA
B3aUMOACHCTBUIA.

Bxirounrts KOHCTAHTY. OOBIYHO B MOJAECJIb BKJIFOYAOT CBO6OL[HI:Iﬁ yJieH. Eciiu Bbl npeanojaracTe, YTo JaHHbIC
OpoXoOAT YE€PE3 HAa4YaJIO KOOPAUHAT, CBO60,E[HLII71 YJICH MOXHO UCKJIFOYUTH.

Kuomnku B JAUaJIOTOBOM OKHE
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Knomnku B npaBoﬁ YaCTH SKpaHa MO3BOJIAOT BHECTH UBMCHEHMS B UCIIOJIB3YEMbBIC YJICHBI MOJICJIN.

PucyHok 4. KHonka Yaamnutb

y}_'[aJ'II/ITI) YJICHBI U3 MOJCJIN, BI)IGpaB YJICHBI IJIA YOAAJICHUS U HaXXaB KHOIIKY y,Z[aJ'II/ITb.

PucyHok 5. KHornku VIsMeHuTb nopaaoK

M3MeHUTDb NOPSIOK YICHOB B MOJIENIH, BHIOPAB YJICHBI, KOTOPBIE HY)KHO IEPECTABUTH, M HAXKAB KHOIKY CO CTPEJIKOM
BBEpPX WJIA BHU3.

PucyHok 6. Knorka Nonb3oBatesibckoe B3anmoaencTeme

Jo6aBuTb 3ajaBaembii UneH

[Toyb30BaTENIECKHE B3AaUMOACUCTBUS MOXHO 33/1aTh B popme nl *xI*x1*x1... Beibepute nose u3 cnucka Ios,
HaXXMHTE KHOIIKY CO CTPEJIKO HarpaBo I 1o0aBieHus 1o B [ob30BaTeIbCKAil YieH, HAKMHATE KHOIIKY 1o *,
BEIOEpUTE CIIEIYFOIIEe MOJIe, HAXXMHATE KHOIIKY CO CTPEJIKOH HampaBo U Tak masee. [Tocie mocTpoeHus
T0JIH30BATEIILCKOTO B3aNMOICHCTBUS HAXKMUTE KHONKY /l00aBUTH iIeH, YTOOBI BEpHYTHCS HA TTAHEITh
B3aumopneiicTaue.

Onuumn o606LeHHON NuHelHon mogenu IBM Data WH - onuumn cKkopuHra

Caesath JO0CTYIHBIM JIJI51 CKOPHHIA. 3/16Ch MOXHO 3a7]aTh 3HAYEHUSI 10 YMOJIYAHHUIO JJIs1 OMIUN CKOPUHTa, KOTOPbIE
MOSIBSTCS B IMAJIOTOBOM OKHE JJIsl CJICTIKa MOJiejId. JIOMOJTHUTEIbHYIO HHGOPMAIUIO CMOTPUTE B pasaelie| Clienok
b6o6meHHoﬁ simneitnoit Mmoaesm IBM Data WH - Bkitagka [TapameTpsr” Ha cTp. 90[

* Bkmountb BXO/JHbIC NOJIA . Bxrouute sToT NEPEKIIFOYATEIIb, €CJIM Bbl XOTUTC B BbIXOJIHBIX JaAHHBIX MOJCIIN
BbIBOJJUTH BBIXOJHBIC IIOJIsA, & TAKXKE MPEACKA3aHU .

HepeBba peweHun IBM Data WH

HepeBo peleHuit - 370 uepapxuieckas CTPyKTypa, IpeICTaBISIomas Moieib Kiaccudukammu. C mIOMOIIBIO
MOJIEJIH JIEpeBa PEIICHUM MOXHO pa3pabaThiBATh CUCTEMY KJIaCCH(DUKAIIMU /TS IPECKA3AHUS U KiIacCUu(UKAIINT
Oymymmx HaOJIFOIEHWI Ha OCHOBE Habopa JaHHBIX oOyueHus. Kiaccupukanus npuauMaeT GopMy IpeBooOpa3Hoit
CTPYKTYPBI, B KOTOPOIf BETBU MPEACTABIISIOT COOO# TOUKU pa3BETBIICHUS B KJIACCU(PUKALINK. DTU PA3BETBIICHUS
PEKYPCHBHO [IeJIST JAHHBIE HA MO/ PYIIIbL, TOKa He OyJeT JOCTUTHYTa TOYKA OCTAHOBKU. Y3JIbI IepeBa B TOUKAX
OCTaHOBKH HA3bIBAIOT JICThSIMH (KOHCUHBIMHE y3J1aMu). Kax Iplif JIMCT Ha3HAYaeT METKY, HA3bIBAEMYIO METKOM
KJ1acca yYaCTHUKAM CBOEH IOATPYIIIBI, TO €CTh Kjlacca.

Beca aKk3eMnnapoB 1 Beca Knaccos

Ilo YMOJIYaHURO IMPEAIIOIAracTCsda, YTO Y BCEX BXOJHBIX 3alliCel U KJIACCOB OJIMHAKOBAsl OTHOCUTEJIbHAS BA)KHOCTD.
Bur MmoxkeTe n3MeHUTD OTO, HA3HAYUB UHAUBUOYAJIbHBIC BECa JIFOOBIM 3aIKCAM U/WIH KjaccaM. DTO MOXKET
OKa3aTbCs MOJIE3HBIM, HAIPUMEDP, €CJIX TOYKU B JadHHBIX O6y‘{CHI/I$I HE pacnpeacICHblI pCAJIMCTUICCKH 110
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KateropusiM. Beca no3BoJIsitOT CMECTUTH MOJIENb, YTOOBI MOXHO OBLIIO CKOMIIEHCUPOBATH KATETOPHH, XyKE
IpeACTaBJICHHbIE B TaHHBIX. C yBeJIMUEHIEM Beca IS 3HAUCHUS HA3HAYCHUS JOJDKEH BO3pACTATh IPOLEHT
IPaBUJIbHBIX IPEICKA3AHUM U1 JAHHOU KaTerOpUH.

Ha y315e moaempoBanus AepeBa pelieHnit MOXXHO 3a/4aTh /iBa TUla BecoB. Beca Jk3eMILISAPOB Ha3HAYAIOT BeC
KaXJIOU CTPOKE BXOJHBIX AaHHBIX. JJ1s1 OOJBIIMHCTBA HAO FOIeHUH Beca 3aaaroTcs kak 1,0, a 6oJjiee BLICOKHE UITH
HU3KWE 3HAYCHUS MPUCBAUBAIOTCS O0JIee MJIM MeHee BaXKHBIM KaTerOpHsIM, Kak MOKa3aHo B CIEAYIOIIEH Tabmiie.

Tabnuua 5. lNpumep Beca 3K3eMMIAPOB

ID 3anucn LleneBoe Bec sx3emmisipa
1 drugA 1,1
2 drugB 1,0
3 drugA 1,0
4 drugB 0,3

Beca kiaccoB Ha3HAYaroTCS Kaxx 101 KaTCropuu mnoJisi Ha3HA4YCHH s, KaK [IOKa3aHO B CJ'ICI[yIOLL[Gﬁ Ta6J'II/H_[C.

Tabmuua 6. [Mpumep Beca Kiaccos

Kaacc Bec kaacca
drugA 1,0
drugB 1,5

O0a THIa BECOB MOXHO HCIIOJIb30BATh OJHOBPEMCHHO, IPU 3TOM OHU IIEPEMHOXAKOTCA U UCIIOJIB3YOTCA KaK BECa
OK3CMILIAPOB. Taxum 06pa30M, CCJIM ABa MPEAbIAYIIUX ITPUMEPA UCIIOJIb30BATh COBMECTHO, AJITOPUTM 6y,[[CT
UCIOJIb30BATH BECA DK3EMILJIAPOB, IIOKA3aHHBIC B cneﬂy}omeﬁ Ta6m/1ue.

Tabnuua 7. Mpumep BbiYUCIeHNUA Beca dK3eMiapa

ID 3anucn Boruuciienne Bec s3k3emmisipa
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 Bxmanke [Toss ykassiBaeTcs, OyayT JM UCIOJIB30BATHCS 3HAUYCHHS POJIEH MOJIeH, y)Ke OIpe/IesIeHHbIe Ha
PACIOJIOKEHHBIX BBIIIIE Y3JIaX, MM Ha3HAYCHUE MOoJIeit OyIeT BBIIIOJIHEHO BPYUHYIO.

Hcnonb30BaTh npexonpeeieHHbie PoJ DTa OINIMS UCIIOJIb3YET 3HAYECHHS POJiel (Ha3HAYEHHM S, IPEJUKTOPBI U TaK
JlaJiee) C pacloJIOKEHHOTO BblIle y3i1a Tur (M ¢ BKJIaAKH THIIBI JIeXAIero BhIIIE y3J1a HCTOYHUKA).

Hcnoab30BaTh N01630BaTEIBCKHE HA3HAYEHHS N0J1el. BeiOepuTe 3Ty omumro, YToOBI BpYYHYIO Ha3HAYATh OOBEKTHI
HA3HAYCHUS, IPEIUKTOPHI U APYTUE POJIH.

Ioas. Vcnonp3yiiTe KHOIKH CO CTPEJIKAMH TSI HA3HAYCHNS BPYYHYIO 3JIEMEHTOB M3 3TOT'O CIHCKA TOJISIM
Pa3JIMYHBIX POJIeH cipaBa Ha SKpaHe. 3HAYKH 0003HAYAIOT JONMYCTUMBIE YPOBHU U3MEPEHUS Il KXKIOTO TMOJIs
poJn.

YToOBI BEIOpATH BCE MOJISI B CIIMCKE, HAXKMUTE KHONIKY Bcee, nim xe, 4ToObl BBIOpATH BCE MOJIS C 3TUM YPOBHEM
HM3MEepEHHsI, HAXKMHUTE KHOIKY JIJTISI OT/ICJILHOTO YPOBHS U3MEPEHUS.
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eab. Beibepute ogHO moJIe B KauecTBE Ha3HAUEHHS [T IIPeACKa3aHuUsI.

ID 3anucu. [Tosne, 3HaUeHUE B KOTOPOM OYy/I€T UCMOJIb30BATHCS KaK UACHTU(PUKATOP YHUKAJILHON 3alKcy. 3HAUeHUE
B 9TOM M0JI€ I0JDKHO ObITh YHUKAJIBHBIM JJIS1 KX 011 3anucu (HampuMep, Homepa ID mokynaTteseit).

Bec ’x3emmiasipa. 31eck MOXHO 331aTh 3HAYCHHUE B TOJIE, MO3BOJISIOIIEE UCIIOIH30BATh Beca 9K3EMILTIPOB (BeC Ha
CTPOKY BXOJHBIX JaHHBIX) BMECTO WJIH B TOTIOJTHEHUE K BecaM KJIACCOB (BeC Ha KATETOPHIO B IIOJIC HA3HAUCHHUS),
HCIIOJIb3YEMBIM 110 YMOJTYAHUIO. 3aTaHHOE 3/IECh ITOJIe JOJDKHO COMIEPKATh YMCIIOBOM BeC ISl KaXKIOH CTPOKH
BXOJIHBIX JIAHHBIX. JIONIOTHATEIBHYIO HHPOPMAIMIO CMOTPHTE B pas/eie[‘Beca a3k3eMILIAPOB i Beca KJI1accoB” Hal

IIpeaukTOopbI(BX0AHbIE NM0JIs1). BBIOEpUTE OHO UJIM HECKOJILKO BXOJHBIX MOJIEH. DTO aHAJOTUYHO 3aJaHUIO JIJIS MOJIS
pom Bxonnoe Ha y3ie Tum.

Onuuu noctpoeHun aepesa peweHun IBM Data WH

Z[J'Iﬂ IOCTPOCHUA ACPEBA JOCTYIIHBI CIICAYOIINUE OIIUN:

Mepa pocta. DTa OnIKUS YIPABISIET CIOCOOOM U3MEPEHHsI POCTA JEPEBHEB.

Mepa HeOTHOPOTHOCTH. DTa Mepa CIIYXKUT JJIs1 OLIEHKH JIUIIIerO MecTa pacIieryieHus aepesa. OHa u3MmepsieT
HEOJTHOPOIHOCTh B MMOATPYIIE WIT B CETMEHTE NaHHBIX. HI3kas Mepa HEOTHOPOTHOCTH YKa3bIBAET HA TO, YTO Bl
rpynre y OOJIBIIMHCTBA 3JIEMEHTOB CXOIHBIC 3HAUCHIS KPUTEPHS WU 1TOJIS1 HA3HAYCHMSI.

HO,E[,Z[Cp)KI/IBaeMI)IG U3MEPCHUHA - 3TO 3HTpOﬂl/lfl u I[)Kl/lﬂl/l. 910 U3MEPCHUSA OCHOBAHBI HA BEPOATHOCTAX
NPpUHAOJIC)KHOCTHU K KaTCrOpUHU JJI BETBU.

MakcumaJibHOe KOJIHYeCTBO YPOBHeii B JepeBe:. MakcuMasIbHOE KOJIMYECTBO YPOBHEH, 10 KOTOPOTO MOKET PACTH
JIEPEBO OT KOPHEBOTO y3J1a, TO €CTh CKOJIbKO Pa3 PeKypCUBHO pasjielieHa BEIGOpKa. 3HAUCHHE O YMOJTYAHUIO JIITS
3TOro cBoiicTBa - 10, a MakcuMasbHOE 3HAYEHUE, KOTOPOE MOXKHO 3a1aTh JJIS HEero - 62.

IMpnmeuanne: Ecim mporpaMma mpocMoTpa B CJIeTKe MOOEIIN BBIBOIUT TEKCTOBOE IPEICTABIICHIE MOICIIH,
MOXET BBIBOIUTECS He OoJiee 12 ypoBHEi nepesa.

Kputepun paciensiennsi. DTa Omius ynpasisieT, KOr/1a OCTAHOBUTH PacCILieNJIeHHE IepeBa.

3HavyeHne MHEHEMAJILHOI O YayvlmieHud aJid pacmenﬂe}mﬁ. MunanManbHOE 3HAYCHUE YMEHBUICHUSA HEOOJHOPOJHOCTH
JJI1 CO3JaHUsI HOBOTO PACIHICIVICHUS Ha JCPEBEC. Heﬂb IIOCTPOCHUSA ACPEBA - CO3AATh NOATPYIIIBI CO CXOIHBIMHU
BBIXOJHBIMU 3HAYCHUSAMU, YTOOBI MHUHHUMU3UPOBATH HCOAHOPOAHOCTHU Ha KaXJIOM Y3JIC. Ecmm HamJiy4duaiee
PACIICITICHUE BETBU YMCHBIIACT HCOJHOPOJHOCTh MEHBIIEC, YEM HA 3aJaHHOC KPUTECPUEM PACIICIIJICHUSA 3HAYCHUEC,
BECTBb HC pACHICTIIIACTCA.

MuHnMaIbHOE KOJIMYECTBO IK3EMILTSAPOB /151 paciienyienns. MUHIMAIbHOE KOJIMYECTBO 3aIHCeld, KOTOPEIC
MOXHO paciienuTh. Korma 4ncio HepacIelIeHHbIX 3alrcell CTAHOBUTCS MEHBIIIE 3aJAHHOTO 3HAYCHNS,
JaJIbHEHIINE paCIIeIUICHHsI He TPOU3BOASLTCS. DTO MOJIe MOXHO MCIOIb30BATh IS IPEOOTBPAIICHNUS CO3TaHAS
MaJIeHbKHX HOATPYIII B I€PEBE.

CratucTuka. DTOT apaMeTp ONpeIesIseT, CKOJIbKO CTATUCTUK OyIeT BKIIIOUYEHO B MOJIesIb. BriOepuTe oIuH 13
TIEPEUNCIIEHHBIX HUXKE BAPUAHTOB.

Bce. BxirouaeTcs Bcst CTaTUCTHUKA, CBA3aHHAA CO CTOJIOIIAMU U CO 3HAYCHUSIMU.

IIpuMeuanne: DTOT mapamMeTp BKJIFOYAET COOP MaKCHUMAaJIBHOTO 00beMa CTATUCTHKH, YTO MOXET HOBJIMATH HA
IPOU3BOAMTEILHOCTD Balliell cucTeMbl. Ecii BBl He XOTUTE TPOCMATPUBATH MOJIEJIb B rpaduueckoM popmare,
3agaiite Her.

CroJ101bI. BriTrOUaeTCs CTAaTUCTHKA IO CTOJIOIAM.

Her. BxirouaeTcs TOJIbKO CTAaTUCTHKA, Tpe6yeMa;{ IJIs1 CKOpHUHI'a MOACIINA.
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Y3sen gepeBa pewweHun IBM Data WH - Beca Knaccos

3;[605 MOXHO HA3HAYUThb BECA KOHKPETHBIM KJIaCCaM. ITo YMOJIYaHUEO BCEM KJIaCCaM ITPUCBOCHO 3HAYCHUC 1, TO
€CTh Y HUX OZ[I/IHaKOBLIfI BEC. 3a£[aBa$[ Pa3JIMYIHBIC YMCIICHHBIC BECA MJIA Pa3HBIX METOK KJIACCOB, BbI YKAa3bIBACTEC
QJITOPUTMY COOTBETCTBYIOIINM 00pa30M B3BEIIMBATH OOyUaroIue HabOphl OTACTIHHBIX KJIACCOB.

YT00BI H3MEHUTD BEC, ABAXIBI IIEJIKHUTEC IO HEMY B CTOJ'I6LIC Bec u BHecuTe HY>XXHBIC BaM U3MCHCHUS.
3navenne. Ha6op MECTOK KJIaCCOB, HOJ'Iy‘IeHHLIfI W13 BO3MOJXHBIX 3HAYCHUM MOJISI HA3HAYCHUS.

Bec. BGC, Ha3HaYaeMblid KOHKPETHOMY KJIACCY. Hasnauenne KJ1accy 6oJiee BLICOKOIO Beca JAe€J1acT MOJECJIb GoJtee
‘lyBCTBHTGHbHOﬁ K 3TOMY KJIACCy OTHOCHUTCJIbHO OCTAJIbHBIX KJIACCOB.

Beca ki1accoB MOXHO UCHOJIB30BATh B COYETAHHUH C BECAMU 9K3eMILIIPOB. JIONOIHUTEIbHYIO HHPOPMALIHIO
cMoTpHTE B paszese|‘Beca 9K3eMILISPOB i Beca KJIACCOB” Ha CTP. 63|

Y3en nepesa pewenun IBM Data WH - cokpalueHue gepesa

OHIII/II/I COKpalICHUA MOXHO HUCIIOJIB30BATh AJIA OIPEACIICHUA KPUTCPUA COKpAIlCHUA OJId ACPEBA peIHeHI/Iﬁ.
HpeHHaSHa‘ICHI/IG COKpalllCHUS - CHUXKCHUC pUCKaA Hep606y'{€HI/Iﬂ, IJIA 4€Tr0 yAAJIAOTCA U3JIUIITHUC IIOAT PYIIILI,
KOTOPBIC HE MMOBBIIIAKOT O)KPIZ[aCMOfI TOYHOCTH HAa HOBBIX JAaHHBIX.

Mepa cokpamenusi. Mepa cokparenus no ymoaanuio (TounocTb) obGecnieunBaet, 4TOOBI OIICHEHHASI TOYHOCTh
MO/IeJIM TIOCTIe yaJIeHNs JINCTA IepeBa OCTaBaJIach B IpUEMJIEMBIX IIpeaeax. Mcnomap3yiiTe aJbTepHATHBHYIO MEpy
B3BeuieHHasi TO4YHOCTh, €CJIU, BBINOJIHSSI COKpAIlIEHUE, BBl XOTUTE MPUHATH BO BHUIMAHUE BECa KJIACCOB.

I[amn,le JJIA COKPalCHAA. Bl MOXeTe UCIoJIb30BaTh HEKOTOPLIC UJIN BCE o6yqa}onme JaHHBIC OJI OLICHKU
0XHUJIa€MOU TOYHOCTHU IO HOBBIM JAaHHBIX. Z[J'IH 3TOM 1IEJIM MOXKHO TAKXK€ MCIOJIb30BATh OTACIbHBIN Ha6op JaHHBIX
COKpallIcHuA U3 3aJIaHHOM Ta6J'II/II.lLI.

* HcnoJsib30BaTh Bee JaHHble 00yveHus. DTa onuus (3ajaBaeMasi N0 YMOJTYAHUIO) UCIIOJIb3YeT Bee oOyuaroiue
JTAHHBIC JIJISI OIICHKUA TOYHOCTH MOJICIIH.

* Vicnosib30BaTh MPOLEHT IAHHBIX 00YUeHHs JJIsl COKPALEHNs. DTa OMIUS UCIOJIb3YETCs JIs pa3OueHus JaHHBIX Ha
JiBa HAOOpa: OAMH JIJIT OOyUeHUs, a IPYroit 1JIs coKpaieHus (pu MTOMOIIIH 3aIaHHOTO 3/IeCh MPOIIEHTA).

Bri6epute BocnponssecTn pe3y ibTaThl, €CIIM XOTUTE 33/1aTh Ha4YaJIbHOE 3HAYECHHE [IJIsl TEHEpAaTOpa
TICEBAOCITyYaHBIX YMCEJI, YTO FapaHTUPYET pa3/IeJICHUE JAaHHBIX OJHUM M TEM XK€ CIIOCOOOM MPHU KaXIOM 3aIycKe
notoka. MoxHo b0 3a1aTh 1esioe yncio B nose HavaabHoe 3Ha4eHHe, HCNOJIb3yeMoe /ISl yeeueHHsl, 1100
BBIOpATH AelicTBrEe CreHepupoBaTh, CO3/IAOIIEE ICEBIOCIyYalHOE IIEJI0e YUCIIO.

* Hcnosib30BaTh JaHHBbIE H3 CYLIECTBYIOLIEH TA0 MBI, YKaXUTE UM TaOJIMIBI OTCILHOTO HA0OpA JAHHBIX
COKPAIIECHUS JJIs1 OLIEHKN TOYHOCTH MOJIEJIN. BBINOIHEHNE 3TOT0 IEHCTBYS CUNTAIOT OOJiee HAJIEKHBIM, YeEM
UCIIOJIb30BAaHNE TAHHBIX 00ydeHus. OHAKO 3Ta ONIHS MOXET MPUBECTHU K YAAJICHUIO U3 HaOopa 00ydeHms
60JIbIIOTO OTHAGOPA TaHHBIX U TEM CAMBIM K CHHXXEHHIO KaueCcTBa epeBa PEIICHUH.

INuHeinnan perpeccuna IBM Data WH

Jluneiinbie MO/Ie M IPEICKA3BIBAIOT 3HAYEHUSI HEIPEPHIBHBIX MEPEMEHHbBIX HA3HAUCHUSI, OCHOBBIBASICH HA
B3aMMOCBSI3M MEX/Ty IEPEMEHHOW HA3HAYESHUS U OJTHUM UJIM HECKOJIbKUMU MpeAuKTOpaMu. [1pu orpannueHum
TOJIbKO HEMOCPEACTBEHHO MO/ICJIMPYEMbIMU JIMHEHHBIME B3aMMOCBSI3SIMU, MOJIEJIH JIMHEWHOU perpeccun
OTHOCHUTEJIbHO MPOCTHI ¥ JAIOT OPOCThIe MaTeMaTH4eckue (hOpMyJIbl [1Jis OleHOK. JInHelHbIe Moiesu ObicTpee,
a¢dexTuBHEE U MPOIIE B UCIOIb30BAHUHU, XOTS KX IPUMEHUMOCTh OIPaHUYCHA B CPABHEHHH C 00JIee TOUHBIMU
aJITOPUTMAaMU PErpeccui.

Onuuu noctpoeHusa nuHenHon perpeccuun IBM Data WH

Ha Bkiaake HapaMeTpLI KOHCTPYKIUHU 3aAar0TCA BCE ONIUU JI NOCTPOCHUSA MOIACIIN. MO)KHO, KOHCYHO, IPOCTO
HaXaTb KHOIIKY B])IHOJIHI’ITB, YTOOBI IIOCTPOUTH MOJCJIb CO BCEMU ONIUAMMU 110 YMOJTUAHUIO, HO CKOPEC BCETO BhI
3aXOTUTEC HACTPOUTH KOHCTPYKIUIO OJII CBOUX COOCTBEHHBIX neJjei.
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Hcnoab30BaTh 1€KOMIO3MIMIO OT/IEJIbHOT0 3HAYEHMS 115t peleHus ypaBHeHnﬁ. Wcnosinp3oBanue MaTpulbl
JAEKOMIIO3UILMU OTJAEJIbHOTIO 3HAYEHM S BMECTO UCXOOHOM MaTpulbl JA€T MPEUMYIIECTBO OoJIbIIIEH yCTOﬁ‘iHBOCTH
IIpU YMCJICHHBIX oum61<ax, a TAKXKC MOXCT YCKOPUTD BbIYUCIICHUSA.

BruniouuTh B MO/1e/1b CBOOO/IHBII YileH. BriTroueHne B Moesib CBOOOHOTO YIeHA NOBBIIIAET OOIIYI0 TOYHOCTh
penieHus.

PaccunTaTh AMArHOCTHKH MOJEH. DTa ONIHS JaeT BO3MOXHOCTh BBIYHACIICHUS HECKOJIBKIX TAATHOCTUK IS
MoJied. Pe3yibTaThl XpaHITCS B MAaTPHUIAX MM TAOJIMIAX [JIS IOCIICAYIOMIETO N3yYeHus1. Pe3sympraTs
JIUATHOCTUKY BKJIFOYAIOT B ceOs 3HaUeHUS R-KBanpaTt, CyMMy KBaJIpaTOB OCTaTKOB, OLIEHKY AWCIEPCHH,
CpeIHEKBaApATHYHOE OTKIJIOHEHHE, p-3HAUCHHE U /-3HAYCHHE.

DTU AMATHOCTUYECKHE MOKA3aTENIM OTHOCSITCS K TOYHOCTHU U MOJIE3HOCTU MOJIESIU. BBl TOJKHBI 3ayCKATh
JIMATHOCTUKU OTJIEJIBbHO JIJIs1 COOTBETCTBYIOLIUX JAHHBIX, YTOOBI YOeIUTHCS B BBIIIOJHEHUH NIPEANOJIOKEHUN O
JIMHEHHOM 3aBUCUMOCTH.

KNN IBM Data WH

Ananm3 6ymKaifiero cXo/ICTBa MpeACcTaBIIsIeT co00it MeTo/ KilaccuduKanuy HabJII0IeHnit HA OCHOBE CXOJICTBA
HaOJIIOAeHNH. DTOT METO/T MAIITMHHOTO 00yYeHHs OBLT pa3paboTaH B Ka4eCTBE CIIOco0a pacno3HaBaHUs CTPYKTYPhI
JTAHHBIX IIPH HETOYHOM COOTBETCTBHH MMEIOIIUX CTPYKTYp M Habroaenuit. [Tonobuble HaGr01eHNST OJIM3KA APYT
K IPYTY, & HEIOXO0XXUE HAOJIFOIeHNsI, HA0OOPOT, yaaJeHbl APYT OT Apyra. Takum 006pa3oM, JUCTAHIIUS MEKTY
ABYMSL Ha6ﬂ}0ﬂeHHﬂMH SABJISACTCA KPUTECPUCM UX PA3JTIAYHASA.

Biuzkue npyr x Apyry HaGironeHus Ha3biBaroTes “cocenu’”. Korna npencrasiiseTcs HOBoe HAOIIOIeHUE,
0003HaUYCHHOE 3HAKOM BOIPOCA, BBIYHACIISCTCS €r0 PACCTOSIHAE OT BCEX IPYTUX HAOIFOICHUN B MOJCITH.
Omnpenernsercs KIaccupukaIys Handojiee MOX0KAX HaAOroIeHn i (OrKaiiiee CXOICTBO) M HOBOE HAOJIIOICHIE
ITOMEIIAETCS B KATETOPHIO, B KOTOPOU COMIEPKUTCSI HAMOOJIbIIIee KOJIMIECTBO OJIIKANIIIEr0 CXOACTBA.

Bbl MOXeTe yka3aTh KOJIMYECTBO aHAJIM3UPYEMBIX OJIIDKAMIINX cocelieif; 9To 3HaueHue odbo3Haqaercs k. Ha
pUCYHKax HIDKe OKa3aHO, KaKMM 00pa3oM HOBOE HaOJroieHne OyAeT KJIACCU(UIIIPOBATHCS C UCHOJIb30BAHUEM
JIBYX pa3JIMYHbIX 3HaueHuii k. Eciu k = 5, HoBoe HaOJII0/IeHNE TOMEIIIAeTCs B KATETOPHIO [, IOCKOJIBKY
OOJILIIIMHCTBO OJIMXKAUIINX coceeit NpuHauIeXuT kateropun /. OnHako ecim k = 9, HOBoe HabJIroIeHne
MOMeIAeTCs B KaTeroputo (), HOCKOJIbKY OOJIBIIMHCTBO OJIDKANRIINX cocefel MpuHaaIexKuT kaTteropuu 0 .

Amnanus Gimxaiiero CXOJICTBA TAKK€ MOXET UCIOJIb30BATHCS AJIs1 BLIYMCIICHUS 3HAUYCHUI 1151 HEIPEPBIBHOTO
EJIEBOro obwekTa. B aToit CUTyalluu CpCIHCE NECJICBOC 3HAYCHUC OJIKAaIIero CXOACTBA UCIIOJIb3YCTCA OJIA
TIOJIy4YCHUSA IMTPEACKA3aHHOI'O 3HAYCHU A IJ1sI HOBOT O Ha6H}O£lCHI/I$[.

