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Npenucnosue

IBM" SPSS Modeler - 310 IBM Corp. HHCTpyMeHTaJIbHAS Cpeia MacIITaba NpeAnpHusThs /11 AHAJIN3A TaHHBIX.
SPSS Modeler moMoraet opraHu3anusM yIy4dllInTh B3aUMOCBSI3U C KJIMEHTAMU U OT/ICJIbHBIMU JIMIAMH,
obecrnieunBas TiryooKoe MoOHNMaHue fanHbIX. OpraHn3anuy UCHOJIBL3YIOT NpHoOpeTeHHble ¢ momorsio SPSS Modeler
r1yOOK¥e 3HAHUS ISl COXPAHEHUS! BHITOHBIX 3aKa34YMKOB, OOHAPYKEHHSI BOZMOXKHOCTEH JTOTIOJTHUTEILHBIX
MIOKYINOK, IPUBJICYCHNS] HOBBIX KJIMEHTOB, OOHAPY)KEHNUS OLINOOK, COKPAIIEHHs PUCKOB 1 YJIy4IleHHUil B 0OecieueHNI
TOCYAapCTBEHHBIX CITyXKO.

Harssinaenii uatepgeiic SPSS Modeler maeT mosib30BaTesiM BO3MOKHOCTD IPUMEHUATD CBOM KOHKPETHBIN OIBIT B
Ou3Hece, 4YTO CIOCOOCTBYET pa3paboTKe OoJjiee MOITHBIX MPEACKA3BIBAIONINX MOJIEIIEH U COKpAIaeT BpeMs
npunsitus pemenusi. SPSS Modeler npeiaraet MHOTO Coco60B MOJEIIMPOBAHUSI, TAKUX KaK aJITOPUTMBI
Ipe/icKa3aHus, Kiaccu(uKanmum, CErMEHTAMN 1 acCollMaTuBHOro obHapyxenus. Korna mozaeneit IBM SPSS
Modeler Solution Publisher moinepxxuBaeT nx pacnpocTpaHeHNe Ha yPOBHE OPraHU3AMH I TPHHAMAFOIINX
pelIeHre COTPY/AHUKOB WJIM /ISl IPUMEHEHUS K 0a3e TaHHbIX.

O 6usHec aHanuTtuke IBM

ITporpammuoe obecnieuerre IBM 151 Ou3HeC aHAIMTUKY MPEAOCTABIISIET MOJIHYIO, TOCJIEI0BATEILHYIO U TOYHYIO
nHPOPMAIHIO, KOTOpas MOBbIIIAET d(h(HEKTUBHOCTH BefeHUs OuzHeca. [ToIHbII HAOOP MPOTPAMMHOT0 OOECTIeUeHU ST
s pusiness intelligence] [ipornoctuueckoit anamutuku, [ynpasaenns GpurancoBoii 53 hekTHBHOCTHIO U cTpaTeruei| u
laHA T THYECKNX IPHITOKEHHHA|T03BOISAET SICHO BHACTH TEKYIIYEO CUTYAIMIO, 4 TAKKE Je1aTh MPOTHO3HI,
MIO3BOJISIFOIINE NPEANPUHUMATE IpaKTHYeCKUe AeUCTBUS. B coueTannu ¢ peleHns M1 1711 KOHKPETHBIX OTpaciiei,
MIPOBEPEHHO MPaKTHUKOHN U ycayramu OmusHec aHamTrka IBM mo3BosisieT opraHu3anusM JF0OBIX pa3MepoB
JIOCTUTATh HAWBBICIIICH TPOU3BOAUTEIILHOCTH, YBEPEHHO ABTOMATH3MPOBATH IIPOIIECCHI MPUHSTHUS PEIICHUH 1
JIOOWTHCS JIyUIINX PEe3yIbTATOB.

Kax cocraBHas yacTb 3TOro Habopa, mporpammuoe odecrneuenne IBM SPSS Predictive Analytics momoraer
OPraHU3AIMSIM NIPEICKA3bIBATh OYIYIIE COOBITHS U MPEANPHHAMATD MPAKTHYECKNE TEHCTBHS HETOCPEACTBEHHO HA
OCHOBE 3THUX Ipejacka3anuii. Kommepueckue, NpaBUTEIbCTBEHHBIE U HAYYHbIE OpraHU3alUN BCErO MUpA,
nosiaratrotcs Ha TexHoJjioruto IBM SPSS; obecneunBarolyto KOHKypeHTHOE IPEUMYIIECTBO B IPUBJICYECHUH,
yIePKaHUU KJIMEHTOB U MOBBIIICHUS OTJAa4U OT HUX NPU YMEHBIIICHUH JOJIU OIIUOOYHBIX PEIICHUN U COKPAICHUA
puckoB. Bxirouast nporpammMuoe obecnieyenue IBM SPSS B cBou exenHeBHbIE onepaniy, OpraHu3anid MOTryT
MIPOTHO3UPOBATDH OYIYIIE COOBITHS, HAPABIISTh U ABTOMATU3NPOBATH PEIICHHUSI [IJI1 COOTBETCTBUSI OM3HEC-TIEIISIM
7 JOCTUTATH OIIYTUMBIX KOHKYPEHTHBIX TPEUMYIIecTB. UTOOBI MOJIYYNTh AaIHHEHIITYI0 HHPOPMAINIO T
CBSI3ATBCS C TIpeJICTABATENEM, 3aiiauTe Ha [http://www.ibm.com/spss}

TexHUyecKana noaaepmKa

TexHuueckas MoAICPIKKa MPESIOCTABIIACTCS KIIMEHTaM, OILIAYMBAIOIIUM OOHOBUTEIIbHbBIC B3HOCH. [losb30BaTen
MOTYT 00paIaThCs B CIIYKOY TEXHUUECKOU MOACPKKH, €CIIM Y HUX BO3HUKAIOT KaKUe-JIMOO MPOOIIeMbI C
HCHOJIb30BAHUEM UJIM YCTaHOBKOM mporpammuoro odecneuenusi IBM Corp.. K ciry:x0e TeXHuueckol noaaepxku
MOJHO BBI3BIBaTh yepe3 caitt IBM Corp. mo agpecy Ihttp://www.ibm.com/suppoﬂl ITpu oOparennu 3a MOAACPIKKON
OyIbpTe TOTOBBHI Ha3BaTh ce0s M OPraHU3aINIo, B KOTOPOIi BEI 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 TOMOIIKA KOTOPOTO MOXKHO OBICTPO
pa3pabaThIiBaTh NPOTHO3HBIE MOJIEJIN, UCIIOJIb3YIOIIUE JIEJIOBbIE 3HAHUS U OTBIT, U BHEAPSITh UX B JIEJIOBBIC
onepanuu JJis yCOBEPIIEHCTBOBAHUS Ipoliecca NPUHATHS peleHuii. PazpaboTanHblil Ha OCHOBE MOJEH
npomblinieHroro cragaapta CRISP-DM, IBM SPSS Modeler noniepkuBaeT BeCh MPOIECC UCCIICAOBAHUS TAHHBIX,
OT 00pPabOTKH UCXOIHBIX JAHHBIX JIO MOJIYYCHUS JIYUIIHX JICJTOBBIX Pe3yJIbTATOB.

IBM SPSS Modeler npeiiaraet psijt METOI0B MOJIEIMPOBAHUS, B3SITHIX U3 TAKUX 00JIacTell, Kak OOyueHre MaIH,
MCKYCCTBEHHBIN MHTEJUIEKT U CTATUCTHKA. [Ipr moMomu MeTOA0B, JOCTYNHBIX HA HauTpe MoaemmpoBanne, MOXHO
U3BJICYb HOBYIO HH(GOPMAIUIO U3 TAHHBIX U Pa3paboTaTh MPOTHO3HBIE MOACHN. Y KaXIOT0 U3 METOAO0B €CTh CBOU
CUJIbHBIC CTOPOHBI U TUIIBI 3a/1aY, JJIA PCUICHUA KOTOPBIX OH JIYYIIIE BCEIrO NOAXOJUT.

SPSS Modeler MOXHO TPHOOPECTH KaK OTACIBHBIN MPOIYKT UITH UCIIOJIH30BaTh KaK KJIMEHT B coueTannu ¢ SPSS
Modeler Server. Kpome TOro, 1oCTyIeH psii JOMOJIHATEILHBIX BO3SMOXHOCTEH, CBOJIKA KOTOPBIX JIA€TCS B
CIIeyIOIMX passesiax. JIOHOJHUTE bHY HHPOPMALHIO cMOTpHTe 1o axpecy [http://www.ibm.com/software/|
lanalytics/spss/products/modeler/}

MpoaykTtbl IBM SPSS Modeler

B cemeiictBo npoaykToB IBM SPSS Modeler u cBsi3aHHbBIE C ’TUM CEMENRCTBOM MPOTPAMMBI BXOJISIT CJIEYIOITIE
OPOMYKTHI:

e IBM SPSS Modeler

* cepsep IBM SPSS Modeler

* IBM SPSS Modeler Administration Console

* IBM SPSS Modeler Batch

* IBM SPSS Modeler Solution Publisher

e Amnantepsl cepBep IBM SPSS Modeler niis IBM SPSS Collaboration and Deployment Services

IBM SPSS Modeler

SPSS Modeler - 310 nosHOQYHKIMOHAIbHAS BEPCHUS IPOJIYKTa, yCTAHABJIMBAEMasl 1 3aIlyckaemasi Ha IepCOHaIbLHOM
kommbtotepe. SPSS Modeler MoXHO 3aIyCTHUTD B JIOKAQJILHOM PEXHMME, Kak aBTOHOMHBIN TPOJIYKT, HJIH B
pacnpenesieHHOM pexxume BMecte ¢ cepep IBM SPSS Modeler, 4ToObI MOBBICHTE TPOU3BOAUTEIFHOCTD HA OOJIBIINX
HaOoOpax JaHHBIX.

Hcnomb3ys SPSS Modeler, MOXHO OBICTPO M HHTYUTUBHO CTPOUTH TOYHBIE MIPOTHO3HBIE MOJIEJIH, He Tprderast K
IIPOTPAMMUPOBAHMIO. VICTIOIB3yS YHUKATIBHBIN BU3yaIbHBIN HHTEP]EHC, MOKHO JIETKO BH3yaIN3UPOBATH MIPOIIECC
AQHAJIN3a JAaHHBIX. B IPOAYKT BCTPOEHBI pacInpeHHble (QYHKIMY AaHAJIUTHKH, IPU TOJACPKKE KOTOPBIX MOXKHO
O6Hapy)KI/IBaTI: B JAHHBIX CKPBITBIC CTPYKTYPbI U TCHACHIIUU. Moxno MOACTIUPOBATD PE3YJIbTATHI U BBISACHATD,
Kakue (paKTOPbI HA HUX BJIMSIEOT, YTOOBI IIOJTHOCTHEO UCIOJIB30BAThH JICJIOBBIC BO3MOXKHOCTHU M OI'PAHAYMABATH PUCKU.

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

cepBep IBM SPSS Modeler

SPSS Modeler nosb3yeTcst apXUTEKTYPOIl KJIMEHT - CepBep, YTOOBI PACIPEeISITh TPEOOBAHUS PECYPCOEMKHUX
oneparuii o MOITHBIM CEPBEPHBIM MIPOTpaMMaM, YTO MOBBIIIAET MPOU3BOAUTEILHOCTD ISl OOJIBIINX HAOOPOB
JITAHHBIX.
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SPSS Modeler Server - 3T0 OTAEIBHO JIMIIEH3UPYEMBII MPOIYKT, KOTOPBI HEPEPHIBHO PAOOTACT B PEXKUME
pacipenesieHHOTO aHaJIM3a Ha XOCTe cepBepa COBMECTHO C OJTHOM MJIM HECKOJIbKUME ycTaHoBKaMmu IBM SPSS
Modeler. ITpu 3tom SPSS Modeler Server obecnieunBaeT BbICOKYIO MIPOU3BOAUTEILHOCTD [T OOJIBIINX HAOOPOB
JIAHHBIX, IOCKOJIbKY PECYpPCOEMKHE ONEPAINU MOXKHO BBINOJHITH Ha cepBepe 0e3 CKauuBaHUs JaHHBIX HA
KoMnbroTep kineHTa. Kpome toro, cepsep IBM SPSS Modeler obecrieunBaeT noaiep Ky 7151 BO3SMOXKHOCTEN
ontumuzanuu SQL u MomempoBaHus B 6a3e JaHHBIX, YTO JACT AOMOJIHATEIHHBIN BBIATPHIII B
MIPOU3BOAUTEIILHOCTH U aBTOMATU3AIINH.

IBM SPSS Modeler Administration Console

Modeler Administration Console - 310 rpadguueckasi nporpamMma Jist yIpaBJeHUs] MHOTOYUCJICHHBIMU OIIMSIMU
koHpurypanuu SPSS Modeler Server, KOTOpPbIil Takke MOKHO KOH(DUTYPUPOBATH MOCPEACTBOM (haiiyia onmuit. DTa
[IPUKJIAHAS] IPOTpaMMa COIEPKUT KOHCOJIbHBII 10JIb30BATEIbCKUIT HHTEpdEiic 11 OTCIeKUBAHUS U
koHpurypuposanus ycranoBok SPSS Modeler Server installations, and is available free-of-charge SPSS Modeler
Server. DTy npHKJIaHYIO IPOrpaMMy MOXHO YCTAaHOBHUTH TOJILKO Ha KOMIIbIoTepax Windows; olHAaKO OHa MOXET
YIPABIISTh CEPBEPOM Ha JIFOOOI MOAIep)KUBAEMOiT TITIAThOpMe.

IBM SPSS Modeler Batch

X0Ts1 00BIYHO HCCIIeIOBAHNE JAHHBIX - THTEPAKTUBHBIH MpoIecc, MOXHO Takxke 3amycTuTh SPSS Modeler u3
KOMAaH/IHOH CTPOKH, He OTKpbIBas rpaduueckuii natepdeiic. Hampumep, y Bac MOTyT OBITH HPOIODKUTEIbHbIEC UITH
HOBTOPSIIOIIMECS 33/1a41, KOTOPbIE KeJIATeJIbHO BBIOJHUTH Oe3 yuacTus nojb3oBartess. SPSS Modeler Batch - aTo
0cobast Bepcust MPOJIyKTa, PEIOCTABIISIONIAS TOA/ICPXKKY BCeX aHAJIMTHYECKUX Bo3MoxkHocTel SPSS Modeler 6e3
BbI30Ba OOBIYHOTO MOJIb30BaTEILCKOrO NHTEpdeiica. SPSS Modeler Server Heo6xoaum auist ucnosibzoBanust SPSS
Modeler Batch.

IBM SPSS Modeler Solution Publisher

SPSS Modeler Solution Publisher - 3T0 HHCTpYMEHT, IpH MOMOIIIX KOTOPOT'O MOXHO CO3/1aTh MAKETHYIO BEPCUIO
notoka SPSS Modeler; Takyro BepcHIO MOXHO 3aIyCKaTh BHEIIHUM MEXaHU3MOM BPEMEHHU BBIIIOJHEHUSI NN
BCTPOUTH BO BHEIIHIOIO MIPHUKJIAIHYIO IPOTPAMMY. DTHM CIIOCOOOM MOXHO ITyOJIMKOBATH M BHEAPSTH MOJIHBIC
notoku SPSS Modeler miis ucnosib3oBanus B cpeaax, rae SPSS Modeler ve ycranosiier. SPSS Modeler Solution
Publisher pactipoctpansercs B cocrase ciryx0br IBM SPSS Collaboration and Deployment Services - Scoring, 1yst
KOTOPOIi TpebyeTcs oTaeabHast uneH3us. C aToit muien3ueit Bol mosyvaete SPSS Modeler Solution Publisher
Runtime, npu moOMOIIK KOTOPOTO MOXKETE 3aMyCKATh OMYOJIMKOBAHHBIE TOTOKH.

Jonomautenpayro naGopmanuto o SPSS Modeler Solution Publisher cmoTpute B nokymentamuu IBM SPSS
Collaboration and Deployment Services. Lleatp 3uannit IBM SPSS Collaboration and Deployment Services comepxut
paszaessr "IBM SPSS Modeler Solution Publisher" u "IBM SPSS Analytics Toolkit".

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

Hus IBM SPSS Collaboration and Deployment Services mocTyneH psix aganTepoB, IpU OCPEACTBE KOTOPBIX SPSS
Modeler u SPSS Modeler Server moryT B3aumoeiicTBoBaTh ¢ penosutopuem IBM SPSS Collaboration and
Deployment Services. I1pu atom notox SPSS Modeler, BHeApEeHHbBIN B PEIO3UTOPUI, TOCTYIIEH 1JIsi COBMECTHOTO
UCIIOJIb30BAHUS HECKOJIbKMMHU MOJIb30BATEIIIMU WM JJIs1 OOpalleHus u3 npukiagHoi nporpammMsl IBM SPSS
Modeler Advantage TOHKOTO KJIMeHTa. AJlalTep YCTAHABIIMBACTCS B TOI CUCTEME, B KOTOPOI HAXOIUTCS
PEnO3UTOPHUIL.

Boinycku IBM SPSS Modeler

SPSS Modeler nocTyneH B CIeIyFOIIUX BBITYCKAX.
SPSS Modeler Professional

SPSS Modeler Professional cogepxuTt Bce HHCTPYMEHTBI, HEOOXOIUMBIE 17151 PAOOTHI C OOJIBIIUHCTBOM THUIIOB
CTPYKTYPHUPOBAHHBIX TAHHBIX, TAKUX KaK TPACCUPOBKA MOBEJCHUS U B3auMoeiicTBus B cucremMax CRM,
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neMorpadun, ToBeIeHUs MOKyaTeJIel U TAHHBIX O MPOJIaKax.
SPSS Modeler Premium

SPSS Modeler Premium - 3T0 0TAeIbHO JMIEH3UPYEMBIi TPOAYKT, pacmupsitornnit SPSS Modeler Professional st
paboThl ¢ TAKMMH CIICIUATIbHBIMA JAHHBIMH, KAK JTaHHbIC B AHAJIUTHKE OOBEKTOB MJIM COLUABHBIX CETSIX, U C
HECTPYKTYPUPOBaHHBIMH TEKCTOBbIMU JaHHbIME. SPSS Modeler Premium cocTouT U3 CiieIyrOIHX KOMIIOHEHTOB.

IBM SPSS Modeler Entity Analytics 7o6aBsieT JOTOJTHATEIFHOE M3MEPEHNE K IPOTHOCTHIECKOH aHammTike IBM
SPSS Modeler. [TporHocTrveckast aHaJIMTUKA MBITAETCS MPpeAcka3aTh OyayIiee MOBeIeHNe TaHHBIX U3 MPOIILJIOTo, a
00BLeKTHAS aHAJINTHKA HaIlrpaBJICHA Ha YJIYYIICHUEC CBA3HOCTH U COIJIACOBAHHOCTHU TCKYHIUX JAHHBIX TOCPEACTBOM
yCTpaHCHUA KOH(I)J'II/IKTOB UICHTUYHOCTHU B CaMUX 3aIlIUCAX. I/IZ[CHTI/I‘{HOCTI) MOXET OTHOCUTBLCA K UHAUBUAYYMY,
OpraHM3alny, a TAKXKe K JII0OOMY APYyromy 00BbEKTY, U1 KOTOPOro BO3MOXKHA HEOJTHO3HAYHOCTh. Pasperienune
HUACHTUYHOCTH MOXET OKa3aThCs KpaliHe HeOOXOAMMBIM IS Psijia NOJIel, B TOM YHUCJIe JJIs1 YIPABJICHUS
OTHOILICHHUSIMHU C KJIMEHTaMU, OOHAPYXEHUSI MOIICHHUYECTBA, IPOTUBOICUCTBUSI OTMBIBAHHUIO JICHET UJIN TSI
HAIMOHAJILHOM 1 MEXKTyHAPOIHON Oe30MaCHOCTH.

IBM SPSS Modeler Social Network Analysis mpeoopa3yet nHGOpMAIIIO 0 B3AaNMOCBS35X B MOJIA,
XapaKTepHU3YIOIIKe CONUAIbHOE MOBEACHHUE OT/ISJIbHBIX JIMI[ U I'pyHIl. [1py moMOIIu 1aHHBIX, OINHUCHIBAFOIIIUX
B3aMMOCBSI3H, B OCHOBE KOTOPBIX JiexKaT colnalibibie cetu, IBM SPSS Modeler Social Network Analysis onpenessier
CoUaJIbHBIX JIUACPOB, BIUAOIIUX HA MOBCACHUC APYTUX YYACTHUKOB CETU. KpOMC TOT'O, BBl MOXCTE ONPEACIIUNTD,
KaKue JIFo 11 HanOoJiee NOIBEPKEHbI BIMSHUIO IPYTUX YYACTHUKOB ceTH. CoueTasi oJIy4eHHbIE Pe3yJIbTATHI C
pe3yJIbTaTaMu IPYTUX U3MEPEHHIA, MOXKHO CO3/aTh UCUCPIBIBAIOIINE PODIIIN OTACIBHBIX JIUI, HA KOTOPBIX OyIyT
OCHOBAHBI BAIIIU TPOTHO3HBIE MOJIeJU. MOJIeJTH, COAEPIKAIINE ITY CONUATILHYIO HH(POPMAIIUIO, BHIOJIHIFOTCS
JIydIlie MOJIEJIel, KOTOPBIE ee HEe COJIePKAT.

IBM SPSS Modeler Text Analytics ncrosp3yeT HOBeifIne THHTBUCTHYECKAE TEXHOJIOTUHN B 00paboTKy
ectecTBeHHOTO si3bIka (NLP) i1 ObICTpOii 06pabOTKM CaMbIX Pa3HOOOPA3HBIX HECTPYKTYPHUPOBAHHBIX TEKCTOBBIX
JIAHHBIX, JIJISl U3BJICYCHHSI ¥ OPTaHU3AIUK KJIFOUYEBBIX OHSTHI ¥ IPYIIAPOBAHUS ITUX MOHITHUN B KATETOPHH.
M3BJieueHHbIE MOHSTHS U KATETOPHH MOXHO COYETATh C CYIECTBYIOIINMU CTPYKTYPHUPOBAHHBIMY JTAHHBIMHU,
TaKMMH Kak JieMorpaduyecKye, U MPUMEHSITh K MOJICJIMPOBAHUIO IIPU MOMOIIY HOJHOT'O KOMIUIEKTa HHCTPYMEHTOB
nccaenosanus nanubix IBM SPSS Modeler niist mostyuennst 60Jiee KaueCTBEHHBIX M ClIENNATIM3MPOBAHHBIX PEIICHUIA.

HdoxkymeHTauua IBM SPSS Modeler

JlokyMeHTaIus B popMaTe 3JIEKTPOHHOM ClIpaBKu JoCcTyIHaA yepe3 MeHro CrpaBka o SPSS Modeler. B ee coctas
BxoauT pokyMmentarus 11 SPSS Modeler, SPSS Modeler Server, a Takxe PykoBoJICTBO 1O pHUKJIaTHBIM
mporpaMmam (Ha3bIBaeMOeE 3/1eCh TaKKe Y UeOHBIM PYKOBOACTBOM) U APYTHUE MOIICPKIBAIOIINE MaTEPHAIIHI.