Onuun moaenenn KNN IBM Data WH - O6wue

Ha Bxnagxe Omnmuu Mmoaemu - O611iee MOXXHO BBIOpaTh, 3a4aBaTh JIM UM JJIs1 MOJAEJIH, UM CTEHEPUPOBAThH UMS
aBTOMaTHU4YeCKU. Bbl MoXeTe 3a7aTh TakXke OIMIUU, KOTOPbIE YIIPABJIAIOT TEM, KaK BHIYUCIIIETCS KOJIUIECTBO
Ompkalyx coceiell, U 3a1aTh ONIUK JJIS TOBBIILIEHHON MPOU3BOAUTEILHOCTH U TOYHOCTU MOJEIIH.

Nms MO/J1e/IH Moxuo CICHEPUPOBATDb UM MOJCIIN ABTOMATUYCCKH HAa OCHOBE IIOJIAA HA3HAYCHU S UJIA ITOJIA ID (J'II/I6O
THUIIa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX MoJiek He 3a;[aH0) 0o 3a1aThb IMOJIb30BATCIIBCKOC UMHA.

Cocenn

N3mepenne paccrosiuns. MeTo, UCTIOIb3YEMBIH 1JIsI U3BMEPEHHS PACCTOSHUS MEXAY TOUKaMU JAHHBIX; 4YeM OOJIbIle
paccTosiHusI, TeM OoJiblie pasanyuust. Omun:

* EBkimaoBo. (o ymouauuio) PaccTostHue Mexay AByMsI TOYKAMH BBIYUCIIIETCS IyTEM UX COCIMHEHHS 11O
NIPSIMOIA.

* ManxerreH. PaccTostHre MEXy IByMS TOYKAMH BBIYUCIISIETCS] KaK CyMMa abCOJIFOTHBIX PAa3HOCTEH MEXTy UX
KOOPAMHATAMU.
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* Kan0eppa. AHaJIOTHYHA MaHXETTEHCKOM Mepe pacCTOSHUS, HO 00Jiee YyBCTBUTEIbHA K TOYKAM JAHHBIX,
HAXOISIIIMCS OJIMKE K UCTOUYHUKY.

M MaKCl/lMyM. Paccrosaue MCEXAY ABYMS TOYKAMU BBIYHUCIIACTCS KaK HanOoJIbIIIee U3 pa3J’IH'-IHI71 o JIF000H U3 UX
KoopauHaT.

KoJsmyectBo 6/mkaiiimx coceeii (k). KosmiecTBo Ommkaitimmx coceneit Aj1s1 KOHKpeTHOTO Habmonenus. Obpatute
BHUMAaHME Ha TO, YTO MCIOJIb30BAHUE OOJIBIIETO YUCIIa Coce/ieil HeoOsI3aTeIbHO MPUBOAUT K O0Jiee TOUHOW MO/IEIH.

BriOop & ympaBiiseT COOTHOIIICHHEM MEX/1y MPeIOTBPAIICHACM IepeodyIeHNs (OHO MOXKET 0Ka3aThCsl BAXKHBIM
O0COOCHHO TS "3alIyMJICHHBIX" TAHHBIX) U pa3pelieHns (IPUBOISAIIETO K PA3JIMIHBIM IIPEICKA3aHUSAM IS CXOXKIX

3K3€MHJ’IHpOB). OO0bIYHO 3HAYEHHE k INPpUXOOJUTCA HACTpAaUuBaATh AJIA KaXJIO0I'0 Ha6opa JaHHBIX C TUIIMYHBIMUA
S3HAUYCHUAMU, PAHTI KOTOPBIX MCHACTCA OT 1 JO0 HECKOJIBKHUX JECATKOB.

TloBbICcUTH MMPOU3BOAUTCIIBHOCTD U TOYHOCTD

CTaH}IapTI/BOBaTb H3MepeHus nepe/1 BbIMMCJICHUEM PAaCCTOAHUA. Ota onmudg, €CJIid OHa BI)I6paHa, CTAaHOApTUBUPYET
U3MEPEHUS OJI1 HENPEPBIBHBIX BXOIHBIX noJjiei nepea BbIYMCIICHUEM 3HAYCHU I paCCTOSIHMﬁ.

Hcnosb30BaTh CTpesKHEBBIE HAOOPDI /1JIsl OBBIIEHHST MPOU3BOUTEIHLHOCTH /1151 00JILIINX HAOOPOB TAHHBIX. DTa

onnus, €CJIu OHa BI>I6paHa, HCIIOJIB3YET BbI60pKI/I CTCPXKHEBBIX Ha60pOB IJI1 YCKOPCHU A BBIYHUCIICHUS B CJIyvdac
yuacCTusd B HEM 0O0JIBIINX Ha60pOB JaHHBIX.

Onuun moanenen KNN IBM Data WH - onuuu ckopuHra

Ha BKJIQKC OHI_II/II/I MO,E[CHCI)‘I - OIIIUU CKOPMHI'a MOXHO 3a/1aTh 3HAYCHUEC IO YMOJIYaHUIO IJIA ONIIUU CKOPUHTA 1
NIPUCBOUTH OTHOCUTCIIbHBIC BECA OTACJIbHBIM KJIaCCaM.

Cnpenatb AOCTYMHbIM AN CKOPUHra
BKJIIO‘!I/ITL BXOJHBbIC MOJIA. 3aL[aeT, BKJIFOYAROTCA JIX IO YMOJIYaHUEO BXOJHBIC ITOJIA AJId CKOPpUHIA.
Bec Knacca

HCHOJ’H)?)YﬁTC OTY OIIIUIO, €CJIM Bbl XOTUTC UBMCHUTH OTHOCUTECJIBHYIO BA)KHOCTH KOHKPETHBIX KJIACCOB ITPH
MNOCTPOCHUU MOJCIIN.

Hpumeanue: OTa Oonnus BKJIIFOYA€TCA TOJILKO B TOM ClIy4ac, €CJId OJId KJ'[aCCI/I(l)I/IKaHI/II/I BEI UCIIOJIB3YETE KNN. Ecm
BBIIIOJIHACTCA pErpeccus (TO €CTb THUII IOJICH Ha3HAYCHUS - KOHI/I‘ICCTBSHHBIf/’I), 9Ta OoIlUs OTKJJIOYACTCH.

Ilo YMOJIYaHUFO HA3HAYACTCA 3HAUCHHUC 1 JJId BCEX KJIACCOB, TO €CTh UX BEC OJAMHAKOB. 3agaBas pa3JIMYHbIC
YHUCJICHHBIC BECA JIA PA3HBIX METOK KJIACCOB, BBI MHCTPYKTUPYETE AJITOPUTM COOTBETCTBYIOIIUM o6pa30M
B3BCIIMBATDH 06yqa}0mﬂe Ha60pbl OTOCJIbHBIX KJIACCOB.

YT00BI H3MEHUTD BEC, IBAXIBI IIECJIKHUTEC IO HEMY B CTOJ'I6LIC Bec u BHecuTe HY>XHBIC BaM U3MCHCHUS.

3nauenue. Ha6op MCETOK KJIaCCOB, HOJ'Iy‘IeHHLIfI 13 BO3MOJXHBIX 3HAYCHUM MOJISI HA3HAYCHUSI.

Bec. BCC, Ha3HaYaeMblid KOHKPETHOMY KJIACCYy. Haznavenne KJ1accy 0oJiee BLICOKOIO Beca J€J1acT MOJEJIb GoJtee
‘{yBCTBI/ITeHbHOﬁ K 3TOMY KJIACCy OTHOCHUTCJIbHO OCTAJIbHBIX KJIACCOB.

K-cpeaHue IBM Data WH

V3en K-cpenaue peanusyer aaroputMm k-CpeqHux, NPeACTABIISIONINA METO/T KJIACTEPHOT0 aHaM3a. DTOT y3el
MO>HO UCTIOJIb30BATh, YTOOBI KJIACTEPU30BATH HAOOP AAHHBIX B OT/AEJIbHBIC TPYIIIHI.
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DTO alrOpuUTM KJIACTEPU3ANNN HA OCHOBAHUU PACCTOSHUMA, KOTOPBINf OCHOBBIBAECTCS HA METPHUKE PACCTOSIHAS
(byHkIMM) A1 U3MEPEHUS CXOACTBA MEX/y TOYKAMU JAHHBIX. TOYKM JAHHBIX HA3HAYAIOTCS OJImKanIieMy
KJIACTEPY B COOTBETCTBHHU C UCNOJIb3YEMOI METPUKOH pacCTOSHHUSL.

AuropuT™ paboTaeT, BBIMOJHSS HECKOJIBKO UTEpaIlid OJTHOTO 6a30BOT0 MPOoIlecca, B KOTOPOM KaXK bl IK3EMILISP
00yueHHs Ha3HAYAETCs OJIMKaieMy KJIacTepy (C y4eToM 3aaHHOW (YHKIUN PACCTOSHHUS, IPUMEHSIEMOH K
9K3EeMILTIPY U HEHTPY KJIacTepa). 3aTeM Bce IEHTPHI KJIACTEPOB BBIYUCIISIFOTCS IOBTOPHO KaK CPeHUE BEKTOPHI
3HAYCHUH aTpHOYTOB SK3EMILTIPOB, HA3HAYEHHBIX KOHKPETHBIM KJIACTEPAM.

Onuuu nonen K-cpeaHux IBM Data WH

Ha Bxmanke [Toss ykassiBaeTcs, OyayT JM UCIOJIb30BATHCS 3HAUCHUS POJIeH MOJIeH, y)ke OIpe/iesIeHHbIe Ha
PACIIOJIOKEHHBIX BBILIC y3JIaX, NJIM HA3HAYCHUEC moJiei 6yLLCT BBIIIOJIHCHO BPYYHYTO.

Hcnoan3oBaTh 3apanee 3a/IaHHBIE POJH. DTa ONIIMS IPUMEHSET ITapaMeTPhl poJicii (Ha3HAYCHUH, IPEAUKTOPOB U TaK
Jiajiee) ¢ BOCXOAAIIEro y3ja Tun (uim BKJIaJAKu THITBI BOCXOASIIETO y3j1a UCTOYHUKA).

Hcnoab30BaTh N01b30BaTeIbLCKHE HA3HAYEHHS M0J1eil. BEIOepuTe 3Ty OMMINIo Ipy JXeJIaHUT 3a1aTh HA3HAYCHMUS,
MPEIUKTOPHI ¥ IPYTHE POJIA BPYUYHYIO HAa 3TOM dKpaHe.

Ioas. Vcnosnp3yiiTe KHOIKH CO CTPEJIKAMU IS HA3HAYCHU S BPYYHYIO 3JIEMEHTOB M3 3TOTO CIIUCKA TOJISIM
Pa3JIMYHBIX POJIeH cipaBa Ha SKpaHe. 3HAYKU 0003HAYAIOT JONMYCTUMBIE YPOBHU U3MEPEHUS Il KAKIOTO MOJIs
poun.

Haxwmute kHOTIKY Bee, 4T0OBI BRIOpATh Bee MOJISL B CIHCKE, WM HAXXMUTE KHOIKY OTACIIEHOTO YPOBHS H3MEPEHUIA,
4TOOBI BEIOPATH BCE MOJISI C 3TUM YPOBHEM.

ID 3amucu. [ToJte, koTOpoe OyIeT UCIOJIB30BATHCS KaK YHUKAJILHBIN HICHTU(HUKATOP 3aIHCH.

IIpencka3zanus (Bxoanbie). Boibepure 0HO MM HECKOJILKO MOJIEH KaK BXOIHBIE MOJIS JJIs IPeICKa3aHuUsl.

Bxknagka Onuun noctpoeHusa K-cpeaHux IBM Data WH

3az[aBa$1 OIIIUH IMOCTPOCHUA, MOXHO HACTPOUTH NOCTPOCHUE MOACIIM B COOTBETCTBUU C BAllIUMU HOTp66HOCTHMI/I.
Ecmm BBI XOTHTE IOCTPOUTH MOJECJIb C OIIIUAMU IO YMOJIYAHUIO, HAXKMUTE KHOIIKY 3aﬂyCTﬂT]>.

Mepa paccrostHusi. DTOT IapaMeTp ONpeessieT Ciocod U3MEPEHHsl PACCTOSHUS MEX/AY TOUKAMH JaHHBIX. BoJbiime
paccTosgHnud COOTBETCTBYIO 6OJ'I])HJI/IM OTJINYUSM. BI)I6CpI/ITC OJIUH U3 NECPECUYNUCIICHHBIX HUXKE BAPUAHTOB.

M EBKJIHLIOB&. EBKJ’II/IJI[OBEI MEpa PaCCTOSAHUSA - 3TO AJIMHA HpﬂMOfI MCXAY ABYMS TOYKaAaMU JaHHBIX.

° HOpMaJIﬂSOBaHHaH C€BRJINA0BA. HOpMaJ’II/ISOBaHHaﬂ C€BKJIMJI0BA MEpa noao0Ha CBKHI/IHOBOﬁ, HO HOpMAJIM30BaHa
10 CPCAHCKBAAPATUIHOMY OTKJIOHCHHUIO. B otmuume ot eBkIMg0Ba PaCCTOsAHUS, HOPMAJIM30BAHHOC €BKJIMJOBO
PaCcCTOAHUC HC 3aBUCUT OT €AMHHUIIBI U3MCPCHUS.

* Maxananoéuca. Mepa Maxananobuca - 370 060011IeHHOE eBKJINOBO PACCTOSIHUE, YUYUTHIBAIOIIIEe KOPPEJISIIUU BO
BXOJHBIX TaHHBIX. Kak 1 HOpMaIm30BaHHOE €BKJIMIOBO PACCTOsIHUE, paccTosiHue MaxaslaHoOuca He 3aBUCHT OT
€/IMHUIBI U3MEPEHMSL.

* ManxerreHnckas. MaHxeTTeHCKOE PACCTOAHUC MEXKAY ABYMS TOUYKAMU BBIYUCIIACTCA KaK CyMMa a0COJTFOTHBIX
pa3HoOCTEN MEXy UX KOOpAMHATAMU.

» Kanbeppa. KanGeppckoe paccTossHue MOJ00HO MaHXETTEHCKOMY, HO OOJIbIIIE 3aBUCUT OT OJIM30CTH TOYEK K
HavaJTy KOOPAWHAT.

* MakcumMyM. DTO paccCTOSTHUE MEX/Iy IBYMSI TOUKAMU JTAHHBIX BBIYMCIIICTCS KaK HANOOJIbIIee U3 pa3JInIMiA 1O
JIFO00H U3 UX KOOPIUHAT.

Ynesio KaacTepoB. DTOT MapaMeTp OMpeAeIIeT KOJIMIECTBO KIACTEPOB, KOTOPHIE OYAYT CO3/IaHbI.
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MaxkcumaibHoe KOJIMYeCTBO HTepaluii. AJITOPUTM BBIIOJIHSIET HECKOJILKO UTEPALHii OJTHOTO Hpoliecca. DTOT
apaMeTp OMpeessieT KOJMIECTBO UTEPAInit, OCIe KOTOPOro 00yYeHNE MOIECITH IPEKPAIIACTCSI.

Craructukn. OT10oT napaMeTp onpeacadaeT, CKOJIbLKO CTATUCTUK 6yz[eT BKJIFOYECHO B MOJECJIb. BI)I6epI/ITe OJHH U3
NEPCUNCIICHHBIX HUXC BAPUAHTOB.

* Bce. BkroyaeTcs BCsl CTaTUCTHKA, CBSI3aHHAS CO CTOJIOIAMM M CO 3HAYEHUSIMHU.

IIpameuanne: DTOT mapamMeTp BKJIFOYAET COOP MAKCUMAJILHOTO 00BbeMa CTATUCTUKH, YTO MOXET HOBJIUATH HA
IIPOU3BOAUTEILHOCTD Balllel cucteMbl. ECiii BBl He XOTUTE TPOCMATPUBATH MOJIEJIb B rpaduieckoM popmare,
3anaiite Her.

* Croaonel. BkirouaeTcs cTaTUCTHKA IO CTOJIOIAM.

* Hert. Bxirouaercs Tobk0 CTAaTUCTHKA, Tpe6yeMa;I JJIs1 CKOpUHT'a MOACIINA.

BocnponssecTn pe3yabTaThl. BKitounTe 3TOT NEPEKIIOYATENb, €CJIM Bbl XOTHTE 3aJaTh HAYaIbHOE 3HAUCHUE
reHepaTopa MCceBIOCTydaitHbIX YHCEJT AJI1 BOCHPOU3BEICHUS aHAIM3a. MOKHO 3a/1aTh 1€JI0€ YKMCIIO MJIU e CO3/1aTh
TICEeBIOCITy4aifHOE LIeJI0e YUCIIO, HakaB KHONKY CreHepHpoBaTh.

HauBHbI 6antecoBcKuin aHanu3 IBM Data WH

Hawusnbii kxputepuit Baifeca - 370 001en3BeCTHEII anropuT™ 11t IpobJieMm kiaccudukanmu. Moaens Ha3BaHa
HAUBHOIL, TOCKOJIbKY OHA pACCMaTPUBAET BCE IIpeajiaracMble IEpEMEHHbIE IPEACKAa3aHUsl KaK HE3aBUCUMBbIE JPYT OT
npyra. HauBHbII kpuTepuit baiteca - ObICTpBIil, MaCIITAONPYEMbIi aJITOPUTM, BBIYUCIISFOIIUN YCIOBHBIC
BEPOSITHOCTH /IS COYCTAHM aTpuOYyTOB M aTprOyTa Ha3HaueHs. Ha ocHOBe 00y4Yaromux JaHHBIX OIEHUBACTCS
HE3aBHCHMAasl BEPOSITHOCTh. DTa BEPOATHOCTH TePeIaeT MPaBaoNo1001e KaXA0To Kjlacca Ha3HAYEHHS C yIeTOM
BXOXJICHUS KaXXJO0N KAaTETOPUU 3HAYCHUHN U3 KAXKIOU BXOJHOU IEPEMEHHOM.

BanecoBcKana ceTb Netezza

BaiiecoBckas ceTh - 3TO MOJIeJib, BLIBOJISINAS IEPEMEHHbBIC B HAOOPE JaHHBIX M BEPOSITHOCTHBIC (YCJIIOBHBIE)
HE3aBUCUMOCTHU Mex Ay HuMuU. Mcnomb3ys y3en baliecoBckas ceTh Netezza, MOXHO HOCTPOUTH BEPOSITHOCTHYIO
MO/TIeJ1b, KOMOWHUPYS HAOJIFOJacMbIe U 3alIMCAHHBIC CBEACHUS C OOIIEM3BECTHRIMA U OYEBUIHBIMHU C TOUKH 3PSHUS
3IPaBOTO CMBICJIA TaHHBIMH, YTOOBI YCTAHOBHUTH MPABIONOA00Me COOBITHH C NCIIOIH30BAHUEM BHEIITHE HE
CBSI3aHHBIX aTPHOYTOB.

Onuuun noctpoeHua bamecosckoun cetn Netezza

Ha Bxnanke [Toss ykassiBaetcs, OyayT M UCIIOJIb30BATHCS 3HAUYCHUS POJIEH MOJIeH, y)ke Olpe/ieIeHHbIE Ha
PACIIOJIOKEHHBIX BBILIC y3JIaX, NJIM HA3HAYCHUEC moJiei 6yueT BBITIIOJIHEHO BPYYHYIO.

Juts qaHHOTO y3J1a TMoJie HA3HAYCHHS TPeOyeTCs TOJIBKO IS CKOPHUHTA, TO3TOMY OHO HE BBIBOJIUTCS HA 3TOM
BKJIAJKe. 3aaTh MJIM U3MEHHUTD [OJIe HA3HAYEHUST MOXHO Ha y3Jie Tur, Ha Bki1aake Oy MOJIEJIM 3TOTO y3J1a UK
Ha BKJ1ajike [lapameTpsl cienka Mojiesi. JIonoJIHUTEIbHY0 HHPOPMALIUIO CMOTPUTE B pa3;[ene
PaiiecoBckoii ceTn - BKIaaka [lapameTpsr” Ha cTp. 84

Hcnonb30BaTh 3apanee 3aJaHHble POJIM. DTa OIMIMS IPUMEHSET TapaMeTphl poJiell (Ha3HAUYSHUH, IPETMKTOPOB U TaK
Jlajiee) ¢ Bocxozsiuero y3ia Tun (uin BkJIa ki TUIbl BOCXOSIIIETO y3J1a UCTOYHUKA).

Hacrtpouts HazHaveHus noJieil. Boibepute 3Ty ONIMIO IPH XKEJIAHUM 3a/1aTh HA3HAYCHU S, IPEIUKTOPBI U APYTrUe POJu
BPYUYHYIO Ha 3TOM JKpaHE.

IMoas. Vcnomnb3yiiTe KHOMKU CO CTPEJIKAMU ISl HA3HAYCHUS BPYYHYIO JIEMEHTOB M3 3TOTO CIHCKA MOJISIM
pa3MYHBIX POJIeH ClpaBa Ha dKpaHe. 3HAYKA 0003HAYAIOT JOMYCTUMbIE YPOBHU U3MEPEHHUS [T KAXKIOTO MOJIsI
pouu.

HaxxmuTte kHonky Bee, 4TOOBI BEIOpATH BCe MOJISI B CHHCKE, UJIM HAXKMUTE KHOTKY OT/IEJIbHOTO YPOBHS M3MEPEHUH,
4TOOBI BHIOPATH BCE MOJISI C 3TUM YPOBHEM.
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IIpeaukTOopbI(BX0IHDbIE N0JIs1). BBIOEpUTE OHO MITM HECKOJILKO MOJIEH KaK BXOHBIE MOJIS JIJI PEICKa3aHmsl.

Onuuun noctpoeHua bamecoeckoun cetun Netezza

Ha BKJIaJIKC HapaMeTpm KOHCTPYKIUHU 3aAar0TCA BCE ONIUU IJId NOCTPOCHUSA MOACIIN. MO)KHO, KOHCYHO, IPOCTO
HaXaTb KHOIIKY B])IHOJIH](ITB, YTOOBI IIOCTPOUTHb MOJECJIb CO BCEMU ONIUAMMU 110 YMOJUYAHUIO, HO CKOPEC BCETO BbI
3aXOTUTC HACTPOUTH KOHCTPYKIUIO OJII CBOUX COOCTBEHHBIX LeJen.

Ba3oBblii naaekc. UncioBoif naeHTUGHKATOP, IPUCBANBAEMBIN IIEPBOMY aTpUOYTY (II0JTFO BBOIA) AJISI IPOCTOTHI
BHEIITHETO YIPaBJICHUSI.

O01eM BbI0OpKH. O6BbeM BEIOOPKH, KOTOPYIO HYXKHO HCIOJIb30BATh, €CJIN KOJIMYECTBO aTPUOYTOB HACTOJIBKO
BEJIMKO, YTO BpeMsl 00pabOTKU OKa3bIBAETCS HEMPUEMJIEMO OOJIBIIIM.

Bl)lBOIll/lTl) JOIOJTHUTECJIbHY IO l/ll-[(bOpMalll/llO BO BpeMs BbINNOJTHCHHUA . Ecmm sTot NEPCKIIFOYAaTECJIb BKIIFOUCH (3Ha‘I€HI/IC
1o yMOJ'I‘IaHI/IIO), JOIIOJIHUTECJIbHAA I/IH(I)OpMaIII/IFI O XO/J€ BBIIIOJIHCHUS BBIBOAUTCA B JUAJIOTOBOM OKHE COO6HICHPII>1.

BpemeHHble paabl Netezza

BpemenHoii psii - 3TO TOCIIEIOBATEIFHOCTD YHACIIOBBIX 3HAYCHUI TaHHBIX, N3MEPEHHBIX B IIOCJIEI0BATEIILHBIE
MOMEHTHI BPEMEHH (XOTS HE 00s3aTeJIFHO Yepe3 paBHBIC IPOMEXYTKH), HAIPIMED, €KeTHEBHBIE IIEHBI aKIUiT HITN
eXXeHeleIbHbIe JaHHBIE O IpoJaxax. AHaIN3 TAKUX JAHHBIX MOXET OBITh NOJIE3€H, HAIPIMED, B BBIICJICHUN TAKOTO
MOBEJIeHN s, KaK TeHJCHIINH I CE30HHOCThH (IOBTOPSIOLINECS CTPYKTYPBI), U B IpeACKa3aHuu OyayIlero noBeAeHus
IO MPOILLJIBIM COOBITHSIM.

Bpemennsie psipl Netezza moaiep>KUBaroT CJIEIYIOIINE aJIrOPUTMbI BPEMEHHBIX PSIIOB.

* CHEKTPAaJIbHBINA aHAINU3

* SKCHOHEHIMAJIBHOE CTJIAKIBAHNC

* aBTOpErpeccHBHOE MHTEIPUPOBAHHOE CKoJb3siee cpenHee (AutoRegressive Integrated Moving Average, ARIMA)

*  JIEKOMIIO3ULIMS CE30HHBIX TEHACHIUM

Ot AJITOPUTMBI Pa3ACIIAOT BpeMeHHOﬁ p4aa Ha TEHACHIUIO 1 CE30HHbLII KOMIIOHEHT. DT KOMIOHEHTHI 3aTEM
UCHOJIb3YIOTCH, YTOOBI IMOCTPOUTH MOACJIb, KOTOPYIO MOXHO UCIIOJIL30BATb IJI1 npez[cxa3aHHI71.

CnekTpajbHblil aHAJIM3 UCIIOJIB3YETCS TS UACH TU(DHUKAIINY NHEPHOJUIECKOrO IIOBE/ICHUSI BO BpEMEHHbIX psiiax. Jlis
BPEMEHHBIX PSIIOB, COCTOSIIIUX U3 HECKOJIbKUX BHYTPEHHUX MEPUOJIUUECKUX COCTABJISFOIINX, UJIH IPH HAJIMYUY B
JIAHHBIX CYHIECTBEHHOT'O KOJIMYECTBA CIIyYaHOTO IIIyMa CIEKTPAJIbHBIN aHAJIN3 MPECTABIISIET HAbOIee IBHBIN
Croco0 BBIICJIEHUS TIEPUOINIECKUX KOMIIOHEHTOB. DTOT CIOCOO OOHAPYKMBAET YaCTOTHI EPHOINIECKOTO
HOBEJICHU S, Tpeo0pasys psA U3 3aBUCSAIIETO OT BPEMEHU B YACTOTHBIN JUANa3oH.

IKCMOHEHIHAIBHOE CrJIAXKHBAHUE - 3TO CIOCO0 MpeICKa3aHus, CIOJIb3YIOIINIA B3BEIICHHbIC 3HAUSHU S TPEABLIYIITNX
HaOJroieHuit psiaa [Jid npeAcka3zanus Oyaymux 3HaueHunit. [1pu skCnoHeHIMaIbHOM CIJIAKUBAHUY BIIMSIHUE
HaOJro1eHNit YOBIBAET BO BPEMEHH IO SKCIIOHEHTE. DTOT CHOCOO MPOrHO3UPYET HEKOTOPYEO TOUKY BO BPEMEHH,
KOPPEKTUPYS HPOTrHO3bI IO MEPE NOCTYIJICHUSI HOBBIX JaHHBIX U IPUHUMAs BO BHUMAHUE 100aBKU, TEHAECHUIUIO U
CE30HHOCTb.

Monemu ARIMA mpe1oCcTaBJIIoT 60Jjiee CI0KHBIE CIIOCOOBI MOACTIMPOBAHNS TEHACHIIUN 1 CE30HHBIX KOMIIOHEHTOB
IO CPaBHEHHUIO C MOJICIIIMH SKCIIOHEHIINAIBHOTO CTJIaXUBaHus. [1pr 3ToM MeToAe HelTOCpeICTBEHHO 3a4at0TCS
HOPSIIKA ABTOPETPECCHU U CKOJIB3SIIEro CPEIHEr0, a TAKXKe MOPSAOK UCUNCIICHUS Pa3HOCTEH.

Ipumeuanue: C npaxtuieckoit Touku 3perust mojean ARIMA HanGoJiee noJIe3HblL, €CJIM Bl XOTUTE BKJIFOYUTH B
paccMOTpeHre NPeaUKTOPLI, IOMOTrarolue OOBSICHUTD IOBEJEHNE IPOTHO3UPYEMOTO psiia, HAPUMEpP, KOJIMYECTBO
OTHPAaBJICHHBIX IO MOYTE KATAJIOTOB WJIM YACIIO TOcemeHnit Web-cTpaHnuIbl KoMIanuu. Moiem
9KCIIOHCHIINAIFHOTO CTJIXKABAHUS ONUCHIBAIOT MOBEJCHAE BPEMEHHOTO PS/Ia, He MBITasICh OOBICHUTD, C YeM TaKoe
MTOBE/ICHNE CBSI3aHO.
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JleKoMNo3HuuHsl Ce30HHBIX TeHJEHIHIl yIJIIeT EPHOINYECKOE TOBECHUE I3 BPEMEHHBIX PSAAOB, YTOOBI BBINOJHATH
AHAJIN3 TaKOW TEHJEHIINH, a 3aTeM BBIOMPAET OCHOBHOI BUJ TeHCHIUH, HAIPUMED, KBaApaTUUHyIo QyHKIHI0. J1s
6a30B0oii (OPMBI TEHACHIIMY MOXET UCIOJIb30BATHCS MHOTO MapaMeTPOB, KOTOPBIE ONPEAEISIOTCS, YTOOBI
MHUHUMU3UPOBATH CPEHEKBAIPATUYHYIO OIINOKY OCTATKOB (TO €CTh, PAa3HOCTEH MeX Ay MOJAOTHAHHBIMU 1
Ha0JIr01aeMbIMY 3HaYEHUSIME BPEMEHHOTO psizia).

MHTepnonauuna 3HayeHu BoO BpeMmeHHbIX paaax Netezza

HHTepﬂOﬂﬂuﬂﬂ - 9TO NPONUCCC OLCHKU U BCTABKH NPOMYIIICHHBIX 3HAYEHUH B JAHHBIX BPEMCHHOTO psaa.

Eciu uHTEpBaJIbl BPEMEHHOIO PsiJIa PETYJISPHBI, HO HEKOTOPbIE 3HAYSHUSI IPOCTO HE NMPEICTABIJICHBI, IPOMYIIICHHbIE
3HAYEHUS MOXHO OLEHUTH IIPU MOMOIIM JIMHEHHON NHTepnoauun. PaccMOTpuM ciieAyroIuid psii eXKeMeCSUHbIX
MPUOBITUH MACCAXUPOB B TEPMUHAJ a3PONOPTA.

Tabnuua 8. ExxemecaqHble npubbITA B MACCAKUPCKUIA TepMUHas

Mecsin IMacca:xupos
3 3500000

4 3900000

5 -

6 3400000

7 4500000

8 3900000

9 5800000

10 6000000

B sToM ciyuae nMHeitHAS HHTEPIOJISIIKS ONIEHUBAET MPOMYIIEHHOE 3HaYeHue A1 Mecsina S kak 3650000 (cpennee
MeX/ly 3HAUCHUSIMU J1J1s1 MecsiieB 4 1 6).

Heperynsipable MHTEpBaJIBI 00padbaTHIBAIOTCS HHAYE. PaccMOTPHM ClieIyroIuid psi MOKa3aHUd TEMIICPaTYPHI.

Tabmuua 9. [NMoka3aHua TeMnepatypb

Jara Bpems Temneparypa
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

31ech NPUCYTCTBYIOT MOKA3aHMSI, CHATHIE B TPEX TOYKAX BPEMEHH B T€UEHHUE TPEX [THEH, HO 3TO BpeMs pa3Hoe, ’
TOJIbKO B HEKOTOPBIX CIIyYasix COBHAJAeT B pa3Hble THU. KpoMe 3TOro, TOJIBKO ABa THS HOCJICIOBATEIbHEL.

DTy cUTyaluo MOXHO 00paboTaTh IBYMs CIIOCOOAMM - MJIM BBIYUCIIUTE arperaThl, WK ONpeeIuTh pa3Mep Iara.
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ArperaTsl MOTYT OBITh €XeHEBHBIMH arperaTaMi, BEIYACICHHBIME B COOTBETCTBHH C (hOPMYJIOit Ha OCHOBE
CEMaHTUYECKOTO 3HAHUS O JAHHBIX. BBIIOTHEHNE 3TOW MPOIEyphl MOXKET MPUBECTHU K CIIEYIOIIEMY HA0OPY
JIAaHHBIX.

Tabnuua 10. lNokasaHus Temnepartypsbl (arpernpoBaHHbIE)

Jara Bpems Temnepatypa
2011-07-24 24:00 22
2011-07-25 24:00 23
2011-07-26 24:00 null
2011-07-27 24:00 24

Kak BapuaHT, alrTOpUTM MOXET PACCMATPUBATE 3TOT PsJI KakK APYroi OTACIbHBIN P U ONPEAETIUTD MOIXOAAIINN
pasMep mara. B taHHOM cilyyae onpeaesIeHHbIM aJrOPUTMOM IIaroM MOXET ObITh 3HA4Y€HHE 8 4acoB, 4TO
IPUBOJUT K CJIEAYIOLIEMY.

Tabmuua 11. MNokasaHus TemMneparypbl C BbIYUCIEHHbIM Pa3MepoM Luara

Jara Bpems Temneparypa
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

3,[[601) TOJIBKO YC€TBIPE NMOKA3aHUA COOTBECTCTBYIOT UCXOJHBIM U3MCPECHUAM, HO C UCIIOJIb30BAHUEM APYIUX
HW3BECTHBIX 3HAUYECHUH UCXOTHOTO pdaaa OTCYTCTBYIOIIUE 3HAYCHHU I CHOBA MOKHO BbIYMCIIUTD HHTepHOJ’IHL{Heﬁ.

Onuun nonen BpemeHHbIX pAanoB Netezza

Ha Brnaaxe IToJist 3a1ar0TCSl pOJIM BXOIHBIX HOJIEH AJIs1 HICXOTHBIX JAHHBIX.

Ioas. Vicnosb3yiiTe KHOIIKM CO CTPEJIKAMU JJIs1 HA3HAUYEHUSI BPYYHYIO 3JIEMEHTOB U3 3TOT'O CIUCKA MOJIIM
PAa3JIMYHBIX POJIeH cpaBa Ha SKpaHe. 3HAYKH 0003HAYAIOT JOMYCTUMEBIE YPOBHU U3MEPEHUS Il KaXKI0TO TOJIs
poJiu.

]_[eJIb. BLI6epI/ITe OJIHO IIOJIC B KAY€CTBC HA3HAYCHU A [IJIS1 NPEACKA3aHUS. DTO JI0JDKHO OBITh MOJIE C KOJIMYECTBEHHBIM
YPOBHEM U3MEPCHUA.

(ITpemukTop) MoMeHTBI BpeMeHH. (00s13aTesIbHO) BXOTHOE MOJIEe, coAepikalliee 3HAYSHUS JAThl WJTA BPEMEHH TSI
BPEMEHHOTO Psifia. DTO JOJDKHO OBITH MOJIE C KOJIMYSCTBEHHBIM MJIM KaTeTOPHAILHBIM YPOBHEM H3MEPEHUS 1 C
THIIOM XpaHeHus JaHHbIX [laTa, Bpems, OTMeTka BpeMeHH niti YncieHHbIH. 3a1aBaeMblil 371eCh TUII XPAHEHUS
JIAaHHBIX JIJIS TIOJIS1 OTPEeAeIIsieT TakXKe TUI BXOJHBIX TaHHBIX JIJISI HEKOTOPBIX MOJIel Ha APYTUX BKJIAJAKAX 3TOrO y3Ja
MO/JIeJIUPOBAHUS.
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(ITpeanxTop) ID Bpemennbix paaoB (m0). [1ose, cogepxkatiee 3HaueHus ID BpeMeHHBIX psi0B; UCIOJIb3YIITE 3TO
IMoJIE, €CJIM BO BXOOHBIX JAHHBIX COACPKUTCA HECKOJIbKO BPEMCHHBIX PAIOB.

Oonuun NOCTPOEHUA BPpeMEeHHbIX PAAOB Netezza
EcTb ABa ypoBHS OmNIuii NOCTPOEHUS:
* bBa3zoBblil - mapamMeTps! 4715 BBIOOPA aIrOpuTMa, HHTEPIOJIALUH U HCHOJIb3yeMOI0 TUana3oHa BPEeMEHN.

* PacmmpenHsIil - napaMeTpsl 111 IPOrHO3UPOBAHAS

B aTom paszgerne onuckiBaroTcsi 0a30BbIE ONIHH.

Ha Bxianxe ITapaMeTpsl KOHCTPYKIMM 3a1at0TCS BCE OILMHU JJIs1 IOCTPOEHUsI MOeu. MOXHO, KOHEUHO, IPOCTO
HaXaTb KHONKY BbINOJHUTE, YTOOB! IOCTPOUTH MOJIEJIb CO BCEMH ONIUSME IO YMOJYaHHUIO, HO CKOpPEe BCETO BBl
3aXOTUTE HACTPOUTH KOHCTPYKIHUIO JIJI1 CBOUX COOCTBEHHBIX IIEJICH.

Anroputm

OTH mapaMeTpsl OTHOCSTCS K aJITOPUTMY HCCIICAOBAHNS BPEMEHHBIX PSIIOB, KOTOPBIIT OyAET MCIOJIb30BATHCS.
Ha3sanue aaropurMa. Beibepute aJropuT™M HCCIIETOBAHNS BPEMEHHBIX PSIIOB, KOTOPBIN BBl XOTUTE MCHOJIb30BATD.
JloCTynHBI ciie1yroIye ajJropUTMBI - CHeKTPAJIbHBIN aHAIM3, IKCIOHEHIHAIbHOE CriIaKuBaHue (0 YMOJTYaHUIO),

ARIMA i 1eKOMIO3HINSI Ce30HHBIX TeHIeHIHii. [{onoIHNTeIbHYI0 HHDOPMAIIMIO CMOTPHTE B pasjieie
[‘Bpemennbie psibl Netezza” Ha ctp. 73|

TEHZ[eHIII/ISI. (TOJ'ILKO JJI1 SKCIIOHCHIIUAJIbHOT' O CFJ'Ia)KI/IBaHI/IH) Ecmm Bo BPEMCHHOM pAAy IMPOABIIACTCA KaKasa-TO
TCHACHIU A, IPOCTOC SKCIIOHCHIUAJIbHOC CIJIA’)KHUBAHUC pa60TaeT HE OYCHb XOPOIIO. HCHOHLSyﬁTe 9TO IIOJIC OJIA
YKa3aHus TCHACHIUU, €CJIN TaKasd CYyIIECTBYCT, YTOOBI OHA MOTJIA OBITh YUTCHA aJITOPUTMOM.

* OmnpenensieTcs cucTeMoid. (10 ymordannto) CructeMa caMa MbITaeTCsl HAUTH ONTAMAaIbHOE 3HAYCHUE JJISl 3TOTO
mapamerpa.

* Her (N). BpemenHoit psii He IposIBIseT TEHACHIINH.
*  AjautuBHbli (A). TeHACHINS paBHOMEPHOTO HApACTAHUS BO BPEMEHU.
* JlemndupoBannpii agautuBabii (DA). AuTHBHAS TCHICHINS, 3aTYXaFOIIasl CO BPEMEHEM.

* MyabTunymkaTuBbli (M). TenneHnus Bo3pacTanus BO BpeMeHU, 0OBIYHO OoJiee OBICTPO, YeM paBHOMEPHAS
aIIUTUBHAS TEHJCHIINSI.

* JlemndupoBanublii My IbTHIVIMKATUBHBIH (DM). MyJIbTUTIIIMKATUBHAS TEHCHIIMS, 3aTYXAIOIIasi CO BpEMEHEM.

Ce30HHOCTD. (TOJIBKO JJI SKCIIOHEHIIMAIBHOTO CrIaXuBaHus) Vcrosb3yiiTe 3T0 HoJIe 11 yKa3aHus, NPOSBIISET JIH
BPEMEHHOM s/l KaKue-I100 Ce30HHbIE CTPYKTYPHI B JAHHBIX.

* Onpenensiercsi cucTemoii. (1o ymosrianuio) CrcreMa caMa MbITaeTCsl HATH ONTHMAaJIbHOE 3HAUEHUE JIJTT 9TOTO
mapamMmerpa.
* Her (N). BpemenHoii psit He mpoOsIBJISIET CE30HHBIX CTPYKTYP.

*  AnmutuBHbli (A). CTPyKTypa Ce30HHBIX (PJIyKTyanuil coO BpeMEHEM MPOSBIIIECT PABHOMEPHYIO BOCXO/ISIIYIO
TEHJCHIIUIO.

* MyabTummkaTusublii (M). To xe, 4To npu aJIUTABHON CE30HHOCTH, HO B IOTIOJTHEHHE K aMIUIMTY/IE CE30HHBIX
(bHyKTyaI_II/Iﬁ (paCCTOSIHI/II-O MCXKAY BBICHIUMU U HU3ITUMU TO‘{KaMI/I) MMPOUCXOJUT YBCJIIMYCHUEC U IO OTHOIICHUIO K
o011eMy Bo3pacTaroueil TeHACHINY (DITyKTyaLuid.

Hcnons3oBath cnctemubie napametpsl 111 ARIMA. (Tosbko miist ARIMA) Beibepute Ty onimro, ecy Bbl XOTHTE,
4TOOBI CHCTEMA caMa Ollpeiesnia napaMeTpsl Ajs aaroputMa ARIMA.

3agate. (Tosbko A1t ARIMA) Beibeprte 3Ty ONIMIO U HAXMHTE KHOIKY, YTOOBI 3a71aTh TapaMeTpel ARIMA
BPYYHYFO.
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WuTtepnossnus

Ecnu cpeay MCXOIHBIX TaHHBIX BPEMEHHOTO PsiJia €CTh MPOMYIIEHHbIE 3HAYeHH S, BBIOepuTe Clocod BCTaBKU
OIICHEHHBIX 3HAYCHUI, YTOOBI 3aIOJHUTH MPOOEJIbI B JAHHBIX. JIONOJHUTEIbHYIO HHPOPMALIMIO CMOTPHTE B pas/ieie
[‘MiHTeprosius 3HA4eHNiT BO BpeMEHHBIX psigax Netezza” Ha ctp. 74

* JIuHeiiHoe. Br1OepuTe 3TOT CIOCO0, €CIIM MHTEPBAJIBI BPEMEHHOTO Psi/ia PETYJIIPHBI, HO HEKOTOPhIE 3HAYCHUS
IPOCTO He NPeACTaBJICHBbI.

* DKCHOHeHUHAJIbHbIE CIIAHbI. [ToATOHSET TIaIKy 0 KPUBYIO, T H3BECTHBIC 3HAUCHHS TOYEK TaHHBIX
IIOKA3bIBAIOT YBEJIMYCHNUE UIIM YMEHBIIEHNUE ¢ 0OJIBIION CKOPOCTHO.

* KyoOuyeckue cniaiinpl. [ToAroHsieT U3BECTHBIC TOYKH JIAHHBIX TJIAJIKON KPUBOI 17151 ONIEHKU OTCYTCTBYFOIIIMX
3HAYCHUI.

Junana3oH BpemeHu

31ech MOKHO BBIOPATH, HCIOJIB30BATH JIM JIJI CO3JaHMS MOJIEJIH OJIHBINM JUana30H JaHHBIX BPEMEHHOTO Psia UK
ITOJIMHO’KECTBO CMEXHBIX 3HAUEHUI 3TUX JaHHBIX. [JomycTHMBble BXOAHbBIE 3HAUSHUS IS 3TUX IOJIEH ONpeaesItoTCs
TUIOM XpaHEHUs JAHHBIX JJISL JAHHOTO NOJIs], 3aJaHHBIM [IJI TOUeK BpeMeHH Ha Bkiaake [Tosd. JlonogHUTEIbHYIO
uEOPMAIMIO CMOTPHTE B pa3zese [“Omuun noJieii BpeMeHHbIX psioB Netezza” Ha cTp. 75|

* HcnoJab30BaTh camoe pPaHHee u caMoe Nno3aHee BpemMsi, 10CTYIIHOEC B JTAHHbIX. BI)I6CpI/ITC OTY OIIIUIO, €CJIN BbI
XOTUTE UCIOJIL30BaTh MOJHBIN AUANIa30H JaHHBIX BPEMCHHOT'O pdaa.

* 3agaTb BpeMeHHOe OKHO. BriOeprTe 3Ty OIIINIO, €CIIM BBl XOTHTE MCIOJIB30BATH TOJIBKO 9aCTh BPEMEHHOTO PS/ia.
UTto0bl 3a7aTh TPAaHMIIBI, HCTIOJIL3YHTE moJist CaMoe panHee Bpems (0T) 1 Camoe no3/Hee Bpems (J10).

Ctpyktypa ARIMA

3apaiiTe 3HaUCHUS PA3JIMYHBIX HECE30HHBIX U CE30HHBIX KOMNOHEHTOB Moesiu ARIMA. B kaxaom cityuae
OTIpe/IeITUTE OIEPAIIo = (paBHO) WJIM <= (MEHBIIIC UK PABHO), a 3aTEM 3a/1aiiTe 3HAYCHUE B COCETHEM TI0JIC.
3HaueHUS TOJDKHBI OBITh HEOTPUIATEIbHBIMY MEJILIMU YACTIAMHU, 3aTAFOIIIUMU CTEIICHU.

Hece3onnasi. 3HaucHus Pa3IMYIHBIX HECE3OHHBIX KOMIIOHEHTOB MOICIIN.

* Crenenn apTokoppessmi (p). KomyecTBo MOPSIKOB aBTOpErpecchy B MoJiesd. [1opsiaku aBToperpeccun
3a7ar0T, KaKue MpeAbIAyIIre 3HAYCHNS U3 Psiia UCIOJIb30BAJINCH ISl IPEICKa3aHusl TEKYIINX 3HAYCHUIA.
Hanpumep, mopsimok aBToperpeccuu 2 03Ha4aeT, YTO JJIs IPeICcKa3aHusl TEKYIIero 3HAUYCHNS UCIIOIh30BaIOCh Ha
nIBa epuoaa OoJiee paHHEe 3HAYCHUE U3 PAIA.

* OrtkJonenue (d). 3aaet DOPSIAOK UCUUCIIEHUS PA3HOCTEH, IPUMEHUMBIHN K PSIAY AO OLIEHKU MOJIEJIEH.
Brrunciienne pa3sHocTeit HEOOXOIMMO TIPU HAMYAN TSHICHIUH (PSABI C TEHACHIMSIMU OOBIYHO HECTAIMOHAPHEIE,
a monempoBanue APTICC npenmosaraet CTalmOHAPHOCT) U HCIOJIB3YETCS IJIs1 YAAJICHUS 3THX 3P HEKTOB.
[Mopsimok ucurcaeHns: pa3HOCTe! COOTBETCTBYET CTENEHN TCHICHIINH PSIA - PA3HOCTH IIEPBOTO MOPSAKA
YYUTBIBAIOT JINHEHHBIE TCHACHIINH, PA3HOCTH BTOPOTO MOPSIKA - KBaIpATHYHbIC, M TaK JIaJIee.

* Ckoub3simee cpeanee (q). KommaecTBo MopsaKkoB CKOJB3SIIETO CPeTHET0 B Mo e, [10psIKT CKOJTB3SIIero
CPE/THET 0 3a/J1al0T, KaK OTKJIOHEHUS OT CPEIHETO 3HAYCHUS PsIa MPEIbIIYIINX 3HAYCHUN UCIIOIb3YIOTCS IS
Ipecka3aHusl TEKYIUX 3HaYeHnid. Hampumep, HOpSaKu CKOJIB3SIIEro cpeaHero 1 u 2 yKka3bpIBaroT, YTO
OTKJIOHEHUS OT CPETHETO 3HAUCHUS Psia JJT KaKI0T0 3HAYSHHSI 3a MPOIILIBIE IBa lepruoaa Oy IyT
paccMaTpuBaThCS IS MPeICKa3aHus TEKYIIUX 3HAUSHUH psia.

Ce3onnas. Ce30HHbIE KOMIIOHEHTHI aBToKoppessanuu (SP), otkionenus (SD) u ckop3siero cpeasero (SQ) urparot
Ty € POJIb, YTO ¥ UX HECe30HHbIE aHaIoru. OQHAKO JJIS CE30HHBIX MOPSIAKOB HA TEKYIIMe 3HAYCHUS Psia BIMSIOT
Ipeblaylue 3HAUeHNs, OTAEJICHHbIE OJTHUM UJIM HECKOJIbKUMHU CE30HHBIMU nepronaMu. Hanpumep, o
€XEeMECSYHBIX JaHHBIX (Ce30HHBIN nepnos 12) ce30HHBIH MOpsIoK 1 03HavYaeT, 4To Ha TEeKyllee 3HAUYCHUE psiia
BJIMSIET 3HAYCHHUE Psifa HA 12 MeproaoB paHee TeKyIero. TeM caMbIM /ISl KEMECSIYHbIX TAHHBIX Ce30HHBIN
MOPSAZIOK 1 - 3TO TO e caMoe, YTO HECE30HHBII MopsaIoK 12.

Ce30HHBIE TApaMETPBI PACCMATPUBAIOTCS TOJIBKO B TOM CJIy4Yae, €CJIM B JAHHBIX OOHAPYXEHA CE30HHOCTH HMJTH BB
3agaete napameTp [lepuon Ha Bkiajke JlOMOJTHUTEILHO.
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Onuum nocTpoeHua BpeMeHHbIX paaoB Netezza - gononHUTEeNbHO
Z[OHOIIHI/ITCIILHLIG napaMeTpbl MOXXHO UCIIOJIb30BATh, YTOOBI 3a4aThb OIIOMWMU ITPOTHO3UPOBAHUA.

Hcnoab30BaTh cHCTEMHbIE napaMeTpbl 1J1 onuuii NOCTPOCHUS MOJAECJIH. BbI6CpI/ITC OTY OIIIUIO, €CJIN BBl XOTUTE,
YTOOBI CUCTEMA caMa onpeacimiia 10NOJTHUTEIbHBIC ITapaMETPhI.

3anaiite. Boibepute 3Ty oniuto, i BB XOTUTE 3a4aTh JONOJHUTEIbHbIE TapaMeTpsl BPYUHYIo. (DTa ommus
HEOCTYIHA, €CJIU UCMOJIb3YETCS AJITOPUTM CHEKTPATIBHOIO aHAJIN3A).

* Ilepnon/Eaununs! 1uis nepuosa. Ilepron BpeMeHu, mocjie KOTOPOTo HEKOTOPOE XapakKTepUCTUIECKOE TIOBEICHIE
BPEMEHHOT0 psiia MOBTOPSET caMo cebsi. Hanpumep, 77151 BpEMEHHBIX PS0B €XeHeNeIbHBIX TPOIaXK 3a1aiTe
3HaveHue 1 715 nepuoaa u Hepenu aiist enquuull. [lepuoa 1omkeH ObITh HEOTPUIATELHBIM LIEJIBIM YHUCITIOM;
Emunngst 101 nepuoia MoryT OBITh cieayroiue - Mumucekynasl, Cexynasl, MunyTbl, Yacsl, {nu, Henemn,
Kgsapraabl uymu l'oawl. He 3anaBaiiTe 3nauenue Equnnnsl 1715 nepuojaa, eciv He 3a1aH [lepuoa nm tun 3HaYeHMIA
BpeMeHH He yncJieHHbIH. OaHako ecym 3aaaH [lepnoa, HyKHO 3a/1aTh W EQHHANBI 17151 eproaa.

ITapameTpb! 1151 IPOrHO3HPOBaHKs. BbI MoXeTe BHIOPATh BApUAHT CO3aHUS MPOTHO3A - WJIM 1O KOHKPETHON TOYKH
BO BPEMEHU, UJIM B KOHKPETHBIX TOYKAX BpeMeHH. JlOMyCTUMBbIE BXOAHbIE 3HAUCHUS [JIs1 9TUX MOJICH ONpeaeIaroTCs
TUIIOM XPAHCHUSA JAHHBIX OJI1 JaHHOI'O IOJIA, 3a JaAHHBIM JJIA TOYCK BPEMCHU HAa BKJIAIKC Tloms. }IOHOHHI/ITCHLHY}O
uHpOpMAIIIO CMOTPUTE B pa3iese |“Onu1/11/1 noJieit BpeMeHHbIX psaoB Netezza” Ha CTp. 7Sl

* Topu3oHT nporuo3a. Berbepure 3Ty onmuto, i BBl XOTUTE 3aaTh TOJILKO KOHEYHYEO TOUKY JIJIS
nporHo3upoBaHus. [IporHO3sI OyIyT MeIaThCS TOJBKO 10 3TOM TOYKH BPEMEHM.

* Bpemena npornosa. Beibepute 3Ty onmuto, 4TOOBI 334aTh OAHY WM HECKOJILKO TOUYEK BPEMEHH, [IJI1 KOTOPBIX
OynyT menatbes mporHo3bl. Haxkmute kHONKY /106aBHTh, YTOOBI JOOABUTEH HOBYIO CTPOKY B TaOJIHITy TOUCK
BpeMeHH. J17151 yaasIeHus! CTPOKM BBIOEPHTE 3Ty CTPOKY M HAKMHTE KHOTIKY Y JAJHTh.

Onuun moaenu Netezza Time Series

Ha BKJIQJIKC OHI_[I/II/I MOACJIM MOXKHO BbI6paTL, 3aaBaThb JIM UMS IJId MOACJIU, UJIU CTECHCPUPOBATH UM
aBTOMaTH4eCKU. BBl MoXkeTe 3a1aTh TAKXE 3HAYCHUS IO YMOJIYAHUIO JJIs OHU,I/II71 BBIXO/JHBIX JAHHBIX MOJCIIN.

Umsa MOJ1e/H MoxHO CI€HEpUPOBATh UM MOJCJIN ABTOMATUYCCKH HAa OCHOBE ITIOJISA HA3HAYCHU S UJIA I1OJIsA 1D (J'II/I6O
THIIa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJie He 3a,£[aHo) mbo 3a1aTh NIOJIb30BATECIIBCKOEC UM

C,ZleJ]aTb JOCTYIHBLIM /1JI1 CKOPHHI'A. 3,£[€Cb MOXHO 3a44aTb 3HAYCHUA 1O YMOJIYaHUIO OJIsA OnIuit CKOpHHTI'a, KOTOPLBIC
NOABATCA B JUAJIOTOBOM OKHE IJIsA CJICTIKA MOICJIN.

* Bkmouartp XPOHOJIOIrH4€CKHE 3HAYCHHUSA B BBIBO/I . Ilo YMOJIYaHUEO BBIXOJHBIC JaHHBIC MOJEJIN HE BKJIIFOYAKOT B
ce0s 3HAUCHUS XPOHOJIOTHYCCKUX OAHHBIX (I[aHHbIX, HCIOJIb3YEMBIX IJIA HpeHCKaSaHI/Iﬁ). Bximounte 3TOT
NEPCKIIFOYATCIIb, YTOOBI BKJIFOUYHUTH B BBIXOJHBIC JAHHBIC OTU 3HAUYCHU .

* BrurovyaTh HHTEPHOJMPOBAHHbIE 3HAYEHHSI B BHIBOJ . ECii BEI BBIOpAJIN BKJIFOUEHNE B BBIXOJIHBIC JAHHEIC
XPOHOJIOTHYECKUX 3HAYEHUH, BKJIFOUMTE 3TOT MEPEKITFOYATEIb IIPH KEJIAHUU BHIBOJUTH U HHTEPIOIUPOBAHHBIE
3HaveHus (eCJIM Takue CyniecTByioT). OOpaTuTe BHUMAHUE HA TO, YTO HHTEPIOJISAIHS paOOTAET TOJIBKO C
XPOHOJIOTHYECKUMHU JaHHBIMH, TIO3TOMY 3TOT HEPEKJIFOYATElb HEJIOCTYIIEH, €CJIM He BhIOpaHa onius BKIOYHTH
XPOHOJIOrHYeCKHe 3HAYeHHsI B BHIXO/IHbIE JaHHble. J[OMOJIHUTEIbHYIO HHDOPMAIIMIO CMOTPUTE B pa3/ieie
|“I/IHTepnonsm1/1;1 3HAYEeHUH BO BpeMEHHBIX psifgax Netezza” Ha CTp. 74l

IBM Data WH TwoStep

V3en TwoStep peanuzyet anroputm TwoStep, KOTOPHBI 00ecrieunBaeT cnocod KiiacTepusanuu B 60JIbIINX HAOOpax
JTAHHBIX.

OT1O0T y3€JI MOXHO UCIIOJIb30BATh, YTOOBI KJIACTCPU30BaTh JaHHBIC C YUYETOM JOCTYIIHOCTH PECYPCOB, HAIIPUMED,
naMsTHU 1 BPEMCHU.

Asroput™ TwoStep - aropuT™ HCClleI0BaHMsI JAaHHBIX B 6a3e NaHHbBIX, KOTOPbIi KJIACTepU3yeT JaHHbIC
CIIeIYIOIIIMM CIIOCOOOM:
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1. OA clustering feature (CF) tree is created. DTo BEICOKOCOAIAHCHPOBAHHOE AEPEBO COMCPIKUT BOZMOKHOCTH
KJIACTEPH3AIUH JJIs1 HEPAPXUUCCKOM KIaCTepU3alUy, IPH KOTOPOIi IIOT00HBIC BXOIHBIC 3aMUCH BKJIFOUATCS B
OJIHU U T€ K€ y3JIbl JIepeBa.

2. Koneunsre y31b1 nepeBa CF nepapxmiaecky KIacTepU3yIOTCS B MAMSTH, YTO 1aeT KOHEUHBIHN pe3yIbTaT
KiTactepm3anun. Hawmryuiree 9nciio KJ1acTepoB ompeaesisieTcsl aBToMaTindecku. Ecii BBl yka3beiBaeTe
MAaKCHMAaJIbHOE YHCJIO KJIACTEPOB, ONpeIesIsieTCs HauiIyyIllee YICiIo KIaCTePOB B YKa3aHHBIX Ipeesiax.

3. PesymbTat KjIacTepH3anuyl yTOYHSETCS HA BTOPOM IIIare, e K JAaHHBIM MPUMEHSETCS aJlr OPUTM, TTOTOOHBIIH
anroputmy K-cpemHux.

Onuun nonen TwoStep IBM Data WH

3ajaBast 3TH OIIMU NOJIeH, BBl MOXKETE YKa3aTh HCIOJIb30BaHUE TAPAaMETPOB POJIeH 1OJIs, ONPEAEICHHbIX B y3JIaX
BOCXOJISIIIIETO MOTOKA. BBl MOeTe Taxke BBIIIOJHUTh Ha3HAUSHUS IOJIeH BpyUHYIO.

Boi6pats 3siemMenT. BeiOepuTe 3Ty om0, 4TOOBI HCIOJIB30BATH MAPAMETPHI POJICH U3 y3J1a THIIA BOCXOISIIETO
MOTOKA VI M3 BKJIAJIKA THITHI y3J1a ICTOYHUKA BOCXOSIIETO TOTOKA. [TapaMeTpsl poJieit - 3To, HampuMmep,
Ha3HAYCHUSI U IIPEAUKTOPHI.

HacTtpouts Ha3Ha4YeHnst HoJiell. BoiOepuTe 3Ty OMINIO, €CJIH XOTUTE HA3HAYUTH OOBEKTHI HA3HAYCHHUSI, TPESIUKTOPBI U
JIPyTHe POJIH BPYUHYIO.

IMoas. HpI/I IMoOMOHIU CTPEJIOK HA3HAYBTE 3JICMEHTBI U3 3TOI'0 CIIMCKA BPYYHYIO ITOJIAM ponei/i B npaBoﬁ qyacTu
OKpaHa. 3Hayku 0003HAYAIOT JOMYCTUMBIC YPOBHU U3MEPCHUS JISd KaXXA0I'0 OJId POJIN.