[TosHAst TOKYMEHTANuUs MO KaXA0MY IPOAYKTY (BKJIIOYas yKa3aHMs IO yCTaHOBKE) nocTynHa B opmarte PDF B
noanamnkax |Documentation xaxmoro npoaykta DVD. JIokyMEHTHI 110 YCTAHOBKE TaK)Ke MOYKHO CKayaTh C CaiiTa o
anpecy |http://www.ibm.com/support/docview.wss?uid=swg2704383 1|

KpowMme Toro, JOKyMeHTaIms B 000ux 3TuX opmaTax joctynHa B [{entpe 3nanmii SPSS Modeler o anpecy
|http://www—0 1.ibm.com/support/knowledgecenter/SS3RA7_1 7.0.0.0l

HokymeHTauua SPSS Modeler Professional
B xomiuiekt moxkymentamnuu SPSS Modeler Professional (Bkimrouast ykazanust 0 yCTAHOBKE) BXOJISIT:

* IBM SPSS Modeler PykoBoacTBo nosn3oBaresi. O01iee BBeieHUe B ncnosib3oBanue SPSS Modeler, B Tom
YHCIIe O CO3/IaHUH MOTOKOB TaHHBIX, 00pabOTKe MPOMYIIEHHBIX 3HAYCHNH, TOCTpoeHNnto Bhipaxennit CLEM,
paboTe ¢ MpoeKTaMM U OTYETAMH U COCTABJICHUIO MAaKeTOB MOTOKOB /1 BHenpeHus: B IBM SPSS Collaboration
and Deployment Services, mporuo3upyroiue npukJiaaabie nporpammsl uiin IBM SPSS Modeler Advantage.

*  V3.bl HCTOYHHKOB, 00padoTku 1 BbiBo1a IBM SPSS Modeler. Onrcanus Bcex y3J10B, CIIyKaIyX JJIs YTEHUS,
00pabOTKM M BBIBOJIA TAHHBIX B pAa3JIMUHBLIX (hopMaTax. [1o CyIecTBy 3TO BCe y3JIbl, KPOME Y3JI0B
MOJICJITNPOBAHMSL.
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V3ab1 mogesmpoBanusi IBM SPSS Modeler. Onucanus Bcex y3J10B, CITyXKaIUX JJIs CO3IaHUS MOJeseit
uccienoBanus gaHHbIX. IBM SPSS Modeler npeasaraet psg MeTo10B MOJACIUPOBAHUS, B3ITHIX U3 TAKUX
obuactei, kak 0Oy4eHHe MAIlliH, UCKYCCTBEHHBIH HHTEJJIEKT U CTATUCTHKA.

PyxoBojactBo no aaropurmam IBM SPSS Modeler. Onncanne MaTeMaTHIECKMX OCHOB METOI0B
MOJIeJIMPOBaHMsI, UCoJIb3yeMbix B IBM SPSS Modeler. DTo pykoBoCTBO TOCTYNMHO TOJLKO B hopmarte PDF.

PyxoBoactso no npuxiaansiv nporpammvam IBM SPSS Modeler. [1pumepsl B 9TOM pyKOBOJCTBE CIIyKaT
KPATKIM CIIENAAJIM3NPOBAHHBIM BBEICHIEM K TEM WJIM HHBIM METO/IaM M TEXHOJIOTHSIM MOJICJIMPOBAHUSA. DTO
PYKOBOJICTBO JIOCTYITHO TaKXe B 3JICKTPOHHOM B B MeHI0 CripaBka. JJonOHUTENbHYO HH()OPMAIIHTO
CMOTpPUTE B pa3jielie |“HpI/IMepr TTPUKJIATHBIX HporpaMM”I

Cuenapun n apromatu3anus Python IBM SPSS Modeler. TapopManus 006 aBTOMaTH3AMUN CHCTEMBI Iy TEM
co3naHus cieHapueB Python, BKiFouas CrieHapuy CBOMCTB, KOTOPBIE MOTYT HCIOJIL30BATHCS ISl pa0OTHI €
y3JIAMH U TIOTOKaAMH.

PykoBoactso no Bueapennio IBM SPSS Modeler . indopmanust o Beimosienun IBM SPSS Modeler notoxos u
CIICHAPUEB KaK I1aroB o0paboTku 3aaaunii moj ynpasieHrneM IBM SPSS Collaboration and Deployment Services
Deployment Manager.

PyxoBoactso pazpadorunka IBM SPSS Modeler CLEF . CLEF npenocTtaBiiseT BO3MOXXHOCTH UHTETPAIIH C
IporpaMMaMu IPYruX NPOU3BOAUTENEH, TAKUX KAK MOAIPOrPAMMBI 00pabOTKU JAHHBIX HITH AJITOPUTMBI
MOJIeIMPOBaHUs, Kak ¢ y3iaamu B IBM SPSS Modeler.

PykoBo1cTBO 10 Hccsie10Banuio JanubIX B 6a3e panubix IBM SPSS Modeler. TapopMmanus o Tom, kKak
UCMOJIb30BATh MOIITHOCTH Balllell 0a3bl TaHHBIX JIJI HOBBIIIEHUS TPOU3BOIUTEILHOCTU U PACIINPEHHS IUATTA30HA
BO3MOJHOCTEH aHalu3a ¢ NPUBJICYCHUEM AJITOPUTMOB OT CTOPOHHUX MIPOU3BOAUTEICH.

PykoB0/ICTBO aIMHUHHCTPATOPA H PYKOBOACTBO MO Npon3BouTebHocTH cepsep IBM SPSS Modeler .
WNupopmanus o ToM, Kak CKOHGUTYpUpOBaTh n aAIMUHUCTpUpoBaTh cepBep IBM SPSS Modeler.

PykoBoacTBO nosib30BaTe s no koncom agvunuctpaTopa IBM SPSS Modeler . Indopmarnus 06 ycTaHOBKe U
WCIIOJIb30BAHMN ITOJIb30BATEIHCKOT0 HHTEp(detica KOHCONM 11T MOHUTOPHHTA M KOHGHUTyprupoBaHus cepsep IBM
SPSS Modeler. KoHcoss peanm3oBaHa Kak MOJIKJIFOYAEMBbIl MOYJIb TPUKJIATHOR MporpaMMbl Deployment
Manager.

PykoBojacteo no CRISP-DM IBM SPSS Modeler. ITomarosoe pykoBo/ICTBO K UCHOJIb30BAHUEO METOI0JIOTUU
CRISP-DM i uccnienosanus qanueix SPSS Modeler.

IBM SPSS Modeler Batch PykosoacTBo nosb3oBartess. [TosHOe pykoBOCTBO 1o ucnojib3opanuto IBM SPSS
Modeler B makeTHOM pexuMe, BKITFOUAS IIOAPOOHOCTH BBITOJHEHUS B MAKETHOM PEKUME U APTYMEHTBI
KOMAaH/THOR CTPOKHU. DTO PYKOBOJACTBO JOCTYITHO TOJIbKO B popmaTe PDF.

HokymeHTaumna SPSS Modeler Premium

B xomiuiexkt mokymentanuu SPSS Modeler Premium (BkJmrouast ykazaHust IO yCTAHOBKE) BXOJISIT:

IBM SPSS Modeler Entity Analytics PykoBoacTBo nosb3oBarens. abopManus 06 nCOIb30BaHAN aHAJIMTHKH
00BekTOB coBMecTHO ¢ SPSS Modeler, B ToM umcIIe IO yCTaHOBKE M KOHPUTYPUPOBAHUIO PEMO3UTOPUS, Y3IIaM
AHAJIMTUKU OOBEKTOB M 3a/1a4aM yIPaBJICHHUSL.

IBM SPSS Modeler Social Network Analysis PykoBoacTBo nosib3oBaresisi. PYKOBOICTBO 110 BBIIIOJHEHUIO
aHaJM3a colralibHOI ceTn coBMecTHO ¢ SPSS Modeler, BKJTIoYas aHaM3 TPYIIT U aHAJIU3 paCIPOCTPAHCHHMS.

SPSS Modeler Text Analytics PykoBoacTo noan3oBaresi. Mudopmanus o0 MCHIOJIb30BAHIN aHATINTUKH
TekcToB coBMecTHO ¢ SPSS Modeler, B ToM unciie 1o y3s1am HCciieIOBaHUs TEKCTOB, NHTEPAKTUBHON
MHCTPYMEHTAJIbHOM cpefie, 111a0JIoHaM U IPYTUM PECypCcaM.

anMepr NMPUKNagHbIX nporpaMmm

WuctpymenTs! uccenoBanns naHHBIX B SPSS Modeler moMoraroT pa3pemnTs MAPOKHUil CIIEKTP ACTOBBIX U
OPraHM3aIMOHHBIX IPOOJIEM, a MPUMEPHI MPUKJIAHBIX IPOTPAMM IPEIOCTABIISNIOT KPATKHUE, IIEJICBbIC BBEICHNS B
KOHKPETHBIE METO/IbI M CIIOCOOBI MOJIEIMPOBaHUS. Mcnob3yeMble 371ech HAOOPBI JAHHBIX HAMHOTO MEHBIIIE
OTPOMHBIX CKJIAJIOB JJAHHBIX, KOTOPBIMHU YIPABJISIOT HEKOTOPBIE UCCIIEA0OBATEN JAHHBIX, HO TPUMEHSEMbIE
MOHATHS ¥ METObI IOJKHBI MACIITA0OUPOBATHLCS O PeaIbHBIX MIPUKJIAIHBIX TPOTPAMM.
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OOpaTuThes K MpUMeEpaM MOXKXHO, BbIOpaB ITpuMepbl npukjaaaupix nporpamm B Merro Crpaska B SPSS Modeler.
daiinn JAaHHBIX U IOTOKU NPUMEPOB YCTAHABJIMBAIOTCS B IIAIIKE Demos B xatajiore YCTaHOBKH IPOAYKTA.

JomnonHuTenpHyto nHbpopmanuto cMmoTpute B passese| ‘[lanka demos’}

ITpumepb! MoesmpoBanus 6a3 JaHHbIX. CMOTpPHUTE 9TH IPUMEPHI B pyKoBoJicTBe [BM SPSS Modeler In-Database
Mining Guide.

IMpumeps! cuenapueB. CMOTpPHUTE 3TH IPUMEPHI B pykoBocTBe IBM SPSS Modeler Scripting and Automation Guide.

Manka demos

DaityIpl JAHHBIX ¥ IPUMEPHI TOTOKOB, UCTIOJIB3YEMBbIE C IPUMEPAMHU MPUKJIATHBIX TPOTPAMM, YCTAHABIIMBAIOTCS B
nanke Demos B kaTajore yCTaHOBKU NpoaykTa. K 3Toif manke MOXXHO TakXe 00paTUTHCS U3 TPYyHbI nporpamm IBM
SPSS Modeler B mento ITyck Windows uitn, miesikHyB 10 Demos B CIIACKE HETaBHO UCIOJIb30BABIINXCS KATAJIOTOB B
JasoroBoM okue OTKPBITH (ailr.
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NnaBa 2. UccnepoBaHue B 6a3e gaHHbIX

O630p mogenupoBaHua 6a3 AaHHbIX

cepsep IBM SPSS Modeler moiep)kuBaeT MHTET pAIIMIO C HHCTPYMEHTAMU UCCIICTIOBAHUS U MOJICTIMPOBAHUS
JIAaHHBIX, JOCTYIMTHBIMU Y TIOCTABIIIUKOB 0a3 JaHHBIX, B ToM unciie IBM Netezza, IBM DB2 InfoSphere Warehouse,
Oracle Data Miner u Microsoft Analysis Services. [TocTpoenue Moieseil, UX CKOPUHT ¥ COXpaHEeHHe B 0a3e JaHHbBIX -
BCE 9TH OIEpAlUU BO3MOXKHBI B puKJiaHoii mporpamme IBM SPSS Modeler. 310 no3BoJisieT coueTaTh
AHaJIMTUYECKHE BO3MOXXHOCTH U JIETKOCTD UcnoJib3oBanus IBM SPSS Modeler ¢ MOIITHOCTBIO 1
MPOU3BOAMTEIILHOCTHIO Oa3bl JAHHBIX, peajiu3ysi OJJHOBPEMEHHO MIPEUMYINECTBA COOCTBEHHBIX aJITOPUTMOB 0a3
JIAHHBIX, TIPEIOCTABIIEMBIX I TUMH MOCTABIIMKaMu. [TocTpoeHne Mo/ Iejiell BHIOIHAETCS B 0a3e JaHHBIX, KOTOPbIE
MOJHO 3aTeM IPOCMOTPETH U OleHUTh B HHTepdeiice IBM SPSS Modeler o0brvHBIM crioco60M, a B ciIyuae
HEOOXOUMOCTH - BHeIpUTH 1pu oMoty IBM SPSS Modeler Solution Publisher. IToanepxnBaemMblie aaropuTMbl
HaxoAsATcs Ha nmaJmTpe MomemmpoBanue 0a3 nanabix B IBM SPSS Modeler.

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

* 3agacrtyro arropuTMbl In-Database mOJTHOCTHIO HHTETPUPYIOTCS C cepBepOM 0a3 JaHHBIX M MOTYT O0ECIeUNTh
VIIyUIIEHHYIO TPON3BOINTEIHHOCTb.

* Mogem, BCTpOCHHBIC U XpaHsimuecs B 6a3ze ganHbIX (“In-Database’), MOXHO MpoIlie BHEIPUTH B JIFOOYIO
0o0paIaronIyrocs K Hell MPUKJIaTHYo IPOrpaMMYy B COBMECTHO UCIIOJIB30BATH C ATOW IMPUKJIIATHOW TPOTPAMMOI.

renepupoBanne SQL. MonemmpoBanue In-Database otimuaercs ot reaepupoBanus SQL, nHave HA3BIBAEMOTO
o6patabM niepeHocoM SQL (“SQL Pushback™). DTa ¢pyHKIIMOHATIHEHASI BO3MOXKHOCTH IMO3BOJISIET TEHEPUPOBATH
onepatopsl SQL miist cobcTBennbix onepanuii IBM SPSS Modeler, koTopbie MOryT ObITh "HIepeHeceHbl 00paTHO" B
0a3y MaHHBIX (TO €CTh BBINOJIHEHBI B HEil) C LIEJIBIO YIIYUIIeHUs MPOU3BOIUTEIbHOCTU. Hampumep, y3JIbl CIIUSHUS,
arperaiuu, u Bbibopa - Bce reHepupyroT ko SQL, 17151 KoTOpOro Bo3MOXeH 0OpaTHBIN epeHoc B 6a3y TaHHBIX
atuM criocobom. [Ipumensisi renepupoBanue SQL B coueTanuu ¢ MOJAeIMPOBAHNEM 0a3 TaHHBIX, MOXXHO HOJIYYUTh
IOTOKH, 0OpabaTbiBaeMble B 6a3e JAHHBIX OT Havaja 40 KOHIA, YTO MPUBEJET K 3HAUUTEILHOMY POCTY
MIPOU3BOIMTEILHOCTH OTOKOB, 3amyckaeMbix B IBM SPSS Modeler.

Ilpumeuanue: MoaemmpoBanne 6a3 gaHHBIX 1 onTuMu3aimst SQL TpebyroT, uToObI Ha koMmmbioTepe IBM SPSS
Modeler 6pL1a BKITIOUEHA BO3MOXKHOCTH coeuHenust ¢ cepsepoM IBM SPSS Modeler. TTpu BritoueHHO#
BO3MOXKHOCTH COETMHEHHSI MOKHO 00paIiaThes K aJIrOpUTMaM 6a3 TaHHBIX, BBINOJIHATE 00paTHBI mepeHoc SQL
HEMOCPEICTBEHHO C KymeHTa cepBepoM IBM SPSS Modeler u obpamartscest k cepepy IBM SPSS Modeler.
[TpoBepbTe TeKyllee COCTOSIHUE JIMLIEH3HH, [IJIS Yero B MeHIo KiimeHTa cepsepoM IBM SPSS Modeler BriGepurte:

Cupaska > O nporpamme > /[ono/HuTE IbHBIE O IPOOHOCTH

EcJii BO3BMOXHOCTh COCIMHEHUS BKJIFOUeHA, Ha BKJIafke COCTOSIHYE JIMIIEH3UN BbI yBUIUTE Olluio Pa3peienue /s
cepBepa.

I/IH(bOpMaHI/I}O O MOAACPKUBACMBIX AJITOPUTMAX CMOTPUTE B CICAYIOIINX pa3aejaX AJId KOHKPETHBIX MOCTABIINKOB.

Yto TpebyeTcAa
JJ1s BBIOJTHEHNST MOACITUPOBAHUSI 0a3 TaHHBIX TPEOYETCsI CIICYIOIIee YCTAHOBIICHHOE TPOTrpaMMHOE 00ECIICUCHUE:

* Coenunenne ODBC c cooTBeTCcTBYy!OIIEH 023011 JAHHBIX C TPEOYEMbIMHU YCTAHOBJICHHBIMH AHAJIUTHUYECKUMHU
koMnonentamu (Microsoft Analysis Services, Oracle Data Miner i IBM DB2 InfoSphere Warehouse).

* B IBM SPSS Modeler Hajio BKIIIOYUTH MOJCMPOBaHe Oa3 JaHHBIX B IMAJIOTOBOM OKHe BcrmomoraTtebHble
pHKJIaaHbIe TporpaMmbl (MHCTpyMeHTHI > BenoMorareibHbIe NPHKJIAHBIE POrPAMMBbI).

© Copyright IBM Corp. 1994, 2015 7



* Hano Bxirounts onmuu 'enepupoBath SQL 1 Onrumvmsamus SQL B muaioroBoM okHe [Top30BaTesibckue ONINAN
B IBM SPSS Modeler, a Takxe Ha cepsep IBM SPSS Modeler (eciiu on ucnosb3yercs). O0paTtute BHUMaHUE Ha
TO, uTo onTuMm3anusi SQL He cTporo obsi3aTeNbHa 111 MOACIMPOBaHUS 043 TAHHBIX, HO PEKOMEH/IyeTCs 10
MPUYMHAM IPOU3BOIUTECIILHOCTH.

Ilpumeuanue: Mopnemmpoanue 0a3 gaHHbIX U onTuMu3aims SQL TpebyroT, 4ToObI Ha KoMmmbroTepe IBM SPSS
Modeler 6bL1a BKJTFOUEHA BO3MOXKHOCTD coemnHeHns ¢ cepBepoM IBM SPSS Modeler. TTpu BrItoueHHO#
BO3MOYKHOCTH COETMHEHHST MOKHO 0OpamaTbes K alrOpUTMaM 0a3 TaHHBIX, BBIIOJHATH 00paTHEIH nepeHoc SQL
HETOCPeICTBEHHO ¢ kmeHTa cepepoM IBM SPSS Modeler u o6pamatses k cepsepy IBM SPSS Modeler.
ITpoBepbTe TekyIilee COCTOSHUE JIMIEH3UH, 15 4eTO B MeHIO KymeHTa cepBepom IBM SPSS Modeler BriOepuTe:

Cupaska > O nporpamMme > /lonoJiHUTe/IbHbIE 0IPOOHOCTH

Ecii BO3MOXKHOCTh COE/TMHEHUS BKJIFOUeHA, Ha BKJajke COCTOsIHUE JIMIIEH3UN BbI yBUUTE Omiuio Pa3peienue s
cepBepa.

Bonee l'[O,ElpO6HyI0 I/IH(bOpMaI.II/IIO CMOTPHUTE B CIICAYIOIIUX pa3aciaX AJisI KOHKPECTHBIX ITIOCTABIIUKOB.

NMocTtpoeHne moaenu

ITporecc moCTpOSHUSI U OLIEHKH MOJIEJIeH C MCTIOIH30BAHNEM aJITOPUTMOB 0a3bl JAHHBIX AHAJIOTUYEH IPYTUM THUIIAM
uccienosanus nanubix B IBM SPSS Modeler. O61uuit npoece paboThl ¢ y3J1aMu 1 "ciienkaMu' MOAeIMPOBAHUS
MMOXOX Ha JIF000ii Apyroit motok npu padbore B IBM SPSS Modeler. EnnncTBeHHAs pa3HUIIA COCTOUT B TOM, YTO
(dakTnueckass 00pabOTKa JAHHBIX M IIOCTPOCHIE MOJIEJIN TIepeIaHbl B 6a3y JaHHBIX.

IToTox MoaempoBanus 0a3bl JAHHBIX MPUHIUIHAILHO HE OTJIMYAeTCs OT ApYyTrux motokoB B IBM SPSS Modeler, Ho
9TOT MOTOK BEHIMOJIHSET BCE ONepanuy B 0a3e JaHHBIX. K TakuM onepanusM OTHOCHTCS, HAIPUMED, TOCTPOCHHUE
MO/JIEJIU C UCTOJIb30BaHUEM y3J1a AepeBa perennii Microsoft. [Tpu 3amycke sToro notoka IBM SPSS Modeler
nepenaet B 0a3y TaHHBIX MHCTPYKIMK HA MOCTPOCHUE M COXPAHEHNE UTOTOBOI MOJIEIH, a MOAPOOHbBIE TaHHBIE
ckauuBatotcs B IBM SPSS Modeler. dakT BbinosiHeHus B 6a3e 1aHHBIX 0003HAYAETCS 3aTEHEHHBIMU (PHOJIETOBBIMHU
y3JIaMU B TIOTOKE.

MoaroToBKa AaHHbIX

HezaBucumo ot TOIr' 0, UCIIOJIB3YIOTCH JIN coOCTBEHHEBIC AJITOPUTMBI 0asbl JaHHBIX, PE3YJIbTAThI NOATOTOBKH JAHHBIX
Hago IIpu HepBOﬁ BO3MOXHOCTH IICPEAABATH B 63.3}7 JAaHHBIX JJI MOBBIIICHUS IPOU3BOAUTCIIbHOCTH.

* Ecim ucxonnble JaHHbIe XpaHATCs B 0a3e JAHHBIX, HEOOXOIUMO COXPAHSITh UX TaM, yOeIUBIIUCH, YTO BCE
HY>KHBIE Olepalii OOPATHOIO MOTOKA MOXKHO npeodpazoBath B SQL. DToO NpeloTBpaTUT CKAYMBAHME JAHHBIX HA
IBM SPSS Modeler u nposiBierue 3¢pdexra y3koro ropiia, KOTOPHIit MOT OBI CBECTH Ha HET BCE BBITObI, I
MTO3BOJIUT BBIMOJIHSITH BECh IOTOK B 0a3e JaHHBIX.

* Ecim ucxo/iHble TaHHbBIE He XpaHATCs B 6a3e JaHHBIX, MOJIEJIMPOBaHUE 0a3bl JAHHBIX BCE PABHO MOXHO
HCIIOJIb30BaTh. B 3TOM cilyuae moAroToBKa MaHHBIX mpoBoautcs B IBM SPSS Modeler, u moarotossieHHbINH HAOOP
JTAHHBIX aBTOMATHYECKU 3aKaunBaeTCs B 023y JAHHBIX IS IIOCTPOCHIUS MOJICIIH.

OueHKa mogenu

Monemu, creaepupoBannble B IBM SPSS Modeler ¢ ncnosib3oBaHneM UCCIIeJOBAHUS TAHHBIX B 0a3e TaHHbBIX,
OTJIMYAIOTCS OT 00BIYHBIX Mofesieit IBM SPSS Modeler. XoTst 3Ti Mo/1eJ1i MOSIBIISIFOTCSI B MEHEKEPE MOJIEJICH Kak
CTeHEPUPOBAHHBIE “CIIENKKM” MOJIEJIEH, Ha CAMOM JIeJie OHU MPEACTABIISIIOT COOOH y/IaJIeHHbIE MOJIEIH, XPAHSIITUECS]
Ha YIAJICHHOM cepBepe 0a3 JaHHbIX WK uccienoBanus ganubix. B IBM SPSS Modeler BbiBOIsSITCSI IPOCTO CCHLIKU
Ha 9TH yJIaJieHHble MoJies. Ipyrumu ciaosamu, mozeib IBM SPSS Modeler, koTopyro Bbl BuauTe, - 310 “miycras’
MO/IeJIb, COMIEPIKAIAsl TAKYIO HHPOPMAIUIO, KAaK UM XOCTa cepBepa 0a3 JaHHBIX, HMs 0a3bl TAHHBIX M UMsI MOJICIIH.
DTO OTJINUME BaXXHO MOHUMATH MPH IPOCMOTPE U OIIEHKE MOIeJIel, CO3TaHHBIX C HCIOJIb30BaHINEM COOCTBEHHBIX
aJITOPUTMOB 0a3bl TAHHBIX.

[MTocrte co3aanus MOJEIM BbI MOXETe JOOABUTH €€ B OTOK JIUISI OLIEHKHU, KaK U JIFOOYIO IPYIYIO CTEeHEPHPOBAHHYIO B
IBM SPSS Modeler mosiemnn. Best onieHka mpou3BoauTces B 6a3e JaHHBIX, TaKe €CJIM HET onepaiuii o0paTHOTO
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noToka. (Onepanuu 0OpaTHOTO MOTOKA MOTYT UCIOJIb30BATLCS JJIs1 Oa3bl TAHHBIX, €CJIM MOXKHO TIOBBICUTD
IPOU3BOAUTCIIBHOCTb, HO OHU HE Tpe6yI-OTC$[ JJIA IPOBEACHU A OHCHKI/I). B 6OJ'[LIHI/IHCTBC CJIY44a€B BBl MOXCTE
MIOCMOTPETh CTEHEPUPOBAHHYIO MOJIEJIb, UCIOJIb3YS CTAHAAPTHBIN Opay3ep MoCcTaBIIUKa 6a3bl JAHHBIX.

7151 mpocMoOTpa U OeHKH TpeOyeTcsi COeIMHEHNE B peaJIbHOM BPEMEHH ¢ cepBepoM, T/e 3amymieHs! Oracle Data
Miner, IBM DB2 InfoSphere Warehouse nim Microsoft Analysis Services.

ITpocMOTp pe3yIbTaTOB M 3a/TaHKE TAPAMETPOB

JJ1s mpocMoTpa pe3yabTaTOB U 3aJaHNs NAPAMETPOB OLEHKH JBAXK/bI LIECJIKHUTE IO MOJIEJIH HA XOJICTE IIOTOKA.
MOXHO TakXe IIEeJKHYTh PaBOi KHONKOH MBIIIHY 110 MOJENU U BEIOpaTh oniuro IIpocMoTp i VI3MeHHTbD.
KoHkpeTHbIe HapaMeTphl 3aBUCST OT THIIA MO/IEJIN.

AKcnopT U coxpaHeHue moaenei 6a3 AaHHbIX

Mopemm 1 cBOJKM 0a3 JAaHHBIX MOYKHO 3KCIIOPTUPOBATHL U3 Opay3epa Mojelieil TakuM e 00pa3oM, Kak 1 Ipyrue
Mojes, co3aanabie B IBM SPSS Modeler, ucrosib3ys onmuu B MeHto daiin.

1. B mento ®aiin Opaysepa Moeseit BbIOepuUTe JH00YI0 U3 CJIeTYIOINX OMIIMA:
* DJKCNOPT TEKCTA - SKCIIOPTUPYET CBOJIKY MOJIEIIN B TEKCTOBBIN (haiii
* Dkcnoptr HTML - skciopTupyet cBoaky Mozaesn B ¢aitn HTML

* Oxcnopt PMML (nonaepxuBaetcs ToJbko A1 moaeseir IBM DB2 IM) - skcniopTupyeT MoJiesM Ha SI3bIKe
pa3MeTKH NpeJcKa3aTesbHbIX Mojesteil (predictive model markup language, PMML), u 9T Moaesmn MOXHO
HCIOJIL30BATh ¢ APYrUM nojajaepxuBarouM PMML nporpaMMHBIM o0ecrieueHUeM.

Ilpumeuanue: CreHepUpOBAHHBIE MOJEII MOKHO TaKXKe COXPAHUTh, BEIOpaB B MeHro Paiiir omro CoxXpaHnTtsb y3eJ.

CornacoBaHHOCTb Moaenu

Jo1st kaxxaoit creHeprupoBaHHO Mo/iesn 6a3bl nanHbIX IBM SPSS Modeler xpanuT onucanue CTpyKTypbl MOJIeH, a
TaKXe CChLIKY Ha MOJIEJIb C TEM K€ UMEHEM, KOTopasi XpaHuTcs B 0a3e gJaHHbIX. Ha Bkiagke Cepeep
CreHEpPUPOBAHHON MO/I€JIM BBIBOJUTCS YHUKAJIbHBIN KJTFOY, CO3JAHHBIN JJI 3TOM MO/JIeJIU, KOTOPBI COOTBETCTBYET
JIeHCcTBYIOLIEH MoJies B 0a3e JaHHbIX.

IBM SPSS Modeler ucnosb3yeT 3TOT TPOU3BOJIBHO CreHEPUPOBAHHBIN KJIFOY JIISI TPOBEPKH, YTO MOJIEITH
MO-TIPEKHEMY COTJIACOBAHA. DTOT KITFOY COXPAHSETCS B OMICAHUT MOJIEIIN IIpH ee mocTpoeHun. [lepern 3amyckom
ITOTOKA BHEIPEHUS PEKOMEHIYETCS TPOBEPUTD, YTO ITH KJTFOYM COBIIAIAFOT.

1. YUrtoObl NpoBEepUTH COrJIACOBAHHOCTb MOJIEJIN, XPAHUMOI B 0a3e JaHHBIX, CPABHUBASI €€ OIUCAHUE CO CJIyYalHbIM
KrouoM, xpaHuMbeiM B IBM SPSS Modeler, rHaxkmute xHOnKy [IpoBeputs. Eciti Moests 6a3bl TaHHBIX HE
yaaeTcs HAfTH WM KJIFOY HE COBIIAIAET, BBIBOJIUTCS COOOIIEHNE 00 OmmoKe.

MpocmoTp N aKcnopT creHepupoBaHHoro SQL

CrenepupoBaHHbIH Ko SQL MOXHO IPOCMOTPETH NEPe] BHITOJTHEHUEM, YTO MOXKET OBITh MMOJIE3HBIM JJIS1 OTJIAIKH.

Inasa 2. VccnenoBanue B 6ase gaHapx 9
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Fmaea 3. TpeboBaHua ana uHrerpaumm ¢ Microsoft Analysis
Services

IBM SPSS Modeler u Microsoft Analysis Services

IBM SPSS Modeler nognepxupaet unterpamuto ¢ Microsoft SQL Server Analysis Services. 9ta (pyHKInOHAIbHAS
BO3MOYKHOCTB PeaJin30BaHa Kak y3Jibl Moaemposanus B IBM SPSS Modeler u moctymnHa u3 naautpbl
MOJIEJIMPOBaHUs 0a3bl JaHHBIX. EcIi 9Ta majmTpa He moka3aHa, e MOKHO aKTUBHUPOBATH, BKIIFOUNB HHTET PAIIUIO
MS Analysis Services Ha BkJIagke Microsoft B tnatoroBoM okHe BecmomorartesibHbIE IPUKJIATHBIE IPOTPAMMEL.
JlonoTHUTEIbHYIO HHPOPMAIIUIO CMOTPHUTE B pa3£[ene|“BKmoquHe uHTerparnyn ¢ Analysis Services” Ha CTD. 13|

IBM SPSS Modeler moaaep:xuBaeT HHTETPAIMIO CJICAYIONINX aaroputMoB Analysis Services:
* JIepeBhs pEIICHUI

* KJIACTepu3alus

* TpaBWUJIA CBS3BIBAHUS

* Hawusnsiii baiiec

e Jlunelinas perpeccust

* HENpOoCeTh

e JlorucTmyeckas perpeccus

* BPEMEHHBIE PSIbI

¢ KJlacTepusanus MOCJIE/IOBATEJIbHOCTEH

Ha creyroreit iuarpaMme moKa3aH MOTOK TAHHBIX OT KJIMEHTA Ha CepBep, KOT/Ia NCCIIeIOBAHNEM JaHHbBIX B 0a3e
naHHbIX yrnpasisiet cepsep IBM SPSS Modeler. [Toctpoenne Moiesn BbIosHsIETCs ¢ oMolibio Analysis Services.
[Mosyuennast Mojiesib coxpansiercst Analysis Services. Ccbliika Ha 3Ty MO/IeJib 00pabdaTeiBacTcst B moTokax IBM
SPSS Modeler. 3aTem 3Ta Mojesb ckaunBaetcs u3 Analysis Services m1s1 onenku ui 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: cepsep IBM SPSS Modeler He 06s13aTesieH, XOTSI 1 MOXET UCOJIb30BaThes. Kimment IBM SPSS
Modeler MmoxeT cam 00padaThIBATh BHIYUCIICHUSI UCCIICIOBAHNUS JAHHBIX B 03¢ TaHHBIX.

TpeboBaHua ana uHterpauum ¢ Microsoft Analysis Services

Hwuxe npuBeieHbl 00s13aTeIbHBIE IPEABAPUTEIIbHBIE TPEOOBAHUS [IJISl TPOBE/ICHUS MOACIUPOBAHNS B 6a3¢ JTAHHBIX
mpu nomorny aaroputMmoB Analysis Services ¢ IBM SPSS Modeler. UtoOb! yOeauTcst B UX COOIIFOICHAN, MOXKET
MOTPebOBATHCS IPOKOHCYJILTUPOBATHCS C A IMUHUCTPATOPOM 0a3 TaHHBIX.

* [Iporpamma IBM SPSS Modeler, paborarommas ¢ ycranoBkoii cepsep IBM SPSS Modeler (B pactpenesieHHOM
pexxume) B Windows. [Tmatdopmer UNIX B aToif mHTerpammu ¢ Analysis Services He MOIIepKUBAFOTCS.

Baoicno: Tlonp3oBatern IBM SPSS Modeler nomkabI ckoHpurypupoBath coenuaenrne ODBC mpu momoru
npaiiBepa SQL Native Client, moctymHoro B Microsoft mo ykazannomy amwke URL B pasznene /JJomoanureavhvie
Tpedosanus k cepsep IBM SPSS Modeler. [patisep, npenocrasasemviit ¢ IBM SPSS Data Access Pack (u, kak
IPAsUN0, PEKOMEHIYeMmblil 44 ucnoavzosanus ¢ IBM SPSS Modeler ¢ apyrux sazauax), ucrioas306are 6 9Tux
yeaax ne pekomengyercAa. JpaiiBep Hy>XHO CKOHPUTYpUPOBATH Il ucnoJjb3oBanus SQL Server ¢ BkroueHHOH
onnueill BKIIOYHTH HHTErpHPOBAHHYIO MPoBepKy noamuHaocTH Windows (Pa3pernth BCTpOCHHYO IPOBEPKY
nomHHOCTH Windows), mockospky IBM SPSS Modeler ve moanepxxuBaet ayrentudukanuro SQL Server. s
MIOJIYYCHUS JOTIOJTHATEIILHBIX CBEICHUIA O CO3[IaHUN U HACTPOIKe pa3pelieHuit 111 HcTOYHIKOB qaHHbx ODBC
00paTUTECh K CBOEMY aIMHHHUCTPATOPY O0a3bl TaHHBIX.

* Jlommxken ObITh yeranoBJieH SQL Server 2005 wim 2008, XxoTs He 06513aTeIbHO HA TOM ke XocTe, uTo u IBM SPSS
Modeler. V nonb3oBateseii IBM SPSS Modeler 1oKHBI OBITH TOCTATOYHBIC Pa3pEIICHIS HA YTCHUE U 3AIICh
JTAHHBIX U Ha OTOpACBIBAHNE W CO3aHNE TAOJIUII U IPOW3BOIHBIX TaOJIHII.

Ipumeuanue: Pexomenmyetrcst SQL Server Bepcun Enterprise Edition. Enterprise Edition obecrieunBaeT
JIOTIOJIHATEIIbHYIO THOKOCTb, IPEAOCTABIISAS TONOJIHATEILHBIE TAPAMETPHI JIJIl HACTPOUKH Pe3yJIbTaTOB
asroputmoB. B Bepcuu Standard Edition npegocTaBisitoTes T€ e HapameTpbl, HO PeAaKTHPOBATH HEKOTOPbIE
JIOTIOJIHUTEIIbHBIE TapaMeTPhI HOJIb30BATEIISIM HEe PAa3pPeILIeHO.

* IIporpamma Microsoft SQL Server Analysis Services qoJpkHa OBITh YCTAHOBJICHA HA TOM e XocTe, 4To 1 SQL
Server.
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HonomautenbHble TpeboBanus k cepsep IBM SPSS Modeler

s ucniosib3oBanus aaroputMoB Analysis Services ¢ cepsep IBM SPSS Modeler Ha koMIbIoTepe X0CTa cepBep
IBM SPSS Modeler 10KHBI OBITH YCTAHOBJICHBI CIIEAYIOLIHE KOMIIOHEHTHI.

Ilpumeuanue: Ecrm SQL Server ycraHOBIJIEH Ha TOM ke XocTe, uTo u cepep IBM SPSS Modeler, 3Tu KOMIIOHEHTBI

OyIyT yXKe OCTYIHBI.

* Microsoft NET Framework Version 2.0 Redistributable Package (x86)

* Microsoft Core XML Services (MSXML) 6.0

* IIposaiinep OLE DB Microsoft SQL Server 2008 Analysis Services 10.0 (00s13aTeJIbHO BBIOSPHUTE IIPABIITLHBIIH
BapUaHT IS HCIOJIb3YeMOil ONlepalliOHHON CHCTEMBI)

* Microsoft SQL Server 2008 Native Client (0653aTeIbHO BEIOCPUTE MPABUIIBHBIN BAPUAHT [IJIs1 UCIOJIb3yeMOI
ONepalMOHHON CHCTEMBI)

UToOBI cCKaYaTh 3TH KOMIIOHEHTHI, IepeiiinTe Ha caliT www.microsoft.com/downloads, B cTpoke MMONCKa BBEIUTE
NET Framework nym SQL Server Feature Pack (11711 BceX ocTaJIbHBIX KOMIOHEHTOB) U BEIOCPUTE TIOCIICTHIIA
nakeT IS Bareit Bepcuu SQL Server.

CHavajia MOXeT HOTpebOBAThCSA YCTAHOBUTH APYTUe MaKeThl, KOTOPBIE TAKXKe JOJDKHBI OBITH TOCTYIHBI HA caiiTe
ckaunBaHus Microsoft.

Honosmmutensuble TpeboBanus k IBM SPSS Modeler

s ucnosp3oBanus amroputMoB Analysis Services ¢ IBM SPSS Modeler Ha xeHTe TOJDKHBI OBITH YCTAHOBJICHBI
BCE IIPHUBEICHHBIC BBIIIIE, & TAKKE CIJICIYFOIIIe KOMITIOHEHTHI:

* Microsoft SQL Server 2008 Datamining Viewer Controls (00si3aTeJIbHO BRIOCpUTE MPaBUJIbHBIA BAPUAHT JJISI
HCIIOJIb3YEMOI OIIePAIIMOHHOM CHCTEMBI); K 3TOMY KOMIIOHCHTY TaKke TpeOyeTcs:

e Microsoft ADOMD.NET

UTO0OBI CKa4YaTh 3TH KOMIIOHEHTBI, TIEPEUIUTE HA cailT www.microsoft.com/downloads, B CTpOKe OUCKA BBEUTE
SQL Server Feature Pack u BriOepute nocesnenuit naxket ajs Baiueit Bepcuun SQL Server.

Ilpumeuanue: MoaempoBanne 06a3 gaHHBIX U onTuMu3aimst SQL TpebyroT, 4ToObI Ha kKoMmmbroTepe IBM SPSS
Modeler 6bLi1a BKJTIFOUEHA BO3MOXKHOCTH coeuHeHus ¢ cepsepoM IBM SPSS Modeler. TTpu BrroueHHO#
BO3MOKHOCTHU COSMHEHUSI MOKHO 00paIaThCs K aJlrOpuTMaM 0a3 JaHHBIX, BBIMOJHATL 00paTHBIHM nepernoc SQL
HEMOCPEICTBEHHO ¢ KymeHTa cepBepoM IBM SPSS Modeler u obpamartscst k cepsepy IBM SPSS Modeler.
[IpoBepbTe TEKyllee COCTOSIHUE JIMLIEH3HH, [IJIS Yero B MeHIo KiineHTa cepsepoM IBM SPSS Modeler BriGepurte:

Cupaska > O nporpamMme > /lonoJiHUTe/IbHbIE 0IPOOHOCTH

Eciin BO3MOXKHOCTD COE/TMHEHUS BKJIFOUeHA, Ha BKJajke COCTOSIHUE JIMIIEH3UN BbI yBUIUTE Omiuio Pa3peienue /s
cepBepa.

BxknroueHue nHterpauumn ¢ Analysis Services

Hus BrumroueHust unterparmu IBM SPSS Modeler ¢ Analysis Services motpedyercs ckoudurypuposath SQL Server u
Analysis Services, co3gath uctouank ODBC, BKJIIOUNTH HHTEIPAIMIO B THAJIOTOBOM OKHE BecromorartesibHbie
npukiaaabie nporpammMsl IBM SPSS Modeler u BkirounTh NOACPKKY T'eHeprupoBaHus 1 ontuMusanuu SQL.

Ilpumeuanue: Jooxubl 06ITh mocTynHbI Microsoft SQL Server u Microsoft Analysis Services. JIOMOJIHATEIHLHYIO
HH(OPMAIIIIO CMOTPUTE B pa3jielie |“Tpe6OBaHI/I$I Ut mHTerpanmu ¢ Microsoft Analysis Services” Ha cTp. 12l

Kongurypuposanne SQL Server
Cxondurypupyiite Ha SQL Server BO3MOXHOCTb CKOPUHTA B 6a3€ JaHHBIX.

T'nasa 3. TpeGoBanus s uaTerpamuu ¢ Microsoft Analysis Services 13



1. Cozpaiite Ha KoMmbroTepe XxocTa SQL Server ciieayronuii Kro4 peectpa:
HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\MSSQLServer\Providers\MSOLAP
2. JloGaBbTe B 3TOT KJItOU cieyroree 3HaueHrue DWORD:

AllowInProcess 1

3. Tlocne BHeceHus aTOro u3meHenus nepesanycrure SQL Server.
Kondurypuposanne Analysis Services

Jutst Bo3amoxkaoctu coenunennst IBM SPSS Modeler ¢ Analysis Services cHayajia B 1uaJioroBoM okHe CBOHCTBa
cepBepa aHaJM3a HYXKHO CKOH(UIYPUPOBATH BPYYHYIO /1B HapaMeTpa:

1. Boiigute B cuctemy cepBepa anaimsa uepes MS SQL Server Management Studio.

2. Ortkpoiite quasgoroBoe okHO CBOHCTBa, IIEJIKHYB IPaBOil KHONKOM 0 UMeHU cepBepa U BbIOpaB CBoOMCTBA.
3. Brxumounte nepeksrouatesib [Toka3aTh 1ono/iHHTE/IbHBIE (BCE) CBOMCTBA.
4

N3mennte CJIeaAyrouue CBOMCTBA:

Wsmenure aoist DataMining\Al1owAdHocOpenRowsetQueries 3nauenue Ha True (3HAYCHUE IO YMOIYAHUIO -
False).

Wsmenure qos DataMining\ATTlowProvidersInOpenRowset snauenue na [al1] (3Ha4eHUs O YMOJTYAHKIO HET).

Coznanne DSN ODBC st SQL Server

J1J1s dTeHNs WM 3aIICH TaHHBIX U3 0a3bl TaHHBIX [T0JIH30BaTEJb JOJDKCH YCTAHOBUTH UCTOYHUK AaHHBIX ODBC,
HACTPOUTH COOTBETCTBYIOIIYIO 6a3y JAHHBIX U YCTAHOBUTDH PA3pellCHUs HA YTeHue u 3anuch. [paiisep ODBC
Microsoft SQL Native Client - 00513aTeTbHBI, OH aBTOMaTHYeCKH ycTaHaBiamBaeTcs ¢ SQL Server. [paiisep,
npenocragademsiil ¢ IBM SPSS Data Access Pack (u kax npasuio, pekomengyemolii 444 ucroav3oganus ¢ IBM SPSS
Modeler ¢ apyrux yeaax), a1a 970il 3a1a4u Uco16308aTs He pekomengyerca. Ecim IBM SPSS Modeler m SQL
Server HaxXoAATCs Ha pa3HbIX XocTax, apaitBep ODBC Microsoft SQL Native Client MOKHO cKayaTh.
JIonoHuTeIbHYI0 MHYOPMAIIHIO cMOTpHTe B paszene| TpeGopanus ms naterpamun ¢ Microsoft Analysis Services’]

Jutst moJty4eHust JONOJHUTEIbHBIX CBEJCHUN O CO3JaHUU U HACTPOUKe pa3peleHuii 11t uctouHukoB nanubix ODBC
00paTUTECh K CBOEMY aIMUHHUCTPATOPY Oa3bl TaHHBIX.

1. Ilpu nomouwm napaiiBepa ODBC Microsoft SQL Native Client coznaiite DSN ODBC, yka3siBatoinee Ha 6a3y
nmauHbIX SQL Server, HCMOJIb3yeMyIO B IPOIECCE UCCACIOBAHMS JaHHBIX. 171 OCTaIbHBIX MApaMeTPOB apaiiBepa
HAaJI0 UCTIOJIb30BATh 3HAUCHUS [0 YMOJTYAHUIO.

2. Hus atoro DSN ybenutech, 4To BKJIroUeHA omnius Pa3pemmTh BCTPOeHHYI0 PoBepKY noaauHHocTH Windows.

* Ecmu IBM SPSS Modeler u cepsep IBM SPSS Modeler 3anmyckaroTcst Ha pa3HBIX XOCTaxX, CO3/4aliTe Ha KaXI0OM U3
3THX X0CcTOB 0/1HO U TO k¢ DSN ODBC. Y6emutech, 4To 04HO 1 TO ke uMsi DSN ucnosb3yeTcs Ha KaxI0M
XOCTe.

Bxurouenune unterpanuu ¢ Analysis Services B IBM SPSS Modeler

Yro6s! Brir0unTh 17151 IBM SPSS Modeler ucnospzoBanue Analysis Services, cHauajia Hy)KHO 3a/1aTh
crienupUKAINT CepBEpa B JIUAJIOTOBOM OKHE BeroMoraTeibHble MPUKJIAIHbIE TIPOTPAMMABI.

1. Bwibepute B mento IBM SPSS Modeler:
HWncrpymentsbl > Onuun > BenoMorare ibHble NPHKJIA/IHbIE TIPOTPAMMBI
2. Ienxuute no BKyagake Microsoft.

* Bxaouutb unrerpammio ¢ Microsoft Analysis Services. Bkimrouaet nogaepxky nautpsl MonenupoBanue 6a3
JIAHHBIX (€CJIM OHA ellle He BBIBOJUTCS) B HIDKHeil yacTtu okHa IBM SPSS Modeler u nob6aiisiet y3Jibl aJis
asroputmoB Analysis Services.

* XocT cepBepa aHaJm3a. 3aaiiTe M KOMIIBIOTEpa, Ha KOTOPOM 3armyckaercs Analysis Services.