ID 3anucu. HOJ’IC, 3HAYCHHUC B KOTOPOM 6y}16T HCIIOJIb30BATHCA KaK I/I,E[CHTI/I(bI/IKaTOp yHHKaJ’IbHOﬁ 3aIlicCHu.

IIpeaukTopbI(BXO0aHbIE NOs1). BEIOSprTE OMHO WM HECKOJIBKO MOJIEHt KaK BXOZHBIE MOJIS TS IIpeACKa3aHusl.

Onuuun noctpoeHua TwoStep IBM Data WH

3a,ZlaBaH OIIIUU MOCTPOCHUSA, MOXHO HACTPOUTH IOCTPOCHUC MOIACJIA B COOTBETCTBUU C BallUMU HOTpe6HOCTﬂMI/I.
Ecmm BBI XOTHTE IIOCTPOUTH MOJEJIb C OIIIUAMU IO YMOJIYAaHUIO, HAXXMHUTE KHOIIKY 33HYCTHT]>.

Mepa paccrosinusi. DTOT apaMeTp ONpPeIeIieT CHOCO0 U3MEPEHHS PACCTOSHIS MEXAYy TOUYKaMU JaHHBIX. bosbime
PACCTOSIHHSI COOTBETCTBYIO OOJIBIIAM OTJIMYUSM. BO3MOXHBI onnuu:

° Log-npanuononoﬁml. Mepa HpaBHOHOI[O6I/I$I IPUNHUCBIBACT NMIEPEMEHHBIM BEPOATHOCTHOC PACIIPEACIICHUC.
HpSHHOHaFaCTCH, YTO HENPEPBIBHBIC IICPEMEHHBIC UMECHOT HOPMAaJIbHOC PACHPEACIICHUE, 4 KATETOPUAJIbHBIC
NEPEMEHHBIC - IOJIMHOMUAJIBHOC. Bcee NEPEMEHHBIC IPEATIOJIATrAFOTCA HE3AaBUCUMBIMMU.

* EsximaoBa. EBxinoBa Mepa pacCTOSIHUS - 3TO JAJIMHA MPSIMOU MEXAY ABYMs TOYKAMU JAHHbIX.

* Hopmaim3oBannasi eBKJI0Ba. HopMan3oBaHHasI eBKJIM0BA Mepa MoJI00HA eBKIIMIOBOM, HO HOpMaJIM30BaHa
10 CPEIHEKBAAPATHYHOMY OTKJIOHEHHIO. B OTJIMYME OT €BKJIMI0BA PACCTOSIHUS, HOPMAJIM30BAHHOE EBKJIMI0BO
PACCTOAHUC HE 3aBUCUT OT €AMHUIIBI UBMCPECHU .

Yncao KJIaCTEpPOoB. 3T1O0T napamMeTp ONpeaCIaCT KOJIUICCTBO KJIaACTCPOB, KOTOPLIC 6y£[yT co3aaHbl. Bo3aMOXHBI
(02080070588

*  ABTOMATHYECKH BLIYHCJIATH YHCJI0 KJIACTEpPoOB. Yucno KJIACTECPOB BBIYUCIIACTCA aBTOMATHUYCCKU. Br1 MoxeTe
3aaTb MaKCUMAJIbHOEC YUCJIO KJIACTCPOB B IOJIC MaKCﬂMyM.

M 332[3Tb YHCJI0 KJIACTEPOB. 3a11a171Te, CKOJIBKO KJIACTEPOB JOJDKHO OBITh CO31aHO.

CTaTHCTHKH. DTOT apaMeTp ONpe/IessieT, CKOJbKO CTATUCTUK OyAeT BKIIFOUEHO B MOJIeJIb. BO3MOJHBI ONMIINU:

* Bce. Bkmrowyaercs Bcs CTAaTUCTHKA, CBA3aHHAA CO CTOJI6L[aMI/I 1 CO 3HAYCHUSIMMU.
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IIpumeuanue: DTOT mapaMeTp BKIFOYAET COOP MaKCUMAaJIbHOTO 00BbeMa CTATUCTHKY, YTO MOXKET HOBJIMSThH HA
IPOU3BOAUTEILHOCTD Ballieit cucTeMbl. Ecii BBl He XOTUTE MPOCMATPUBATh MO/IE/Ib B rpaduueckoM hopmare,
3amaiite Her.

e CroJ0nbl. BxirouaeTcs ctaTUCTHKA IO CTOJIOAM.

e Hert. BxirouaeTcs ToJbKO CTAaTUCTHKA, Tpe6yeMaﬂ OJIs1 CKOpHUHI'a MOACIINA.

Bocnpounssectn pe3yabTaThl. BKiIIOUNTE 3TOT NEPEKIIFOYATEN b, €CJIA Bbl XOTHTE 3aaTh HAYaIbHOE 3HAYCHHUE
reHepaTopa MCeBAOCTyYaMHBIX YUCET JJIsl BOCIPOU3BEACHHsI aHAM3a. MOXKHO 33/1aTh LEJI0e YUCIIO UJIM JKe CO3AaTh
TNICEBAOCITyYafHOE 1IeJI0e YUCII0, HaXaB KHOMKY CreHepHpoBaTh.

PCA IBM Data WH

AHasnu3 rJaBHBIX KOMIIOHEHTOB (principal component analysis, PCA) - 3T0 MOIIIHOE CpeICTBO COKpAIeHNs 00beMa
JIAaHHBIX, pa3paboTaHHOE JJI1 YMEHbBIIEHNUS CJIOKHOCTH AaHHBIX. PCA HaxonuT JMHeHHbIe KOMOMHAIIMY BXOIHBIX
I10JIeH, KOTOPBIMH TJIABHBIM 00pa30M OIPEIEIISIFOTCSI U3MEHEHUS B 1IEJIOM HaOope MOJIeH, I7je KOMIIOHEHTHI
OPTOTOHAJILHBI IPYT ApYTy (He ckoppesmpoBanbl). Llens PCA - HaliTi He00JIbIIIOE KOJIMYECTBO MTPOU3BOIHBIX MOJICH
(T71aBHBIX KOMIIOHEHTOB), KOTOPBIE 3)(MEKTUBHO CYMMUPYIOT HHPOPMALIHIO HCXOTHOTO HAG0pa BXOJHBIX MOJICH.

Onuuun nonen PCA IBM Data WH

Ha Bxmaake IToss ykassiBaetcs, OyayT JI UCIIOJIB30BATHCS 3HAUYCHHS POJIEH MOJIeH, y)Xe OIpe/ieIeHHbIe Ha
PACIIOJIOKEHHBIX BBIIIIE Y3JIaX, MJIM Ha3HAYCHUE MOJIei OyIeT BBIIIOJIHEHO BPYUHYIO.

Hcnonb30BaTh 3apanee 3aJanuble PoJm. JTa ONIYS IPUMEHSET TapaMeTphl poJiell (Ha3HAUYSHUH, IPeTMKTOPOB 1 TaK
Jlajiee) ¢ BOCXOASIIero y3Jja Tun (uii BKJIagku THITBI BOCXOSIIETO y3J1a HCTOYHUKA).

Hcnosab30BaTh 00/1630BaTEIbCKHE HAZHAYEHHS NOJIeli. BEIOeprTe 3Ty ONMINIo Ipy JXeJIaHUU 3a1aTh Ha3HAUCHHUS,
MIPEIUKTOPHI ¥ IPYTHE POJIA BPYUYHYIO Ha 3TOM dKpaHe.

Ioas. Vcnonp3yiiTe KHOIKH CO CTPEJIKAMH TSI HA3HAYCHNS BPYYHYIO 3JIEMEHTOB M3 3TOT'O CIHCKA TOJISIM
Pa3JIMYHBIX POJIeH cipaBa Ha SKpaHe. 3HAYKH 0003HAYAIOT JONMYCTUMEBIE YPOBHU U3MEPEHUS TSI KAXKIOTO TMOJIs
poJn.

Haxxmute kHomnky Bee, 4ToObI BEIOpATh BCe MOJISL B CHUCKE, UJIM HAXKMUTE KHONKY OT/JEJILHOTO YPOBHS U3MEPEHUH,
4TOOBI BBIOPATH BCE MOJISI C 3TUM YPOBHEM.

ID 3amncu. [Tose, koTopoe OymeT NCIOTb30BATHCS KaK YHUKAJIHHBINA HICHTH(QHUKATODP 3aIHCH.

IIpencka3zanus (Bxoaubie). Beibepure 0HO MITM HECKOJILKO MOJIEH KaK BXOIHBIE MOJIS JJIs TPEICKa3aHMUsl.

Onuuun noctpoeHua PCA IBM Data WH

Ha BKJIaJIKC HapaMeTpLI KOHCTPYKIUHU 3aAar0TCA BCE ONIUU JI NOCTPOCHUSA MOIACIIN. MO)KHO, KOHCYHO, IPOCTO
HaXXaTb KHOIIKY B])IHOJIHI’ITB, YTOOBI IIOCTPOUTH MOJECJIb CO BCEMU ONIUAMMU 110 YMOJTYAHUIO, HO CKOPEC BCETO BbI
3aXOTUTEC HACTPOUTH KOHCTPYKIUIO OJII CBOUX COOCTBEHHBIX neJjei.

LlenTpupoBath 1annbie nepea BbruuciaenneM PCA. Ecin maHHBIN MepekIrouaTesb BKIIFOYCH (TI0 YMOJTYAHUIO), 9Ta
ONIWS TEPET AHATIM30M BBITIOJIHSIET IEHTPUPOBAHNE TaHHBIX (Ha3bIBAEMOE TakXke "U3BJICUCHUE CPEIHETO").
HCHTpI/IpOBaHI/IC JAaHHBIX HCO6XOIII/IMO JJIs1 obecrnieueHust TOTO, YTOOBI TJIABHBIN KOMIIOHEHT OMUCHIBAJI HaIrpaBJICHUEC
MAaKCUMAJIbHOTO U3MCHCHNS, B IPOTUBHOM CJIy4a€ KOMIIOHCHT MOXKET 00JIbIlIE COOTBETCTBOBATEL cpeaHemMy
3HAYCHUIO JAHHBIX. OOBIYHO 3TOT MEPCKIIFOYATCIIb BBIKJIFOYACTCA TOJIBKO JJI NOBBIIICHUSA IPOU3BOAUTCIILHOCTH,
KOTJIa JJAHHBIE YK€ MOJITOTOBJIEHBI 3TUM CIIOCOOOM.
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BoinoyHITH MacuTAGMpOBaHKe JAaHHLIX Nepel BorvucIenneM PCA. DTa onmus BRITOJIHSIET MacIITAONPOBaHIE
JIAaHHBIX MIepe]l AaHAJIM30M. DTO JAeJIaeT aHAJIN3 MEeHee MPOU3BOJILHBIM, KOTAa pa3IMyHble TIEPEMEHHBIE U3MEPSIOTCS
pa3HbIMu equHUIIAMHU. B cBoeii mpocTetieit popme maciiTabupoBaHue JaHHBIX JOCTUTACTCS IEJICHUEM KaXK0i
NIEPEMEHHOM Ha €€ CPEIHEKBAAPATUYHOE OTKJIOHEHHE.

Hcnoan3oBaTh MeHee TOUHBIN, HO ObICTPBIH MeTo X Bhrumciaennss PCA. [Tpu BeiOOpe 3Toit onumu aaropuTM
HCIIOJIb3YET MEHEE TOUHBIH, HO OBICTPHINA CTOCOO HAXOXICHHUS TJIaBHBIX KOMITOHEHTOB (forceEigensolve).

YnpasneHue moaenamu IBM Data WH u Netezza

Mogaemu IBM Netezza Analytics m IBM Data Warehouse m1o6aBisroTcst Ha XOJICT B HAJIUTPY MOJEJICH TAKUM Xe
o6pasoMm, kak octajibHble Moaesn IBM SPSS Modeler, n nx MOXHO HCIOJIH30BATh TAKMM ke 00pa3zoM. OTHAKO eCTh
HECKOJIbKO BaXXKHBIX 0COOEHHOCTEH, TOCKOJIbKY Bce monesm IBM Data Warehouse i IBM Netezza Analytics,
co3aannsle B IBM SPSS Modeler, hakTuueckn cchliaroTcsi HA MOJEIIH, XpaHsIIUecs Ha cepBepe 0a3bl JaHHbBIX.
Taxum oOpa3oMm, 11 IPaBUIbHON pabOTHI IOTOKA TpebyeTcsa coequHeHne ¢ 6a30i JaHHBIX, B KOTOPOIl MoAeNb
OblJ1a co37aHa, M YTOOBI TaOJIMIA MO/JIEJIN He N3MEHSJIACh BHETHAM IIPOLIECCOM.

CKropuHr mogenen IBM Data Warehouse u IBM Netezza Analytics

Moenu npecTaBiIeHbl Ha X0JICTE 30JI0THIM 3HAYKOM cJienka Mojesin. OCHOBHASI LeJIb CJIeNKa - OLlCHUBAHKE
JIAHHBIX [IJIs1 TPOTHO3MPOBAHUS M JaJIbHEHIINIA aHAIN3 CBOUCTB Mojiesi. OlleHKH JOOABIISIOTCS B BUJIE OJHOTO I
HECKOJIbKUX JOIMOJIHUTCIIbHBIX moJiei JAaHHBIX, KOTOPBIC MOXHO J€JIaTh BUAUMBIMU, IPUCOCTUHASA K CIICTIKY Y3€J1
TaOJIMIbI ¥ BBIMOJIHSS BETBL MOTOKA, KAK OMUCAHO HIKE B 3TOM pasjielie. HekoTopble muajoroBbie OKHA CJIENKA,
takue Kak [epeBo perenuii u {epeBo perpeccuu, CoaepxkaT TOMOIHUTEIbHYIO BKJIAAKy Mo/Ie)b, Ha KOTOPOi
BBIBOJIUTCS HATJIAHOE HPE/ICTABJICHUE MOJIEIH.

HOHOJ’IHI/ITCJ'ILHLIC IOJIA OTJIMYAROTCA Hpe(l)I/IKCOM $<'| d>- Inepea MMEHEM IIOJIA HA3HAYUCHUS, I'/1€ <id> 3aBucur oT
MOACJIM U IMOKA3bIBACT THUIL HO6aBHSI€MOﬁ I/IH(I)OpMaI.II/II/I. Pazmmunsre I/IHGHTI/I(bI/IKaTOpLI OIIUCBIBAKOTCs B pa3acjax,
MOCBALICHHBIX CJICTIKY TOW WJIA MTHOW MOJIEJIN.

Yr100BI MOCMOTPETH OIICHKU, BBIITOJIHUTE CJICAYIOIINEC HeﬁCTBHﬂZ
1. TlpucoeauHUTE K CJICNKY MOACIH Y3€J1 TAOJIHIIbL.

2. OrtxkpoiiTe y3eJs TaOJIULBbI.

3. Haxwmute kHONKY BbInoHATS.

4

HpOprTI/ITe OKHO TaOJIMYHOTO BBIBOJA OO IIPpaBOI'O Kpasd, YTOOBI YBUACTH JONOJIHUTECIIbHBIC ITOJIA U UX OLICHKU.

Cnenok moaenu IBM Data WH u Netezza - Bknagka Cepsep

Ha BKJIAJKE CCpBCp MOXHO 3aaTh MapaMETPhbI CEPBEPaA AJII CKOPUHT'da MOJICJIN. MoxHo MO-NIPEKHEMY
HCIOJIb30BATh COCIMHCHUC C CEPBEPOM, 3aJdHHOC BBIIIC, @ MOXXHO NEPEMECTUTDh JAHHBIC B IPYI'YIO 6a3y JAaHHBbIX,
YKa3aB €€ 31CChb.

Caenenns o cepepe IBM Data Warehouse. 31ech 3a/1ar0TCsl TOJpOOHOCTH O COSTUHEHNN 151 Oa3bl TAHHBIX,
KOTOPYIO XOTUTE UCHOJIL30BAThH IJIsl MO/JIEJIH.

* HUcnosnb3oBanne Bocxosiero coexunenns. (ITo ymomuanuio) Vcnosb3yeT moApoOHOCTH O COeTUHEHUH, 3a/TaHHbIE
Ha BOCXOJISILIIEM y3Jie, HAPUMED, Y3Jie ICTOYHHMKA 6a3bl JaHHBIX. DTa OMIUs PabOTAET, TOJIBKO €CIIM BCE
BOCXOJISIIIIKE y3JIBI MOTYT UCIOJIB30BaTh 00paTHEIt nepeHoc SQL (SQL pushback). B aToMm ciryuae meperoc
JIAHHBIX 13 6a3bl TaHHBIX HE HYXKeH, HOCKOJIbKY SQL MOJIHOCThIO pean3yeT BCe BOCXO/ISIINIE Y3IIbL.

* IlepemecTuThb JaHHBbIE HA COe/TMHEHNe. [IepEHOCUT JaHHBIC B YKa3aHHYIO 37eCh 0a3y MaHHBIX. DTO JIeHCTBHE
MTO3BOJISIET MOJISJIAPOBAHUIO PAOOTATh, €CJTU JTAHHBIC HAXOIATCS B Apyroii 6a3e manapix IBM Data Warehouse, B
6ase MaHHBIX OT JIPYroro MOCTABIIMKA MM JTaXke B IUIOCKOM (daitie. KpoMe Toro, maHHbIe IEpeHOCITCS 00paTHO
B YKa3aHHYIO 3/1eCh 0a3y JaHHBIX, €CJIM OHU OBLIIM U3BJICUSHBI U3-3a TOTO, YTO Y3€JI He BBINOJIHUIT OOpaTHBIN
nepenoc SQL. Haxxmute xHonky IIpaBka, 4TOOB HAWTH U BEIOPATH COSAMHCHNE.
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OCTOPOKHO:

IBM Netezza Analytics u IBM Data Warehouse 00bIMHO HCIIOJIL3YIOTCS € 0YeHb 0OJILIIMMU HA0OPAMH JAHHBIX.
Ilepenaua 60JbIIMX 00BEMOB JAHHBLIX MEK/TY 0a3aMH TAHHBIX WM U3 6a3bl JAHHBLIX U 00PATHO MOKET 3aHUMATH
O4YeHb MHOT'O BpeMeHH, H 10 BO3MOKHOCTH €ro cjeayeT u3derarsb.

Umsa MO/J1€eJIH. Nwms MOJCJIN. 210 UMs BBIBOJUTCS TOJIBKO IJIA HH(bOpMaIII/II/I, U3MCHUTD €10 3€Ch HEJIb341.

Cnenku moaenen aepesbeB pewieHun IBM Data WH

Crenox MoaeCIn J€peBa peH.ICHI/Iﬁ IMOKa3bIBACT BBIXOAHBIC JaHHBIC OI€palli MOJCIIMPOBAHUSA U IMO3BOJIACT 3a1aTh
HEKOTOPBIC ONIUU IJII CKOPUHT'A MOJEIIN.

le/l 3alyCKE IMMOTOKA, COACPKAIIETO CJIIENOK MOJCJIN ACPEBA pCLUGHI/Iﬁ, Ha 3TOT y3€JI 10 YMOJIYaHUIO nobasisieTcs
OJTHO HOBOC II0JIE, UM KOTOPOI'O MOJIy4Ya€TCd U3 UMCHU HA3HAYCHU .

Tabnuua 12. lNone ckopuHra MoAenu A8 AepeBa PeLIeHM

Hmsi 100aB/IEHHOTO MOJIsK 3Havuenne

$Sl-uma_nasnavenus IIpencka3aHHOe 3HAYCHUE JJIsI TEKYIIEH 3aIHCH.

Ecmm BB BBI6I/IpaeTC onnuio BeruncauTh BEPOATHOCTH HA3HAYCHHBIX KJIACCOB /I 3anmcei CKOpMHI'a HA y3JIC
MOACTIUPOBAHUA UJIA B CIICIKE MOACJIA 1 3aITyCKACTE NMOTOK, JnobaBisieTcs CJICTYIOIICC TOJIC.

Tabnuua 13. lNone ckopuHra MoAenu A8 AepeBa PeLIeH - A0MONHUTEbHO

HVims 100aBJIeHHOT 0 MOJIst 3unavuenne

SIP-uma_nasnauenus 3nauenue nocroseproctu (ot 0,1 go 1,0) niis npeackazaHus.

CnenoK aepesa peweHun IBM Data WH - Bknagka Mogenb
Ha Bkagxe Moaelib BBIBOJIMTCS BaXXHOCTD MPEIUKTOPA TSI MOJIEJIH JIepeBa pellieHui B rpaduyeckoM popmare.
JlMHa m0JI0CKl OTpakaeT BaXKHOCTb MPEAUKTOPA.

IMpameuanne: Kormga Ber pabotacte ¢ IBM Netezza Analytics Bepcuu 2.x uim 60Jiee paHHUX BepCHid, COACPKUMOE
Moaeu A€peBa pemeﬂnﬁ BBIBOJUTCS TOJIBKO B TEKCTOBOM (bopMaTe.

JJ1s 9THX BepCHil BEIBOAUTCS CIICAYIOIIAst HHPOPMAIIHS:

» Kaxnmas cTpoka TeKCTa COOTBETCTBYET y3JIy MJIM KOHEUHOMY y3JIy.
* OtcTyn OTpakxaeT YpOBEHb JepeBa.

» Jluist y3J1a BBIBOAMTCS YCJIOBHE PACLICILIICHHUSI.

° }1.]'[5[ KOHCYHOTI'O y3Jia BBIBOAUTCA METKA HA3HAYCHHOI'O KJIacca.

Cnenok aepesa peweHunt IBM Data WH - Bknagka NapameTtpbl
Ha BKJIa K€ HapaMeTpH MOJXXHO 3a4aTb HECKOJIBKO OHHI/II71 JI1 CKOpHUHI'a MOACIIN.

BrI0uHTB BXOHbIE MOJISA. DTa ONIMS, €CJIM OHA BHIOpaHa, epeaeT BeCh UCXOIHBII HUCXOISIIMN TOTOK BXOAHBIX
noJiei, 106aBJIsAs K KaX 0l CTPOKe JAHHBIX JONOJHUATEBLHbIE TOJI MOACIMPOBaHNs. EC/IM BEIKJIFOYATE 3TOT
HepeKJroyaTesib, OyIyT nepegaBaThcs TOJIbKO IoJIe D 3anucy 1 JOMOIHUTEIbHBIE OIS MOSIUPOBAHNS, U3-32
4ero NOTOK OyJeT oOpadaThIBaThCs OBICTpEe.

Bbruuc/HTE BepOSITHOCTH HA3HAYEHHBIX KJIACCOB /I 3amuceii ckopunra. (Tosbko nis lepesa petenuit 1 Hausaoro
kputepus Baiieca) Ota onuus, ecim oHa BEIOpaHa, 03HAYAET, YTO JIONOJIHUTEIbHBIE OJIST MOICIMPOBAHNUS Oy IyT
COJIepXKaTh MOJIE JIOCTOBEPHOCTH (TO €CTh, I10JIe BEPOSITHOCTEN) TakXKe, KaK | I0JIe pecka3anuii. Ecim BRIKIIIOYUTD
9TOT INEepeKJIIoYaTelIb, OyIeT TeHEPUPOBATHCS TOJILKO MOJIE TPEACKA3aHNA.
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Hcnoab30BaTh ACTEPMUHMPOBAHHBIC BXO/IHbIC TaHHbIC. Ecmm sTa onmus BbI6p'dHa, OHa YKa3bIBA€T, YTO JIFO0 Ol
AJITOPUTM Netezza, BBINOJIHSIOIINI HECKOJIBKO IpoxXoa0B B OJHOM NPEACTABJICHUH, 6y11eT HCIIOJIb30BATh HA
KaXX10M NpoxXoJ€ OAMH U TOT XK€ Ha6op JaHHBIX. ECIM BBI BBIKJIFOUYUTE 3TOT NEPEKIrOYaTE]Ib, YKa3bIBasd, YTO 6y)1yT
HCIIOJI30BATHCA HEACTCPMUHUPOBAHHBIC JAHHBIC, CO31aCTCs BpEMCHHA Ta6n1/1ua, coJepxKaliast BBIXOJHBIC JaHHBIC
JJIs1 O6pa6OTKI/I, TAKHC KaK IMOJIYYCHHBIC Ha Y3JIC pa3/ICJICHUSA; 3Ta Ta6m/1ua YAQIACTCA IMMOCJIE CO3AaHUA MOJCIIN.

Cnenok aepesa peweHun IBM Data WH - Bknagka lNpocmoTtp
Ha Bxiaake IpocMoTp moka3zaHo mpeAcTaBJIeHUE iepeBa A1l MOJIEIN IepeBa B TOM ke BUJIE, kak 3To SPSS Modeler
JIeJIaeT J1JIs1 MOJIEJIN JIEPEBA PEIICHUIA.

Ipumeuanne: Ecim Moness noctpoena npu nomoum IBM Netezza Analytics Bepcuu 2.x uim 6oJiee paHHeid,
BkJanka Ilpocmotp nmycra.

Cnenok moaenu k-cpeaHux IBM Data WH

Crenku Moneneit K-cpeqanx comepxaT BCro HHGOPMAINIO, 3aXBaYCHHYIO MOJICITIBIO KJIaCTEPH3ALUH, & TAKXKE
“HPOPMAIIIO 00 00YYAFOIINX TAHHBIX U IPOIECCE OLEHKI.

[Tpu 3amycke MOTOKa, COAEpXKAIIEro ciIenok Moaenu K-cpenHux, 3ToT y3es JoOaBJIseT 1Ba HOBBIX MOJIS,
cozepkalux MHGOPMaNNo 0 IPUHAIJIEKHOCTH K KJIaCTepy M PACCTOSIHUU OT Ha3HAUYEHHOTO [IEHTpa KJlacTepa JJis
nanHoi 3anucu. Hosoe moste ¢ umenem $KM-K-Means npeiHa3HaueHO [Jist IPUHAJIEKHOCTH K KJIACTEPY, & HOBOE
noJie ¢ umereM $KMD-K-Means - /511 pacCTOSIHUS OT HEHTpa KJiacTepa.

CnenoK K-cpeaHux IBM Data WH - Bknagka Moaenb

Bxiragxa Mojenb COepKUT pa3InIHble Tpaduuecke IpeICTaBICHNs], HA KOTOPBIX IPUBOIUTCS CBOTHAS
CTAaTUCTUKA U PACIIPEACIICHUA I noJieu B KJ1acTepax. MoxuHo OKCIIOPTUPOBATH JAHHBIC U3 MOJEIN UJIA K€
SKCIOPTUPOBATH NPEACTABJICHUE KaK H300pakeHHUE.

Korna Bbl paboTaere ¢ IBM Netezza Analytics Bepcun 2.x mim 0oJjiee paHHUX BepPCHUil, MJIM KOT/1a BBl CTPOUTE
MoJienb ¢ Mepoit MaxanaHoOuca B kKauecTBe Mephl PacCTOSIHUS, COAepkUMoe Mojeneit K-cpeqHux BEIBOAUTCS
TOJIBKO B TEKCTOBOM (hopmare.

715 9THX BepcHil BEIBOAUTCS CIIEAYIOMIAs HHPOpMAIHS:

° CBOZIHI)IC CTAaTHCTHKH. I[J'IH €CaMOr'0 MaJICHLKOI'O X CAMOI'0 OOJIBIIIOTO KJIacTepa CBOAHBIC CTATUCTUKHN
IMOKAa3bIBAIOT YMCJIO 3amuceii. B CBOOHBIX CTATUCTUKAX BBIBOAUTCS TAKXC IIPOLUECHT Ha6opa JaHHBIX, 3aHMMAaEMBbIIi
OTHUMHU KJIaCTECpaMHU. DTOT CIIMCOK MOKa3bIBaeT Tak)Ke OTHOIIICHUE pPa3sMEpoOB CaMOT o 0OJIBIIIOTO K CAMOTO
MAaJICHBKOT O KJIACTCPOB.

° CBOZIKH KJ1acTepusanum. B CBOJAKE KJIaCTCpU3alU NECPEUUCIIAOTCSA KJIaCTCPbI, CO3JJaHHBIC aJITOPUTMOM. [[J'IH
KaXXaoro Kjactepa B Ta6J'II/ILI€ MOKAa3aHO KOJMYECTBO 3aMUCEH B 3 TOM KJIaCTCPpE€ BMECTEC CO CPCOAHUM PACCTOSIHUEM
OT LHCHTpaA KJIaCcTepa JO ITUX 3amucei.

Cnenok K-cpeaHux IBM Data WH - Bknaaka MNapameTpbl
Ha Bxiagxe ITapaMeTpbl MOXHO 3aaTh HECKOJIBKO OIIUI ISl CKOPUHIAa MOJIEIIH.

BriniouMThL BXO/IHbIE N0JISI. DTa OMINS, €CJI OHA BHIOpaHa, epe1aeT BeCh UCXOAHBIA HUCXOASIIINNA MOTOK BXOJHBIX
noJieit, 106aBIIsIsl K KaXKI0H CTPOKe TAHHBIX JIONOJHUTEIIbHBIE N10JI1 MOAEIMPOBaHusl. Ecliu BBIKITIOUUTD 9TOT
HepeKIIroYaTe b, OYIYT HepeIaBaThbCs TOJIbKO moJie ID 3ammcy u JOmOTHUTEIbHBIE OISl MOICTIMPOBAHNUS, W3-32
Yero MmoTok OyaeT oO0padaTeiBaThCS OBICTpEE.

N3mepenne paccrosinns. MeTo/1, UCHOJIB3YEMBbIit ISl K3AMEPEHUS PACCTOSHUS MEX/y TOYKAMU TAHHBIX; YeM OOJIbIIe
paccTostHus, TeM 00JIbIle pa3auaus. Onium:

* EBkimaoBo. (mo ymouauuio) PaccTosiHre Mex Oy IBYMsI TOYKAaMH BBIYUCIIICTCS IIyTEM HX COSTMHEHUS IO
NPSIMOU.