* ba3a mannbIX cepBepa aHajm3a. Beioepure HYKHYr0 0a3y TaHHBIX, HA)KaB KHOIIKY C MHOTOTOYHEM (...),
OTKPBIBAFOIIYEO BCIIOMOTaTEIbHOE IUAIOTOBOE OKHO, B KOTOPOM MOHO BBIOPATh JOCTYIHBIC 0a3bl TaHHBIX. B
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9TOM CIIHCKE BBIBOISATCS 0a3bl JaHHBIX, JOCTYIHBIC I 3aJaHHOTO cepBepa aHaum3a. [Tockonbky Microsoft
Analysis Services coxpaHsieT MOJIEJIN HCCIIeIOBAHMSI JAHHBIX B UMEHOBAHHBIX 0a3ax IaHHbIX, CJIEAYeT BHIOpATh
MOJIXO/ISIITYEO 6a3y JaHHBIX, B KOTOPOIi XpaHsTcs 6a3bl qaHHbix Microsoft, moctpoennsie IBM SPSS Modeler.

e Coemunenne ¢ SQL Server. 3agaiite uapopmanuro DSN, ucnonb3yemyro 6a3oit ganuabeix SQL Server s
XPpAHEHUs TaHHBIX, KOTOPbIE IIEPEAAIOTCS HA cepBep aHayim3a. Boibepure ncrounnk naHabix ODBC, koTopslit
OyIeT MpeaoCTaBIATh JaHHBIC UIsI HOCTPOCHUS MOJIeJIei ncciienoBanus qanubix Analysis Services. [Tpu
IIOCTPOEHNH MoJiesieil Analysis Services 1o JaHHBIM, HPETOCTABIISIEMBIM B IJIOCKUX (haliIax MM UCTOYHMKAX
nanHelx ODBC, 3T fanHBIe Oy1yT aBTOMAaTHYECKU BBITPYXKAaThCs B CO3AaHHYI0 B 6a3e nanubix SQL Server
BPEMEHHYIO Ta0JIIy, Ha KOTOPYIO yKa3bIBaeT ucToyHuk gaHHbix ODBC.

* IIpenynpexaaTh 0 nepe3anmuci MoOe/H HCCIIeI0BaHNs JaHHbIX. BrirounTe 3Ty onnuto, 4Toosl IBM SPSS Modeler
HE Iepe3anuchIBal 6e3 MpeIynpexaeHIs MOICIH, XpPAaHUMBbIE B Oa3e JaHHBIX.

Ilpumeuanue: Onuuu, CKOH(GUTYPUPOBAHHBIC B MAJIOTOBOM OKHE BermomMoraTesibHbIC IPUKJIAIHBIC IIPOTPAMMEI,
MOTYT OBITh IIepeOnpeeICHbl Ha pa3JIMYHbIX y3i1ax Analysis Services.

Bxorouenune noaaepkku renepupoBanus u ontumMm3anuua SQL
1. Bwibepute B Menro IBM SPSS Modeler:

HWucrpymentsi > CBoiicTBa noToka > Omiun

Ha maneym HaBATANMK MIETTKHUTE 0 oy ONTHMH3AINS.

3. TloarBepaute BxiaroueHue oniuul enepupoBatb SQL. DTOT mapameTp TpedyeTcs 1 padoThl GYHKIMHA
MoeJIupoBanus 6a3 JTaHHBIX.

4. Boibepute OnrumuzupoBath nocrpoenne SQL 1 OnTumMu3npoBaTh JApyroe BbiloJHenne (He TpeOyeTCs CTPOTo, HO
HACTOATCIIbHO PEKOMCHAYETCA OJIA ONTUMAJIbHOMI HpOI/I3BOL[I/ITCJ'II)HOCTI/I).

NMocTpoeHue moaenen npu nomowum Analysis Services

st moctpoenns Mozeseit ¢ momoinbro Analysis Services Tpedyercsi, 4TOObI 00ydaroImuii HAGOP TaHHBIX
pacnosaraJjicsi B Tabymie WM B peacraBiienuu B 6aze ganubix SQL Server. Eciu 9Tu 1aHHble pacnosioxkeHbl He Ha
SQL Server nim ux HyxHO 00paboTaTh B IBM SPSS Modeler xak 4acTb MOATOTOBKU TaHHBIX, KOTOPYEO HEJIb35
BEITOJTHUTE Ha SQL Server, mepe mOCTpoeHNEM MOEIHN 3TU JaHHbIC AaBTOMATHYECKH 3aKaUYMBAFOTCS BO BPEMEHHYFO
Tabmy Ha SQL Server.

Pab6oTta c mogenamu Analysis Services

[Tpu noctpoennn monesm Analysis Services ¢ ucnosibzosanueMm IBM SPSS Modeler cozaercst moaens 8 IBM SPSS
Modeler u co3maeTcst WM 3aMeHsIeTCS MOJIeib B 6a3e manHbiX SQL Server. Moaeas IBM SPSS Modeler ceplmaetcst
Ha COAECPKUMOE MO/IeJIM 0a3bl JaHHBIX, XpaHsIelcst Ha cepepe 06a3 nanHbXx. IBM SPSS Modeler moxer
BBINOJIHSTH IIPOBEPKY COTJIACOBAHHOCTH, COXPAHHUB OJIMHAKOBYIO CTeHEPHPOBAHHYIO CTPOKY KJIFOYa MOJIEJIN U B
mojesm IBM SPSS Modeler, u B Mmoaemm SQL.

V3en monenuposanus Jepeso pemennii MS ciIy>KUT 171 IPOrHO3HOIO MOJIEJIMPOBAHUS ATPUOYTOB
000HX TUIOB, KATETOPHAJILHBIX U HENIPEPLIBHBIX. JIJI KaTerOpHabHBIX AaTPHOYTOB 3TOT y3eJI AeTaeT
IPOrHO3BI HA OCHOBE B3aMMOCBSI3€i MEX/y BXOJAHBIMY CTOJIONAMU B HaOope naHHbIX. Hampumep, B
CLIEeHapUU NIPeJCKA3aHUs, KaKKe IOCETUTEJIU C BBICOKOI BEPOSITHOCTBIO IPUOOPETYT BEJIOCUIE, ECIII
BEJIOCHUIIE B IPHOOPETAIOT JEBSITH U3 IECATH MOJIOJBIX MOCETUTENIEH U TOJILKO ABA U3 IECATU
MOXUJIBIX, y3€JI 3aKJII0YAET, YTO BO3PACT MOCETUTEIS - 3HAUYUMBIII IPeANKTOP MOKYIKH Besocunena. Ha
OCHOBE TAaKOI'o po/ia TEeHAEHIUN JIE€PEBO PEILEHNI 1eIaeT IPOTHO3bl B CTOPOHY ONPEJIEJIEHHOIO UCXO/1a.
J17151 HenpepBIBHBIX aTPUOYTOB aJIrOPUTM UCHOJIB3YeT JIMHEHHYIO PErPECcCHI0, YTOOBI ONPEIeINTh
pacIensieHne aepesa pemenuid. Ecim B kauecTBe IPOTrHO3NPYEMBIX 331aHO HECKOJILKO CTOJIONOB, M
€CJIM BO BXOJHBIX JAHHBIX COAEPIKUTCS BJIOKEHHAs TaO/MIA, 3aJaHHas KaK IPOTHO3UpYeMasl, y3ell
CTPOUT OT/EJIbHbIE AEPEBbS PEILICHU [1JIsl KaX 0TI 0 IPOTHO3UPYEMOro CTOJIONA.
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V3en moxempoBanus Kiaacrepusauns MS ucnosb3yet nTepalioOHHbBIE METOBI IS TPYITIAPOBAHHUS
HabroAeHMI 13 Habopa TaHHBIX B KJIACTEPHI, COIEPIKAIINE CXOAHbIE XapaKTepUCTUKH. Taxas
IPyNIUPOBKA MOJIE3HA IPU IPOCMOTPE JaHHBIX, OOHAPYKEHUHM AaHOMAJIMIA B TAHHBIX U CO3JaHUU
IPOrHO30B. Mojiesn KIacTepu3aliy HaXoIT B HA0Ope JaHHBIX JIOTHYECKU HEOKHTaHHBIC
B3aUMOCBSI3U, KOTOPBIE TPYIHO 3aMETHTh IPH CIIy4aiiHOM mpocMoTpe. Hampumep, 1oruuso
IPEAIOJIOKUTh, YTO CPEAH PabOTAIOIIMX TE, KTO €3AUT Ha pabOTy HA BeJIOCHIIe e, OOBIYHO JKUBYT
HeJlaJIeko OT MecTa paboThl. OJHAKO AJITOPUTM MOXKET OOHAPY>KUTh APYrHUe, HE CTOJIb OUeBU/IHBIC
XapaKTepUCTUKH TeX, KTO ToOupaeTcs A0 MecTa paboThI Ha BeJlocuiieie. B oTimynm Apyrux y3ioB
HCCIIEIOBAHMS JAHHBIX U151 Y3J1a KJIACTePU3ALIH He 3a1aeTCs [0JIe HA3HAYCHUS. Y 3eJl KJIacTepu3anun
00yuaeT Mo/iejIb, UCXOS1 HENOCPEICTBEHHO U3 TOIr0, KAaKUe B3aMMOCBSI3H U KJIACTEPbl OH OOHAPYKUJI B
JTaHHBIX.

V3en monempoBanus [Ipasuia cBs3piBanns MS mosie3eH 1711 MEXaHI3MOB PeKOMEHIAH. MeXaHu3M
PEKOMEHAAINU PEKOMEH/IYET IPOIYKTHI IOCETUTEIISIM Ha OCHOBE TE€X MPOAYKTOB, KOTOPBIE OHU YXKe
nproOpesH, MM HA OCHOBE TOTO, K KAKUM MPOAYKTAM BbIKa3aJId UHTEepeC. ACCOIUATUBHbBIE MO/ICIIN
CTPOSITCS JJIsl HAOOPOB TAHHBIX, KOTOPBIE COACPKAT UACHTHU(DUKATOPHI HAOJIFOICHUI U JIEMEHTOB B
9THUX HAOJFOJCHUSX. [ pymma 3JIeMeHTOB B OJTHOM HAOJIFOJICHUH HA3BIBACTCSI HAOOPOM 3JIeMEHTOB.
AcconuaTiBHAsI MOJIEJIb COCTOUT U3 Psiia HAOOPOB JIEMEHTOB U IPABUJI, ONUCHIBAIOIINX TPYHIUPOBKY
9TUX JIEMEHTOB B HaOJroeHusIX. [1paBuiia, oOHapyKUBaeMble aJIrOPUTMOM, MOKHO HCIOJIb30BAThH
TS TIPEJICKa3aHUsl BEPOSTHBIX OYAYIIUX MTOKYIOK HEKOTOPOTO MOCETHTEISI HA OCHOBE YKe
MIOJIOKEHHBIX B KOP3UHY ITPOIYKTOB.

V3en moaemupoBanusi Hausublil baiiec MS BbIYUCIISIET YCIIOBHYIO BEPOSITHOCTD JIJTs TIOJICH Ha3HAYCHUST
U 1oJIell MpeJUKTOPOB U IPEAIOJIaraeT, 4YTO CTOJIOLbI He3aBUCUMbI. MO/ieJIb Ha3bIBaeTCs HAUBHOM,
MOCKOJIbKY B HEil BCe PEIJIOKEHHBIC IEPEMEHHBIE IPOTHO3a CYATAFOTCS] HE3aBUCHMBIMHU APYT OT
npyra. s oaToro Metona TpeOyeTcsi MEHbIIIE BBIYACICHHHN, YeM ISl OCTAJIbHBIX aJrOpUTMOB Analysis
Services, 1 MOITOMY OH HOJIE3€H Il OBICTPOro OOHAPYKEHNUS B3aMMOCBSI3eil Ha IPeBAPUTEIIbHBIX
CTaUSIX MOJEIUPOBAHUS. DTOT y3€JI MOKHO UCIOJIb30BATh JJI HAYaJIbHOI'O U3yUYEHUs! JAHHbIX, &
MOTOM IIPUMEHHUTH PE3yJIbTATHI IPH CO3TAHUHU TOTOJHUTEIBHBIX MOJIEJIEH, UCTIOJIb3YS APYTHE Y3JIbL,
KOTOPBIE OYAYT BBIYUCIISATHCS JOJIbIIE, HO 3aTO AaAyT 00Jjiee TOUYHBIE Pe3yIbTATHI.

V3en moaenupoBanus Jluneiinast perpeccust MS - 5To BapuaHT y3Ja JlepeBo pelieHuii, B KOTOPOM
3navenne napamerpa MINIMUM_LEAF_CASES GoJbine nim paBHO 00IIeMy 4ncily HaOJIrOIeHui B Habope
JTaHHBIX, HCIOJIb3YEMOM ITUM Y3JIOM I 0OYUYEHUS MOJIEJIN MCClieToBaHus. [1pn TakoM 3HAYeHUH
napamMeTpa 3TOT y3eJ HUKOIAa He OyAeT pacileryieH, U cJIeJOBATEeIbHO, BBINOIHSET TOJILKO JIMHEHHYIO
perpeccuto.

V3en moneuposanust Heiipocers MS anasioruuen y3iy [lepeso pewenuit MS B TOM OTHOLIEHUH, YTO
BBIYHUCIISICT BEPOSTHOCTH BCEX BO3MOXHBIX COCTOSIHMI BXOHOTO aTpuOyTa MpU KaXJO0M JTaHHOM
COCTOSIHMHU IIPOTHO3UPYEMOTO aTpuOyTa. B HajbHEHIIEM 9TH BEPOSTHOCTH MOXKHO HCIOJIb30BATH JIJIs
HpecKa3aHus UCX0/1a MPEeACKa3aHHOro aTpudyTa Ha OCHOBAHMU BXOHBIX aTPHOYTOB.

V3en moaemmpoBanus Jlorucrudaeckas perpeccusi MS - 9To BapuanTt y3ia Heiipocetb MS, B koTOpom
i mapamerpa HIDDEN_NODE_RATIO 3amano 3navenue 0. [Ipu TakoM 3HaYeHHH apaMeTpa MoAesb
HEeHPOCeTH He COAEPAKUT CKPLITOrO CJI0s U, CIIEAOBATEIbHO, S3KBUBAJICHTHA JIOTUCTUYECKOH perpeccu.
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o~ V3en monenmpoBanust Bpemennbie psiasl MS coOAepXUT ajropuTMBbl PErPecCHd, ONTHMHU3UPOBAHHBIE

( %t, ] JUUIS IpeIcKa3aHus OyayIuX 3HAUYCHUIT HEeTPEPBIBHBIX BEJIMYKMH, TAKUX KaK IPOJAXU IPOIYKTA.
i E Moesb BpeMEHHBIX PSIIOB He TpebyeT, Kak Apyrue aaroputMsl Microsoft (Hanpumep, 1epeBbst

pelenmit), 3a1aBaTh JOIOHATEIIBHBIE CTONOIE HOBOI HH(OPMAIIH KAK BXO/IHBIE, YTO6LI
CIIPOrHO3MPOBATH TEH/ACHIIIO. MO/Ie/Th BPEMEHHBIX PSIIOB CIOCOOHA IPOTrHO3MPOBATh TEHICHINA HA
OCHOBAHHH TOJILKO HCXOIHOTO HAGOPA JAHHbIX, HCIOJB30BAHHOTO IPU CO3AaHMK Moe. Kpome
TOTO, BLIYHCIISS TPOTHO3bI, MOYXKHO JOGABIATH B MOJIE/h HOBBIC NAHHBIE, U OHM ABTOMATHUCCKH
BKJIIOYAIOTCS B AHAJIN3 TCHCHINIL. JIONOJHATEbHYIO HH(pOpPMAIHIO cMOTpHTe B pasaene[Ver]
[epemennbIx psaos MS” Ha cTp. 19|

V3en mopeupoBanus Kiactepusauus nocienosaresbnocteil MS oOHapyXuUBaeT B TaHHBIX
! YIOPSITOYCHHBIE MTOCIICIOBATEILHOCTH M COYETACT PE3YJIbTAThI TOrO AHAJIN3A C METOAAMU
ki KJIACTEPU3AIHHI, YTOOBI CTeHEPHPOBATH KJIACTEPHI HA OCHOBE MOCJIEI0BATEIILHOCTEH U IPYTHX
aTpuOyTOB. JIONOIHUTEIbHYIO HH)OPMAIIUIO CMOTPUTE B pa3/iesie |“Y3en KJ'IaCTepI/ISaHI/II/Il
[nocienoBaTenbroCTElt MS” Ha crp. 20}

Bce 9TH y3J1bI TOCTYIHBI Ha MAJIMTPE MOACIMPOBaHKs 0a3bl JaHHBIX Y HIDKHETO Kpast okHa IBM SPSS Modeler.

O6Lwue napameTpbl ANA BCEX Y3N0B anropuTMoB

Crrenyroiue napaMeTpsl - 00IHe A1t Beex aaroputMoB Analysis Services.

Onuum cepBepa
Ha Bxiagxe CepBep MOXHO CKOH(GUTYpUPOBATh XOCT CepBepa aHaJM3a, 0a3y NaHHBIX U UCTOYHUK JaHHBIX SQL
Server. 3ajaHHbIE 3/1€Ch OINIIUU NIEPEONPE/ICIISIFOT OTIINH, 3aJaHHbIE HA BKJIAJIKE Microsoft B 1uaioroBomM OXHeE

BeromoraTesibHbIe MPUKJIAHBIE TPOrpaMMBbl. J{OMOIHUTEIbHYIO0 HHOOPMAIIMIO CMOTpUTE B pasesie| Brirouenune
fraTerpammn ¢ Analysis Services” Ha ctp. 13|

Hpumeuanue: VI3aMeHeHUs Ha 3TOH BKJIaAKe JOCTYIHBI TAKXKE MPU CKOPUHTe Moesel Analysis Services.
JIOTMOTHATE ILHYIO HH(pOPMAIIIIO cMOTpHTE B passese| Biiaaka Cepsep cienkos Moseseii Analysis Services” Ha|

MapameTpbl Moaenu
YT100BI INOCTPOUTH CaAMYIO O6LLly}O MOI€CJIb, IEPEa MPOINMU I[efICTBI/IHMI/I HY>XXHO 3a1aTh OIIIMMU Ha BKJIAOKC MOHGJ’IL.
Ha Bxutagxe J{onoJIHUTEILHO JOCTYIIEH METO/I CKOPUHTA U APYTUe PACIIUPEHHBIE OIIINU.

HOCTyHHbI CJICAYIOIINE OCHOBHBIC OIIUN MOACJIMPOBAHUS:

Wms moaesm. 3agaet UMsl, Ha3HAYa€MO€ MO/JICJIN, KOTOPAsd CO34aCTCA IIPU BLINNIOJIHCHUHU y3JId.

* ABTO. ABTOMAaTHYECK! TEHEPUPYET UM MOJIEIIN HA OCHOBAHUY MMEH I0Jiel Ha3HaueHus wm [D/umenn tuna
MO/IEJIN B CIIy4asix, KOT1a He 3aJaHO Ha3HAUeHHE (HAaIpUMep, B MOJICIIAX KJIACTePU3AIHN).

* Tloan3oBaTennckoe. [To3BosseT CO3aTh II0JIb30BATEJILCKOE UMS JIS1 CO3/IaBa€MOM MOJICJIN.

Hcnoab3oBaTh pa3jiesiennble JaHHble. Pa3iesseT JaHHbIe Ha OT/AEJIbHBIE IIOAMHOKECTBA UM BHIOOPKHU [
O6y‘{CHI/IH, UCTIBITAHUA U IPOBCPKU HA OCHOBAHUU TEKYHICTO 3HAYCHUS ITOJIA PA3ACIICHUA. Ucnonp3oBanus OHHOﬁ
BI)I60pKI/I JAaHHBIX OJId CO3JaHuA MOJCIIN U ,E[pyl"Oﬁ JJI €€ UCHBbITAHUA MO3BOJISIET BBIICHUTH, HACKOJIBKO XOPOIIIO
MoOJieIb 0600111aeTcst Ha 00JjIee KPyNHble HAOOPBI TaHHBIX, AHAJIOTMYHBIX TEKYIIUM JaHHBIM. Eciii B moToKe noJie
pasjesia He 3aJJaH0, 3Ta OIIUs UTHOPUPYETCS.

C uemnmauneﬁ. Orta oInnus, €CJIM OHa BBIBOOUTCS, ITIO3BOJISACT 3alIPpOCUTb MOJIECJIb, YTOOBI Y3HATb HO,E[pO6HOCTI/I (6]
BKJIFOYCHHBIX B MO/JI€CJIb Ha6JIIO,Z[CHI/I$[X.

ITose ynukansHocTH. BEIOepuTe B BBINAAAFOMIEM CIIHCKE [10JIE, YHUKAILHO MASHTH(GUIUpYIOLIee KaxkI0e
Habronerne. O6brvHO 370 MoJte ID, Takoe xax ID_nokynaTtens.
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JdononHutenbHble onuun agepesa peweHun MS

CocraB onnuif, TOCTYNHBIX HA BKJIaJKe J{OMOJHUTEIbHBIE, MOXKET OBITh PA3JIMUYHBIM B 3aBUCHMOCTH OT CTPYKTYPBI
Bbl6paHHOFO IIOTOKaA. I/IC‘ICprIB&I—OLHI/IC HOﬂpO6HOCTl/l O JOIIOJIHUTECJIbHBIX OIIUAX JTJIs BbI6p3,HHOl"O y3Jia
MozenpoBanust Analysis Services cMOTpHTE B CipaBKe JIJIsl [T0JIb30BATEJILCKOrO HHTepdeiica Ha ypOBHS HOJIECH.

JononHutenbHbie onuun Knacrtepusauun MS

Cocras onuuii, JOCTYIHBIX HAa BKJIa/IKe J{OMOIHUTEIbHBIE, MOXKET ObITh PA3JIMYHBIM B 3aBUCHMOCTH OT CTPYKTYPBI
BbIOpaHHOTO MOoTOKA. VcueprbiBaroiue MoApOOHOCTH O AONOJHUTEIBHBIX OMIUSX /Il BBIOPAHHOTO y3J1a
MoaesmpoBanus Analysis Services CMOTpPHUTE B CITpaBKe ISl TOJIL30BATEIHCKOTO HHTEpdeiica Ha YPOBHS TOJIEH.

JononHutenbHble onuun HaMBHOro Kputepua baneca MS

CocTtaB oniuii, JOCTYIHBIX HA BKJIAJIKE JONOIHUTEIbHbIE, MOXKET OBITH PA3JIMYHBIM B 3aBUCUMOCTU OT CTPYKTYPhI
BBIOPAHHOT'O IOTOKA. VcuepnblBaroliye nNoApoOHOCTH O JOMOJHUTEIbHBIX ONIMX AJISl BLIOPAaHHOTO y3Jia
MorenpoBaHus Analysis Services CMOTpHTE B ClIpaBKe TSI OJIb30BATEIILCKOTO HHTEpdelica Ha YPOBHS HMOJICH.

JononHutenbHble onuun nMHeMHon perpeccun MS

CocraB onnuif, TOCTYIHBIX Ha BKJIaAKe J{OMOJHUTEIbHbBIE, MOXET OBITH PA3JIMYHBIM B 3aBUCHMOCTH OT CTPYKTYPBI
BbIOpaHHOTO MoTOKA. McuepnbiBaroiue noApoOHOCTH O JONOJHUTEIbHBIX ONIUSIX JIJIs1 BBIOPAHHOTO y3J1a
MozenrpoBanust Analysis Services cMOTpHTe B CipaBKe JIJIs [TOJIb30BATEILCKOr0 HHTepdeiica Ha ypOBHS HOJICH.

JononHutenbHble onuun Hempocetu MS

CocraB onnuif, TOCTYIHBIX Ha BKJIaAKe JJONOJHUTEIbHBIC, MOXKET OBITH Pa3JIMYHBIM B 3aBUCHMOCTH OT CTPYKTYPBI
BBEIOPAaHHOTO NOTOKA. VcuepmpIBaroIye moapoOHOCTH O TONOJHATEIBHBIX OMIIHSX ISl BRIOPAHHOTO y3J1a
MoennpoBaHus Analysis Services CMOTpHTE B ClipaBKe TSI TOJIb30BATEIILCKOTO MHTEpdeiica Ha YPOBHS MOJICH.

JdononHutenbHble ONUUN IOTMCTUUECKON perpeccuun MS

CocTaB onnuif, TOCTYNHBIX Ha BKJIaJKe J{OMOJHUTEIbHbIE, MOXKET OBITh PA3JIMUYHBIM B 3aBUCHIMOCTH OT CTPYKTYPHI
BBIOpAaHHOTO NoTOKa. McuepnbiBarolye NopoOHOCTH O TOHNOJIHUTEIbHBIX ONIUSX AJIsI BRIOPAHHOIO y3J1a
MozenpoBanust Analysis Services cMOTpHTe B CipaBKe JIJIs [T0JIb30BATEJILCKOrO HHTepdeiica Ha ypOBHS HOJICH.

Y3en npaBun ceA3sbiBaHUA MS

V3en MoIeIMpOBaHUs IPABKIT CBSI3bIBAHUS MS I0JIE3€H IJIT MEXaHU3MOB PEKOMEHIAIMMA. Y 3€eJ1 peKOMEH Taliid
npeajiaraeT MoKynaTe M IPOAYKThl Ha OCHOBAHHMHU TEX MO3UIMIA, KOTOPBIC OHHU YK€ MPHOOPEIIH, UITH TEX, O
KOTOpBIX OHU BBIpaSI/IHPI SaHHTepeCOBaHHOCTL. MOI[C.]'II/I CBA3BIBAHU S CTpOﬂTCH JJISL Ha60pOB JAHHBIX, BKJIFOYAROIIIUX
B 0665[ I/II[CHTI/I(I)I/IKaTOpI)I U OJ1d OTACJIBHBIX Ha6J’[I—O):[CHI/II\/'I, n JJis co,uepmaumxcst B HUX 3JICMCHTOB. prnna
9JIEMEHTOB B HaOJIIO/IEHNH HA3bIBAETCSI HAGOPOM 3J1EMEHTOB.

MOL[GJ'IB CBA3BIBAHUS COCTOUT U3 psaaa Ha60pOB OJIEMCHTOB U IIpaBUJI, OIIMCBIBAOIIUX, KaK 3THU 3JICMCHTBI
TpYHNIUAPYROTCA BMECTC B Ha6J'IIO,HCHI/I$IX. Ot IIpaBuJIa, OIPCACIIACMBIC AJITOPUTMOM, MOXHO UCIIOJIb30BAaTh AJIA
IpeaACKa3aHns BO3MOXHBIX B 6y)1yH_[eM IIOKYIIOK ITOKYyHIaTeJIsd Ha OCHOBAHUHU 3JIEMEHTOB, YK€ IPUCYTCTBYFOIIUX B €TI0
HOKyHaTC.HLCKOfI KOP3UHE.

Jutst TabsmuHOro popMaTa JaHHBIX AJITOPUTM CO3AeT OLEHKH, IpeAcTaBIstomue codoi Bepositaoctu (SMP-mo.ie)
JUTSL K&KIOU M3 CreHePUPOBAHHBIX pekoMeHnanuii ($M-roe). I[1pu TpanzakunonHoM popmarte JaHHBIX OLEHKU
co3ar0TCs 71 HOAMep KK ($MS-mo.ie), BepositHocT ($MP-110.1¢) 1 CKOPPEKTHPOBAHHO BEPOSITHOCTH
(SMAP-mo.1€) nist Kaxx10#i creHepupoBaHHOM pekoMeHaanmu ($M-mo.ze).

Texnnueckue TpedOBaHUS

Texamveckue Tp€6OBaHI/IH JJIA TpaHSaKHI/IOHHOﬁ MOJCJIN CBA3BIBAHUS

e Tloxe YHHKAJIbHOCTH. MOL[GJ'H) IpaBuUJI CBA3bIBAHUS Tpe6yeT HaJIM4YuA KJIro4ua, OJHO3HAYHO I/IHCHTI/I(I)I/IHI/Ipy}OHICFO
3aIlucCHu.
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e IToue ID. ITpu mocTpoeHn MOJE M IPABUJI CBSA3bIBaHUASI MS ¢ TpaH3aKIMOHHBIM (POPMATOM JAHHBIX TpeOyeTcs
noJie ID, onpenensroiee Kaxayro TpaH3akiuto. B kauectse noJsisg ID MokHO 3a7aTh TO e MOJIe, YTO U B KaUeCTBE
T10JId YHUKAJIbHOCTU.

* Ilo kpaiineii Mepe 01O moJie BBoAA. J[J1s1 anropruT™Ma IMpaBHII CBSA3BIBAHUS TpeOyeTcs Mo KpaitHelt Mepe OTHO MoJie
BBO/IA.

e Ilosie Ha3HAYeHHS. HpI/I IIOCTPOCHUU MOCJIA CBA3bIBAHUS MSc TpaH3aKIUMOHHBIMU JaHHBIMHU I10JIC HA3HAYCHUC
JOJDKHO OBITH MOJIEM TpaH3aKIOWH, HAIIPUMED, IPECAHA3HAYCHHBIM IJI YKa3aHUus TOBAPOB, KOTOPLIC an/I06pen
MOKynaTeJb.

JononHutenbHble onuun npasun CBA3bIBaHUA MS

CocTtaB oniuii, JOCTYMHBIX HA BKJIAJIKe JONOTHUTEIbHBIE, MOKET OBITH PA3JIMYHBIM B 3aBUCKMOCTHU OT CTPYKTYPhI
BBIOPAHHOT' O OTOKA. VcuepnbiBarolye noApoOHOCTH O JOMOJHUTEIbHBIX ONIMX AJIS1 BLIOPAaHHOTO y3Jia

Mo enpoBaHus Analysis Services CMOTpHTE B ClipaBKe TSI IOJIB30BATEIILCKOTO HHTEpQelica Ha YPOBHS HOJICH.

Y3en BpemeHHbIx pagos MS

V3e MoieTMpoBaHusl BpeMEHHBIX PsIoB MS moiep)kuBaeT ABa THUIA MTPeICKa3aHui:
* Oynyiue

® XPOHOJIOTHUYECKHUEC

Byayumme npeicka3anus OEHUBAIOT 3HAUEHUS B IOJISIX HA3HAYEHUS Yepe3 3aJaHHOe YKICIIO IEPUOJ0B BPEMEHH MOCJIe
OKOHYAHWS XPOHOJIOTUYCCKUAX JAHHBIX U BBITOJIHSFOTCS BCEr1a. XPOHOJIOrHIeCKHe MPEACKA3AHNUS - 9TO OIICHCHHEIC
3HAYCHUS B MOJISIX HA3HAYCHUS HA 3aTaHHOE YHCJIO IIEPUOIOB BPEMEHH, IJII KOTOPBIX Y Bac eCTh (DaKTHYCCKUE
3HAYCHUS B XPOHOJIOTUIECKUX TaHHBIX. X POHOJIOTHIECKHE PeACKa3aHUsI MOXKHO UCIOIb30BATh IS OIICHKA
Ka4yecTBa MOJIEJIH, CPAaBHUBAS (PAKTUIECKIE XPOHOJIOTHUECKIE 3HAUCHS C IPeICKa3aHHBIMI. 3HAUCHIE HAUYaIbHOM
TOYKH BPEMEHH JJI IIPEICKA3aHII ONpeIesIsieT, Oy IyT JIM BHIIOJIHSATHCS XPOHOJIOTHIECKIE IPeACKa3aHuUs.

B otymmume ot y3na BpemeHHbIX psgos IBM SPSS Modeler, y3i1y BpeMeHHBIX psiioB MS He HyXeH Npe/IecTBY O
y3es lHTepBasisl BpeMeHu. [[pyroe oTm4ue COCTOUT B TOM, 4YTO IO YMOJTYAHUIO OLCHKH JIEIAt0TCS TOJIbKO J1JIs
IpeJCKa3aHHbIX CTPOK, a He JJIs1 BCeX XPOHOJIOTHYECKUX CTPOK B IAHHBIX BPEMEHHBIX PSIOB.

Texnuueckue TpedOBaAHUS

Texauvyeckne TpeOOBAHUS JJI MOJIEITA BPEMEHHBIX psiIoB MS:

° OIIHO KJIIOYECBOC I10JI€ BPEMCHH. Ka)l(,[laﬂ MOACJIb JOJDKHA COOACPXKATE OJHO YUCIJIOBOC I10JIC UJIK IIOJIE daTHhI,
HCIIOJIb3YEMBIC KaK psg Ha6HIOHCHHﬁ, OHpC,Z[CJ'IH}OHII/Iﬁ CCKTOpa BPEMEHU, KOTOPHBIC 6yﬂ€T HUCIIOJIb30BATh MOJCJIb.
Tunom JAaHHBIX OJI1 KJIFOUYCBOTO ITOJIA BPEMCHH MOXCT OBITH UJIU THUII JaHHBIX JaTbI-BPEMCHU, UJIN YHCJIOBOM THUIT
JaHHBbIX. O,ZlHaKO OTO IOJIC JOJDKHO COACPKATH KOJIMYCCTBCHHBIC 3HAYCHU S, 1 OTHU 3HAYCHUA JOJDKHBI OBITh
YHUKAJIbHBIMHA JIJI1 KaXI0TO psAaa.

*  OjHo noJie Ha3HAYeHnsl. B ka0 MOJIeJ M MOKHO 33/1aTh TOJIBKO OJIHO MOJIe Ha3HAYEHUs. TUIIOM MaHHBIX JJIs
9TOTO MOJIS OJDKHBI OBITH KOJIMUECTBEHHbBIE 3HaYeHus. HampumMep, BbI MOXKETE MPECKa3bIBATh H3MEHEHHE BO
BPEMEHH YUCJICHHBIX aTPHUOYTOB, TAKUX KaK JJOXO/I, 00beM Mpojiax uim Temnepatrypa. OHAKO B KaYeCTBE IMOJIs
HA3HAYEHMS HEJIb3sI UCIOJIb30BATh M0JIE, COACPIKAIIEee KATErOPHAJIbHBIC 3HAYCHU S, TAKUE KAK COCTOSIHUE HOKYIIKH
WJIA YPOBEHb 00Pa30BaAHUS.

 [Ilo kpaiineii Mepe oaHO NmoJie BBoAA. J{JIs aIropuT™Ma BpeMEHHBIX psijioB MS TpebyeTes o KpaiiHeir Mepe 0HO
moJie BBoAa. THIOM JTaHHBIX IS TOJISE BBOJA JOJDKHBI OBITH KOJIMUECTBeHHBIE 3HAUeHM. [Ipr mocTpoeHNN
MO/ HEKOJIMUECTBEHHBIE ITOJIS BBOJAA HTHOPUPYIOTCS.

* Ha6op maHHBIX T0JKeH ObITh OTCOPTHPOBAH. Ha®op MaHHBIX BBOA TOJDKEH OBITH OTCOPTUPOBAH (IO KJIFOUCBOMY
IIOJTFO BPEMEHH ), B IPOTUBHOM CJIydae MOCTPOCHUE MOJIEIIH OYIeT MPEPBaHO C BEIBOAOM COOOIIEHHSI 00 OIIIOKe.

Onuun mogenu MS Time Series
Nms moaesn. 3a1aeT UM MOJIEJIH, CO3/1aBAEMOM ITPU UCIIOJTHEHUH y3J1a.

* ABTO0. ABTOMAaTHYECKU TCHEPUPYCT UM MOJCJIM HA OCHOBAHUN UMCH noJieii HazHaueHus uim ID/uMeHn Tuna
MOJECJIN B CJIy4asdX, KOrjaa HC 3aJaHO HA3HAYCHUC (HaHpI/IMCp, B MOACIIAX KHaCTCpI/ISaLlI/II/I).
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* Tloan3oBaTenbckoe. [103BoIsIE€T CO30aTh MOJIL30BATEILCKOE MMSI JIJIST CO37IaBAEMOI MO/ICJIH.

Hcnoan3oBaTs pa3/1€/ICHHbIC TaHHbIC. Ecmn OIIPEACJICHO I10JIC pa3/ciia, 0Ta O rapaHTUPYECT, YTO JJId
NOCTPOCHU A MOICJIA 6y,£[yT HCIIOJIb30BATHCA JaHHBIC TOJIBKO U3 pas3aeja o6yquH${.

C neTanmauneﬁ. Ota onmus, €CJid OHa BBIBOAUTCS, IIO3BOJISCT 3alIpOCUTb MOJICJIb, YTOOBI Y3HATb HO,Z[pO6HOCTI/I (6]
BKJIFOYCHHBIX B MO/JI€JIb Ha6.]'IIOI[€HI/IHX.

IToJse ynukaabHocTH. BRIOeprTe M3 BBINAJAFOIIETO CIHCKA KITFOUEBOE MTOJIe BPEMEHHU, KOTOPOE UCTIOJIB3YeTCs IS
MTOCTPOCHUS MOJIEJIM BPEMEHHOTO psia.

Onuumn MS Time Series Expert

CocraB OHIII/IfI, JOCTYIIHBIX Ha BKJIaIKE I[OHOJ'IHI/ITCJ'II)HI)IC, MOXET OBITH Pa3JIMYHBIM B 3aBUCUMOCTHU OT CTPYKTYPhbI
BLI6paHHOrO IIOTOKA. I/IC'—ICpl'IbIBaIOHII/IC l'IOI[pO6HOCTI/I O AOIIOJIHUTECJIbHBIX OIIUAX OJIA BLI6paHHOFO y3Jja
MonenrpoBaHus Analysis Services CMOTpHTE B ClipaBKe TSI TOJIb30BATEIILCKOTO MHTEpdeiica Ha YPOBHS MOJICH.

Ecomm BBI lestaeTe XpOHOJIOTHYECKUE MTPEICKa3aHusl, KOJMYECTBO XPOHOJIOTHUYECKUX IAaroB, KOTOPbIE MOXHO
BKJIFOUUTD B PEe3yJIbTAT OLEHKH, onpeneiseTcs nponsseneaneM (HISTORIC_MODEL_COUNT *
HISTORIC_MODEL_GAP). ITo ymM0O4aHUIO 3TO KOJMYECTBO OIPAHUYEHO JIECATHIO, TO €CTh MOXKHO CIIEJIATh
ToJIbKO 10 XpOHOJIOrHUECKUX Mpeicka3zanuil. 1 B 3TOM cityuae, Hanpumep, BO3HUKHET OIMOKa, €CJIM Bl BBEIETE JJI5
napamMeTpa XpoHoJIoruyeckoe npejickasanue Ha BkJajake [lapamMeTpsl ciienka Moiesu (CMOTpUTE
InapaMeTpOB CJIEIKOB MOJIeJIeii BpeMeHHBIX psiyioB MS” Ha c1p. 23| 3HaueHue menbiie -10. Eci BbI xoTHTE
MOJIYYUTh OOJIbIIIE XPOHOJIOTMYECKUX MPeACKa3aHUui, MOXKHO YBEJIMYUTDH 3HAYECHUS TapaMETPOB
HISTORIC_MODEL_COUNT nym HISTORIC_MODEL_GAP, HO nipu 3TOM yBEJIMYUTCS BPEMsI IOCTPOCHUS
MO/ICJIN.

Onuun napameTpoB BpeMeHHbIX pAAoB MS
Hauatn onenky. 3agaiiTe BpeMEHHOI epruo, OTKY1a BBl XOTUTE HAYATh MPeACKa3aHus.

* Hauatb c: HoBoe npeacka3anne. BpeMeHHOH epro, B KOTOPHIA BBl XOTHTE HAYATh OyayIine mpeacKazaHms,
Bpra)KCHHBIfI B BUC CMCIICHUA OTHOCUTECIIBHO MOCJICAHET O NIEPUOJa BPEMEHU BalllUX JAHHBIX XPOHOJIOTUH.
Hanpumep, eciiu faHHbIE XPOHOJIOTMU 3aKOHYIIIUCH 12/99, a BbI 3axoTesm Obl HauaTh npeackazanus ¢ 01/00, Be
UCMOJIH30BaJIM OBl 3HAYCHHUE |; OHAKO €CJIM BbI 3aX0TeJIM Obl HAYaTh npejackasanus ¢ 03/00, Bbl UCHOJIb30BAIN
OBl 3HAYCHUE 3.

* Hauatb c: XpoHosiornieckoe npejckasanie. BpeMeHHOI epros;, B KOTOPBIN Bbl XOTUTE HAYATh XPOHOJIOTHYECKHE
HpeACcKa3aHns, BEIPAKCHHBIM B BUE OTPUIATEIILHOTO CMEIIIEHHSI OTHOCUTEIILHO MOCJIETHETO IEPHOIa BPEMEHI
BallMX JJAHHBIX XpOHOJIorK. Hanpumep, ecim TaHHbIE XPOHOJIOT MU 3aKOHYMIIKCH 12/99, a BBl 3axoTesu Obl
COCTAaBUTb XPOHOJIOTMYECKHE MPEACKAa3aHUs 32 MOCJIeIHUE NSTh NEPUOI0B BPEMEHHU BalllUX AAHHBIX, BB
HCIOJIb30BaJIM OBl 3HAUECHHUE -5.

3aKoHYHTH OIICHKY. 321,E[aI71T€ BpeMeHHOfI NEepruoa, rac Bbl XOTUTC OCTAHOBUTDL IIPEACKA3aAHU .

* Koneunblil mar npeacka3zanus. BpeMeHHO# nepro/i, B KOTOPbIA Bbl XOTUTE OCTAHOBUTH NMPEACKA3aHUS,
BBIPQXKEHHBIN B BUJIE CMEIIIEHUSI OTHOCUTEILHO MOCJIEIHETO NePHUO/Ia BPEMEHH BAIIMX JAHHBIX XPOHOJIOTUH.
Hanpumep, eciim JaHHBIE XpOHOJIOTHU 3aKaHYUBAIOTCS 12/99, a BBI 3aX0Tes M OBl OCTAHOBUTH Ipeackazanus 6/00,
BBI HCIIOJIb30BAJIN OBI 3/1eCh 3HAUYeHUE 6. 17151 OymyIux mpeacKka3aHuil 3To 3HAYCHNE JOJDKHO OBITh BCET1a
6oJpIe WM paBHO 3HaYeHNO HavaTts c.

Y3en Knactepusauuu nocnegosatenbHocten MS

V3eu kJ1acTepu3anuy nociaegoBaTeIbHOCTe MS HCHOoIb3yeT aIropuT™ aHaJIN3a MOCJIe10BaTeIbHOCTEH,
U3yYaroIuil coAepKalline TaHHbIe COOBITHS, KOTOPBIE MOXHO CBSI3aTh, CICIYSI MYTSIM WU 110CA€408ATEAbHOCTAM.
[Tpumepamu 3TOro MOTyT OBITH IIYyTH HEPEXOOB MO CChLIIKAM, CO3/1aBaeMble pu npocMoTpe Web-caiita nim
HABUTAIMK 10 HEMY MOJIb30BATEISIMU, UJIH MOPSAO0K, B KOTOPOM MOKYyNATEN JOOABIISIOT 2JIEMEHTHI B
MOKYNATEJIbCKYIO KOP3UHY B PO3HHYHOM MHTEpHET-MarasuHe. AJTOpUTM HAXOQUT Hanbosiee oO1me
II0CJIEIOBATEILHOCTH, MCIOJIb3YsI IPYIIIUPOBKY, WM KAACTEPU3AYUI0, WICHTUIHBIX T10CJIEI0BATEIILHOCTEH.

TpeooBanus
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Texanueckne TpeOGOBaHUS IJI MOJIEIN KJIACTEPU3AINH MTOCJIe0BaTeIbHOCTEe! Microsoft:

e Tloge ID. /is anropuT™a KjacTepu3annu nociieoBaTesibHocTell Microsoft TpebyeTes, 4ToObI HHpOpMAIHS
MIOCIIeIOBATEILHOCTE! XpaHIIach B TPAH3aKIIMOHHOM dopmarte. [t aToro Tpedyercs mone 1D,
AACHTADUIIPYFOIIee KaX YO TPAH3AKITHO.

* He menbe oHOro noJist BBoa. /151 aropurma tpedyeTcs o KpaitHeit Mepe oHO 1oJie BBO/IA.

* [Iloue nocienoBareabHOCTH. 17151 aJiropuTMa TpedyeTcs: TakxKe MoJie uAeHTU(GUKATOpa MOCIIeA0BATEILHOCTEH, Y
KOTOPOTO J0JIKEH ObITh KOJIMYECTBEHHBIN yPOBEeHb U3MepeHus. Hanpumep, MOXHO HCIOIb30BATh
naeHTudukarop Web-cTpaHulipl, eJ1oe YUCII0 UM TEKCTOBYIO CTPOKY, JIMIIBL ObI JAHHOE MOJIE OTPE/IeIISIIO
COOBITHS B I1OCJIEIOBATEILHOCTH. [{J151 Kask101 TOCIeToBATEIbHOCTH pa3pellieH TOJIbKO OIMH UAeHTH(UKaTOp, a
JUTSL KQXKJJOU MOJIEIIM pa3pellieH TOJIbKO OJMH THUII TOCIe0BaTeIbHOCTH. [10JIe MOCIe10BaTeIbHOCTH JOJDKHO
oTJIMYAThCA OT 1oJIs ID M moJIs yHUKaIbHOCTH.

e Tlone naznauenus. HpI/I MOCTPOCHUU MOJCIIN KJIACTEpU3allin MocJIe10BATEeILHOCTEN Tpe6yeTc91 I10JIC Ha3HAYCHU .

* Tloue ynukaabHoCTH. [IJ71 MOIeM KIaCTepU3aINHU TOCIEA0BATEILHOCTEH TpeOyeTcs MOJIs KITFoYa, KOTOPBIi
OJTHO3HAYHO HJIeHTUGUIUpPyeT 3anucu. [Tojie yHUKaIbHOCTH MOXHO 3a/1aTh COBIAAAIONINM ¢ moJieM ID.

Onuuu nonen KnacTtepusauumn nocnenosartenbHocten MS
V Bcex Y3JI0B MOJCJIMPOBAaHUs €CTh BKJIaJKa HOJ’IH, '€ BbI 3a1a€TC IOJIA, KOTOPbIC 6yI[yT HCIOJIb30BATBHC IPpU
INOCTPOCHUU MOCJIN.

ITepen mocTpoeHneM MOIEIM KIACTEPU3ANNH OCIEA0BATEILHOCTH HEOOXOIMMO yKa3aTh MOJISl, KOTOPbIE JOJDKHBI
CIIy’KUTbh MOJIIMH HA3HAYCHUS ¥ BXOAHBIMHE HoJisiMu. OOpaTuTe BHUMAHUE HA TO, YTO JJIS y3J1a KJIaCTePU3alnu
nocjenoBaTebHOCTe MS Helb3s HCHOJIb30BATh HH(GOPMAIUIO U3 PACIIOJIOKEHHOTO BhIIIE y3J1a THIl; 3HAYCHUS B
MOJISIX HY’KHO yKa3aTb 3/1€Ch.