* MamnxerTten. PaccTosinue Mex1y IByMsI TOUKAMU BBIYUCIISIETCS] KAK CyMMa a0COJIFOTHBIX Pa3HOCTEH MexX 1y UX
KOOpAUHATAMU.
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* Kan0eppa. AHaJIOTHYHA MaHXETTEHCKOM Mepe pacCTOSHUS, HO 00Jiee YyBCTBUTEIbHA K TOYKAM JAHHBIX,
HAXOISIIIMCS OJIMKE K UCTOUYHUKY.

M MaKCl/lMyM. Paccrosaue MCXKAY ABYMS TOYKAMHU BBIYUCIISACTCA KaK HanOoJIbIIIee U3 paSJ’II/I"II/Iﬁ o JIF000H U3 UX
KoopauHaT.

Cnenku moaenen 6anecoBcKoi cetu Netezza

Criennok MoJiesu 6ailecOBCKOI ceTu MpegoCcTaBIsieT BO3MOKHOCTD 3aJaHts ONIMIA 1JI1 CKOPUHTa MOJECIIH.

HpI/I 3aIlyCKe MIOTOKa, COACPXKAIIECTO CJICIIOK MOJEIN OaitecoBckoi CE€THU, HA y3€JI J100aBJISIETCS OJTHO HOBOE moJe,
UM KOTOPOTO MOJIy4Ya€TCsa U3 UMCHU HAa3HAYCHM .

Tabnuua 14. lNone ckopuHra moaem A9 6aiecoBCKoi ceTu

HWms 100aBJIeHHOT0 OIS 3navenne

$BN-umsa_nasznauenus ITpencka3annoe 3HaUEHUE IS TEKYIIEH 3aIHCH.

Bu1 MoxeTe IPOCMOTPETH JOIIOJIHUTEIIBHOC I1OJIE, IPUCOCANHUB K CIICIKY MOJEJIN y3€J1 Ta6n1/1ua 1 3aIyCTUB €TO0.

Cnenok 6anecoBCKOM ceTy - BKNnagKa MapameTpbl
Ha BKJIaKE HapaMeprl MOXHO 3a4aTb OIIIUMU OJI1 CKOPUHI'da MOACIIN.

I_Ie.)]b. Ecm BBI XOTHTE MIPOBECTU CKOPUHT OJIA IIOJIA HA3HAYCHU S, OTJIMYAOIICTOCA OT TEKYIIEIrO Ha3HAYCHU S,
BbI6€pI/ITC OTO IIOJIC HA3HAYCHUS 31CCh.

ID 3anucu. Ecyin noste ID 3amucu He 3a1aH0, BBIOEPUTE 3/1ECh ITO MOJIE JJIs UCTIOJIb30BAHMSL.

Tun Mporxao3a. BapnaHT aJIrOpUuTMa NpeacCKka3zanus, KOTOpLIﬁ BbI XOTUTEC UCIIOJIL30BaTh:

* Haunyummii (camblii KoppeJMPOBaHHbII coceauuil). (Mo ymoyanuro) Vicons3yeT Hanbosiee KOppeInpOBaHHBII
coceqHul y3ell.

* Coceanuii (B3BeleHHbI NPor1o3 coceannx). VMcrnob3yer B3BEIIEHHBIN MPOTHO3 OT BCEX COCEAHUX Y3JIOB.

° Henycnﬂe coceaHue. To XKC, UTO U B npezu;mymeﬁ OINuur, HO UTHOPUPYROTCH y3JIbl C MYCThIMU 3HAYCHUSAMU (TO
€CTb y3JIbl, COOTBETCTBYIOIIIUEC anI/I6yTaM C IPOIIYIIEHHBIMHU 3HAUYCHUAMMU IJI 9K3EMILJIApA, IIPOTrHO3 IJIA
KOTOpPOTo BbI‘—II/ICJ'IﬂGTCH).

BruiounTH BXOAHBIE MOJIA. DTa ONIMS, €CJIM OHA BHIOpaHa, epeaeT BeCh UCXOIHBII HUCXOSIIMI TOTOK BXOIHBIX
noJieil, 106aBJIsAs K KaX 0! CTPOKE JAHHBIX JONOJHUATEBHbIE TOJI MOJACIMPOBaHNs. EC/IN BEIKJIFOYATE 3TOT
IepeKIIroYaTesb, OyayT NepeaaBaThes TOJIBKO noJie ID 3anucu u 1onoJHUTEeNIbHbIE 1T0JI MOJESIMPOBAHYS, H3-32
4ero MOTOK OyJeT oOpadaThIBaThCs OBICTpEE.

Cnenkun HanBHbIX moaenen Baneca IBM Data WH

CIrennok HauBHOM MO A€ Baiteca OpeaoCTaBJISACT BO3MOXHOCTD 3aJaHUA OMNIUN J1s CKOpHUHTa MOJCJIN.

HpI/I 3aIlyCKe MOTOKA, COACPKAIIECTO CIJICIIOK HAWBHOU MOJIEJIN Baﬁeca, Ha 2TOT y3€J 10 YMOJTYaHUIO HO6aBH§I€TCH
OJTHO HOBO€ ITOJIE, UM KOTOPOT' O ITOJIy4a€TCA U3 UMCHU HA3HAYCHUA.

Tabmuua 15. lNone ckopuHra HanBHov Mogesnm baiieca - 3Ha4deHue no yMon4aHuo

HVims 100aBJIeHHOr 0 MOJIst 3navenne

Sl-uma_nasznauenus ITpenckazannoe 3Ha4YeHUE AJIs1 TEKYIIEH 3anucy.

Ecmm BEI BI)I6I/IpaCT€ OIIIUEO Boruncmrtb BE€POSATHOCTH HA3HAYCHHBIX KJIACCOB 1JIs 3anmceit CKOpHHI'a Ha y3JI1€
MOJCJIUPOBAHUA UJIM B CJICIIKEC MOJCJIA U 3aIllyCKACTC IIOTOK, I[O6aB.]'IﬂIOTC$I CJICAYOIIUEC ABaA MMOJIA.
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Tabmuua 16. [Nonsa ckopuHra HamBHOM Mozenn baiieca - AononHUTEIbHO

Vims 100aBJIeHHOr0 MOJIst 3navenne

$IP-ums_nasznauenus BaiiecoBckuii yucuTe b KJ1acca I 9K3eMILTsIpa (TO eCTh
POU3BE/ICHUE AIPUOPHON BEPOSITHOCTHU KJIACCA U YCIIOBHBIX
BEPOSITHOCTEH 3HAUCHUIT aTPUOYTOB IK3EMILISIPA).

SILP-uma_nasnauenus HartypasnbHblii Jorapud™M nocyieaHero.

JonosHuTeNbHbIE MOJISI MOXHO IPOCMOTPETD, IPUCOEAMHUB K CJIENIKY MOJIeSU y3es Tabymua u 3amycTUB ero.

Cnenok HauBHoro baneca IBM Data WH - Bknagka lNMapameTpbl
Ha Bxutagke [TapameTpbl MOXHO 3aaTh ONIUH JJI1 CKOPUHTA MO/JICJIA.

Brumiounth BXO/HBIE NOJIS. DTa OMIMs, €CJIM OHA BHIOPAHA, epelaeT BeCh UCXOIHBIN HUCXOASIIUMA IOTOK BXOIHBIX
Honeﬁ, ,E[O6aBJ'[ﬂﬂ K Ka)K,HOﬁ CTPOKE JaHHBIX JONOJIHUTEJIbHBIC I1OJII MOACIIMPOBAHUS. Eciu BBIKJIFOYUTE 3TOT
HepeKJIIoYaTelIb, OyIyT epeaaBaThCs TOJbLKO noJie 1D 3anucu 1 JONOJHUTEIbHBIE OISt MOJICJIMPOBAHMS, 13-32
4ero NoTok 0yaeT oOpabaThIBaThCs OBICTpEE.

BbIYHCIHMTD BEPOSITHOCTH HA3HAYEHHBIX KJIACCOB JUIs 3anmmceli ckopunra. (Tosbko i JdepeBa perrenuit 1 HanBHOTO
kputepus baiieca) Dta ommusi, ecii OHA BEIOpaHa, 03HAYAET, YTO JOMOJIHUTEIIHHBIE OIS MOACIIMPOBAHAS OYIyT
COZIePKaTh IOJIE JOCTOBEPHOCTH (TO €CTh, IOJIE BEPOSITHOCTEH) TakKe, Kak ¥ MoJIe peicka3anuii. Ecim BRIKITFOUNTD
3TOT MEPEKJII0UATeIb, OyIeT TeHEpUPOBATHCS TOJIBKO MOJIE IPeACKa3aHuUil.

Ynqumb TOYHOCTb BepOﬂTHOCTeﬁ JJId He0OJIbIINX WA CHJILHO Hecﬁa.]'[aHCl/IPOBaHHle Haﬁopos JAHHbIX. le/l
BBIYUCJICHUA BepOﬂTHOCTeﬁ oTa (byHKHI/ISI BBI3BIBACT CIIOCOO m-OLCHKHU JJId UCKJTFOUCHU S HYJICBBIX BepOﬂTHOCTeﬁ npu
BBIYHMCJICHUU. DTOT THUI BBIYHACIICHHS BCpOﬂTHOCTeﬁ MOXKET BBIIIOJIHATHCSA MCHJ’IGHHGﬁ, HO OH JacT JIy4lIne
PE3YyJIbTAThI AJIs HeOOJIBIINX U CUILHO H€C6aJ'IaHCI/IpOBaHHbIX Ha60pOB JaHHBbIX.

Cnenku mogenen KNN IBM Data WH

Crenok moaerm KNN npegoctasiisieT BO3MOKHOCTD 3aTIaHUS OINIIUHA 151 CKOPUHTA MOJIEIIH.

ITpu 3amycke nmoToka, coaepxarero cienok moaein KNN, Ha y3es1 1o6aBisieTcss OTHO HOBOE I10J1e, UM KOTOPOTO
IOJIy4Ya€TCd U3 UMCHU HA3HAYCHU .

Tabnuua 17. lNone ckopuHra moaemm ana KNN

HVims 100aBJIEHHOTO NOJIst 3nauenne

$KNN-ums_naznavenus ITpenckazanHoe 3HaUeHUE AJ1s TEKYIIEH 3aIUCH.

Bur moxeTe OPOCMOTPETb AOMOJIHAUTEIBbHOC IIOJIC, MPUCOCANHUB K CJICIKY MOJCIIN y3€JI Ta6m/1ua " 3aIyCTUB €T 0.

Cnenok KNN IBM Data WH - Bknagka NMNapameTpbl

Ha Bxiagke HapaMeTpm MOXHO 3aJaTh ONIUU JJIsI CKOPUHTAa MOJCIIN.

N3mepenne paccrosinns. MeTon, UCTIOIb3yEeMbI [1JIs1 U3MEPEHHS PACCTOSHUS MEXAY TOUKaMH JAHHBIX; 4YeM OOJIbIle

paccrosiHus, TeM Oostblie passmyus. Onmun:

* EBkimposo. (o ymosuanuio) PacctosiHue Mexay AByMsI TOUYKaMM BBIYUCIIIETCS IyTEM UX COCIUHEHHS 1O
IPSAMON.

* ManxerTeH. PaccTostare Mexay ABYMSI TOUYKAMHE BBIYUCIISIETCS KAK CYMMa a0COJTFOTHBIX PA3HOCTEH MEXIy UX
KOOpAMHATAMU.

M Kanﬁeppa. AHaJIOTHYHA MaHXETTEHCKOM MEPE PaCCTOAHUA, HO OoJtee YYBCTBUTCJIbHA K TOYKaM JAaHHBIX,
HaxXogJAIMCs OJIKe K HUCTOYHUKY.

M MaKCl/lMyM. Paccrostaue MEXOY ABYMs TOYKAMU BBIYUCIISACTCS KaK HauOoOJIbIIIee U3 pa3J'IH‘—IHﬁ 10 JIF000M U3 BX
KOOpAHUHAT.
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KoJsmyectBo 6/mkaiimmx coceneii (k). KosmiecTBo 6mmkaitiimmx coceneit 1151 KOHKpeTHOTO Habmonenus. ObpaTture
BHUMaHME Ha TO, YTO MCIOJIb30BAHUE OOJIBIIETO YUCIIA COCe/ieil HeoOsI3aTeIbHO TPUBOAMT K O0Jiee TOYHOW MO/IEIH.

Br16op k ympaBiisieT COOTHOIICHHEM MEX/1y Hpe0TBpAlleHHEM NepeolyueHns (OHO MOXKET OKa3aThCsl BAXKHBIM
0COOEHHO /U151 "3aIIyMJICHHBIX" TAHHBIX) U pa3peleHus (IPUBOISIIEro K Pa3IMIHbIM MPEACKa3aHUsIM JIJIST CXOXKUX
9K3eMIUISIpoB). OOBIYHO 3HAYCHUE k IPUXOANUTCS] HACTPAMBATh JIJIS1 KAKAOr0 HAbopa NaHHBIX C TUITUYHBIMU
3HAYEHHUSIMH, PAHT KOTOPBIX MEHSETCS OT | 10 HECKOJIbKHX JECSTKOB.

BruiounTh BXOAHbIE MOJISA. DTa ONIMS, €CJIM OHA BEIOpaHa, epeaeT BeCh UCXOMHBII HUCXOISIIMI TOTOK BXOIHBIX
noJieil, 106aBJIsAs K KaX 0! CTPOKe JAHHBIX JONOJHUTEbHbIE T0JI MOJACIMPOBaHNs. EC/IN BBIKJIIOUUTE 3TOT
IepeKIrouaTesb, OyayT HepeaaBaThbes TOJIbKO noJie ID 3anucu u 1onoJHUTEIbHbIE 1T0JI MOJEIMPOBAHYS, H3-32
4ero NOTOK OyJeT oOpabaThIBaThCs OBICTpEE.

CTaH}IapT]{BOBaTb H3MEpPEeHud nepea BbIMMC/JICHHEM PACCTOSIHUA. Orta onmusd, €CJIid OHa BI)I6paHa, CTAaHOapTU3UPYECT
U3MEPCHUSA A1 HCIIPEPBIBHBIX BXOAHBIX noJjeu M[epea BEIMUCIICHUEM 3HAYECHU I paCCTOHHI/Iﬁ.

Hcnosb30BaTh CTpesKHEBbIE HAOOPDI /1JIsl OBBIIIEHHS] NPOU3BOAUTEIHLHOCTH /1151 G0JILIIMX HAO0OPOB JAHHBIX. DTa
OTILIUS, €CIIM OHA BBIOpaHA, HCIOJIb3YEeT BRIOOPKH CTEP>KHEBBIX HAOOPOB IJIs1 YCKOPEHU S BEIYUCIICHHS B CIIy4ae
y4acTus B HeM OOJIbIIMX HaOOPOB TaHHBIX.

Cnenku moaenen pasgenutenbHou Knactepusauum Netezza

Crienox Moemn pa3I[eJ'IPITeJ'ILHOﬁ KJlacTepusaliuu nmpeaoCcTaBad€T BO3MOXHOCTD 3aJaHU onuuit ajs CKOpHUHTa
MOJEJIN.

HpI/I 3aIlyCKe MOTOKA, COACPXKAIIECTO CJACIIOK MOJEIN pa3HCHHT€HBHOﬁ KJIAaCTCpU3alui, Ha 3TOT Y3€CJI HOGaBHHeTCH
JABAa HOBBIX IIOJISI, UMCHA KOTOPBIX MMOJIYYarOTCA U3 UMCHU HA3HAYUCHUA.

Tabnuua 18. [Mons cKopuHra Moaenv AnA PasaennTesbHoM Knactepusaumm

HVims 100aBJIeHHOr 0 MOJIst 3navenne

$DC-umsa_nasnauenus Wnentudukatop moakIacTepa, KOTOpOMY Ha3HAYEHA TEKyIIast
3QIKCh.

$DCD-ums_nasnauenus PaccTostHre OT eHTpa MOAKJIACTEPA ISt TEKYIIEH 3aIHCH.

JIOHOHHI/ITCJ'ILHI)IC IIOJIA MOXHO IPOCMOTPETH, HPUCOCANHUB K CJICTIKY MOJCJIN Y3€JI Ta6m/111a 1 3aITyCTUB €I 0.

Cnenok pa3sgenutenbHon Knactepusauumn Netezza - Bknagxa MNapameTpsbl
Ha BKJIa K€ HapaMeTpH MOXHO 3a4aTb OIIIIUMU OJIs1 CKOPUHI'da MOICIIN.

BruiounTh BXOAHbIE MOJIA. DTa ONIMS, €CJIM OHA BHIOpaHa, epeaeT BeCh UCXOIHBII HUCXOISAIIMI TOTOK BXOAHBIX
noJieit, 106aBJIsAs K KaX 0! CTPOKe JAHHBIX JONOJHUATEBHbIE TOJI MOJACIMPOBaHNs. EC/IN BBEIKJIIOYATE 3TOT
IepeKIIrouaTesb, OyayT NepeaaBaThbes TOJIbKO noJie ID 3anucu u onoJHUTEeNIbHbIE 1T0JI MOJESIMPOBAHYS, H3-32
4ero MOTOK OyJeT oOpadaThIBaThCs OBICTpEE.

I/I3Mepelme paccrosiHus. MCTO,E[, I/ICHOJTI)3yeMLIﬁ JJIL UBMEPCHUSA PACCTOAHUA MEXKY TOYKAMU JaHHBIX; YEM OoJIblIIe
pacCTosgHusd, TEM 0oJIbIIIEe pas3jm1us. OHHI/II/IZ

* EBkimaoBo. (1o ymouauuro) PaccTosiHue MexXay ABYyMsI TOUYKAMH BBIYUCIIIETCS IyTEM UX COSTUHEHHS 110
IPSIMOHA.

* ManxerreH. PaccTostHue MEXIy IByMS TOYKAMH BBIYUCIISIETCS] KaK CyMMa abCOJIFOTHBIX PAa3HOCTEH MeXIy UX
KOOPJMHATAMH.

M Kaﬂﬁeppa. AHaJIornYHa MaHXETTEHCKOM MEPE PaCCTOAHUA, HO Ooee YYBCTBUTCJIbHA K TOUYKaM JaHHBIX,
HaxoAmumMcea OmmKe K HUCTOYHUKY.

* MakcumyMm. PaccrosiHue Mex Iy IByMsI TOYKAMHE BBIYUCIISETCS KAK HAUOOJIbIIIEe U3 PA3IMYUi [0 JIFOOOM U3 UX
KOODJIMHAT.
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IIpuMeHenHblii ypoBeHb HepapXuH. Y POBEHb UEPAPXUM, KOTOPBIA HYKHO MPUMEHHUTH K JAHHBIM.

Cnenkun mogenen PCA IBM Data WH

Crnenox monemu PCA npenocTaBiisieT BO3MOXHOCTD 331aHUS ONLUIM 111 CKOPUHTA MOJIEJIH.

HpI/I 3allyCKe€ IOTOKA, COACPXKAIIECTO CJICIIOK MOIEIIN PCA, Ha 3TOT y3€J 10 YMOJITYaHUEO I[O6aBJ'I9[CTC$I OIHO HOBOEC
IoJIE, UM KOTOPOI'O IMOJIYy4aCTCsd U3 UMCHU HA3HAYCHU .

Tabmuua 19. lNone ckopurra moaenm ana PCA

Vims 100aBJIeHHOTO MOJIst 3navenne

$SF-umsa_nasnauenus IIpencka3anHoe 3HAUEHME AJIS TEKYIIEH 3aIUCH.

Ecnu BBl BeIOMpaeTe GoJIbliiee eAUHULBI 3HAYCHNE B 110JIe YUHC/I10 MJIaBHBIX KOMIOHEHTOB ... HA y3J1€ MOJIeJIMPOBAHUS
UJIM B CJIEIKE MOJEJIH U 3aIlycKaeTe IOTOK, Ha y3Jie J0OaBJIsieTCs HOBOE HOJIe U1 KaXI0ro KOMIIOHEHTa. B aToM
cJIy4yae MMeHa 1oJeil nonosHstoTes cyddukcamu -n, rae n - 370 HoMep KoMIoHeHTa. Hanpumep, ecimm Monieib
HA3BIBACTCS pca U CONIEPKUT TPH KOMIIOHEHTA, HOBBIE 1OJIs1 OyayT Ha3bBaThbes $F-pca-1, $F-pca-2 n $F-pca-3.

Z[OHOJIHI/ITCJILHLIG IIOJII MOXHO ITPOCMOTPETh, MIPUCOCANHUB K CJICTIKY MOJCJIN Y3CJ1 Ta6m/ma 1 3aIyCTUB €T 0.

Cnenok PCA IBM Data WH - Bxnagka NapameTpbl

Ha BKJIaJIKC HapaMeTpm MOXHO 3a4aTh ONIUU JJIsI CKOPUHT'Aa MOJCIIN.

UncJ10 riIaBHBIX KOMIIOHEHTOB, HCMOJIb3YEeMBIX B poeKImH. KoJImuecTBO TJI1aBHBIX KOMIIOHEHTOB, 10 KOTOPBIX BEI
XOTHTE YMEHBIINTH HA0Op JaHHBIX. DTO 3HAYEHNE JOJDKHO HE IPEBOCXOIUTD YHACIA aTPHOYTOB (BXOTHBIX MOJIEH).

Bru1iouHTH BXOAHBIE MOJISA. DTa ONIMS, €CJIM OHA BHIOpaHa, epeaeT BeCh UCXOIHBII HUCXOSIIMI TOTOK BXOIHBIX
noJiei, 106aBJIsAs K KaX 0! CTPOKe JaHHBIX JONOJHUTEbHbIE 0JI1 MOJACIMPOBaHNs. ECIIN BBIKJIIOYUTE 9TOT
HepekyroyaTesib, OyayT nepegaBaThes TOJbKO 1oJte 1D 3anucy U JONOHUTEIbHBIE OIS MOISIUPOBAHUS, U3-32
4ero MOTOK OyJeT oOpadaThIBaThCs OBICTpEE.

Cnenkun mogenein aepeBbeB perpeccumn Netezza

Ciertox MOJCJIN ACPEBA PErPECCUU MPEAOCTABIISACT BO3MOXHOCTD 3aaHUA OMIUN AJIs CKOpHHTa MOJECJIN.

HpI/I 3aIlyCKe MOTOKA, COACPKAIIETO CJICIOK MOJCJIN AC€PEBA PErPECCUM, HA 3TOT Y3€JI IO YMOJIYAHUIO IIO6aB.HHCTC§I
OJTHO HOBOC ITOJIE, UM KOTOPOTO ITOJIy4a€TCd U3 UMCHU HA3HAYCHUA.

Tabnunua 20. lNone ckopuHra MoAenu A8 AepeBa perpeccuu

HVims 1006aBJIeHHOr 0 MOJIst 3navenne

$l-umsa_nasnauenus ITpenckazannoe 3Ha4YeHUE AJIs1 TEKYIIEH 3aMuCH.

Ecmu BEI BI)IGI/IpaCTe OIIIUEO BoruucmTh OICHOYHYIO JTUCIECPCHIO HA Y3JI€ MOJCIIMPOBAHMS UJIA B CJIENIKE MOJCIIA U
3allyCKacTeC IIOTOK, HOGaBJ’IHeTCH cJIeayrouiee moJie.

Tabnuua 21. [Mone ckopuHra MoAenm AnA AepeBa Perpeccuy - AOornoHNTELHO

HWms 100aBJIEHHOT0 OIS 3navenne

$IV-LM/lﬂ_Ha3Hall€Huﬂ OHCHCHHI)IC JUCIICPCUU TPEACKA3AaHHOI'O 3HAYCHU .

JonoHuTeIbHBIE TOJISI MOXXHO TPOCMOTPETD, MPUCOEAMHMB K CJIENIKY MOJIeSN y3es1 TabJymia u 3amyCcTUB ero.

Cnenok aepesa perpeccun Netezza - Bknagka Moaenb
Ha Bkiagxe Moaesib BBIBOJIMTCS BAXXHOCTD MPEIUKTOPA ISl MOJCIIH JiepeBa perpeccuu B rpaduyeckoM popMmare.
Z[J'II/IHa IIOJIOCBHI OTPAXACT BAXXHOCTD IIPEAUKTOPA.
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IMTpumeuanue: Korpaa BeI paboTaete ¢ IBM Netezza Analytics Bepcuu 2.X nimm 60Jiee paHHHX BepCUi, COIEPKUMOE
MOJIE/IN JePeBa PErPeCCUU BBIBOIUTCS TOJIBKO B TEKCTOBOM (hopMare.

JJ1st 9THX BepCcHii BEIBOJUTCS CJICAYIONIAsI HH(POPMAIHS:

» Kaxmas cTpoka TeKCTa COOTBETCTBYET y3JIy HJIM KOHEYHOMY y3JIy.
* OTcTyn OTpaxkxaeT YPOBEHb JepeBa.

* J171s y3J1a BEIBOAUTCS YCIJIOBHE PACIIETIICHUS.

° I[J'IH KOHCYHOTI'O y3J1a BBIBOAUTCA METKA HA3HAYCHHOI'O KJIacca.

CnenoK gepeBa perpeccuu Netezza - Bknagka NapameTpbl
Ha BKJIa K€ HapaMeTp},I MOXHO 3aaTh ONIWU JII CKOPUHTI'a MOJCJIN.

BxJirounTs BX0AHBIE MOJIS. DTa OMIHUS, €CIM OHA BBIOpaHa, epedacT BeCh MCXOTHBINA HACXOISIINAN MOTOK BXOTHBIX
OJIEH, T00ABIISISI K KaX/I0# CTPOKE JTAHHBIX TOMOJIHUTEILHBIE [OJI MOACIMPOBAHUS. ECIIM BBIKITIOYUTD 3TOT
MePEeKTIOYATEb, OYIYT MEPEAaBATLCS TOJBKO moJie ID 3anucu v JONOIHUTEIbHBIE OISl MOJICTUPOBAHMUSI, H3-3a
4ero MoTok OyaeT oO0padaThIBATLCS OBICTpEE.

Paccuntats ouenky aucnepcun. O603HavaeT, JOJDKHBI JIM ObITH BKJIFOUEHBI B BHIXOJIHBIE TAHHBIE TUCIIEPCUI
Ha3HAYEHHBIX KJIACCOB.

Cnenok aepesa perpeccun Netezza - Bknagka lNpocmoTp
Ha Bkiaaxe IIpocMoTp mokaszaHo mpeAcTaBJIeHUE epeBa 1 MOJICIIA IepeBa B TOM e BHIE, kKak 93To SPSS Modeler
JIeJIaeT JJI MOJIEJIN IepeBa PErPeCcCHi.

IMpumeuanne: Eciu moness mocTpoeHa npu momorim IBM Netezza Analytics Bepcuu 2.x wym 0oJiee paHHei,
BkJsaaka IlpocMoTtp nmycra.

Cnenku moaenen nuHenHon perpeccum IBM Data WH

Crnernox MOJIEJIM JIMTHEHHOM perpeccuu nNpe€aoCTaBIsA€T BO3MOXHOCTD 3adaHUA OMIUN AJ1s CKOpHHTa MOJCJIN.

HpI/I 3aIlyCKe MOTOKA, COACPXKAIIECTO CJICIIOK MOJEIN JIMHEHOM perpeccun, Ha y3€J1 ,[[063_BJI$ICTCSI OJIHO HOBOC€ II0JIC,
UM KOTOPOIr'o NOJIy4acTCad N3 UMCHU Ha3HAYCHUA.

Tabnuua 22. lNone ckopuHra A8 IMHENHOA perpeccum

HVims 100aBJIeHHOr O MOJIst 3navenne

SLR-ums_nasznauenus ITpenckazannoe 3Ha4YeHUE AJIs1 TEKYIIEH 3anucy.

Cnenok nuHenHoun perpeccum IBM Data WH - Bknagka NapameTpbl
Ha BKJIaKEC HapaMeprI MOXHO 3a4aTb OIIIIUU OJIs1 CKOPUHI'da MOICIINA.

BrutiounTh BXOAHbIE MOJIA. DTa ONIMS, €CJIM OHA BHIOpaHa, epeaeT BeCh UCXOMHBII HUCXOISIIMI TOTOK BXOAHBIX
HOHeﬁ, Z[O63.BIIHH K Ka)K):[Oﬁ CTPOKE NJaHHBIX JOMOJIHUTECIbHBIC ITOJIA MOJACIIMPOBAHUS. Ecim BBEIKJIFOUUTE 3TOT
HepeKIrouaTesb, OyayT HepeaaBaThbes TOJIbKO noJte 1D 3amucu u 1onoJIHUTEIIbHBIE T0JI1 MOAEINPOBAHUS, U3-32
4ero NOTOK OyJeT oOpabaThIBaThCs OBICTpEE.

Cnenok moaenu BpemeHHbIX paaoB Netezza

Crerox MOJCJIM MPEAOCTABIIACT JOCTYII K BBIXOAHBIM JaAHHBIM OIICpalliil MOICJIIMPOBAHUA BPEMCHHOI'O pAdA.
Brixoanbie gaHHBIE COCTOST U3 CJIEAYrOIHUX MOJIEH.
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Tabnnua 23. BbixoaHeie nosisa MOAEM BPEMEHHbIX PAAOB

TTone Onncanue

TSID WNnentudukatop BpeMEHHOTO Psijia; COAECPKUMOE OIS, 3aaaHHoro st ID
BPEMEHHBIX psi1oB Ha Bkajake [Tosist y3sia MoaemupoBanusi. JlOMOJIHUTEIbHYIO

uHbOPMAIIHIO CMOTPHTE B paszese| Onmuu nosneii BpemennbIx psnos Netezza” Hal

TIME Ilepuon BpemMeHU B TEKYILLIEM BPEMEHHOM DSIAY.