ID. Bri6epute nosie ID u3 cnucka. 3nauenus B noJie ID MoryT ObITh YHCIOBBIMU UM CUMBoOIMYecKkuMU. Kaxgoe
YHUKAJIbHOE 3HAYEHHE B 9TOM I10JIe IOJDKHO 0003HAYaTh KOHKPETHBIH 00BEKT aHajm3a. Hanpumep, B npukiia HoMl
nporpamme Kop3uHa mokynok kaxablid [D MoxxeT mpeacTaBiisiTh OHOTO NMOKynaTtess. B mpukiiagHoit mporpamme
Anam3z Web-xypraia xax/asiit ID MoxeT npecTaBiIsTh OTAeNbHBIN KoMnbroTep (1o IP-aapecy) nimm ogHoro
10JIb30BATENS (IO PETUCTPALMOHHBIM JAaHHBIM).

IToast BBO1a. BeiOepuTe moJie nitk moJIst BBOJA JJI MOJEIN. DTO MOJIsl, KOTOPBIE COZepKAT HHTEPECYIOIIHE BacC
COOBITHUS TPU MOJICJIMPOBAHUN TOCJIEOBATEILHOCTEH.

IMocnenoBaTebHOCTB. BbiOepuTe U3 crucka 1moJie, KoTopoe OyAeT UCIOJIb30BaThCS KaK IMOJie UACHTU(UKATOPA
oCJIeTIOBaTeIbHOCTH. Hampumep, MOKHO UCTIOIB30BaTh HIeHTHGHUKATOP Web-cTpaHuIbL, 1IeJ10e YUCIIO W
TEKCTOBYIO CTPOKY, JIUIIIb Obl JAHHOE TI0JI€ OMPEIEIISIIIO COOBITHUS B OCIIEA0BATEIbHOCTH. JUTs Kax 10
MOCJIEIOBATEIILHOCTH Pa3peIIeH TOJIbKO OJIMH UICHTUDHUKATOP, & JUUISl KAXKION MOJIEJIN pa3peIlieH TOJIbKO OJIUH THUII
OCJIe0BATENILHOCTH. [10J1e mocsie10BaTeIbHOCTH TOJDKHO OTJIMYATLCS OT 1moJist ID (3ajaHHOTO Ha 3TOM BKJIA/IKE) U
OT MOJIsS YHUKAJIbHOCTH (33/IaHHOTO Ha BKJIa/ike MO/Ielib).

Llesb. BeiGepute moJie, KoTopoe OYAET UCTIOTIh30BATHCS KaK MOJIe HA3HAYCHUS, TO €CTh TAKOE M0JIe, 3HAUCHHE B
KOTOPOM BbI IIBITAETECH MIPECKA3ATh HA OCHOBE JAHHBIX MOCJIEI0BATEIbHOCTH.

JononHutenbHble ONUUK KNacTepusauun nocnenosarenbHocten MS

CocraB omnuuii, JOCTYIHBIX HA BKJIa ke [lONOIHUTEIIbHBIC, MOKET ObITh PA3JIMYHBIM B 3aBUCHMOCTHU OT CTPYKTYPBI
BBIOPAaHHOTO NOTOKA. VcuepnbiBaromye NOAPOOHOCTH O JOMOJIHUTEILHBIX ONIUAX IS BBIOPAHHOTO y3J1a
MozenupoBanust Analysis Services cMOTpHTe B CIIpaBKe JIJIsl [I0JIb30BATEILCKOrO HHTep(deiica Ha ypOBHS HOJICH.

CxopuHr ana moaenen Analysis Services

Orenka mozeseit npoucxoaut Ha SQL Server u BoinoJiasiercst B Analysis Services. Ecin aHHbIe cO3/1aHbI MIIN
J0JDKHBI nororasymBathest B IBM SPSS Modeler, MmoxeT noTpeboBaThest 3aKkayaTh HAOOP TAHHBIX BO BPEMEHHYO
tabmny. Mopenu, co3aaBaembie Bamu B IBM SPSS Modeler ¢ ncnosib30oBaHnEM UCCIIEIOBAHUS IAHHBIX B Oa3e
JTAaHHBIX, (PAKTUUECKHU MPEACTABIIAIOT co00il y1ajieHHbIe MOAEIIH, XPAHSIIMECs Ha yIaJICHHBIX CepBepax
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MCCIICTOBAHSI JAHHBIX WM 643 JAHHBIX. DTO OTJIMYAE BAKHO MOHUMATH MPU MPOCMOTPE U OIIEHKE MOJIEIEH,
CO3[IaHHBIX C MCIOJIb30BaHKEM ajroputmMoB Microsoft Analysis Services.

B IBM SPSS Modeler 06b14HO niepeaaercst TOJILKO OJTHO TIPEJICKa3aHue U CBSI3aHHAS BEPOSITHOCTD MJIM IIOKA3aTeJlb
JIOBEPHSL.

ITpumepsl ckopuHTa MOJIEJIe CMOTPHUTE B pas3jielie f‘HpHMepH uccrenoBanns Analysis Services” Ha cTp. 24|

O6wue napameTpbl AnA Bcex moaenen Analysis Services

Crenyroiue napaMeTpsl - 00IMe I BeeX Mojesieit Analysis Services.

Bxknaaka CepBep cnenxkoB mogenen Analysis Services

Bxuiiagxa CepBep UCIOJIb3yeTCs 1T 3aIaHUs COSAMHEHU ISl MCClleIoBaHus B 0a3e MaHHbIX. Ha 9Toit BKJ1ake
MPEOCTABIIICTCS TaK)Ke KJIFOY YHUKAJIBHOCTH JIJTISI MOJICJTA. DTOT KJTFOU TEHEPUPYETCS CIIydallHbIM 00pa3oM pu
MMOCTPOCHUH MOJIeJI 1 XpaHuTcs B Mojesi IBM SPSS Modeler, a Takke B onMcaHUN 00BEKTA MOJIEIIN, XPAHUMOTO B
6aze mauHBIX Analysis Services.

Ha Bkiagke CepBep MOXHO CKOH(DUTYpUPOBATH XOCT 1 0a3y JaHHBIX CEpBEpa aHAM3a, & TAKKE UCTOYHUK TAHHBIX
SQL Server a1 onepanuu CKOpUHTa. 3aaHHbIe 37€Ch OMINK MePe3aMUChIBAIOT COOTBETCTBYIOIINE OMIIUH,
3aganuble B IBM SPSS Modeler B quasiorossix okHax BenomorartesibHble POrpaMMBbl K WK [TOCTPOUTH MOIeIIb.
JIOMOTHATEIbHYEO HHPOPMAIIHIO CMOTpHUTE B pas/eie| Bxouenne nuTerpamuu ¢ Analysis Services” na ctp. 13|

GUID moaem. 31ech BBIBOAUTCS KJIFOY MOJIENIU. DTOT KJIFOY eHepUpyeTcst CiiydaliHbIM 06pa3oM Ipu NOCTPOECHUU
MojeJim 1 xpaHuTes B Mojaesm IBM SPSS Modeler, a Taxke B onvcann 00beKTa MOJEIIH, XPAHUMOTO B Oa3e
nmaHHBIX Analysis Services.

ITpoBeputh. HacxkxmMuTe 3Ty KHOIIKY, YTOOBI IPOBEPHUTH KJIFOY MOJICIHN JJIs KJIFOYa B MOJIEJIH, XpPaHIMOil B 6ase
naHHbIX Analysis Services. DTo MO3BOJIUT YOSIUTHCS, YTO MOJIEJIb BCE CIIle CYIIIECTBYET HA CEPBEPE aHAJIN3a, U
MOHSTH, YTO CTPYKTYpa MOJEJIN HE U3MEHEHA.

Hpumeqal-tue: Knomnka HpOBepI/ITL JOCTYIIHA TOJIBKO IJIA MOJIC.]'ICﬁ, ,HO6aBJ'ICHHLIX Ha XOJICT IOTOKA IIpX MOATOTOBKE
K CKOpHUHIY. Ecmm IIPpOBEPKaAa 3aBCPIIUTCA HCYJAaYHO, BBIICHUTE, HE ObLj1a JIK MOJCJIb YAAJICHA UJIM 3aMCHCHA ,Z[pyl“OfI
MOJCJIbIO Ha CEPBEPC.

IIpeacrasaenne. lllesxnuTe 31€Ch A1 MOJIyYeHHUS TpahuuecKkoro NpeacTaBIeHns MOJIEIIH AePeBa PELIeHHMI.
[Tporpamma nmpocMoTpa JiepeBa pelieHui \UCIOIb3YETCsl COBMECTHO C IPYTUMU aJITOPUTMAMH JIepeBa PEIIeHHi B
IBM SPSS Modeler u ¢pyHKIINOHAIBLHO HE OTJINYAETCS.

Bxknagka CeoaKa cnenkoB moxenen Analysis Services

Ha Bxutajike CBOJTKa Clierika MOJIEIM BBIBOAUTCS HH(BOpMAIus O camoil Mojesu (AHnaiu3z), 06 UCHoJIb3yeMbIX B Heil
noJtsix (I1o45), 3HAYEHHUSIX TAPAMETPOB, UCHOJIb3YEMBbIX NIPH NOCTPOeHUH MOJeH, (IlapameTpsi mocTpoenus) n 06
o6yuenun monemu (Ceoaxa mo 00yuenuio).

ITpu nepBOoM mpocMOTpe y3J1a pe3yabTaThl BKIaAkn CBOKA CBEPHYTHI. UTOOBI YBUIIETh HY)KHBIE BAM Pe3yJIbTATHI,
Ppa3BEpPHUTE COOTBETCTBYIOIINAE UM 3JIEMEHTHI IPU TOMOIIM 3JIEMEHTA YIPaBJICHUS PACIIMPEHUEM CJIEBA OT HUX UJIN
BBIBE/IUTE BCE PE3YJIbTATHI, HAXKaB KHONKY Pa3BepHyTh Bce. UTOOBI CKPBITH PEe3yJIbTATHI IO 3aBEPIIICHUN UX
MIPOCMOTPA, CBEPHUTE IIPU IOMOIIHX 3JIEMEHTA YIPABJIEHUS PACIIMPEHUEM OTAEJIbHBIE PE3YJIbTAThI, KOTOPHIE BbI

XOTUTEC CKPbITh, HJIM CBEPHUTE BCC PC3YJIbTATHI, HAXXAB KHOIIKY CBepHyTL BCe.

AHnajm3s. 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 TAKXKC I/IH(bOpMaI.[I/IH O BBIITIOJTHEHHOM aHaJIM3€.

IToasi. Criucox HOJ’ICfI, HCIIOJIb3YEMBIX B KA4€CTBE 1oJiell Ha3HAYEHUSI ¥ BXOJHBIX IOJIEH IIpU MOCTPOCHUU MOIECIIN.

HapaMeprl KOMIIOHOBKH. COE[ep)KI/IT I/IH(i)OpMaI_II/II-O 00 HUCIIOJIb3YEMBIX TPU NOCTPOCHUN MOACIIN NTapaMeTpax.
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CaoHast napopmarnusi no odyueHnIo. BoIBOANUTCS TUI MO/IEITH, TIOTOK, UCIIOJIb3YEMBbIil [IJIs €€ CO3/IaHusl, CO3/1aBILIHIA
ee MoJIb30BATEIb, OTMETKA BPEMEHH [IOCTPOCHMUST MOJICITH M BPEMs, 3aTPAYCHHOE Ha ee MOCTPOCHHE.

Cnenok moaenu BpemeHHoro paaa MS

MOI[C.]'II) BPEMCHHOT'O psAaa MS AcJIa€T OUCHKHU TOJIbKO OJIA IMMPEACKA3aHHBIX IEPUOAOB BPEMCHU, a HE IJIA
XPOHOJIOTHYCCKUX HAHHBIX.

B Cneny}on_[eﬁ Ta6.HI/I].I€ IOKa3aHbI ITOJIA, KOTOPBIC ,Z[O6aBJ'IeHI>I B MOJCJIb.

Tabnuuya 1. JJobasneHHsle B MoAesb roJg

Wms noas Onucanne

$M-mro1e ITpenckasanHoe 3HAUEHUE 11045
$Var-no.re Brruucnennas nucnepcust mo.s
$Stdev-mo.e CpeaHexBagpaATHYHOE OTKIJIOHCHHUE 11014

Bknaaka CepBep cnenxkoB moaenen BpemMeHHbIx pagos MS

Bxutagxa CepBep UCIOJIb3yeTCs [T 3a/IaHNs COSIMHEHUIT 1T MCcClleToBaHus B 0a3e maHHbIX. Ha 9Toii BKJ1aIke
[PEIOCTABIIACTCS TAKXKE KJIFOY YHUKAJIBHOCTH JIJII MOJICJIA. DTOT KJIFOY TEHEPUPYETCS CIIyYaiiHBIM 00pa3oM IpH
MTOCTPOCHUU MOJIeST 1 XpaHuTcs B Mojiesin IBM SPSS Modeler, a Takke B onMcaHuy 00beKTa MOJIENN, XPAHUMOTO B
6aze manHbIX Analysis Services.

Ha Bxiaake CepBep MOXHO CKOHDUIYpUPOBATH XOCT 1 06a3y JAHHBIX CEpBEpa aHAM3a, & TAKKE UCTOYHUK TAHHBIX
SQL Server a1 onepanuu CKOpUHra. 3aJaHHbIe 3/16Ch ONINK MePE3aMUChIBAIOT COOTBETCTBYIOIIUE OIIUHY,
3agannbpie B IBM SPSS Modeler B quaJioroBeIx okHax BermoMorarteibHble IPOrpaMMbl Wi Wi [1oCTpOUTL MOAEIb.
JonomHnTeNbHy0 HHGOPMALIUIO CMOTPUTE B pa3nene|“BKmoquHe uHTerpanyu ¢ Analysis Services” Ha CTp. 13I

GUID moaenn. 371eCh BRIBOJAUTCS KJTFOY MOJIETTH. DTOT KJIFOY TeHEPUPYETCs CIIydaitHbIM 00pa3oM IpH MOCTPOCHUN
Mojiesin ¥ xpaHuTcs B Mojaesm IBM SPSS Modeler, a Taxke B onvcanny 00BeKTa MOJIE)I, XPaHUMOTO B 6ase
nmaHHBIX Analysis Services.

IIpoBeputh. HasxkmMuTe 3Ty KHOIKY, YTOOBI IIPOBEPUTH KJIFOY MOJICIIM JJIs KJIFOYa B MOJICJIM, XpPaHIUMOil B Oase
naHHbIX Analysis Services. DTo MO3BOJIUT YOSIUTHCS, YTO MOJIEJIb BCE CIle CYIIIECTBYET HA CEPBEPE aHAIIHM3a, U
MOHSITh, YTO CTPYKTYpa MOJEJIN HE H3MCHCHA.

Hpumeqaﬁue: Knomnka HpOBepI/ITb JOCTYIIHA TOJIBKO IJIA MO)Z[C.]'I@fI, I[O6aBJ'I€HHI>IX Ha XOJICT NOTOKA IIpH MOATOTOBKE
K CKOpHUHTY. Ecm IIPpOBEPKA 3aBCPIINUTCA HCYJAYHO, BBIACHUTE, HC ObL1a JIn MOJCJIb YAAJICHA UJIA 3aMCHCHA ,Z[pyl"OfI
MOJCJIbIO Ha CCPBEPC.

IIpocmotp. LleskHUTE 34€Ch TSI HOJTyYeHUS TPA(UIECKOro MPeACTABIICHHSI MOJIEIM BpDEMEHHOT O psiaa. Analysis
Services BBIBOST IOJIHYEO MOJIE/Ib B BHJIE AepeBa. Bbl MOKeTe MPOCMOTPETh TakKe rpauk, MOKa3bIBAFOLIUI
XPOHOJIOTMYECKHE 3HAUEHUSI TI0JIs1 HA3HAYSHHSI BO BPEMEHHN BMECTE C IPE/ICKa3aHHBIMU Oy AYIIIMMU 3HAUYCHUSIMH.

Bostee monpobHyro nHGOpPMAIIMIO CMOTPUTE B OMMCAHUU HHCTPYMEHTA IIPOCMOTPA BPEMEHHBIX PSIJIOB B OMOJIMOTEKE
MSDN 1o aapecy |http://msdn.microsoft.com/ru-ru/library/ms 17533 1.asp

Bxknaaka napameTpoB CrienKoB moaenen BpemeHHbIX pagos MS
HauaTtsb onenky. 3agaiiTe BpeMEHHOH IEPHO/I, OTKYAa Bbl XOTUTE HAYaTh MPEICKA3aHUS.

* Hauarb c: HoBoe npeicka3anne. BpeMeHHO# epro/I, B KOTOPBII Bbl XOTUTE HAYATh OYAyIIUe peICKa3aHus,
BBIP)KEHHBIH B BUJIE CMEIIIEHUs] OTHOCUTEJILHO MOCJIEAHEr0 MePUO/a BPEMEHU BAIIUX JAHHBIX XPOHOJIOTUH.
Hamnpumep, ecmi TaHHBIE XPOHOJIOTUH 3aKOHYMITUCH 12/99, a BbI 3axoTesm ObI HauaTh npeackazanus ¢ 01/00, Bo
UCIIOJIH30BaJM OBl 3HAYEHHUE |; OHAKO €CJIM BbI 3aX0Te M ObI HaYaTh npeackasanus ¢ 03/00, Bbl KCHOJIb30BAIN
ObI 3HAUYCHUE 3.

T'nasa 3. TpeGoBanus s uaTerpamuu ¢ Microsoft Analysis Services 23


http://msdn.microsoft.com/ru-ru/library/ms175331.aspx

* Hauatb c: XpoHosiornieckoe npejckasanie. BpeMeHHOI epros, B KOTOPBIN Bbl XOTUTE HAYATh XPOHOJIOTHYECKHE
HpeAcKa3aHns, BEIPAXKCHHBIM B BUE OTPUIATEILHOTO CMEIIIEHHSI OTHOCUTEJILHO MOCJIETHETO IEPHOIa BPEMEHI
BallMX JJAHHBIX XpOHOJIOrMK. Hanpumep, eci TaHHbIE XPOHOJIOT MU 3aKOHYMIIKCEH 12/99, a BBl 3axoTesu Obl
COCTAaBUTb XPOHOJIOTUYECKHE MPEACKAa3aHUs 32 MOCJIeIHUE NSTh NEPHOIOB BPEMEHHU BaIllUX AAHHBIX, BB
HCIOJIb30BaJIM OBl 3HAUECHHUE -5.

3aKoHYHTH OIICHKY. 33,E[aI71Te BpeMeHHOﬁ NEepruoa, rac Bbl XOTUTC OCTAHOBUTDL IIPEACKA3aAHUA.

* Koneunblil mar npeacka3zanus. BpeMeHHO# nepro/1, B KOTOPbI Bbl XOTUTE OCTAHOBUTH NMPEACKA3aHUS,
BBIP)KEHHBIN B BUJIE CMEIIIEHUSI OTHOCUTEILHO MOCJIEIHETO NePHUO/Ia BPEMEHH BAIIMX JAHHBIX XPOHOJIOTUH.
Hanpumep, eciin JaHHBIE XPOHOJIOTHU 3aKaHYUBAIOTCS 12/99, a BBI 3aX0Te/ M OBl OCTAHOBUTH Ipeackazanus 6/00,
BBI HCIIOJIb30BAJIN OBI 3/1eCh 3HAUYeHUE 6. 17151 OymyIuX mpeacKka3aHuil 5To 3HAYeHNE JOJDKHO OBITh BCET1a
6ospIe WM paBHO 3HaYeHNIO HavaTts c.

Cnenok moaenu Knacrtepusauum nocnegosartenbHocten MS

B cnenyromeit Tabauie moka3aHsl MOJIsI, KOTOPBIE J0OABIIEHBI B MOJIEJIb KJIACTepHU3alliu MOCeoBaTeIbHOCTEH MS
(31ech mo.1e - 3TO UM NTOJIS HA3HAYCHHUS).

Tabnuua 2. [JjobasneHHble B MoAesb oNg

Wms noas Onucanne

SMC-nose IIpenckazanue kjacrepa, K KOTOPOMY MPUHAJICKUT ITA
MOCJIEIOBATEILHOCTD.

SMCP-no.1e BeposTHOCTB, 4TO 3Ta NOCJIE10BATEILHOCTD IPUHAUJIEXKHUT K

NPEACKaA3aHHOMY KJIaCTEpPy.

SMS-noe IIpenckasanHoe 3HaUYEHUE B 110.4€

$MSP-mo.1e BepositHOCTD npaBUIIbHOCTH 3HAYeHUST SMS-m0.1.4.

DKcnopT moaeneun U reHepuposaHue y3nos

MOKHO 3KCIOPTUPOBATDH CBOJIKY M CTPYKTYPY MOJIEJIH B TEKCTOBBIE (haityibl u (aiiiasr popmata HTML. MoxHo
TeHePHUPOBATH HYXXHBIC Y3JIbI BEIOOPA U QHIIbTPANIMU TaM, I/I€ OHU BaM TPEOYIOTCS.

[Tono6Ho apyrum cienkam Mozesieir B IBM SPSS Modeler, ciienkn mogneseit Microsoft Analysis Services
HOJIICPXKUBAIOT HEMOCPEACTBEHHOE TeHEPUPOBAHUE Y3JI0B ONEPALHii C 3AMUCSIMHU U MOJIIMU. VICOIB3ysI MyHKThI
MeHIo ['eHepHpOBaTh CIIEIIOK MOJIEITH, MOXHO CTEHEPUPOBATH TaKHe y3JIbL:

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

* V3en puibTpa

Mpumepbl uccnengosaHua Analysis Services

Jaetcs psii mpuMepoB MOTOKA, IEMOHCTPUPYIOIINX, KaK MCIOIb30BATh HCCIeIoBaHue TaHHBIX MS Analysis
Services coBmectHO ¢ IBM SPSS Modeler. Dtu notoxu MoxHO HaiiTi B noAnanke ycranosku IBM SPSS Modeler:

\Demos\Database_Modelling\Microsoft

Ilpumeuanue: Iaky Demos MOXHO OTKPBITH U3 rpymisl nporpamm IBM SPSS Modeler B merto 3amyck Windows.

Mpumepbl NOTOKOB: AepeBbA peLLueHUi

Ciietyroinue IpuMepPbl HOTOKOB MOKHO HCIIOJIb30BATH BMECTE B MMOCJIEI0BATEILHOCTH KaK IPUMED Ipoliecca
UccIeI0BaHus 6a3bl JaHHBIX, HCIOJIB3YIOMIETO aJITOPUTM JePEBLEB PEIEHHIA, KOTOPBIH mpegocTasied MS Analysis
Services.
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Tabmmua 3. [jepeBbs peLueHmii - npuMepsb! MOTOKOB

TToTok Onucanue

1_upload_data.str Hcnosb3yeTcs 11 OYUCTKU ¥ 3aKaYMBAHUS JTAHHBIX U3
I0CKOro (haiiya B 6a3y NaHHBIX.

2_explore_data.str ITpemgocTaBiseT MpUMeEp M3YYCHUS JaHHBIX C ToMoInb0 IBM
SPSS Modeler

3_build_model.str CTpouT MOJEJIb, UCIOJIb3Ysl COOCTBEHHBII aJITOPUTM Oa3bl
JIAHHBIX.