HISTORY 3HaYeHHS XPOHOJIOTHYECKUX TAHHBIX (TaHHBIE, HCIOJIb3YEMbIE [IJIS TPECKA3aHNUA).
DTO moJie BKJIKOYAECTCS TOJILKO B TOM CJIydyae, €CJId BbIOpaHa oy BKiIouuTh
XPOHOJIOTHYECKHe 3HAYeHHs] B BBIXO/IHbIE JaHHbIe HA BKJIajke [lapamMeTpsl cienka
MOJIEJIN.

$TS-INTERPOLATED WHTepnompoBaHHble 3HAUYCHNUS, IIe OHU UCIOJIb3YIOTCS. DTO MOJIE BKJIFOYAeTCS
TOJILKO B TOM CJIy4ae, eCJId BbIOpaHa onuus Br/IOYATbL HHTEpPHOIHPOBAHHbIE
3HA4YeHHsl B BLIXO/IHbIE JaHHbIe Ha BKJIagke [lapameTpsl cenka Mojaen.
WHaTepnossinus - 3To ojHa U3 onnuii Ha Bkjaaaxke ONIUK IOCTPOSHUS y371a
MOJEINPOBAHHUS.

$TS-FORECAST 3HaueHUs MPOTHO3a JIJIT BPEMEHHOTO psijia.

I[.]'IS[ IMPOCMOTPA BBIXOJHBIX JaHHBIX MOJCIIN NPUCOCANHUTE y3€J1 Ta6m/1ua (C BKJIaJKHU BI)IXO}IHI)IC JAHHBIC MMaJIUTPbL
y3J1a) K CJITIKY MOJIEJIN U 3amycTuTe y3esa Tabsauna.

Cnenok BpemeHHoro paaa Netezza - Bknagka NMNapameTpbl
Ha BKJIa K€ HapaMeprI MOJXXHO 3a4aThb OIIIUHU IJIsA HaCTpOﬁKH BBIXOJOHBIX JaHHBIX MOJICJIN.

Nmsa mogemm. Vmst MOICJIM, KaK OHO 3aJaHO Ha BKJIAJKE Onuun Moaesu y3J1a MOJACIIMPOBAHUS.

prFI/IC OIINMM COBIIAAAKOT C OIIIUAMU HA BKJIAJOKEC OHHI/II/I MOACIUPOBAHUA y3J1a MOACIIUPOBAHUA.

Cnenok 0606LwweHHON nuHenHon moaenu IBM Data WH

Crernox MOJCJIU NPEAOCTABIIACT JOCTYII K BBIXOAHBIM JAdHHBIM ON€pallvui MOOCJIUPOBAHUS.

HpI/I 3aIlyCKe IOTOKA, COACPKAIICTO CJICIIOK MOIECIN O606LLI€HHOFO JIMHEMHOT O MOOCJIMPOBAHUS, HA Y3CII
,Z[O6aBJ'I$IeTCH OTHO HOBOC IIOJIC, UM KOTOPOI'O IMOJIYIaCTCsA U3 UMCHU HA3HAYCHUA.

Tabmuua 24. lNone ckopuHra A1 0606LUEeHHO IMHERHOI Modenu

HVims 100aBJIeHHOr0 MOJIst 3navenne

S$SGLM-umsa_naznauenus ITpenckazanHoe 3Ha4YeHUE AJI51 TEKYIIEH 3aMucy.

Ha BKJIaJIKC Moaem) BBIBOJATCS PA3JIMYHBIC CTATUCTUYCCKUC JAHHBIC, OTHOCAIINUECIA K MOJICJIN.

BbIXO,E[HLIe HJaHHBIC COCTOAT U3 CIACAYIOIIUX MOJIEH.

Tabnuua 25. BeixoAHble nosas u3 06001LEeHHOA NMHerHo Moaenm

IToJie BbIBOAA Onucanne

ITapameTp ITapameTpsl (TO €CTh NPeIUKTOPHBIE IEPEMEHHBIE ), HCIIOJIb3YEMbIE MOIEIbIO. DTO YUCIOBBIC
WJIM HOMHUHAJIbHBIE CTOJIOLBI, & TAKXKe CBOOOIHBI 4sIeH (ITOCTOSIHHBII 4JIeH B MOJIEJIN
perpeccun).

Bera KoadpduumeHt xoppessauuu (TO €CTh JMHEHHBI KOMIOHEHT MO/IEIIN).

CpennexBaipatuyHas omubka | CpelHeKBaIpaTHYHOE OTKJIOHEHUE JIJIs1 OeTa.

Kpurepnit CTaTHCTHYECKHA KPUTEPHHA, UCIOJIb3YEeMBbIil [JIs1 OLEHKH JOMYyCTUMOCTH TapamMeTpa.
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Tabnnua 25. BeixoaHeie nonsa n3 0606LUEHHON TMHENHOM MoAeM (MPOAOMKEHNe)

IToJe BEIBOIA Onncanue

p-3HaYeHUe BeposiTHOCTD OIIMOKY B IPEANIOJIOKEHNH, YTO TapaMeTp 3HAUUMBIi.

CBo/JIKa OCTaTKOB

Tun ocraTka Tun ocraTka MpeacKa3aHus, 11 KOTOPOTO MOKA3aHbl CBOAHbIC 3HAYCHMS.
RSS 3HaueHue ocTaTKa.

CT.CB. Yuco cTeneHeii cBOOOIbI OCTATKA.

p-3HauCHUE BeposiTHOCTE ommbku. BoJbloe 3HaUeHne 03HAYAET TUIOXYIO MOTOHKY MOJICSTH; MaJIeHbKOe

3HAYCHUEC - XOPOIIYIO MIOATOHKY.

Cnenok o6o06wweHHoi nuHeiHoi moaenu IBM Data WH - Bknaaka MapameTpbl
Ha BKJIaJIKC HapaMeTpLI MOXHO HACTPOUTH BBIXOAHBIC JaHHBIC MO/JCIIN.

DTO Ta Ke omuus, KoTopas nokasaHa s O CKOPUHTA HA y3Jie MOieJIupoBaHusl. JlomoJTHUTEJIbHYIO
uH(pOpPMAIIUIO CMOTPUTE B pa3jeiie |“OHI.II/II/I 00001enHo# mHeitHoi Moaesm IBM Data WH - onmum ckopunra” Hal
Tp. 65

Cnenok moaenu TwoStep IBM Data WH

IIpu 3amycke MOTOKA, COAEPIKAIIETO CIICMOK Moesu TwoStep, 3TOT y3ei 100aBJIAeT ABa HOBBIX MOJIS, COACPKAIIUX
HH(POPMAIIHMIO O IPUHAJISKHOCTH K KJIACTEPy U PACCTOSHUM OT HA3HAYEHHOTrO IEHTPa KjacTepa sl JaHHOM
3anucu. HoBoe noJie ¢ umenem $TS-Twostep npeanasHaueHo I IPUHAJIEXHOCTH K KJIACTEPY, 4 HOBOE IOJIE C
umeneM $TSP-Twostep - IU1s1 pacCTOSHUSI OT LEHTPA KJIacTepa.

Cnenok TwoStep IBM Data WH - Bknagka Mogenb

Bxiiagxa Mojesb COepKUT pa3InyHble TpaduuecKre IpeICTaBICHNs], HA KOTOPBIX MPUBOIUTCS CBOTHAS
CTAaTUCTUKA U PACIIPCACIICHUA OJI oJIEN B KJIacTepax. MoxHo OKCIIOPTUPOBATH JAHHBIC U3 MOJEIN UJIN KE
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 noanepxusaet unterpaunto Db2 for z/OS, yTo naeT BO3MOXHOCTH 3alyCKaTh pacllipeHHbIE
¢byHKIUYN aHa M THKA Ha cepBepax Db2 for z/OS. Bel MoxeTe 00paTUTHCS K 3THM BO3MOXHOCTSIM Yepe3
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 ¢ ucnonb3oBaruem Beirox IBM Db2 Analytics Accelerator.

SPSS Modeler moaiepkuBaeT MHTErPAIMIO CO YKa3aHHBIMU HIDKe ajiroputMamu u3 Db2 for z/OS.
* JlepeBbs pelieHuit

* K-cpennux

* HauBHas MoJeJb bailieca

» JlepeBo perpeccun

* TwoStep

TpebosaHua ana uHTterpaumm c IBM Db2 for z/OS

UToOBI BEIIOJHSATE MOJICJIMPOBAHUE B Oa3e JaHHBIX C UCIoIb30BanreM Db2 for z/OS u IBM Db2 Analytics
Accelerator for z/OS, He0OX0OAMMBI IPUBEICHHBIE HIKE YCIOBHS. UTOOBI 00eCeYnTh COOJIIOAEHIE ITHX YCIIOBUIA,
BaM, BO3MOJKHO, IIOTPeOyeTCs IPOKOHCYIbTUPOBATELCS C A AMUHUCTPATOPOM Balux 06a3 maHHbIX. [ToapoOHbIe

TpeGOBaHUS, B TOM 4HCJIE IOIePKUBACMbIE BEPCHH, CMOTPUTE B|OTUETAX O COBMECTHMOCTH IIPOIPAMMHbIX]|
POAYKTOB

* IBM SPSS Modeler, paboTtaromuii B TokaJJbHOM PeXMMe WITH ¢ ycTaHOBKO# cepBepa SPSS Modeler B Windows
nim UNIX

* Db2 for z/OS Bmecte ¢ Db2 Analytics Accelerator for z/OS

» IBM SPSS Data Access Pack

* Ha cepBepe, rie padotaet SPSS Modeler Server, 1oJpkHA OBITH YCTAHOBJICHA OJTHA U3 CJICAYFOIINX CHCTEM:
— paiieep IBM Db2 Data Server nyis ODBC u CLI

— JIro6as Bepcus Db2 for Linux, UNIX nu Windows ¢ nuctournkom gaaasix ODBC, ckoHGUTYpHUpOBaAaHHBIM JJIsT
Db2 for z/OS

e Jluuensus nyis Db2 Connect for System z
* T'enepupoBanue u ontumuzanus SQL, Bkimrouenusie B SPSS Modeler

» Jluts vcciiemoBaHus TaHHBIX B 0a3e qaHHBIX Db2 z/OS TpebyroTcs Tabymie! ¢ yckoperneM mwm Tabmnsl AOT
(accelerator only tables - TabymIBI TOJIBKO TSI yeKOpHUTESIst) 1 noaaepkka INZA. Bosmoxuocts IDAA INZA
ObLa BBeaeHa B IDAA 5.1. DTo o3HauaeT, 4TO y3JIbl MCCJIeIOBAaHUS JAaHHBIX B 6a3e naHHbIX Db2 z/OS He OyayT
paboTats ¢ npeablaynME Bepcusimu IDAA.

Ecmmn B cpeacTBe mocTpoeHus MoJiesieil ucrnoiib3yercs paspemiennoe IDAA DSN, TabmiiamMu, BBIBOJIUMBIMHA B
CHucKe TabJMIl, KOTOPBIN BO3BpAIAETCS y3JIOM UCTOYHHMKA 0a3bl JAHHBIX C UCHOJIb30BaHUEeM 3Toro DSN, OyayT
Tabumiel AOT nim TabIuIB! C yCKOPEHUEM.
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BxnroueHue nHterpauum ¢ IBM Db2 Analytics Accelerator for z/0S

Bxurouenue unterpaiyu ¢ Db2 Analytics Accelerator for z/OS cocTouT U3 ciieIyroNux Maros:
* Koudpurypuposanne Db2 for z/OS u Db2 Analytics Accelerator for z/OS

* Coznanue ucrounuka ODBC

* Brxmouenue unterpanuu IBM Db2 for z/OS B IBM SPSS Modeler

* Bxirouenue renepupoBanus u ontumusanuu SQL B SPSS Modeler

» Bxurouenue IBM SPSS Modeler Server Scoring Adapter s Db2 for z/OS

* Konpurypuposaane DSN ¢ nomombio kymenta IBM Db2 8 IBM SPSS Modeler

HoHdurypuposaHue IBM Db2 for z/OS u IBM Analytics Accelerator for
z/0S

Kaxk ckordurypuposats Db2 for z/OS u Analytics Accelerator for z/OS, omucano Ha cieIyroIeM canre:

Db2 Analytics Accelerator for z/OS|

Co3naHue ncrtouyHunka gaHHbix ODBC ana IBM Db2 for z/OS u IBM Db2
Analytics Accelerator

Nudopmanmro o ToM, Kak BKIFOUATH coeauHenne Mexay Db2 for z/OS u IBM Db2 Analytics Accelerator, cmotpute
HA CJIEAYIOIUX calTax:

» Jlns Bepcun 4:[Db2 Analytics Accelerator for z/OS 4.1.0|
» Jlnst Bepenn 3: [Db2 Analytics Accelerator for z/OS 3.1.0|

* |BxsmoueHme YCKOpeHHs 3anpocoB IpH Henostb3osanuu IBM Db2 Analytics Accelerator st mporpamy ODBC nf
JDBC 6e3 n3MeHeH s STHX IPOrpaMM|

+ |Omm6xa SQL ot apasepa ODBC npu BinosHennn 3anpoca B Db2 Analytics Accelerator for z/OS)|

BxnroueHune nHterpauum IBM Db2 for z/OS B IBM SPSS Modeler

Yrto6sl BKI0UNTh nHTErpanuio Db2 for z/OS B SPSS Modeler, BbIMOJIHATE CJICIYIOIIME CHCTBHS:

1. B xaraiore SPSS Modeler config otkpoiire daiia odbc-db2-accelerator-names.cfg.
Ecmu aToT daiin He cyiecTByeT, ero HaJo co31aTh.
2. JobaBbTe B HEro Bce MCTOYHUKH JAHHBIX U MMEHA BCeX yckoputeseit. Hanpumep:

WMsi_MCTOUYHWKA_AaHHbIX1, WMs_yckopuTensl
UMA_MCTOUYHMKA_AAHHBIXZ, WMS_YyCKOpUTensaZ

3. CCSID no ymomuanmro mis Tabmmr AOT (accelerator only tables - TaGIMIBI TOJBKO IS YCKOPUTEIS) - 9TO
Unicode; 4TOOBI eTro mepeonpeaesnTh, I3MEHITE 3alKCH, JOOaBUB B IMEHA YCKOPHUTEJIEH CTPOKH KOAMPOBOK.
Hanpumep:
WMSi_WCTOYHMKA_AaHHbX1, umsa_yckoputensal, EBCDIC
dsn2, acceleratorname2, UNICODE

4. Coxpanute u 3akpoite daitr odbc-db2-accelerator-names.cfg, 3aTem oTkpoiiTe B 3TOM Xe KaTayiore ¢aii
odbc-db2-custom-properties.cfqg.

5. B SPSS Modeler nmns 3amanus peructpoB IDAA ucnonb3yet SQL. I1pu He0OXOIUMOCTH 3TH 3aIUCH MOKHO
nepeonpenesmTh, u3MeHuB SQL Ha HyxHBIe 3HaueHUs. Hanpumep:
current_query_sql_acc, "SET CURRENT QUERY ACCELERATION = ELIGIBLE"
current_get_archive acc, "SET CURRENT GET_ACCEL_ARCHIVE = NO"
6. TIlo ymomuanuro B SPSS Modeler ¢ momombio SQL co3aaroTcss BpeMeHHbIE TaOJIUIIBI JTs Kolla 6a3 JaHHBIX.
[Tpu HEOOXOAMMOCTH MOXKHO HEPEOPEICIUTE ITO MMyTeM ONPEACIICHHS 0KUIAEMOT0 UMEHH 0a3bl JaHHBIX.
Hanpumep:
[0sz]
table create temp_sql_acc, 'CREATE TABLE <uma-Tabnuup> <(cTon6us-Tabnuus)> IN DATABASE NAME_OF DATABASE_FOR_AOT'
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7.

10.

ITo ymosruanmio SPSS Modeler paccmaTtpuBaet 3anucanablie B ucxognom koae ODBC 3anpockl SQL kak
HEBOCIIPOU3BOJMMbIE, TO €CTh IPU HEOJHOKPATHOM BBIIIOJIHEHHUH 3aIPOCa BO3BPAIIAIOTCS pa3HbIE PE3YJIbTATHI.
OpHaKoO B HEKOTOPBIX CIEHAPUSIX 3TO MoxeT nomMeriath Modeler crenepupoBats SQL au1st y3710B B
HHUCXO/ISIIEM [IOTOKE, IIOBE/ICHHE IO YMOJYAHUIO MOXHO NEPEONpeeINTh, MK3MEHUB COOTBETCTBYIOIIEE
3HaueHue Ha Y. Hanpumep:
assume_custom_sql_replayable, Y
B rmaBaoM Mento SPSS Modeler Beioepute MucTpyMenTsl > Onun > Benomorare ibHbIe IPOIpaMMBbI.
Menxuute no Briaake IBM Db2 for z/OS.

Beibepute BkiarounTh HHTErpanuio ¢ nccjeaosanneM aanibix B IBM Db2 for z/OS n maxkxmute kHonky OK.

IIpumeuanne: B cpencrse Modeler HeBO3MOXHO 0JTHOBpeMEHHO pocMaTpuBath Tabimnel IDAA n ve-IDAA
TaOJIUIIBL.

BKnroueHne NogAepHKU reHepMpoBaHuAa U ontummnaaummn SQL

Eciu BbI cobupaerech paboTaTh € 04eHb OOJIBIIMME HAOOPAMU JAHHBIX, U3 COOOPAXKEHUH MPOU3BOIUTEIILHOCTH
HAJI0 pa3pelnTh onnuu reHepupoBanus SQL n ontummsanuu B IBM SPSS Modeler.

Uro0bsl ckonpurypupoBatsb SPSS Modeler, BbInosiHUTE Cllenyrolue qeHCTBHS:

1.
2.
3.

W3 menro IBM SPSS Modeler Beioepute MucTpymenTnbl > CBolicTBa noToka > Onuun

Ha nanenm HaBuranuu meskHuTe M0 onuuy OnTHMH3 AU,

ITontepaute BriroueHue onuul enepupoBath SQL. OTOT mapameTp TpedyeTcs A1 paboThl (GYHKITHIA
MojeJupoBanusi 6a3 TaHHBIX.

Brei6epute OnrumusupoBaTh noctpoenne SQL 1 OnTHMU3HPOBATH APyroe BbiNoHeHHe (He TpeOyeTcs CTpOoro, HO
HACTOSTEIbHO PEKOMEHYETCS Il ONTUMAJIbHON MPOU3BOAUTEIHHOCTH).

KoHdurypuposaHue DSN ¢ nomowubro knueHTta IBM Db2 B IBM SPSS
Modeler

Ecmu Tpebyetcst ckoHGUTyprupoBaTh UMS UCTOYHUKA MaHHBIX (data source name, DSN) ¢ momoinbio kireHTa Db2
st Db2 B SPSS, BeImostHUTE ClleAyrOIIMe ASHCTBUS:

1.

Ecnu xyment Db2 elile He yCTaHOBJIEH, YCTAHOBUTE €O B ONIEPALIMOHHON CUCTEME, TJIE YCTAHOBIICH CEPBEP
Modeler.

Ucnomb3ys komanay db2 catalog, katajorusupyiite 6a3y NaHHBIX U 100aBbTE HOBBIN HCTOYHUK JAHHBIX B
¢aitn db2c¢T11i.1ini ximenta Db2. IIpoBepbTe, 4TO yKa3aH ONpe/IesIeHHBIH aarac 0a3bl JaHHBIX.

CxroH(pUTYpUPYHTE JOCTYH K TaHHBIM; TIOIPOOHBIE JEHCTBUS JOCTYIHBI B ToKyMeHTanu k Modeler.

JonoaHuTeNbHYI0 HHYOPMAIIMIO CMOTPUTE B TeMe PexoMeH1aluu o apXuTeKType U annapaTHbIM CpeCTBaM >
JocTyn K JaHHBIM B PYK08OJCTEE 10 AAMUHUCTPUPOSAHUIO U IIPOU3EOTUTEAHOCTU cepeepa Modeler
(ModelerServerAdminPerformance.pdf).

Cosnaitte HOBBIN UcTouHUK AJaHHBEIX ODBC B 0odbc.ini, yka3ap aimmac 6a3bl JaHHBIX, ONPeIC/ICHHBIN Ha 1are 2.
Jtst mosme3oBatesteit Linux uiaun UNIX:

a. YbemuTech, 4TO UCHOJIb3yeTCst OnbmoTeka apaisepos 1ibdb20.so0 (Bmecto Tibdb2.50) u uTo It HOBOTO
HCTOYHMKA MaHHBIX 3amaHo 'DriverUnicodeType=1".

b. B ycranoBke IBM SPSS Data Access Pack ydoequtecs, yto myTh OnbmoTeku kmeHTa Db2 mobasieH B
odbc.sh.

c. Ybemutech, uto cepBep Modeler ncnonb3yeT 6ubmortexy obosiouku apaiieepoB ODBC ¢ xoaupoBkoit
UTF-16 (ee nazBanume '1ibspssodbc_datadirect utfl6.so').

VY6enurech, 4TO y MOJIb30BATEs, COeAMHSItONIerocs: ¢ Db2, ecTb HEOOXOJMMble MPUBUJIET MU HA 3aIYCK
CJIEAYIOIIETO 3ampoca:

SELECT ACCELERATORNAME FROM SYSACCEL.SYSACCELERATORS
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NMocTpoeHue mogenen ¢ ucnonbzosaHnem IBM Db2 for z/0OS

V Kax10T0 U3 MOAACPKUBACMBIX aJITOPUTMOB €CTh COOTBETCTBYIOIIHIA Y3€JI MOICIIUPOBAHUS. Y 3JIbI
MoaepoBanus Db2 for z/OS goctynHbl Ha BKJIake MoaeanpoBanue 60as3pl JaHHBIX HA MAJUTPE Y3JI0B.

JlaHHble

B 3aBHCHMOCTH OT y3J1a MOJACJIMPOBAHMS €CTh PSI/T TUIIOB JAHHBIX, KOTOPBbIE MOTYT COJIEPXKAThCS B MOJIIX B
ucroynnke gaHHbIX. B SPSS Modeler tumer maHHBIX Ha3BIBAOTCS TUmamu usmepenuil. Ha Bxiaaake [Tous y3ma
MOJICJIMPOBAHMS IOMYCTUMbBIE THITBI H3MEPEHUIT 1T BXOAHBIX MOJIEH 1 MoJIeli Ha3HAUYEHUS TTOKA3bIBAIOTCS
3HAYKAMU.

ITosie HazHavenus. IToJie Ha3HAUEHNUS - 3TO MOJIE, 3HAYEHIE KOTOPOTO BBI IIBITA€TECh ITpeCKa3aTh. B Tex ciayyasx,
r7ie MOXHO 3aJaTh I0JIe HA3HAYEHMSI, B KAUeCTBE TAKOT'O MOJII MOXET ObITh BEIOPAHO TOJILKO OJHO U3 HOJIeH
JIAHHBIX UCTOYHHKA.

ITone ID 3anucu. 3agaeT moJie, UCMOJIL3yeMOE A1 OJHO3HAYHOM UACHTU(DUKAINN KaXKI0T0 HAOIFOICHUSI.
Hanpumep, nm moxeT ObITh noJte ID, Takoe kax ID mokymarteas. Eci B TaHHBIX HCTOYHUKA HET MOJIs ID, BEI
MOJETE CO3/IaTh TAKOE MPH MOMOIIHN y3J1a BEIYHCIICHHI, BBITIOJIHAB MPUBEACHHYIO HIDKE TOCIIE0BATEILHOCTD
JEHUCTBUN.

BuiOepuTe y3es1 HCTOYHUKA.

Ha Bxytaaxe Onnuu noJist Ha NaJuTpe y3JI0B ABAXK/IbI MIEJIKHUTE O y3JIy BHIYUCIICHUIA.
OTKpoIiTe y3eJI BBIYUCIICHUI JBOWHBIM IIETYKOM 1O 3HAYKY Ha XOJICTE.

B nosie Beruncisiemoe noJie BBeaute, Hanpumep, 1D.

B nosne ®opmyaa Beequte @INDEX 1 Haskmute kHONIKy OK.

AN S o

COC,E[I/IHI/ITG y3eia BBIYHCJICHUN C OCTAJIbHBIM IIOTOKOM.
O6paboTKa NycTbIX 3HaUEHUIH

Ecyn BXOHBIE JaHHBIE CO/IEPXKAT ITyCThIE 3HAYCHHU S, UCIOJIb30BaHIE HEKOTOPHIX y3J10B Db2 for z/OS moxeT
MIPUBOJUTH K COOOIIEHUSIM 00 olInOKax WK AOJITOMY BBINOJHEHUIO TOTOKOB. [ToaToMy 3amucu, conepxaliue
MyCThIe 3HAYEHUS, pEKOMEHAyeTCs YAaJUTh. Vcnomb3yiiTe ciaeayromuil MeTo.

1. TlpucoemuHuTe K y3JIy UCTOUYHUKA y3€JI BEIOODA.
2. 3apaiite nis onmuu PexknM y31a BeIOOpa 3HaYeHne OTOpachiBaHue.

3. BBCE[I/ITG CJICayrouiee B noJjie YcaoBue:
@NULL (more_I) [or @NULL(more_2)[... or @NULL(more_N]11)
BxorounTe B yciioBrUe Bce BXOJAHBIE MOJIS.

4. COG,E[I/IHI/ITG y3¢€ia BbI60pa C OCTAJIBHBIM ITIOTOKOM.
BbixoaHaa nHpopmauua moaenu

B03MOXHO, 4TO OT 3amycka K 3aIycKy pe3yJIbTaThl IOTOKA, COJAEePKaIIero y3es Moaeauposanus Db2 for z/OS,
OyayT cierka pasimyatbes. [IprnunHa B HEHOCTOSIHCTBE HOPSIAKA, B KOTOPOM Y3€JI CYMTHIBACT JaHHbIE ICTOYHHKA,
KOTJIa TIepe/i HOCTPOCHUEM MO/IEIN TAHHBIE CUMTHIBAIOTCSI BO BpEMEHHbIE Ta0mIbl. Bpouem, pazymuus,
MOPOXXICHHBIE 9TUM 3P PEeKTOM, MPeHeOPEKNMO MaJIbI.

O6Lwme KoMMeHTapum

* B SPSS Collaboration and Deployment Services HEBO3MOXHO cO31aTh KOH(DUTypaIIK OLIEHUBAHUS C
HCIIOJIb30BAHUEM ITOTOKOB, COJIEPXKAIINX Y3JIbI MOAEIMPOBaHus 0a3bl JaHHbIX Db2 for z/OS.

» Jlns Mozeneit, co3nannbix y3siamu Db2 for z/OS, HeBo3MOXeH 3kcnopT uit umnopt PMML.
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Moaenu IBM Db2 for z/OS - Onuuun noneun

Ha Bxnaake [Toss ykassiBaeTcs, OyayT JM UCIOJIb30BATHCS 3HAUCHUS POJIeH MOJIeH, y)ke Olpe/iesIeHHbIe Ha
PACIIOJIOKEHHBIX BBILIC y3JIaX, NJIM HA3HAYCHUEC noJiei 6yLLCT BBIITIOJIHCHO BPYYHYTO.

Hcnoan3oBaTh 3apanee 3a/IaHHBIE POJH. DTa ONIIMS IPUMEHSET ITapaMeTPhl poJicit (Ha3HAYCHUH, IPESAUKTOPOB U TaK
Jlajiee) ¢ BOCXOISIIero y3aa Tun (v BKJIAIKA THITbI BOCXOASIIETro y3Ja HICTOYHUKA).

Hcnoab30BaTh N01b30BaTeIbLCKHE HA3HAYEHHS M0J1eil. BEIOepuTe 3Ty OIIIIO Ipy JXeJIaHUN 3a1aTh HA3HAYCHHUS,
MPEIUKTOPHI U IPYTHe POJIA BPYUYHYIO Ha 3TOM SKpaHe.

Ioas. Vcnosnp3yiiTe KHOIKH CO CTPEJIKAMU IS HA3HAUCHUS BPYYHYIO 3JIEMEHTOB M3 3TOTO CIIUCKA TOJISIM
Pa3JIMYHBIX POJIel cipaBa Ha SKpaHe. 3HAYKU 0003HAYAIOT JONMYCTUMBIE YPOBHU U3MEPEHUS 111 KAXKIOTO MOJIs
poun.

Haxwmute kHOTIKY Bee, 4T0OBI BRIOpATh Bee MOJISL B CIHCKE, WM HAXXMUTE KHOIKY OTACIILHOTO YPOBHS H3MEPEHUIA,
4TOOBI BEIOPATH BCE MOJISI C 9TUM YPOBHEM.

Iless. Beibepute oaHO moJIe B Ka4eCTBE HA3HAUCHUS [JIS1 peAcka3anns. Ha 3ToM 3kpaHe MOXKHO TakXke MOCMOTPETh
uHGOopMarmro 00 0000IIEHHBIX IMHEHHBIX MOJIEIISIX B ITOJIe Y YeOHHKH.

ID 3anucu. I[Tosne, 3HaUeHUE B KOTOPOM OYyI€T UCMOJIb30BATHCS KaK UACHTU(PUKATOP YHUKAJILHON 3aIKCH.

IIpencka3zanus (Bxoaubie). Boibepure 01HO UITM HECKOJILKO MOJIEH KaK BXOJHBIE MOJIS JJIs IPEICKa3aHusl.

Moaenu IBM Db2 for z/OS - Onuuu cepsepa
Ha Briagxe Cepsep 3amaetcs cucteMa Db2 for z/OS, rae OyeT cTpouTbes MOACIIb.

* Hcnomb3oBaTh Bocxoasmmee coequnenne. ([To ymomuanuro) Mcrnombp3yeT moapoOHOCTH O COeAMHEHNH, 3aTaHHbIC
Ha BOCXOJISIIEM y3JIe, HAPUMED, y3J1e ICTOYHUKA 0a3bl JaHHBIX. [Ipumeuanue: DTa onnus padoTaeT, TOJIBKO
€CJIA BCE BOCXOISAIINE y3JI6I MOTYT MCIOJIB30BaTh 00paTHEIH neperoc SQL (SQL pushback). B aTom ciryuae
MePEHOC TAHHBIX U3 0a3bl JAHHBIX HE HYXeH, MTOCKOJIbKY SQL HOJHOCTBIO peasin3yeT BCe BOCXOISIIUE Y3JIbI.