4_evaluate_model.str Wcnosb3yercst kKak NpyMep OLIGHKH MO/IeJH ¢ HoMolnkio IBM
SPSS Modeler.

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

HpquettaHue: YTo0bI 3allyCTUTDb 3TOT MIPUMCP, HAO BBIIOJIHATH MOTOKU IO MOPAIKY. KpOMC 3TOro0, y3JIbl
HUCTOYHUKOB U MOACIIMPOBAHUA B KaXXKIOM IIOTOKE JOJIKHBI OBITH HU3MCHCHBI, YTOOBI COACPKATh CChIJIKY Ha
I[OHYCTHMLIﬁ HUCTOYHUK JaHHBIX OJIdA 0a3nl JaHHBbIX, KOTOprfI BbI XOTUTEC UCIIOJIb30BATh.

Ha6op naHHBIX, HCIIOJIL3yeMBIil B 9TUX NpUMepax HOTOKOB, OTHOCHTCS K MIPUKJIAIHBIM IIPOrpaMMaM 00padoTKH
KPEAUTHBIX KapT U MPEACTaBIIET 3a1a1y KIaCCU(PUKALIMH ¢ Pa3JIMYHBIMA KaTerOPUAJILHBIMA U HEPEPLIBHBIMUA
npeaukTopaMu. bosee nonpoduyro napopManuro 06 3ToM Habope TaHHBIX CMOTPHUTE B (haiisie crx.names B TOH ke
Tarmke, r¢ HaXoAdATCA NPUMEPbI IOTOKOB.

DTo0T Habop maHHbIX gocTyneH B peno3dutopun UCI Machine Learning o anpecy fip.//fip.ics.uci.edu/pub/machine-
learning-databases/credit-screening/.

Mpumep noToKa: 3akauKka AaHHbIX
IepBwriii mpuMmep moToka, I_upload_data.str, CIy)XUT TSI OYMCTKYA M 3aKa4KK TAHHBIX U3 IJTOCKOTO (haitina Ha SQL
Server.

ITockombky Analysis Services 1J1s HCCIIeOBaHNS TaHHBIX TPEOYIOT HAJIMYHUS KJIFOUSBOTO MOJISI, B 9TOM Ha4aJIbHOM
MMOTOKE MPH IOMOIIIX Y3J1a BRIYUCIICHUIA B HA0OP JaHHBIX J0OaBJIsieTcss HoBoe 1moJie KEY ¢ yHUKAJIbHBIMA
3HaveHusMu /,2,3, ucnonp3yromee Gynkmuro IBM SPSS Modeler @INDEX.

JaJiee cieayer y3es 3al0JIHeHNs, KOTOPbIi 00pabaThiBaeT NPOIYIICHHbIC 3HAYECHHUST; ITyCThIE MOJIsl, CAIUTAHHBIC U3
TekcToBOTO (haitna crx.data, 3amensrorcst Ha 3HaueHue NULL.

Mpumep notoka: NMpocmoTp AaHHbIX
Bropoii npumep notoka, 2_explore_data.str, CIIyXUT I AEMOHCTPAIMK TOTO, KAK IPUMEHUTD y3eJI AYTUT JTaHHBIX,
YTOOBI IIOJIYUUThb O630p JaHHBIX, BKJIFOYasi CBOAHYIO CTATUCTUKY U JUarpaMMBbI.

JIBOWHOM IIEJTYOK 1O JUarpaMMe B OTYeTe ayuTa JaHHBIX BEIBOJIUT OoJjiee OPOOHYIO AUarpaMMy JITst
JIETaJIbHOTO U3YYEHUs JAHHOTO MOJIS.

MpumMep NoToKa: NnocTpoeHue mogenu

B Tpethem npumepe notoka, 3_build_model.str, wimoctpupyetcs noctpoenue moaeu B IBM SPSS Modeler.
MOKHO HPUCOETUHUTL MOJIEJIh 6a3bl JJAHHBIX K MOTOKY U JIBAXKIbI MIEJIKHYTh, YTOOBI 33/1aTh HAPAMETPBI
MOCTPOEHUSI.

Ha Bxmagke MOHCJIL JAUAaJIOTOBOT'O OKHA MOJXXHO 3a/1aTh:

1. Boi6pats nosie Kimou B kauecTse noJist yHukajbHoro ID.

Ha BKJIaJIKC 3KCHCpT JOCTYIIHA TOYHasA HaCTpOﬁKa napaMeTpOB ITIOCTPOCHUA MOJECJIN.
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Ilepen 3amyckom ydeauTech, YTO MPABUIIBHO YKa3aJH 0a3y JAHHBIX IS HOCTPOCHUS MOJeTd. JIJIs HACTPOHKH
KaKux-JIn00 mapaMeTpoB HCHOJIb3YiTe BKIaAKy Cepsep.

Mpumep notoka: OueHKka moaenu

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

ITpocMOTp pe3yIbTaTOB MOACIIMPOBAHAS

MO>KHO ABaX bl MIEJIKHYTH 1O CJICMKY MOJEJH JJIs IpocMoTpa pe3yibTaToB. Ha Brianke CBOJIKA COMEPIKUTCS
JIepeBO MpaBuJI pe3yibTaToB. Kpome Toro, MoxHo HaxxaTh KHONIKY Buja Ha Bkiianke CepBep u BbIBECTH rpaduyeckoe
MpeCcTaBJIEHNE MOJIEJIU JePEBbEB PELICHUN.

Omnenka PE3YJIbTATOB MOJACIIA

V3en anamm3a B puMepe MOTOKA CO3aeT MATPUILY COBIAICHNUH, COIEPKAIIYIO CTPYKTYPY COOTBETCTBUIT MEXIY
KaKJIBIM MPeACKa3aHHBIM MOJIEM U €ro MoJjieM Ha3HavyeHus. UTOObI YBUIETh pe3yJIbTaThl, 3aMyCTUTE y3eJI aHAJIN3a.

V3es1 oLeHKU B IpUMeEpe NOTOKA MOXET CO34aTh AUAarpaMMy BBIUTPBILIEH, IPEIHA3HAYECHHYIO I JEMOHCTpaLUY,
HACKOJIbKO 3Ta MO/JIeJIb MTOBBIIIAET TOYHOCTh. UTOOB! yBUIETh PE3yJIbTAThl, 3aIIyCTUTE y3€J OL[EHKH.

Mpumep notoka: BHeapeHue moaenu

Korga nocturayra 1octaTovHasi TOYHOCTb MOJIEIIH, 3TY MOJIEJIb MOKHO BHEIPHUTD JIJIsl UCIIOJIb30BAHNUS BO BHEILITHAX
MPUKJIAJHBIX IPOrpaMMax WM ISl MyOJIMKALMK B TOM ke 6a3e NaHHBIX. B 3aximounTebHOM IpuMepe MOTOKa,
5_deploy_model.str, nanupie cuntbiBatoTcs U3 Tabsmnbl CREDIT 1 3aTeM olieHMBAIOTCS U TyOJIMKYIOTCS B TAOIIMIIE
CREDITSCORES npu momorru y3ia Dkcnopt 6a3sl JaHHBIX.

Brinosinenue notoka reHepupyert cieayromuii 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,
T0.C11 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 Cl1,
CONVERT (NVARCHAR, [TA] . [field13]) AS C12, [TA].[field14] 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 T0."fieldl" AS C0O,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,T0."field9" AS C8,T0."fieldl0" AS (9,
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70."field11" AS C10,70."field12" AS C11,T0."field13" AS C12,
T0."field14" AS C13,T0."field15" AS C14,T0."field16" 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]

10
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FmaBsa 4. MogenuposaHue 6a3 AaHHbIX C UICMONb30BaHMEM
Oracle Data Mining

O nporpamme Oracle Data Mining

IBM SPSS Modeler nognepxupaet unterpamnuto ¢ Oracle Data Mining (ODM), koTopast npejiaraetT ceMeincTBoO
AJITOPUTMOB HCCJICIOBAHUS JAHHBIX, TECHO CBsI3aHHBIX ¢ pessinuonHoit CY B/ Oracle. 3T BO3MOXHOCTH JJOCTYITHBI
yepes rpaduyecknii uatepdeiic IBM SPSS Modeler 1 B cpenie pa3paboTku, OPHEHTHPOBAHHON HA UCIOJIb30BaHHUE
pabovYnX MOTOKOB, TAK YTO MOJIb30BATEIIN MOTYT MIPUMEHSTH aJITOPUTMBI HCCIICIOBAHUS JAHHBIX, IIpeIIaracMble
ODM.

IBM SPSS Modeler moaaepxuBaeT HHTETPAIMIO CO CiieAyromumMu aaroputMamu u3 Oracle Data Mining:
* Hausnslii Baiiec

* ApnantuBHblil Baiiec

* Metoa onopHbIX BeKTOpoB (Support Vector Machine, SVM)

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

e JlepeBo pelueHuii

e O-xJacrep

* k-cpennue

* Pazyioxxenue Matpuibl Ha HeoTpunaTesbHble MHOXUTe M (Nonnegative Matrix Factorization, NMF)
* AnupuopHsbIil aHaIN3

* Mertoa MEUHIMAaJILHOM JumHB! onucanus (Minimum Descriptor Length, MDL)

* BaxwnocTb aTpubdbyToB (Attribute Importance, Al)

* Tospko st 11g R1

TpeboBaHua ana uHterpaumm c Oracle

Crenyrolnue yCIOBHS PEACTABIISIOT COO0M 00s13aTeIbHbIE TPeIBAPUTEIbHbIC TPEOOBAHMS JIJISI MPOBEACHHMS
MonenmnpoBaHus In-Database mpu momornu Oracle Data Mining. UToObI yoemuTcst B UX COOJTFOICHIH, MOXKET
MOTPe6OBATHCS IPOKOHCYJIbTUPOBATHCS C aIMHUHUCTPATOPOM 0a3 JaHHBIX.

* IIporpamma IBM SPSS Modeler, paboTaromas B JJOKaJIbHOM peXUMe MM ¢ ycTaHOBKo# cepep IBM SPSS
Modeler B Windows mym UNIX

* Oracle 10gR2 uymm 11gR1 (10.2 Database uim HoBee) ¢ onmueii Oracle Data Mining.

Ilpumeuanue: 10gR2 obecneunBaeT NOJJIEPKKY BCEX aJITOPUTMOB MOAEIUPOBAHUS 06a3 TaHHBIX, KpOME
00001IeHHBIX JIMHEHHBIX MoaeJel (Tpedyeres 11gR1).

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

Ipumeuanue: Moaemupopanue 6a3 gaHHbIX 1 onTuMusanus SQL TpebyroT, uToObI Ha koMmnbroTepe IBM SPSS
Modeler OpLIa BKITFOUCHA BO3MOXHOCTE coeinHeHus ¢ cepBepoM IBM SPSS Modeler. [1pu BrITFOYEHHOIH
BO3MOYKHOCTH COCTMHEHNSI MOKHO 00OpaInaThes K aJlrOpUTMaM 0a3 TaHHBIX, BBITOJIHATE 00paTHEI mepeHoc SQL
HENoCcpeACTBEHHO ¢ kimeHTa cepBepoM IBM SPSS Modeler u oOpamatbes k cepsepy IBM SPSS Modeler.
ITpoBepbTe TekyIlee COCTOSHUE JIMIEH3UH, IS 4eTO B MeHIO KyimeHTa cepBepoM IBM SPSS Modeler BeiGepuTe:

Cupaska > O nporpamMme > JIonoJIHUTE/IbHbIE OIPOGHOCTH

Ecim BO3MOXHOCTB COCAMHCHU A BKJIFOUCHA, HA BKJIAJIKC COCTOSIHI/IC JIMIICH3UU Bbl YBUAUTC OIIUIO Pa3peme}me JJIA
cepsepa.
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BxnroueHune nHterpauum c Oracle

Huis Bunrouenust uaterparuu IBM SPSS Modeler ¢ Oracle Data Mining notpebyeTcst ckoHpurypuposath Oracle,
co3aath uctounuk ODBC, BKJIFOUMTH MHTEIPALIMIO B IMAJIOTOBOM OKHE BecriomoraTeibHble PUKJIAAHbIE
nporpammel IBM SPSS Modeler u BKJTFOUNTB OA/ICPKKY TeHEpUpOBaHus 1 ontuMu3anuu SQL.

Kondurypuposanue Oracle

HNudopmanmro 06 yctanoBke n koHGurypuposaunu Oracle Data Mining cMmoTpute B mokymenTanuu Oracle;
KOHKPETHBIE TOAPOOHOCTH - B pyK06oacTée aamunuctparopa Oracle.

Cospmanne ucrounnka ODBC mist Oracle

st Bryrouenust noaaepxku coequnennst mexay Oracle u IBM SPSS Modeler HyxHO co31aTh HMsI CHCTEMHOT'O
ucrtounuka ganubix ODBC (DSN).

IMepen cozmannem DSN y Bac T0JDKHO OBITH OCHOBHOE Ipe/ICTaBJIeHHe 00 NCTOYHMKAX JTaHHBIX 1 apaiiBepax ODBC
u nojiiepkke 6a3 qanHeix B IBM SPSS Modeler.

ITpu pabote B pacnpeneseHHoM pexxume 11 cepBep IBM SPSS Modeler coznatite DSN Ha xoMmbroTepe cepsepa.
[Tpu paboTe B JTJOKaTIHLHOM (KJIMEHTCKOM) pexxnme co3naiite DSN Ha KoMIIbIOTepe KJIMEHTA.

1. Vcranosute apaiiBepbl ODBC. Onu goctynHbsl Ha ycranoBounoM jucke IBM SPSS Data Access Pack,
MOCTaBJISIEMOM C 3THUM BBIITYCKOM. 3amycTuTe (hailir setup.exe, 9T00bI 3aMyCTUTH IPOTPAMMY YCTAHOBKH, TIOCTIE
94ero BEIOEPUTE BCe HYXKHBIE TpaiiBepsl. JIJIs yCTaHOBKH ApaifBepoB CIIeAyHTe MHCTPYKIMSIM Ha SKpPaHe.

a. Cosmaiite DSN.
Ipumeuanue: TlocnenoBaTeIbHOCTh MEHIO 3aBUCUT OT UCIOJIb3yeMoit Bepcun Windows.

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

* Windows Vista. B menro [Tyck Beioepute [1aness ynpasiaennsi, 3ateM Beioepute Cucrema. llemxanTe
JIBaXJIBI 10 3HAYKY AaMHHACTpHpoBanne u BuioepuTe Mctounukn gannsix (ODBC), 3aTem BuiOepuTe
OTKpbITD.

* Windows 7. B mento ITyck Beibepute Ilaness ynpasienus, 3ateM CrucreMa u 0€300aCHOCTb, 3aTEM
AnvunuctpupoBanue. Boioepute Uctounnkn nanubix (ODBC), 3atem BoiOepuTe OTKPBITS.

b. Mlenxuute o Briaake Cucremuoe DSN, a 3atem Haxkmute KHONKY Jl00aBHTD.
Bribepute apaiisep SPSS OEM 6.0 Oracle Wire Protocol.
Haxwmute xaonky I'oToBo.

Ha skpane ycranosku apaiieepa ODBC Oracle Wire Protocol BBeiuTe BRIOpaHHOE BAMHU UMSI HCTOYHUKA
JAHHBIX, UMsI XocTa cepBepa Oracle, HoMmep mopTa st coenuHeHus u SID 11 UCIOIb3yeMOro BaMHU 3K3eMILIsIpa
Oracle.

Wms xocta, HOMep nopTa 1 SID MOXHO NOJIyuuTh U3 (hailia tnsnames.ora Ha KOMIbIOTEpE cepBepa (ecim
peammzoBano TNS ¢ ¢aiisiom tnsnames.ora. 3a JOMOJHUTENLHOR HHPpOpManuel oOparmaitech k
anmuHACTpaTopy Oracle.

5. Haxwmure xHonky IIpoBeputh, 4TOOBI OIPOOOBATH COCTMHEHHE.

Brunrouenune unterpamnuu ¢ Oracle Data Mining 8 IBM SPSS Modeler
1. BuiOepute B Mento IBM SPSS Modeler:
Hucrpyments! > O > BenoMorare ibHbIe NPOrpaMMbI
2. IMenxuuTe mo BkJagke Oracle.
Brounts unrerpamuio ¢ Oracle Data Mining. BxirouaeT moaepxky maauTpsl MoaenupoBanue 6a3 TaHHBIX (ecyu
OHa eIIIe He BRIBOAUTCS) B HIDKHel yacTu okHa IBM SPSS Modeler u mobasssiet y3isl 1i1s1 aaroputmos Oracle Data

Mining.
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Coemnnenne ¢ Oracle. 3amaiite ncrounuk gaaabix ODBC Oracle mo yMoI4aHUIO, UCIOJIb3YEMBbIi U151 IOCTPOCHUS 1
COXpaHEHUsT MOJIEJICH, a TAKIKE UMSI TOJIb30BATEIISI U MTAPOJIb. DTOT OIMIUS MOXKET OBITh EPEONpPEICICHA Ha
OTJCJIbHBIX y3JIaX MOJICJIMPOBAHUS U B CJICTIKAX MOJIEJICH.

Ipumeuanue: Coenunenne ¢ 6a30if JaHHBIX, UCIOJIb3YEMOE JJIS 1IeJIel MO IMPOBAHUS, MOXKET ObITh, HO MOXET U
He OBITh TEM XK€, YTO M COeIMHEHKE, UCITOJIb3yeMoe [JIs oOpallieHust K JaHHbIM. Hanpumep, y Bac MoXeT ObITh
MIOTOK, OOpaIaronuiics kK JaHHbIM 13 6a3bl manHbX Oracle, ckaunBaromuii Janubie B IBM SPSS Modeler mtst
OYMCTKY MJIM MHBIX BUJIOB 00pabOTKH, a 3aTeM 3aKaUYMBAIOIINN 3TU TaHHBIE B ApYryro 0a3y ganubix Oracle ais
nesield MogesmpoBanus. Ho BO3MOXeH ciIyvaif, Korja UCXOQHbIe JaHHbIe HAXOISITCS B TJIOCKOM (aiijie Wi APYroM
ucrounuke (ae Oracle), u Torma Tpedyercs ux 3akaunBanue B Oracle aj1st MoempoBaHus. B Bcex ciryyasix maHHbIE
OylyT aBTOMAaTHYECKHU BBITPYKAThCS BO BPEMEHHYIO Ta0JIMIY, CO3/TAHHYIO B HCIOJIB3YEMOM JJIs1 MOJICJIUPOBAHUS
0a3e JAHHBIX.

Ipenynpe:xaaTts o nepezanmucn mojaean Oracle Data Mining. Bxirrounte sty onmmro, uro6st IBM SPSS Modeler He
Hepe3anucbIBal 6e3 NpeaynpexkaeHuss MOJEJIN, XPAHUMbIE B 0a3€ JaHHBIX.

Honyunts cnmcok moaeJei Oracle Data Mining. BeiBoauT 10oCTyIHBIE MOIEJIU UCCIIEAOBAHUS JAHHBIX.
Brunounts 3anyck Oracle Data Miner. (neoGsi3aTe/ibHasi) DTa OMNIus, €CJIM OHA BKJITOYeHa, paspemaet IBM SPSS

Modeler 3amyck npuksiaaHoi nporpammbl Oracle Data Miner. JIomoTHUTEIbHYIO HHPOPMAIIMIO CMOTPHUTE B pa3/ieie
[“Oracle Data Miner” Ha ctp. 48|

IIyTs nust BeIMosHsIEMOTo ¢aiiiia Oracle Data Miner. (Heobs3aTensHas) 3aaaer ¢pusnyeckoe nostoxenne Oracle Data
Miner s BeimosiHsiemoro ¢aiiina Windows (Hanpumep: C:\lodm\bin\odminerw.exe). ITporpamma Oracle Data Miner
He yctaHaBimBaeTcs ¢ IBM SPSS Modeler; BbI TOJDKHBI CKa4aTh e¢ MpaBUJIbHYIO Bepcuto ¢ caiita Oracle
(http://'www.oracle.com/technology/products/bi/odm/odminer.html) u yCTAHOBUTD Ha KJIMEHTE.

BxuroueHne moaie KKy reHepupoBanns u ontuMmsann SQL
1. Bribepute B meHto IBM SPSS Modeler:

Hucrpymentnt > CpoiicTBa noToka > Onuuu
2. Ha nanemm HaBUTanuy meJKHATE 110 oy OnTHMHA3anus.

3. Tloareepaute BriroueHue onuul enepupoBath SQL. DTOT mapamMeTp TpedyeTcs I padoThl (PYHKITHIA
MOJIeIMPOBaHUS 0a3 JaHHBIX.

4. Boi6epute OnTumusupoBath nocrpoesne SQL 1 OnTuMu3npoBaTh Apyroe BbINOJHeHHe (He TpeOyeTcst CTporo, HO
HACTOSTEIbHO PEKOMEHIYETCS /1Tl ONTUMAJIbHON IPOU3BOAUTEIHLHOCTH).

NMocTtpoeHue mogenen ¢ ucnonb3osaHnem Oracle Data Mining (ODM)

3a HECKOJILKUMU MCKJIFOUSHUSIMU, y3JIbl TocTpoeHus Mozesieit Oracle paboTaroT Tak %e, KAk OCTAJIbHBIE Y3JIbl
MoaesmpoBanus B IBM SPSS Modeler. O1u y3J1bI JOCTYIHBI Ha MAJIUTPE MOACTMPOBAHUS 0a3bl JAHHBIX Y HUKHETO
kpas okaa IBM SPSS Modeler.

JanHbie

st Oracle TpeOyeTcst, 4TOOBI KaTeropuajbHbIE TaHHbIE XpaHUIIUCH B cTpokoBoM dopmate (CHAR bkb
VARCHAR?2). B pesyibrate IBM SPSS Modeler e pa3pemmT B KauecTBe BXOAHBIX MoJiei 1t Mozesieit ODM
YKa3bIBATh YMCJICHHBIE TTOJISI XPAHEHUS C KATErOpUajIbHbIM THIIOM n3mepenust @.aar v Homunanvnerii. Tpu
HEOOXOMMOCTH YHCJIa MOXXHO peobpa3oBath B cTpoku B IBM SPSS Modeler npu momoriu y3Jia
HepeKJIacCu(pUKAINT.

ITone naznavenusi. ToJIbKO OHO MOJIE MOXKHO BBIOPATh KaK BBIXOAHOE (1TOJIe HA3HAYCHHUSI) B MOJEIISIX
kinaccupukamu ODM.

Nms mogemm. Hauunas ¢ Oracle 11gR1, uMs unique cTasio KJIFOYEBBIM CJIOBOM U HE MOXKET CJIY)KUTh UMEHEM
0JIb30BATEJIbCKOI MOIEIIH.
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ITose ynukaabHOCTH. 3a7a€T MOJIE, UCIIOJIb3yEMOE JIs OTHO3HAYHON NACHTU(GUKALNY KaX10TO HAOIIOCHMS.
Hamnpumep, um MoxeT ObITh noJie 1D, Takoe kak /D moxynareas. IBM SPSS Modeler HakiaipiBaeT orpaHuueHue:
H0JIe KJIF0Ya TOJDKHO OBITH YHCIJIOBBIM.

Ipumeuanue: 1ns Bcex y3moB Oracle, kpome nosieit AantuBHblil kputepuit baiieca Oracle, O-ksactep Oracle n
Amnpuopnsrit anasm3 Oracle, 9To moJie - HeoOs3aTeILHOE.