* IlepemecTuTh JaHHbIE HA coeuHeHne. [[epeHOCUT MaHHBIE B YKA3aHHYIO 3/1eCh 0a3y TaHHBIX. DTO JAeHCTBHE
MO3BOJIAET MOJICJIAPOBAHUIO PAOOTATh, €CJT TaHHBIC HAXOSATCS B Apyroi 6a3e maHublx IBM, B 6a3e TaHHBIX OT
JIPYroro MOCTaBIIMKa WJIM TaXke B IUIOCKOM (daiiiie. Kpome Toro, 1aHHbIe TEpeHOCSITCS 0OpaTHO B YKa3aHHYIO
37eCh 0a3y MaHHBIX, €CJIM OHM OBIJIM M3BJICUEHBI U3-3a TOTO, YTO y3€JI He BBIOJIHIIT 0OpaTHBIN nepenoc SQL.
HaxxmwuTe xknonky IlpaBka, 4TOOBI HAWTH U BEIOPAThH COSAMHEHNE.

Ipumeuanne: Mms ucrounuka ganueix ODBC addexTuBHO BerpanBaercs B kaxapiii notok SPSS Modeler. Ecin
MIOTOK, CO3JJAHHBI HA OJJHOM XOCT€, BBIIIOJIHSETCS Ha IPYIOM XOCTe, UM HCTOYHUKA JAHHBIX HA 3THX XOCTax
JIOJDKHO OBITh OJTHUM U TeM Xe. MOXKHO Taxke BbIOpaTh Apyroif HCTOYHUK JaHHBIX Ha BkJagke CepBep KaxJ0ro
y3J1a HICTOYHUKA UJIM MOJIEJIMPOBAHUS.

Mopnenu IBM Db2 for z/OS - Onuun monenu

Ha Bxmagke OHI.II/II/I MOJCJIM MOXHO BbI6paTb, 3a4aBaThb JIM UM OJI1 MOACJIA, UJIM CTCHEPUPOBATh UM
aABTOMATHYCCKU.

Nms moaemn. MoXXHO CreHEpUPOBAThH UMSI MOJIEJIM ABTOMATHYECKH HAa OCHOBE 0JI Ha3HaueHus wim noud ID (;mbo
TUIA MOJIEJI B CJTy4ae, €CJIM HUKAKOe U3 9THUX HOJIel He 3aaH0) JIM0O0 3aJaTh I0JIb30BATEIbCKOE UMSI.

Ecm ums HCNOJIb3YETCH, 3AMCHUTH CYIICCTBYIOIIHUC. Ecm BBI BKIIIOUMTE 3TOT NEPCKIIFOYAaTCIIb, mrobast
CymecCTBYromasa MoI€Jib C TEM K€ UMCHEM 6y):[€T nepe3amnncana.
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Moaenu IBM Db2 for z/OS - K-cpegHue

V3en K-cpenaue peanmsyer aaroputM k-CpeqHuX, NPeACTABIISIONINA METO/T KJIACTEPHOTO aHaJM3a. DTOT y3eJ
MOJHO HCTIOJIb30BATh, YTOOBI KJIACTEPU30BATH HAOOP JAHHBIX B OT/AEJIbHBIC TPYIIIHI.

3T10 AJITOPUTM KJIACTEPU3AlIUM HA OCHOBAHUU paCCTOﬂHI/IfI, KOTOprﬁ OCHOBBIBACTCS Ha METPUKE PACCTOAHUA
((byHKHI/II/I) JJI1 UBMEPEHUSA CXOACTBa MEXKIY TOYKaMU JaHHBIX. Touknu JAaHHBIX HA3HAYAKOTCA 6HH)I(&ﬁLH€My
KJIaCTCPy B COOTBETCTBUH C HCHOHBSyeMOﬁ MCTpI/IKOﬁ pacCTosAHuA.

Asroput™ paboTaet, BBIIOJIHSIS HECKOJIBKO UTepaIMii OJJHOr0 6a30BOTO MPOIecca, B KOTOPOM KaXK/Ibli 9K3eMILIP
00yYeHHUs Ha3HAYaeTCs OJIDKaIeMy KilacTtepy (C yueToM 3alaHHON (YHKIIMH PACCTOSIHUS, TPUMEHIAEMOMN K
9K3EMILIAPY M LEHTPY Kj1acTtepa). 3aTeM Bce HEHTPHI KJIACTEPOB BBIUYUCIISIIOTCS IOBTOPHO KaK CPEIHUE BEKTOPBI
3HAYEeHUH anI/I6yTOB OK3EMIUIAPOB, HA3HAYCHHBIX KOHKPETHBIM KJIACTEpaM.

Moaenu IBM Db2 for z/OS - Onuuu nonen K-cpeaHux

Ha BKJIaAJIKE IMons YKa3bIBAC€TCH, 6y,Z[yT JIM UCIIOJIB30BATHCS 3HAUYCHU S poneﬁ noneﬁ, YK€ OIIPCACJICHHBIC HA
PAaCOJIOKCHHBIX BBIIIC Y3JIaX, NJIM HA3HAYCHUC noJien 6y;[eT BBIIIOJIHEHO BPYYHYIO.

Hcnoab30BaTh 3apanee 3a/1aHHbIe POJIH. DTa ONIHS IPUMEHSET IapaMeTPhI poJiell (Ha3HaYeHUH, IPEAUKTOPOB U TaK
Jlajiee) ¢ BOCXOISIIero y3aa Tun (Mum BKJIaJKA THIIBI BOCXOASIIEro y3Jia HCTOYHUKA).

Hcnoab30BaTh N0/1b30BaTeIbCKHE HA3HAYEHNS NoJ1eil. BeiOepuTe 3Ty OMNIuIO NpH JXeJIaHUU 3a1aTh HA3HAYEHUS,
MPEIUKTOPBI U IPYTUe POJIA BPYUHYIO Ha 3TOM JKpaHe.

IToas. I/ICHOHLSyﬁTC KHOIIKHA CO CTPEJIKAaMU JId Ha3HAYCHUS BPYUYHYRO 3JIEMEHTOB U3 3TOI'O CIIMCKA IIOJIAM
Ppa3JIMYHBbIX poneﬁ CIIpaBa Ha 3KpaHeE. 3Ha4yku 0003HAYAIOT JONYCTUMBIC YPOBHH U3MEPCHUSA OJI KAXXIO0T'0O IOJIA

poJm.

Haxwmmute kHONIKY Bee, 4T0OBI BRIOpATH Bee MOJIS B CIHCKE, MM HAXXMUTE KHOIKY OTAEIEHOTO YPOBHS H3MEPEHUI,
4TOOBI BEIOPATH BCE MOJISI C 3TUM YPOBHEM.

ID 3ammcu. Hone, 3Ha4YCHUEC B KOTOPOM 6yz[eT HCIIOJIb30BATHCA KaK I/I,Z[eHTI/I(l)I/IKaTOp yHHKaJ’IbHOﬁ 3aIucu.

Ilpencka3anus (Bxoanbie). BoioepuTe oqHO MM HECKOJIBLKO MOJIeH KaK BXOJIHBIE TIOJIS JIJISl IPEeJICKa3aHus.

Moaenu IBM Db2 for z/OS - Onuun noctpoeHusa K-cpeaHux

3&I[aBaﬂ OIIIUU IMOCTPOCHUSA, MOXHO HACTPOUTH ITOCTPOCHUEC MOICIA B COOTBETCTBUU C BAIIUMM HOTpC6HOCTHMI/I.
Eciu BBI XOTHTE IMOCTPOUTH MOACJIb C ONIIUAMU IO YMOJIYaAHUIO, HAXKMUTE KHOIIKY 3al'lyCTl/ITl).

Mepa paccTosiHusi. DTOT HapaMeTp ONpeAeIsieT CHOCO0 U3MEPEHUSI PACCTOSIHUSI MEX]1y TOYKAMHU JAHHBIX. Bosbiime
PacCTOSIHUS COOTBETCTBYIO OOJIBIINM OTJIMUYMSIM. BbiOepruTe OauH U3 NEPEUUCIIEHHBIX HIDKE BAPUAHTOB.

* EBkimpoBa. EBximgoBa MeEpa paCCTOSAHUSA - OTO AJIMHA HpHMOﬁ MCXKAY ABYMSA TOYKaAMHU JaHHBIX.

M HOpMaJIH3OBaHH2ﬂ C€BKJIN0BA. HOpMaJ’II/ISOBaHHaH CBKJIMAOBa ME€pa HO,Z[O6Ha CBKHHHOBOﬁ, HO HOpMAJIM30BaHa
10 CPCAHCKBAAPATUIHOMY OTKJIOHCHHUIO. B oTimmame ot CBKJIMA0BA PACCTOAHUA, HOPMAJIU30BAHHOC €BKJIIMIOBO
PACCTOAHUC HE 3aBUCUT OT €AMHUIIBI U3MCPECHUA.

Yuclio KJIacTepoB. DTOT MapaMeTp ONpeIesieT KOJMYECTBO KJIACTEPOB, KOTOPBIC OYIYT CO3IaHBI.

MaxkcuMaibHOe KOJIM4eCTBO HTepaluil. AJITOPUTM BBIMOJIHSET HECKOJIbKO UTEpalii OJHOTO Impolecca. ITOT
rnapameTp onpeaesseT KOJUIECTBO UTEPAIMid, TOCIIE KOTOPOro 00yuYeHNEe MO/ MPeKpaIiaeTcs.

Craructuka. 3T1oT nmapaMeTp ONpeACsACT, CKOJIBKO CTATUCTUK 6y;[eT BKJIFOYEHO B MOJELJIb. BLIGepI/ITe OJHUH U3
NEPCUYNCIICHHBIX HUXKC BAPUAHTOB.
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* Bce. Bkmroyaercs Bcs CTaTUCTHUKA, CBA3aHHAA CO CTOJIOIIAMU U CO 3HAYCHUSIMU.

IIpuMeuanne: DTOT mapaMeTp BKJIIOYAET COOp MaKCUMAaJIBbHOTO 00BbeMa CTATUCTUKH, YTO MOXET HOBJIMATH HA
IIPOU3BOAMTEIBLHOCTD Balllel cucTeMbl. ECii BBI He XOTUTE TPOCMATPUBATh MOJIEJIb B rpaduieckoM popmare,
3agaiite Her.

* Croa0ub1. BriroyaeTcst CTaTUCTUKA O CTOJIONAM.

* Hert. Bximrouaercs ToJbKO CTAaTUCTHKA, Tp€6y€Ma${ IJI1 CKOPpUHI'a MOACIINA.

BocnpounssecTn pe3ybTaThl. BKirounTe 3TOT NepeKIIOYaTe b, €CJIM BBl XOTHTE 3aaTh HAYaIbHOE 3HAUCHUE
reHepaTopa MCeBAOCTyYAHHBIX YUCEN ISl BOCIPOU3BEACHNS aHaIM3a. MOXHO 3a1aTh LIEJI0€ YUCIIO UJIM XK€ CO3AaTh
TIICEBIOCITy4aifHOE 1IEJI0e YUCIIO, HaKaB KHONKY CreHepHpoBaTh.

Moaenu IBM Db2 for z/OS - HauBHbin Banec

Hawunslii kxputepuit baifeca - 370 001IeN3BECTHBII arOpUTM TSI TPOoOJieM kiaccudukarmu. Moess Ha3bIBaeTCs
HaMBHOI{, OCKOJIbKY B HEH BCE MPEIJIOKEHHBIE IEPEMEHHbBIE IPOrHO3a CUYUTAIOTCS. HE3aBUCUMBIMHU JAPYT OT ApPYyra.
Hawsnslit xputepuit Baifeca - OBICTpBIi, MacIITAOUPYEMBIif aJITOPUTM, BEIYUCIISIFOIINIA YCIIOBHBIC BEPOSITHOCTH JIIS
CoYeTaHMIf aTpUOYTOB M aTpuOyTa Ha3HauYeHNs. Ha ocHOBe 00y4YarOIIKX JaHHBIX OICHUBACTCS HE3aBUCUMAS
BEPOSITHOCTb. DTa BEPOSATHOCTH IIepeacT MPABIONOI00Me KaXIOTO Kilacca Ha3HAUEHHS C YIETOM BXOXKICHHS
KaXJ101 KaTerOpUM 3HAYECHUN U3 KaXXJOU BXOTHON NEPEMEHHOM.

Moaenu IBM Db2 for z/OS - lepeBbA peLueHUn

JepeBo pellieHuii - 3T0 uepapxuieckasi CTpykTypa, npeJCcTaBJstonias Mo iesb kiaccupukanyu. C moMoIbio
MOJIeJIN AepeBa PEIeHU MOXHO pa3padaThiBaTh CUCTEMY KJIaCCH(pUKAIMA IS PECKa3aHusl U KJIaCCUPUKAIIH
Oyaynmx HaOJTrOIeHWIA Ha OCHOBE HaOopa MaHHBIX 00yueHus. Kinaccubukanus npuauMaeT Gpopmy IpeBooOpasHOn
CTPYKTYPBI, B KOTOPOI BETBH MPEIACTABIIIOT COOOM TOUKH Pa3BETBJICHUS B KJIACCU(PUKAINNA. DTH Pa3BeTBJICHIS
PEKYPCHUBHO AEJISAT JaHHBIC HA HOATPYIIIEL, IIOKA He OyIeT JOCTUTHYTA TOYKA OCTAHOBKH. Y3IIbI IepeBa B TOUKAX
OCTaHOBKH HA3BIBAIOT AuUCTbAMU (KOHEIHBIMH y3J1amMu). Kaxmplit IMCT Ha3HAYaeT METKY, HA3BIBACMYIO MeTKOU
K/acca y9aCTHUKAM CBOEH IO PYIIIBI, TO €CTh KJIacca.

Moaenu IBM Db2 for z/OS - Onuuu noneun aepesa peLueHuin

Ha Bxuazke ITosist ykaseiBaeTcst, OyayT JIM HCIOJIb30BATLCS 3HAYCHUSI POJICH MOJIEH, yke ONpe/IeIeHHbIE Ha
PACHOJIOKEHHBIX BBIILIE y3JIaX, NJIM HA3HAYCHHE MOJIei OY/IeT BBIMOJHEHO BPYYHYO.

Hcnoan30BaTh 3apanee 3a/IaHHBIE POJIH. DTa ONIHS IPUMEHSET ITapaMeTphl poJieil (Ha3HaYCHUH, IPEAUKTOPOB U TaK
Jlajiee) ¢ BOCXOISIIero y3aa Tun (W BKJIAOKA THITbI BOCXOASIIEro y3JIa ICTOYHUKA).

Hcno.b30BaTh N0/1b30BaTe/IbCKHE HA3HAYEHH N0JIell. BerOepuTe 3Ty ONIMIO ITPH JKEJTAHUH 3a1aTh HA3HAYCHHUS,
IPEIUKTOPBI U APYTHE POJIM BPYUHYIO HA TOM 3KpaHE.

IMoas. I/ICHOJ’IL3yﬁTC KHOIKHU CO CTPECJIKAMM JIs1 HA3HAYCHUS BPYYHYIO 3JIEMCHTOB M3 3TOI'0 CIIMCKA MOJIAM
Pas3IMIHbIX poneﬁ CIIpaBa Ha S5KpaHe. 3Hauku 0003HAYAOT JOIMYCTUMBIC YPOBHU U3MCPCHUS 1JIs1 KaXX0TI'0 HOJIA

poJ.

Haxxwmmute kHONIKY Bee, 4T0OBI BRIOpAThH Bee MOJIS B CIHCKE, WM HAXXMUTE KHOIKY OTAEIIEHOTO YPOBHS H3MEPEHUIA,
4TOOBI BEIOPATH BCE MOJISI C 9TUM YPOBHEM.

Llean. Beibepute oHO moJIe B Ka4eCTBE Ha3HAUEHHS JUUIS IPeICKa3aHusl.

ID 3amncu. [Tose, 3Ha4YeHUE B KOTOPOM OY/IET UCHIOJIb30BATHCS KaK UICHTU(PUKATOP YHUKAIBHON 3aMUCH. SHAUCHUE
B 9TOM I0JI€ IOJDKHO ObITh YHUKAJIbHBIM JJIS1 KaX0i1 3anucu (HanpuMep, Homepa ID nokynarteseit).
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Bec 3x3emmisipa. 31ech MOKHO 3a/1aTh 3HaYEHHE B OJIE, TO3BOJISIONIEE UCIOJIb30BATh BECA IK3EMIUIIPOB (BEC HA
CTPOKY BXOJHBIX JAHHBIX) BMECTO MJIM B JOTOJIHEHUE K BecaM KJIACCOB (BeC Ha KATETOPHIO B IOJIe HA3HAUCHHUS),
UCIOJIb3YEMBIM 110 YMOJTYAHUIO. 3aJaHHOE 3/IECh 110JIE IOJDKHO COAEPKATh YUCIOBON BeC ISl KAXKIOU CTPOKH
BXO/HBIX TAHHBIX.

IMpencka3zanus (Bxoaubie). BoibepuTe 0HO WM HECKOJILKO BXOIHBIX MOJICH. DTO aHAJIOTUYHO 3aaHUIO JIUTS MOJIS
pos Bxoauoe Ha y3ne Twur.

Moaenu IBM Db2 for z/OS - Onuumn nocTpoeHua aepesa peLleHnn

1 mocTpoeHus nepeBa TOCTYIHBI CIICTYFOIITIE OIIIIHH:

Mepa pocta. DTa Omiust yIpasJsieT CIOCOO0M U3MEPEHHS POCTA IEPEBbEB.

* Mepa HeOAHOPOAHOCTH. DTa Mepa CIIYXKUT JIJIsl OLEHKH JIy4IlIero MecTa paciierienus aepesa. OHa uamepsier
HEOJHOPOHOCTh B HOJIPYIIE UM B CErMEHTE JaHHbIX. HU3Kast Mepa HeOJHOPOIHOCTH yKa3bIBAET HA TO, YTO bl
rpyome y 6OJ'H>IJ_II/IHCTB3 OJIEMEHTOB CXOAHBIC 3HAYCHUA KPUTEPUA UJIU ITOJI HA3HAYCHUA.

HO,Z[IIGP)KI/IB&GMLIG HU3MCPECHUSA - 9TO 3HTp0ﬂl/lfl n ﬂ)l(l/lﬂl/l. 910 HU3MEPCHHA OCHOBAHBI HA BEPOATHOCTAX
IPUHAIJIC)KHOCTH K KAaTCTOPUU JIJIA BETBU.

* MakcumajbHOe KOJIMYeCTBO YPOBHeil B iepeBe:. MakcuMaJIbHOE KOJIMYECTBO YPOBHEH, 10 KOTOPOIO MOXKET PacTu
JIEPEBO OT KOPHEBOTO y3JIa, TO €CTh CKOJIBKO pa3 peKypCHBHO pa3[iejieHa BHIOOpKA. 3HAUCHHE 110 YMOJIAHUIO JJIS
3TOTO CBo¥icTBa - 10, a MakcuMasbHOE 3HAUYEHHE, KOTOPOE MOXKHO 3a1aTh IS HETO - 62.

IIpumeuanue: Ecyim mporpamMma npocMoTpa B CJIENKE MOJIEIIN BBIBOAUT TEKCTOBOE NPEICTABIICHHE MOIEIH,
MOJET BBIBOJIUTHCS He OoJiee 12 ypoBHeit nepesa.

KpnTepuu pacuienjienns. Orta onygus ynpaBJis€T, KOT'Jlda OCTAHOBUTH pacClICIJIEHUE ACPEBA.

* 3HaveHHe MHHUMAJILHOIO Yayuuienus aJid paCl.l.lel'lJ'IeHl/lﬁ. MunrnMmabHOE 3HAUYCHHE YMCHBUICHUA HCOTHOPOJIHOCTH
JJIA CO3JJaHUS HOBOT'O paCHICTIJICHUA HA ICPEBE. Henb MOCTPOCHUA AEPEBA - CO3AaTh NOATPYyHIbI CO CXOJHBIMU
BBIXOJHBIMU 3HAYCHUSAMMU, YTOOBI MUHUMUBUPOBATH HECOJHOPOJHOCTH HA KaX/I0OM Y3JIC. Ecm HauJIyviiee
pacIICIjICHUE BETBU YMCHbIIAET HECOJHOPOJHOCTh MEHBIIEC, Y€EM Ha 3aJdaHHOC KPUTECPUEM PACIICIIJICHUS 3HAYCHUEC,
BCTBb HC pACHICIIIACTCA.

*  MuHuMAaJIbHOE KOJHYECTBO IK3EMILIAPOB 1Jifl pacilenieHus. MuHMaJIbHOE KOJIMYECTBO 3a1mce171, KOTOPhbIE
MOXHO paClICUTb. Korpga yucio HEPACIICTIJICHHBIX 3aIACEN CTAHOBUTCS MEHbIIE 3aJAHHOTO 3HAUYCHUAI,
JNaJibHeR1IIne PACHICTIJICHUS HE IPOU3BOAATCA. DTO MoJie MOKHO HCIOJIb30BATh JJIA IPCAOTBPAIICHUS CO3JaHUS
MAJICHBKUX NOATPpYII B JACPEBEC.

Crarucraka. 9T1oT nmapaMeTp ONpeAesa€T, CKOJIbKO CTATUCTUK 6y,Z[€T BKJIFOYEHO B MOJELJIb. BI)I6€pI/IT€ OJHUH U3
NEPCUYNCIICHHBIX HUXKE BAPUAHTOB.

* Bce. Bkimouaercs Bcst CTAaTUCTHKA, CBA3aHHAA CO CTO.]'I6LIaMI/I U CO 3HAYCHUSIMMU.

IIpumeuanne: DTOT nmapaMeTp BKIIOUYAET COOP MAaKCUMAILHOT'O 00beMa CTATUCTUKH, YTO MOXKET MOBJIMATH HA
MPOU3BOAUTEHLHOCTD Ballleil cucTeMbl. ECJM BBl He XOTHUTE MPOCMATPUBATL MOJIEJTb B IpaduieckoM Gopmare,
3amaiite Her.

* Croaonel. BkiroyaeTcs cTaTUCTHKA IO CTOJIOIAM.

* Her. Bxirogaercs TOJIBKO CTATUCTHKA, Tpedyemas I CKOPHHTA MOICIIH.

Moaenu IBM Db2 for z/OS - Y3en aepesa pewieHui - Beca Knaccos

3,ZleCI) MOKHO HA3HAYUTHb BECA KOHKPETHBIM KJIaCCaM. ITo YMOJJIYaHUEO BCEM KJIaCCaM MMPUCBOCHO 3HAYCHUEC 1, TO
€CTh Yy HUX OJIMHAKOBBIN BeC. 3aaaBaﬂ Pa3JIMYHBIC YUCJICHHBIC BECa AJIS Pa3HbIX METOK KJIAaCCOB, Bbl YKA3bIBAC€TEC
AJIrOpUTMy COOTBETCTBYFOIIIUM O6p3.30M B3BCIINBATDH O6y‘{aIOH.lI/I€ Ha60pbl OTACJIBHBIX KJIACCOB.

YTOOBI U3MEHHUTD BCC, ABAX/bI ICJIKHUTEC IO HEMY B CTOJI6L[€ Bec u BHECHTE HY>XHBIC BaM U3MCHCHU.

3navenue. Habop MeTOK KJ1acCOB, MOJTYYEHHBIN U3 BO3MOXKHBIX 3HAYCHUI TIOJISI HA3HAYCHMSI.
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Bec. Bec, Ha3zHayaeMblit KOHKpeTHOMY Kiiaccy. HasHaueHue kiaccy 60Jiee BHICOKOTO Beca JiejiaeT Mo/ieiib OoJiee
4yBCTBUTEJILHOU K 3TOMY KJIACCY OTHOCHUTEJILHO OCTAJIbHBIX KJIACCOB.

Beca kiaccoB MOXHO UCIIOIHL30BATh B COUETAHUU C BECAMU OK3CMILIAPOB.

Moaenu IBM Db2 for z/OS - Y3en aepeBa pewueHuin - CokpaLlueHue
nepesa

Onnuu coKpaleHns MOXHO UCIIOIb30BaTh JJIs ONpeAeSIeHus KPUTePUs COKPAILEHUS [IJIs AepeBa PelleHui.
ITpenna3zHavyeHNE COKPAILEHUS - CHIDKEHHUE PUCKA IIepeoOydeHH s, 11 Yero yAAISI0TCA U3JIUIIHUE HOATPYIIIEL,
KOTOPBbIE HE IOBBIIIAIOT OKUJAEMOU TOYHOCTH HA HOBBIX JaHHBIX.

Mepa coxpamennsi. Mepa cokpamenns no ymordauuro (TounocTs) obOecnieunBaeT, YTOOBI OICHEHHAS! TOYHOCTD
MOJIEJ N TIOCTIe YOAJICHAS JINCTA JIepeBa OCTaBaJIach B IPUEMJIIEMBIX IIpeenax. Vcnoap3yiiTe albTepHATHBHYIO Mepy
B3BemeHHasi TOYHOCTH, €CJIM, BBIITOJIHSS COKPAIIEHUE, BBl XOTHTE IPUHATH BO BHUIMAHHUE Beca KJIaCCOB.

Jlannble 17151 cokpanieHusi. Bol MokeTe UCTOJIb30BaTh HEKOTOPBIE UJIM BCE 00yUaroIIue JAaHHBIE JJIs1 OT[CHKH
0XHIaeMON TOYHOCTH IO HOBBIM JTaHHBIX. [{JIs1 3TOH 1IeJI MOXKHO TaKke UCNOJIb30BaTh OT/IEIbHBII HAOOp JaHHBIX
COKpaIlleHUs U3 3aJIaHHON TaOJIUIIbI.

* HcnoJsib30BaTh Bce 00yqaromue JaHuble. DTa onmus (3agaBaeMas o YMOJTYaHHIIO) UCIIOJIb3YET Bee OOyUaroIue
JAHHBIC JIA OLICHKU TOYHOCTU MOJCJIN.

* Vcnonb30BaTh % JaHHBIX 00YHEHHs IS COKPALIEHHsi. DTa OIINS HCIOJIb3YeTCs U1 pa3OnueHNs JaHHBIX Ha JIBa
Habopa: OIuH 1151 OOyUYeHUs, a IPYroi IS COKpaIieHus (IpH HOMOIIHN 3aTaHHOTO 3/1eCh TPOIICHTA).

* BriGepute BocnponssecTn pe3yJbTaThl, €CJIM XOTUTE 331aTh HAYaJIbHOE 3HAYEHUE JJIsl TeHepaTopa
TICEBOCITyYaifHBIX YMCEJI, YTO FapaHTUPYET pa3/iesIeHnue JaHHBIX OJHUM M TEM JXe CIIOCOOOM HPHU KaKIOM 3aIycKe
notoka. MoxHo jmb0 3a/1aTh 1eJtoe yucio B nojie HavyaibHoe 3Ha4eHne, HCMOIb3yeMoe /ISl yeeueHHsl, 1100
BbIOpaTh AeiicTBue CreHepHpoBaTh, CO3/ATOIIIEE IICEBIOCITYIafHOE LIEJIOE YUCIIO.

* Hcnosib30BaTh JaHHbIE H3 CYLIECTBYIOLIEH TA0MUIbI. YKAXUTE UM TAOJIUIBI OTIEJILHOTO Habopa TaHHBIX
COKpallleHUs JIJIsl OIICHKU TOYHOCTU MOJIEJIU. BhIOJIHEHHEe 3TOro JeHCTBUS CUUTAIOT O0Jiee HaJIeKHBIM, YeEM
HCIOJIb30BaHUE TAHHBIX O0YYCHUS.

Moaenu IBM Db2 for z/OS - [lepeBo perpeccum

JepeBo perpeccuu - 3T0 aJITOPUTM THIIA TIOCTPOCHUS IePeBa, KOTOPHIH HECKOJIBKO pa3 AT BRIOOPKY HaOIFOqCHUIT
JUTS TIOJTyI€HMS] TOAMHOKECTB OJJHOTO THIIA HA OCHOBE 3HAUCHMH YMCIIOBOTO TOJIs Ha3Ha4YeHus. Kax u B ciryyae ¢
JIEPEeBOM PEIICHUH, IePEBbS PErPECCUH Pa3/IeITIOT JaHHBIE HA TOJAMHOXECTBA, KOHEUHbIE U3 KOTOPBIX (JIUCTHS)
COOTBETCTBYIOT OTHOCUTEJILHO HEOOJIBIIIUM UJIM OJHOPOIHBIM MOJAMHOXeCTBaM. Pa3aesieHust BLIOUparoTcs A
YMEHBIIIEHNS AUCTIEPCUU 3HAYeHUI aTpUOYyTOB HA3HAYECHUSI, YTOOBI OHM MOTJIM IOCTATOYHO XOPOIIIO
MPEeICKa3bIBATHCS IO CBOUM CPETHUM 3HAUYCHUSIM Ha KOHEUHBIX TPYINAX pa3AesicHus (JIUCTHSX).

Moaenu IBM Db2 for z/OS - Onuuu nocTpoeHua aepesa perpeccum -
pocT Aepesa

Bb1 MoXeTe 3a1aTh ONIMK MOCTPOCHUS JIJII POCTA U YCEUSHUS IEpeBa.

JUtst mocTpoeHust iepeBa JOCTYIMHBI CIIEIYIOIINE ONIUY:

MaxkcuMasibHOe KOJIH4eCTBO YPoBHel B iepeBe:. MakcuMaIbHOE KOJIMYECTBO YPOBHEH, 1O KOTOPOTrO MOXKET PACTU
JIEPEeBO OT KOPHEBOTO y3JIa, TO €CTh CKOJIBKO pa3 peKypCHBHO pa3jiejieHa BEIOOPKA. 3HAUCHHE 110 YMOJTIAHUIO - 62,

9TO MAaKCUMAJIbHOC KOJIMYECTBO ypOBHeﬁ JA€peBa MJIsd neJen MOACIIMPOBAHMA.

Ipumeuanne: Ecyim mporpamMma npocMoTpa B CJIENKE MOJIEIN BBIBOAUT TEKCTOBOE MPEICTABICHUE MOJIEIIN, MOXKET
BBIBOJIUTHCS HE OoJiee 12 ypoBHeit nepesa.

Kputepnn pacmensienusi. OTa onuus ynpasJiseT, KOIAa OCTAHOBUTD PacCIleVICHHUE IepeBa.
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* Tloka3arte/ib OLEHKH paculenyienns. DTa Mepa OLIEHKH KJIacca CIIYUT JJIsl OLHKH JIyUIIero MecTa pacllernyIeHusI
JiepeBa.

HpnMeanne: B nacrosmee BpeMs CIUHCTBCHHAS BO3MOXKHAA ONIUs - JUCIIEPCHUSL.

* 3HaveHHe MHHUMAJILHOI'O Yiayuuienus aJid paculenneﬂﬂifl. MunanMabHOE 3HAYCHHE YMCHBUICHUSA HCOAHOPOJIHOCTH
JJIA CO3JIaHUS HOBOT'O paCHICIIJICHUA HA ICPEBE. HCJ'II) MOCTPOCHUA AE€PEBA - CO3AaTh NOATPYyHIbI CO CXOJHBIMU
BBIXOJHBIMU 3HAYCHUAMMU, YTOOBI MUHUMU3UPOBATH HECOJHOPOJHOCTH HA KaX/IOM Y3JIC. Ecm HauJIyviiee
paclICijICHUE BETBU YMCHbBIIAET HCOJHOPOJHOCTh MEHLIIEC, Y€EM Ha 3a/IAHHOC KPUTCPUEM PACIICIIJICHUS 3HAYCHUEC,
BCTBb HC pACHICIIIACTCA.

*  MuHIMAa/IbHOE KOJHYECTBO IK3EMILIAPOB /ISl pacilenieHus. MunrMaabrHOE KOJIMYECTBO 3armce171, KOTOPhbIC
MOXHO paClICUThb. Kor):[a YUCJIO HEPACIICTIJICHHBIX 3aIHICe CTAHOBUTCS MEHBIIIE 3aJaHHOTO 3HAYCHUAI,
JaabHEHIIme PpaCHICIJICHUS HE IPOU3BOAATCA. IT0 1oJIe MOXKHO MCIIOJIL30BaATh JJIA IPCAOTBPAICHUS CO3JaHUs
MAJICHBKUX NOATrPpYyHI B ACPEBEC.

Craructaka. 310T nmapaMeTp ONpeACsACT, CKOJIbKO CTATUCTUK 6yﬂ€T BKJIFOYEHO B MOJEJIb. BLI6€pI/IT€ OJHH U3
NEPCUYNCIICHHBIX HUXKEC BAPUAHTOB.

* Bce. Bxmouaercs Bcs CTAaTUCTHKA, CBA3aHHAA CO CTO.]'I6HaMI/I " CO 3HAYCHUSIMMU.

IMTpumeuanue: DTOT mapaMeTp BKJIIOYAET COOP MaKCUMAJIbHOTO 00beMa CTATUCTHKH, YTO MOJKET MOBJIMSATH HA
MPOU3BOAMTEIILHOCT Ballleil cucTeMbl. ECJIM BBl HE XOTHTE MPOCMATPUBATL MOJIEJTb B IpaduieckoM Gopmare,
3amaiite Her.

* Croaonel. BkiroyaeTcs cTaTUCTHKA IO CTOJIOIAM.

* Her. Bxirouaercs TOJIBKO CTATHCTHKA, TpeOyemast IUIsl CKOpUHTa MOJIEITH.

Moaenu IBM Db2 for z/OS - Onuuu nocTpoeHUa aepesa perpeccum -
COKpalleHue aepesa

OHHI/II/I COKpalICHUA MOXHO UCIIOJIb30BATh AJIA ONIPEACIICHUSA KPUTCPHUA COKPpallICHUA OJI A€PEBA PEIPECCUU.
HpCHHaSHa‘ICHHe COKpalllCHUS - CHUXKCHUC pUCKaA HepeO6y‘l€HI/IH, JIA 4€Tr0 yAAJIAOTCA U3JIMIITHUC IIOAT PYIIIIbI,
KOTOPBIC HE ITOBBIIIAIOT OXHUJIAEMOUN TOYHOCTU HAa HOBBIX JAHHBIX.

Mepa cokpamennsi. Mepa cokpaleHusi 00ecrneynBaeT, YTOObI OllEHEHHASI TOYHOCTh MOJIEJIU MOCJIe YAaJIeHHs JINCTa
JlepeBa OCTaBajiach B IPHEMJIEMBIX Ipesiesiax. Bel MoxeTe BBIOpAaTh OJTHY U3 CIIEAYIOIINX Mep.

* mse. CpegHekBagpaTudHas ommoOka (mean squared error, MSE) - 3To onmust mo yMOJI4aHUIO, OHA U3MepsIeT,
HACKOJIbKO MO/IOTHAHHASI JIMHUS OJIM3Ka K TOYKAM JIaHHBIX.

* r2. R-kBajipat uaMepsieT A0JIF0 U3MEHUYMBOCTH 3aBUCHMOM IEPEMEHHOM, 0OBICHIEMOU PErPECCUOHHON MOJIETIBIO.

* TIlupcona. Koappunuent xoppessinuu [Tupcona uamepsieT CHITy B3aUMOCBS3H MEXY JIMHEWHO 3aBUCHMBIMU
MePEMEHHBIMU C HOPMAJILHBIM PACIPE/ICICHIEM.

* Cmupmana. Koapdunuent koppesnun CnupmMana oOHaApyKMBAET HEJIMHEIHBIE B3AUMOCBSI3H, KOTOPBIE 110
KkoppeJsiuu [TupcoHa MOTYT Ka3aThes cJIaObIMK, HO HA CAMOM JieJie ObITh CUJIbHBIMH.

Zlamn)le JIA COKpaleHms. Bul MOXxeTe HCIIOJIL30BATH HEKOTOPLIC UJIA BCE o6yqa}omne JAaHHBIC OJI OLICHKHU
0XHUJIa€MOI TOYHOCTHU IO HOBBIM JAaHHBIX. I[J'ISI 3TOM 1IEJIM MOXKHO TAKXK€ MCIOJIb30BaTh OTACJIbHBIM Ha6op JaHHBIX
COKpallicHusA U3 3aJlaHHOM Ta6J'II/IIlLI.

* HcnoJsb30BaTh Bee o0yvaromiue Janubple. DTa onmus (3aaBaeMas o YMOJTUAHHUIO) UCTIOJIb3yeT Bee oOyuarolme
JAHHBbIC 1JI4 OLICHKU TOYHOCTU MO/JCJIN.

* Vcnonb30BaTh % JaHHBIX 00YUEHHS A5 YCeueHHsl. DTa ONIUS UCIIOIB3YeTCs A1 pa30MeHNs TaHHBIX Ha J[Ba
Habopa: ouH A1 oOyUeHMs, & APYTOU JJIs1 COKpareHust (Ipyu MOMOIIHU 3aJaHHOTO 371eCh MTPOIICHTA).

BriGepute BocnpousBecTu pe3y ibTaThl, €CJIM XOTUTE 33/1aTh HAYaJIbHOE 3HAYCHHE JIJISl TeHEpaTOpa
TMICEBAOCITyYaHBIX YMCEJI, YTO FAPAHTUPYET Pa3/ieJieHUE JAHHBIX OJHUM M TEM XXe CIIOCOOOM MPU KAX/OM 3aIyCKe
notoka. MoxHO b0 3a/1aTh 1eJioe Yucio B nojie HauaisHoe 3Ha4eHne, HCNOIb3yeMoe /IS yeeueHnsl, 1100
BbIOpaTh jelicTBue CreHepupoBaTh, CO3/1AOIIIee IICEBIOCTYyYaliHOE LIEJIOe YUCIIO.
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* HcnoJsib30BaTh JaHHbIE H3 CYHIECTBYIOLIENH TA0 MBI, YKAXUTE UM TAOJIUIBI OTEILHOTO Habopa TaHHBIX
COKpaIICHuA aJIs1 OCHKU TOYHOCTU MOJICIIN. BrinosineHue 3T0oro Z[eﬁCTBHSI CUUTAOT 6OJ'[CC HaACKHBIM, YEM
HUCIOJIb30BAHUEC NJAHHBIX O6y‘{eHI/IH.

Moaenu IBM Db2 for z/OS - TwoStep

V3en TwoStep peanusyet ajroputMm TwoStep, KOTOpbIi oOecnieunBaeT crnocod KiacTepu3alunu B 00JIbIINX Habopax
JTAHHBIX.

aT1oT Y3€JI MOXHO UCIIOJIb30BATh, YTOOBI KJIACTCPU30BATh JAHHBIC C YYCTOM JOCTYINHOCTH PECYPCOB, HAIIPUMED,
IaMATH U BPEMCHU.

AusroputM TwoStep - aIropuT™ HcCIeIOBAHUS JAHHBIX B 0a3€ TaHHBIX, KOTOPBIN KJIACTEPU3YeT TaHHBIE
CIIeIYIOIIMM CIIOCOOOM:

1. OA clustering feature (CF) tree is created. 910 BrICOKOCOATTAHCHPOBAHHOE AEPEBO CONEPKUT BOZMOXKHOCTH
KJIACTEPH3AIUH JJIS1 HEPAPXUUCCKOM KIaCTEPU3aIUH, IPH KOTOPOIA IIOT00HBIC BXOIHBIC 3aMMUCH BKJIFOUATCS B
OJIHU U T€ € y3JIbl JIepeBa.

2. Koneunsre y31b1 nepeBa CF nepapxmiaecky KIacTepH3yOTCS B MAMSTH, YTO TaeT KOHEUHBIH pe3yIbTaT
Kiactepm3anun. Hawrydiee 9nciio KJ1acTepoB OmpeaesisieTcsl aBToMaTHdecku. Eciti BBl yka3bsiBaeTe
MAaKCHMAaJIbHOE YHCJIO KJIACTEPOB, ONpeIessieTCsS HauIyIllee YICIIo KIaCTEPOB B YKa3aHHBIX Ipeesiax.

3. Pesymbrat KJIacTepH3anuy YTOYHSICTCS HA BTOPOM IIIare, e K JAaHHBIM IPUMEHSETCS aJlT OPUTM, TTOTOOHBIIH
anroputmy K-cpemHux.

Moaenu IBM Db2 for z/OS - Onuuu nonen TwoStep

3ajaBast 3TH OIINU 110JIEH, BBl MOXKETE yKa3aTh UCIOJIb30BaHNUE TAPAMETPOB POJICH 1OJIs, ONPEAEIICHHBIX B y3JIaX
BOCXOJISIIIIETO MOTOKA. BBl MOXeTe Taxke BBITIOJHUTH Ha3HAUCHHUS IOJIeH BPyUHYIO.

Bl)lﬁpaTb 3JIEMEHT. BLI6€pI/ITe 9Ty OIINUIO, YTOOBI UCHOJIL30BATh napaMeTphbl poneﬁ 13 y3Jla TUlla BOCXOASAIICTO
IIOTOKA WJIM U3 BKJIAJKH Tuner y3J1a ICTOYHHUKA BOCXOOAIICTO IMOTOKA. HapaMeTpH poneﬁ - 9TO, HAIIpUMEDP,

Ha3HAYCHUA U IPEAUKTOPHI.

Hcnoab3o0BaTh N01b30BaTeIbLCKHE HA3HAYEHHS NMoJell. BeiOepuTe 3Ty Ommro, ecim XOTUTE Ha3HAYATD OOBEKTHI
HA3HAYCHUS, IPEAUKTOPHI U APYTUE POJIH BPYIHYFO.

IToas. ITpu nomou cTpesIok Ha3HAYbTE JIEMEHTHI U3 9TOr0 CIMCKAa BPYYHY!O [1OJIIM POJIEH B IPABOU 4acTH
9KpaHa. 3Hauku 0003HAYAIOT JOMYCTUMBbIE YPOBHU U3MEPEHUS JI KX AO0TO MOJIS POJIH.

ID 3anucu. HOJ’IC, 3HAYCHHUC B KOTOPOM 6yﬂ€T HUCIIOJIL30BATHCA KaK I/I,HCHTI/I(I)I/IKaTOp yHHKaJ’IbHOﬁ 3aIlmcu.

IIpencka3anns (Bxoansie). BeiOepute 01HO MM HECKOJIBKO MOJIEH KaK BXOIHBIE MOJIS [JIs IIPeICKa3aHusI.

Moaenu IBM Db2 for z/OS - Onuuun noctpoeHua TwoStep

33)13.Ba${ OIIIUU OCTPOCHUSA, MOXHO HACTPOUTH IMMOCTPOCHUC MOICJIA B COOTBETCTBUU C BallUMU HOTpC6HOCT$IMI/I.
Ecnu BBI XOTHTE IMOCTPOUTH MOACJIb C ONIIUAMU IO YMOJTYAHUIO, HAXKMUTE KHOIIKY 3anycrmb.

Mepa paccrosinns. DTOT apaMeTp ONPeIeIIIeT CHOCO0 U3MEPEHHS PACCTOSHIS MEXAYy TOUYKaMU MaHHBIX. bojbime
PACCTOSIHHSI COOTBETCTBYIO OOJIBIIAM OTJIMYUSM. Bo3MoxHas ommus:

 Jlor-npasaononodue. Mepa npaBiono1061s NpUNUCHIBAET IEPEMEHHBIM BEPOSITHOCTHOE pacipe/iesIeHIeE.
IIpennosaraeTcs, 4TO HEMPEPHIBHBIE IEPEMEHHBIE UMEIOT HOPMAJIbHOE pacIpe/ie/IeHUe, a KaTerOprUaIbHbIE
IIepeMeHHbIE - HOJIMHOMHUaJIbHOe. Bee nepeMeHHble peInosiararoTcsi He3aBUCUMBIMH.

Yncio KaacTepoB. DTOT MapaMeTp ONpeAessieT KOJIMIeCTBO KJIaCTepOB, KOTOpbIe OYAYT co3AaHbl. BO3MOXKHBI
OTIIIUH:
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*  ABTOMATHYECKH BHIMHCJIATH YHCJIO0 KJIaCTEepoB. Yucio KJIACTCPOB BBIYHCIIACTCA AaBTOMATHUYCCKU. Ber moxeTe
3aaTb MaKCUMAJIbHOE YHCJIO KJIACTEPOB B ITOJIC MaKCHMyM.

* 3aaaTh YHCJI0 KJIACTEPOB. 3aaliTe, CKOJIBKO KJIACTEPOB JOJDKHO OBITH CO3/IaHO.

CraTtucrnka. DTOT mapaMeTp ONpeaesIsieT, CKOJIbKO CTATHCTHK OyJeT BKIFOYEHO B MO/IeJIb. BO3MOXKHBI ONIuu:

* Bce. Bkmoyaercs Bcs CTAaTUCTHKA, CBA3aHHAA CO CTO.]'I6L[aMI/I 1 CO 3HAYCHUSIMMU.

IMpumeuanue: DTOT mapaMeTp BKIIFOYAET COOP MaKCHMAJIbHOTO 00beMa CTATUCTHKH, YTO MOXKET MOBJIMATH HA
MIPOU3BOUTEHHOCTD Ballleil cucTeMbl. ECJM BBl He XOTUTE MPOCMATPUBATEL MOJIENTb B IpaduieckoM Gopmare,
3agaiite Her.

e Cro0J0nb1. BrirouyaeTcst ctaTUCTHKA 10 CTOJIOAM.

* Her. Bxirouaercs TOJIbKO CTATUCTUKA, TpeOyemast 1JIsl CKOPUHTa MO/JIEITH.

Bocnpomsecm pe3yjabTaAThI. Bximrounte 3TOT NEPEKIIFOYATEIIb, €CJIM Bbl XOTUTE 3aJaTh HAYaJIbHOC 3HAYCHUC
reHepaTopa HCCB,Z[OCJ'Iy‘lafIHLIX YUCEJI OJIsd BOCIIPOU3BEACHU A aHAJIM34a. MoxHO 3a1aThb IEJI0C YUCJIO UJIK XK€ CO31aTh
HCCBHOCJ’Iy‘IafIHOC 1EJI0€ YUCJI0, HaXXaB KHOIIKY CFeHepﬂpOBaTb.

Moaenu IBM Db2 for z/OS - Cnenok TwoStep - Bknagka Moaenb

Bxutagka Moaesib COEpKUT pa3InyHble rpaduueckre MpeICTaBJICHNs, HA KOTOPHIX IPUBOJUTCS CBOAHAS
CTAaTHUCTUKA U pacHpeesIeHus IS oJiel B kjacTepax. MOXHO 3KCIIOPTUPOBATH TAHHbIE U3 MOJIEIIN WX Ke
9KCIIOPTUPOBATH IPEACTABIICHUE KaK H300paKeHHe.

YnpaeneHue mogenamu IBM Db2 for z/OS

Mopemm Db2 for z/OS nobaBstoTcs Ha XOJICT U MAJMTPY MOJIEIeit TakuM ke 00pa3oM, KaK OCTaJIbHbIE MOIEITN
IBM SPSS Modeler, 1 X MOXHO HCIOJIb30BaTh TAKKM e 00pa3oM.

YTtoOBI OIICHUBATD JTaHHBIE HEMOCpeACTBEHHO B Db2 for z/OS, BHIMOJIHUTE CIIEAYIONTHNE IIATH:
1. VYcranoBute amantep ckopunra SPSS B 6a3e mannbix Db2 for z/OS, rie HaxoaaTCs TaHHBIE.

2. VYb6eautech, YTO MOTOK COeAMHEH ¢ 6a3oii manubix Db2 for z/OS, rie HaxoasITCs JaHHbIE.

CKopuHr moaeneu IBM Db2 for z/0OS

Mopenu npeacTaBIeHBI Ha XOJICTE 30JI0THIM 3HAYKOM clierka Mojien. OCHOBHAS IeJIb CJIeNKa - OICHUBAHUC
JAHHBIX [UJIS IPOTHO3MPOBAHUS M NAJIbHEHINIT aHamm3 cBoiicTB Moaeri. ONeHKH J0OaBIISIOTCS B BUAE OJHOTO W
HECKOJIbKUX JOTIOJHUTEIFHBIX MOJIeH TaHHBIX, KOTOPBIE MOXKHO eJIaTh BUANMBIMH, IPACOEINHSS K CJIENKY Y3l
TaOJIMITBI ¥ BBITIOJIHSAS BETBh TOTOKA, KAK ONMCAHO HIDKE B 3TOM pasjetiec. HekoTopsle 1uaioroBble OKHA CJIETKa,
Taxue kKak JlepeBo pemienuit u [lepeBo perpeccuu, CouepkaTt JOMOJHATEIbHYIO BKIaAKy Mozesb, Ha KOTOpOit
BBIBOJIUTCSI HATJISITHOE MPEACTABIICHUE MOJIEIIH.

I[OHOJ'IHI/ITCJ'H)HI)IC OJIA OTJIMYAKOTCA Hpe(l)I/IKCOM $<1 d>- nepea MMEHEM I0JIsI HA3HAYCHUS, TAC <id> 3aBucur ot
MOACJIM U IMOKAa3bIBACT THUIL )IO6aBJ'IH€MOfI I/IH(bOpMaIlI/II/I. Paszmunbie I/IHCHTI/I(bI/IKaTOpr OIIUCBIBAFOTCs B pa3jacjax,
MOCBSAIICHHBIX CJICTIKY TOW WJIM MHOM MOJIeJIN.

YT0OBI HOCMOTPETD OIEHKH, BBIMOJIHUTE CIICAYIOIINE ACHCTBHS:
1. TlpucoeguHuTe K CJIECNKY MOJICJIN y3€JI TAOJIUIIHI.

2. OtkpoiiTe y3es TaOJUIbI.

3. HaxwmuTte kHONKY BbINOJIHATS.

4

ITpoxpyTuTEe OKHO TAOJIMYHOTO BBIBOJIA JIO IPABOI0 Kpas, YTOObI YBUJIETh TONOJIHUTEIbHbBIE MOJISI U UX OLEHKH.
IMpnmeuanne: TIporecc ckopuHTa BBIIOJHSACTCS HE B YCKOPUTEIIe, a B Db2, 1 mosToMy 17151 Hero TpedyeTcs, 4TOOBI

BXOJHAs TaOJmMIa CKOpUHTA (PU3WIECKH pacrojiaraigack B Db2. [ToaTomy B kauecTBe BXOIHOM HHMOPMAIIIH
CKOPHMHTa MOXHO JCIOJIb30BATh TOJIBKO Tabymiy Ha ocHOBe Db2 nym tabymiy ¢ yckopenneM. Ecim moTok
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UCIOJIb3YET TAOJIMIY TOJIBKO YCKOPHUTEJIs, BO3HUKAET cieayromas ormmbka: "THE STATEMENT CANNOT BE EXECUTED
BY DB2 OR IN THE ACCELERATOR" (3ToT onepaTop Henb3s BHMOMHWTL B DB2 unu B yckopuTene).

Cnenkun moneneun aepesa pewieHun IBM Db2 for z/OS

Crenox MOJCJIN ACpEBA peHICHI/Iﬁ IMOKa3bIBACT BBIXOJHBIC JAHHBIC OII€pallud MOACIIUPOBAHUSA U MIO3BOJIACT 3a1aTh
HEKOTOPBIC OIIIUHA OJId CKOPpUHI'a MOICIIA.

HpI/I 3aIlyCKe MOTOKA, COACPKAIIECTO CJICIOK MOJCJIN ACPEBA pCHJCHI/Iﬁ, Ha OTOT y3€J ,Z[O6aB.H$[eTC$[ JBa HOBBIX IIOJIA,
NMEHA KOTOPBIX MOJYYArOTCA U3 HA3HAYCHUA.

Tabnunua 26. lNone ckopuHra MoAenm A8 AepeBa PeLLeHWi.

HVims 1006aBJieHHOr0 MOJIst 3navenne
Sl-uma_nasnauenus ITpenckazanHOe 3HaUEHUE IS TEKYIIEH 3aMUCH.
$IP-uma_naszuauenus 3nauenne nocroseproct (ot 0,1 go 1,0) mts npenckazanusi.

IMpumeuanue: M3-3a orpanmuenunii B Db2 for z/OS nmeHa cTOI01I0B MOTYT OBITH YCEUEHBI.

Cnenok aepesa peweHuin IBM Db2 for z/OS - Bknagka Moaenb
Ha BKJIa K€ MO[leJIB BBIBOJUTCS BAXKHOCTD MMPEAUKTOPA AJII MOJACIIN ACPEBA pemeHHﬁ B l"pa(bI/I‘ICCKOM (bOpMaTC.
I[J'II/IHa IIOJIOCBHI OTPAXACT BAXXHOCTD IIPEAUKTOPA.

CnenokK aepesa petwueHuit IBM Db2 for z/OS - Bknaagka NMpocmoTp
Ha Bxusiajixe ITpocMoTp noka3aHo npencTaBJieHHE IepeBa I MOJEIIH epeBa B TOM e Buje, kak 3to SPSS Modeler
JIeJIaeT JJIsl MOJIEJIN IEPEBa PEIICHUI.

Cnenok moaenu K-cpeaHux IBM Db2 for z/0S

Crenxu moaeneit K-cpenHux copepkaTt BCrO HHPOPMAIIMIO, 3aXBAYEHHYIO MO/IEJIbIO KJIACTEPU3AIINH, & TAKXKE
nH(popMaIuro 00 00yJaroMMX TaHHBIX W IPOIECCce OICHKH.

[Tpu 3amycke MOTOKA, COAEpXKAIIETro CIenok Moaesu K-cpemHux, 3TOT y3es JoOaBJIseT 1Ba HOBBIX MOJIA,
coepamux MHGOPMAIHIO O IPUHAIJIEKHOCTH K KJIACTePY M PACCTOSHAM OT Ha3HAUYEHHOTO [IEHTPa KjiacTepa IJIs
JAHHOI 3amucy. VIMeHa HOBBIX IIOJIEH MOJIy4ar0TCA U3 UMEHU Mojien ¢ npedukcamu $KM- 1 mpuHAIIEKHOCTH K
kiactepy u $KMD- 11715 paccTosHMS OT HEHTpa KiaacTepa. HampuMep, ecimm Moiesib Ha3biBaeTcsa Kmeans, HOBbIE TIOJIS
OyayT HasbiBaThesa $KM-Kmeans u $KMD-Kmeans.

IMpnmeuanue: 113-3a orpanmucHuii B Db2 for z/OS mmeHa cTOI0MOB MOTYT OBITH YCEUCHEI.

Cnenok K-cpeaHux IBM Db2 for z/OS - Bknagka Mogenb

Bxutagka Moaesb COEpKUT pa3MyHble rpaduueckre MPpeICTABICHNS, HA KOTOPHIX IPUBOJUTCS CBOIHAS
CTAaTUCTHUKA U pACIPEACIICHUA I 1oJieli B KJIaCTepax. MosxHO OKCIIOPTUPOBATH JAHHBIC U3 MOJEJIN UJIN KE
3KCNOPTUPOBATH NPEACTABJICHUE KaK U300pakeHuUe.

Cnenkun HanBHbIX moaeneun baneca IBM Db2 for z/OS

HpI/I 3allyCKe IIOTOKA, COOCPKAIIETO CJICIIOK HAaMBHOH MOJEJIN Baﬁeca, Ha 2TOT y3€J1 ,Z[O6aBJ'I?I€TC§I JBa HOBBIX I10JIA,
HMCHA KOTOPBIX NOJIYYArOTCSA U3 UMCHU HA3HAYCHUA.

Tabnunua 27. lNMone ckopuHra HansHow mogemm bavieca.

HNms nob6aBieHHOro moJist 3unavenue
$l-umsa_nasnauenus Ipencka3aHHoe 3HAYCHUE [T TEKYIIEH 3aMicH.
$IP-uma_naznauenus 3nauenne nocroseproctu (ot 0,1 g0 1,0) 1t npenckazanus.

IMpumeuanue: M3-3a orpanwyenwmii B Db2 for z/OS mMeHa cTOI0IOB MOTYT OBITH YCEUEHBI.
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JlonosHITENbHBIE TOJIT MOXXHO IPOCMOTPETH, IPICOEINHNB K CIICTIKY MOJIEJ N y3es Tabmna 1 3ayCcTUB ero.

Cnenkun monenen aepesa perpeccuu IBM Db2 for z/0OS

HpI/I 3alyCKe MMOTOKA, COACPKAIICTO CIICNOK MOJCJIN AC€PEBA PEIPECCUU, HA OTOT y3€J1 Jo0aBJIsieTCs IBa HOBBIX I10JI4,
HUMCEHA KOTOPBIX NOJIYYAFOTCS U3 UMCHU HA3HAYCHUA.

Tabmuua 28. MNone ckopuHra MoAeny And AepeBa Perpeccuim.

Hms 106aBJIEHHOT 0 MOJIsA 3nauenne

$Sl-uma_nasnavenus [IpenckasaHHOe 3HAYCHUE AT TEKYIIEH 3aIHCH.

$IS-uma_nasnauenus OrneHka CpeHEKBAIPATUIHOTO OTKJIOHEHHUSI TPEJICKa3aHHOT O
3HAYCHHUS.

IMpumeuanue: M3-3a orpanmuenwmii B Db2 for z/OS mmeHa cTOIOIIOB MOTYT OBITH YCEUEHBI.

JonosHITENbHBIE TOJIT MOXXHO IPOCMOTPETH, TPHCOEINHNB K CIICTIKY MOJIEJ N y3es Tabmna u 3amyCcTUB ero.

Cnenok aepesa perpeccuun IBM Db2 for z/0S - Bknagka Moaenb
Ha BKJIa K€ Moue.m; BBIBOJUTCA BAXKXHOCTh NPEAUKTOPA AJId MOACIU AC€PEBA PEIrPECCUU B Fpa(bI/I‘IeCKOM (bopMaTe.
I[J'II/IHa IIOJIOCBHI OTPAXACT BAXHOCTD IIPEAUKTOPA.

CnenoK nepeBa perpeccuu IBM Db2 for z/OS - Bknagka MpocmoTp
Ha Bxuiajixe ITpocMoTp noka3aHo NpencTaBiieHHe IepeBa I MOJIEIM AepeBa B TOM ke Buje, kak 31o SPSS Modeler
JieJIaeT JJIs MOJIEJIN IepeBa PErpecchu.

Cnenok moaenu TwoStep IBM Db2 for z/0S

ITpu 3anmycke noToka, coaepxaliero ciaenok Mojaemu TwoStep, 3TOT y3es 100aBiIsieT ABa HOBBIX MOJIS, COAEPKAILINX
MHGOPMAIUIO O MPHHAIIS)KHOCTH K KIJIACTEPY U PACCTOSHUM OT Ha3HAYEHHOTO IIEHTpa KjacTepa Al JaHHOH
3anucu. MiIMeHa HOBBIX MOJIEH MOJIyYarOTC U3 UMEHH MOMENH ¢ pedukcamu $TS- 11 npuHAIJIEXHOCTH K KJIaCTEPY
u $TSD- s paccTostHuA OT LeHTpa KyacTepa. Hampumep, eciim Mozenb HazbiBaeTcst MDL, HOBBIE oI OyayT
HaszbBaThes $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.

106 1BM SPSS Modeler 18.2: PykoBozcTBO 110 McciIe[OBaHUIO TaHHBIX B 0a3e JaHHbBIX


http://www.ibm.com/legal/us/en/copytrade.shtml
http://www.ibm.com/legal/us/en/copytrade.shtml

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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