O01re KOMMEHTApUH

* DOkcnopt-umnopt PMML u3 IBM SPSS Modeler ne nogaepxxuBaercs aj1si Mojesieid, co3nannbix Oracle Data
Mining.

* CxopuHr Mojesneit Beeraa npoucxoaut BHyTpu ODM. MHorna Habop AaHHBIX HY’)KHO 3aKa4yaTh BO BPEMEHHYIO
Tabmiy, ecyi 9TH JanHble 0epyTes u3 IBM SPSS Modeler nim npoxost B HeM IOATOTOBKY.

* B IBM SPSS Modeler oObIYHO JaeTCS TOJBKO OJTHO MPOTHO3UPYEMOE 3HAUCHUE M COOTBETCTBYIOIIAS
BEPOSTHOCTH MJIA TIOKA3aTeJIb IOCTOBEPHOCTH.
* B IBM SPSS Modeler 11st TOCTpOESHHS B CKOPUHTA MOJIEJIM MOKHO UCIOJIb30BaTh He OoJiee 1000 mosieid.

* IBM SPSS Modeler moxet oneruBath Mojiest ODM U3 HOTOKOB, OMyOJIMKOBAHHBIX 7151 BBIMOJIHEHUS [IPH
nomoru IBM SPSS Modeler Solution Publisher.

Onuumn cepsepa moaenen Oracle

3anaiite coenunenue ¢ Oracle, ncnosb3yemoe JUIs 3aKauuBaHUs JAHHBIX J1JIs MOJesIMpoBanust. [1pn HeoOXoauMocTu
MO>XHO BBIOpATh coeMHeHne Ha BKJIaake CepBep I KaKI0To y3Jia MOJIeJIMPOBAHUS, YTOOBI IepeonpeeInTh
coenunenue ¢ Oracle 1o ymMoJYaHUIO, 3aJaHHOE B J1aJIOTOBOM OKHe BecromoraTesibHbIe IPUKJIaHbIe TPOr PAMMBL.
JIOMOTHATE IbHYEO HHGOPMAIIHIO CMOTpHUTE B paseie| Bxmouenne nuTerpamun ¢ Oracle” ma crp. 30|

Kommenrtapun

* CoenuHeHNeE, UCIOJIb3YEMOE AJIs MOICJIMPOBAHNS, MOXKET COBIIAAATh MJIM HE COBIAATH C COCIMHEHHUEM,
UCIOJIb3YEMBbIM B y3JIe HCTOYHMKA JIJIsl OTOKA. Hanpumep, y BaC MOXeT ObITh HOTOK, OOPAIIAIOIIUIACS K TAHHBIM
u3 6a3bl qanabix Oracle, 3axkaunBaronuii ganasie B IBM SPSS Modeler i1 OYMCTKY WJIA UHBIX BU0B
00paboTKH, a 3aTeM 3aKauMBarOIIMil 9TH JaHHbIE B Ipyryto 0a3y nanHbix Oracle juis neseit MoiempoBaHusl.

* Wwms ucrounuka nanabix ODBC addexTuBHO BCcTpanBaeTcs B kaxaoM notoke IBM SPSS Modeler. Ecii moTok,
COSI[aHHLIfI Ha OTHOM XOCT€C, BBIIOJIHACTCA HA APYTOM XOCTE, UM UCTOYHUKA JAHHBIX HA OTUX XOCTAaX TOJDKHO
OBITH OJTHUM U TeM ke. MOXHO Takke BBIOpATh APYTroif HICTOYHUK JAHHBIX HA BKJIaake CepBep KaKI0TO y3JIa
HNCTOYHHUKA UM MOACJIUPOBAHUA.

CtoumocTu ounboUHON Knaccupuxaumm

B HEKOTOPBIX KOHTEKCTAaX OMPE/IEICHHbIE BU/IbI OIIMOOK 0OXO/IATCS MOJIb30BATEIIO JOPOXKe Apyrux. Hampumep,
MOXET 0Ka3aThCsi 00JIee JOPOTOCTOSIIMM KJIACCU(DHUIUPOBATD IPETEHACHTA HA KPEUT C BHICOKUM YPOBHEM PHUCKA,
KaK C HU3KUM YPOBHEM pHUCKa (OJIMH BUJI OIIUOKM), 4eM KJIacCu(UIUPOBATH IPETEHACHTA HA KPEIUT C HU3KUM
YPOBHEM PHCKA PHUCKOM KaK C BBICOKUMH YPOBHEM pHUCKa (Apyroi Bu omuOku). CTOMMOCTH OIIMOOYHOM
KﬂaCCHCbI/IKaHI/H/I MO3BOJIAIOT 3aaTh OTHOCUTCIIBHYIO BA)KHOCTH PA3JIMYHBIX BUAOB OHH/I6OK MpeaACKa3aHus.

CTouMoCTH OMUOOYHOMN KJIacCU(pUKAIUY - 3TO IO CYIIECTBY Beca, IPUMEHsIeMbIe K KOHKPETHBIM UCXOJIaM. DTH Beca
(haKTOpPU3YIOTCS B MOJIEJIb U MOTYT (haKTHYSCKU U3MEHUTh MPe/ICKa3aHue (B KaUecTBE Coco0a 3alluThl OT
JIOPOTOCTOSIIIUX OIIAOOK).

3a uckiroueHneM mozeseir C5.0, crommocTr ommO0YHON KiTaccu(UKAINY TPH CKOPUHTE MOJIeJIeH He MPUMEHSFOTCS,
W TIPH paHXXUPOBAHUH W CPABHCHUU MOJEJIell BO BHIMAHUE He MIPUHAMAFOTCSA. Mo/IesTh, BKIIFOUAroInas B ce0s
CTOMMOCTH, HE MOXET JJaTh MEHBIIIE OITNOOK, YeM Ta, KOTOPas He PAHKUPYETCS U HE MOXKET PAH)XAPOBATHCI XOTh
CKOJIb-HUOY/Ib BBIIIIE B €IMHUIIAX OOIIE TOUHOCTH, HO, CKOpee BCEro, OHA OyIeT BBIMOJIHATHCS JIyUIlle HAa IPAKTHUKE,
IIOCKOJIbKY B Hell 3aJI0’KEHO NMPeTyCMOTPEHHOE CMEIIEHUE B MOJIb3Y MeHee JOPOIroCTOAUUX OINOOK.

ManI/II_Ia CTOMMOCTEHN MOKA3bIBACT CTOMMOCTD JIJISI KA I0TO BO3MOXHOI'O COYCTAHUS npezlcxa3aHH0171 u
JEUCTBUTEIbHOMU KaTeFOpI/Iﬁ. ITo YMOJIYaHUEO 1JId BCEX CTOMMOCTEH OIIMOOYHOMI KHaCCI/I(bI/IKaHI/II/I 3a1acTCA
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3HavyeHnue 1,0. UToObI BBECTH MOJIH30BATEILCKUE 3HAYSHHSI CTOUMOCTEM, BbiOepuTe Mcnoib30BaTh CTOMMOCTH
OIIHOOYHOI KIacCH(PMKANNN ¥ BBEIUTEC B MATPHUILy CTOUMOCTEH HY)KHbIC BAM 3HAYCHHUSI.

UT0OBI U3MEHUTH CTOMMOCTD OIIMOOYHOI Ki1accu(UKAIINU, BBIOCPUTE SUCHKY, COOTBETCTBYIOIIYEO HY)KHOMY
COYETAHMIO IPEJICKA3aHHOIO U JIEHCTBUTEILHOI'O 3HAYCHUH, YIAJIUTE CYIIECTBYIOIIEE COIEPKAHUE STUCHKHN U BBEIUTE
JUISL Hee JKeJIaeMyr CTOMMOCTh. CTOMMOCTH HE SIBJISIFOTCS aBTOMATUYECKH CUMMETPpUYHBIMU. Hanpumep, ecim st
CTOMMOCTH OIMOO0YHOM KJtaccudukanuu A kak B 3a1aTh 3Ha4YeHue 2,0, y CTOUMOCTH OIIMOOYHOM Kiaccupukaryu B
Kak A Bce paBHO OyJieT 3HaUYeHUE 1o yModaHuto 1,0, moka BbI He U3BMEHUTE TAKXKE W €ro IBHBIM 00pa3oM.

Ipumeuanue: 3a7aBaTh CTOUMOCTH BO BpeMsI IOCTPOCHUS pa3perraeT TOJIbKO MOJIeNb JepeBbs pereH .

HausHbi KpuTepun bBaneca Oracle

Hausnblii kxputepuit baiieca - 3170 0011eM3BECTHBIN aropuTM AJIs TpodJieM Kitaccudukannu. Mosesb Ha3BaHa
HAUBHOIL, TOCKOJIbKY OHA paccMaTpUBAET BCE IpeajiaraeMble IepeMEeHHbIE IPeACKa3aHmsl KaK He3aBUCUMBbIE JPYT OT
npyra. HauBHblil kputepuii baiieca - ObICTpPBI, MacIITAOUPYEMBIid aJITOPUTM, BEIYUCIISIFOIINI YCIIOBHbBIC
BEPOSTHOCTH JIJIS COYCTAHUI aTpUOyTOB M aTpuOyTa Ha3HaveHus1. Ha ocHOBe 0Oy4Yaronumx JaHHBIX OIICHUBAETCS
HE3aBHUCUMas BEPOSTHOCTh. DTa BEpOSITHOCTD IepeacT MPaBaoIoI001e KaX0T0 Kjlacca Ha3HAYCHUS C YIETOM
BXOXJICHUS KaXXJO0N KAaTETOPUU 3HAYCHUHN U3 KAXKIOU BXOAHOU MEPEMEHHOM.

e [lepekpecTHas MpoOBepKa UCHOJIL3YETCS JJISI UCTILITAHUS TOYHOCTH MOJIEJIM Ha TEX K€ IaHHBIX, KOTOPBIC
HCIOJIb30BAJIUCh JIJIS TIOCTPOCHUS 3TOM MOJIENA. DTa MpoBepka OCOOECHHO MOJIe3Ha, €CJTU IS TOCTPOSHUST MOIEIIH
JIOCTYITHO HEOOJIBIIIOE YUCIIO HAOJIIOACHHI.

* BrIBOI MOAEIM MOXHO IIPOCMOTPETL B cbopMe MaTpulbL. Yucna B MaTpuUle - 5TO YCIIOBHBIC BEPOATHOCTH,
CBSA3BIBAFOIINC NIPEACKA3aHHBIC KJIACChI (CTOJ'I6III)I), 1 COYCTAHUS NPEAUKTOPOB NNECPEMECHHAS - 3BHAYCHUC (CTpOKI/I).

Onuuu aganTUBHOM 6arecoBon mogenu

Nms MO/Ie/IH Moxno CTCHCPUPOBATDb UM MOJCIIN ABTOMATUYCCKN Ha OCHOBC IOJISA HA3HAYCHU S NJIN ITOJIA ID (.HI/I6O
THUIIA MOJICJIN B CJIyvae, €CJIM HUKAKO€ U3 3TUX MoJiek He 3az[aHo) B34(8]0) 3a4aTh IMOJIb30BATCIIbCKOC UM,

HUcnoan30BaTh pa3/1€/ICHHbIC JaAHHbIC. Ecmm OIIPEECIJICHO II0JIE pa3/iciia, 5Ta O rapaHTUPYET, YTO JIA
IIOCTPOCHU S MOAEJIA 6y,£LyT HCII0JIb30BATHCA JaHHBIE TOJIBKO U3 pa3eja O6y‘IeHI/I$I.

IToJie yauKaaBHOCTH. 331 T TIOJIC, UCIIOJIB3yEeMOE IS OJJHO3HAYHOW MICHTU(PUKAIINH KaXKIO0T0 HAOJIFO ICHUSI.
Hanpumep, um moxeT ObITh noJte ID, Takoe kax /D moxkymareas. IBM SPSS Modeler Hak/TampIBacT orpaHIYCHUE:
oJIe KJTFOUA JTOJDKHO OBITh YHACIOBBIM.

Ipumeuanue: s Beex y3moB Oracle, kpoMe noJieid AmantuBHbINA Kputepuit Baiieca Oracle, O-kinactep Oracle n
Anpuopnsrii ananm3 Oracle, 3T0 moJie - HeoGs3aTeNIBbHOE.

ABTOMAaTHYeCKasi NOAroToBKa JaHHbIX. (Tosbko nis 11g) BrimrodaeT (o yMOJTYaHUIO) MM OTKJIFOYAET PEXUM
ABTOMAaTHYeCKOH moarotoBku nanHbix Oracle Data Mining. Ecimn aToT nepexinrouaresis Bkirouern, ODM
ABTOMATHUYECKH BBIIOJIHSAET NPeoOpa30oBaHus JaHHBIX, TpeOyeMble yKa3aHHBIM AJITOPUTMOM. JIONOIHUTEIbHYIO
rHpOPMAIIIO CMOTpUTE B pasaeiie [lonarus Oracle Data Mining.

JlononHutenbHble onuun HaMBHOro Kputepusa baneca

[1pu mocTpoeHNH MOJIENIN OTACJIbHBIE 3HAUCHHUS AaTPUOYTOB IPEANKTOPOB WM APBI 3HAUYEHUH HTHOPUPYIOTCS, €CIIN
TOJILKO HE CYILECTBYET JIOCTATOYHOTO YKCJIA BXOXK/ICHUI JTAHHOTO 3HAYCHUS MJTH HAPbl B 00YYAIOIIMX JAHHBIX.
[Toporu Jj1st ”THOPUPOBAHUS 3HAYCHUIA 3a/1AFOTCSI KK JI0JIM HA OCHOBE YHCJIA 3anuceil B 00y4aroluX JaHHbIX.
Hacrpoiika 3TUX HOPOroB MOXET MOHU3UTh LIYM U YJIYYIIHTh BO3MOXXHOCTH 000O0IIEHHS MOIEIIN Ha JIpYTue
HAaOOPBI JAHHBIX.

*  OauHO4HBII Mopor. 3a7aeT Mopor I JAHHOTO 3HAYCHHS aTprOyTa MpeankTopa. YIcio BXOKICHNH yKa3aHHOTO
3HAYCHMSI TOJDKHO OBITH HE MEHbIIIE 33a/TaHHO 10JIH, MHAaYe OHO OYJeT MPOUTHOPUPOBAHO.

* Tlapusiii nopor. 3aaeT MOPOT IS JAHHOW Maphl 3HAYCHWI aTpUOyTa U MpeauKTopa. UMCIIo BXOXKICHUT
YKa3aHHOH Mapbl 3HAYCHUH JOJDKHO OBITH HE MEHBIIIE 3 JAHHOW JOJIM, MHAYE OHA OyJeT MPOUTHOPHUPOBAHA.
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BepositHocTh npeicka3anns. PaspeiiiaeT BKJIFOYATh B MOJIEJIb BEPOSTHOCTD IIPABUIILHOTO MPEICKAZAHUS [IJIS
BO3MOXHOT'O UCXO/1a OJI Ha3HAUeHN . UTOOBI BKJIFOUUTH 3TY BO3MOXHOCTD, BIOepuTe AeiicTBue BpiOpaTh,
Ha)XMHTE KHOTKY 3a/1aTh, BBIOEPUTE OJIMH U3 BO3MOXHBIX UCXOI0B U HAXMUTE KHONKY BeTaBuTh.

Hcnonb3oBats Ha0Op npejacka3anus. [ eHepupyeT TaOIUIy BCEX BOZMOXKHBIX Pe3yJIbTATOB JIJISl BCEX BO3MOKHBIX
MCXOJIOB TOJI HAa3HAYCHUSI.

AnantusHbin Kputepun baneca Oracle

AnantuBHas ceTh baifeca (Adaptive Bayes Network, ABN) co3maeT kxiaccudukaTopsl 6aiieCOBCKUX ceTel mpu
momonm MDL (Minimum Description Length - MuHIMaNbHAS UTMHBI OMMCAHUS) © aBTOMATHIECKOTO 0TOOpa
nokazateneil. ABN maet xopomme pe3yIbTaThl B ONPEACICHHBIX CUTYaNNsIX, T/Ie HAMBHBIN kpuTepuii baiieca He
paboTaeT JOCTATOYHO XOPOIIIO, U MOJIy4aeT He MEHEee XOPOIINe Pe3yJIbTAThl B OOJIBIINHCTBE OCTAJIBHBIX CIIyYacs,
XOTsI IPOM3BOIUTEIILHOCTb MOXKET ObITh HIKe. AsroputM ABN npenocrasiisieT BO3MOXHOCTb IIOCTPOCHUS TPeX
THUIIOB PACIIMPEHHBIX MO/IeJIeil Ha OCHOBE OalleCOBCKHX, BKJIIOUAS YIPOLIEHHbIE (0 JHO(MYHKIMOHAILHBIE) MOICIIH
JlepeBa pelleHnil, COKpallleHHbIE MOJIeJI HANBHOTO KpuTepust baiieca 1 MHOroyHKIIMOHAILHBIE MOEIIH C
MpUMCHEHIEM OyCTHHTA.

IMpumeuanue: AmantuBHBIN aJropuT™M baiteca Oracle Ob1T oTOpotieH B Oracle 12C u He moaepxxuBaeTcs: B IBM
SPSS Modeler, korga ucrnosm3yercs Oracle 12C. CmoTpute pa3z[enlhttp://docs.oracle.com/database/ 121/DMPRG/|
frelease_changes.htm#DMPRG726]

CreHepupoBaHHble Modenu

ABN B 0IHOGYHKIIMOHAIEHOM PEXUME IMIOCTPOCHUS TeHEPUPYET (Ha OCHOBE HA0Opa yI000YNTaAEMBIX TPABIUI)
VIIPOIIIEHHOE IEPEBO PEIICHUIH, MO3BOJISIOIIEe OU3HEC-TIOIF30BATENFO WJIA AHAJINTHKY IIOHATh OOOCHOBAHUE
MpeIcCKa3aHmuii MOJICJIA ¥ COOTBETCTBEHHO BBITIOJIHUTE ACHCTBUE UM OOBSICHUTD €0 IPYTUM. DTO MOXET 0Ka3aThCs
CYIIIECTBEHHBIM TPEUMYIIIECTBOM TI0 CPaBHEHUIO C MOJIEIIIMIA HAMBHOTO KpuTepus baifeca n
MHOTO()YHKITMOHATILHBIMA MOJISJIIMU. Y Ka3aHHbIE TPaBUiIa MOXHO mpocMoTpeTh B IBM SPSS Modeler nomo6Ho
CTaHIApTHOMY HaOopy mpaBuJ. [IpocToit HaGOP MPaBUII MOXKET BHITJISACTH CIICTYIOIINM 00pa3oMm:

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

"Married"
"13-16"

CoxpallleHHbIE MO/JIEJI HAMBHOTO KpuTepus baiteca u MHOrodyHKInoHaIbHBIE Moean B IBM SPSS Modeler
MPOCMOTPETH HEJIb3 .

Oonuuu aganTUBHOM 6amecoBon mogenu

HNms moaemn MoXHO CTeHEpUPOBATH UM MOJIEJI aBTOMATHYECKU HAa OCHOBE TOJIs1 Ha3HaueHus vy noJist ID (6o
THIA MOJEJH B CJIyYae, eCJIM HUKaKOe U3 ITUX MOJIel He 3a/1aH0) MO0 3aaTh MOJIb30BATEIECKOE M.

Hcnoan3oBaTh Pa3J1€/ICHHbIC JAHHbIC. Ecmu OIIPEACJICHO I10JIC pa3/aciia, 5Tad O rapaHTUPYCT, YTO JJId
MOCTPOCHU I MOIEJIA 6y£[yT HCIIOJIb30BATBHCS JaHHBIC TOJIBKO U3 pa3aeja O6y‘IeHI/IH.

ITose yaukaabHOCTH. 31T TIOJIE, UCIIOIB3yEeMOe IIST OJHO3HAYHOW UACHTU(DUKAINH KaXKJOT0 HAOIIFO ICHUSI.
Hanpumep, um moxeT ObITh noJte ID, Takoe kax ID nokymareas. IBM SPSS Modeler Hak/TambIiBaeT orpaHIYCHHUE:

II0JIE KJIFOYa JOJIZKHO OBITh YHUCJIOBBIM.

IHpumeuanue: [1ns Beex y3i0B Oracle, kpome nosteit AgantuBHblit kputepuii baiteca Oracle, O-knactep Oracle n
Amnpuopnsrii anaim3 Oracle, 3T0 nmoste - HeoOs3aTeIBLHOE.

Tun monenn

I[J'IH IIOCTPOCHUA MOJCIA MOXHO BbI6paTb OOWH U3 TPEX PA3JIMYHBIX PEIKHUMOB.
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*  MuorodyHKuHoHAILHbIA. BLITIOIHIET MOCTPOCHNE W CPABHEHHUE psia MOJIesIeid, BKiIrouas Moaesb NB mitroc oHo-
¥ MHOTO(YHKIIMOHAJIbHBIC MOJICJIM POU3BEICHNS BEPOSITHOCTEH. DTOT caMblif BCEOOBEMITIOIINI PEXHUM, U
MIO3TOMY OH TpeOyeT OOJIbIIe BCEro BpeMeH! Ha BhIuKcIeHe. [IpaBuiia reHepupyroTCs, TOJIBLKO €CJIH JIydIlei
OKa3bIBaecTCs OAHO(DYHKIIMOHAIBHAS MOe)b. [1pu BRIOOpEe MHOTO(YHKIIMOHATILHOU MO 1e)d 1 Mojiesiu NB
HUKAKUe NMpaBuja He TeHEPUPYIOTCSI.

e Opanodynkiuonabhelii. Co3/aeT ypoIieHHOe JepeBo PelIeHnit Ha 0CHOBe Habopa npaBui. Kaxmoe npaBuio
COACPKUT YCJIOBUC HAPAAY C BEPOATHOCTAMMU, CBA3AHHBIMU C KaXXIbIM UCXOJO0M. 3TI/I IpaBuJia UCKJIFOYAIOT APYT
Jpyra u 3agaroTcs B popMarte, yA0OHOM JJIsl YTCHHUS MOJIb30BATEIISIMU, YTO MOXKET 0Ka3aThCs CYIIIECTBCHHBIM
MPEUMYIIIECTBOM IO CPAaBHEHUIO C MOJICJIIMA HAUBHOTO KpuTepus baiteca 1 MHOTO(pYHKIIMOHAILHBIMEI
MO/JICJISIMH.

* Hausnplii Baiiec. Bemmosaset noctpoenue moaesm NB 1 ee cpaBHEHHE ¢ aPUOPHON BEPOSITHOCTHIO TJI00aIHHOM
BBIOOPKU (pachpeesieHeM 3HaUeHH Ha3HAYeHUs B TJ100aJIbHOI BbIOOpKE). Mosiesb NB renepupyetcst kax
BBIXO/JIHASI, TOJILKO €CJIA OHA OKA3bIBAETCS JIyUYIIMM IPEJIUKTOPOM 3HAUEHHU Ha3HAYCHHUSI [0 CPABHEHUIO C
rj106aJIbHOI AaIPUOPHON BEPOSITHOCTHIO. B MpOTUBHOM Cilydae B KaueCTBE BBIXOJHOM HUKAKasi MOJIEJIb He
TCHEPHUPYETCSI.

JononHuTtenbHble onuun aganTUBHOro Kputepuna baneca

OrpaHn4uTh BpeMsl BbINOJIHeHHsl. BoiOepuTe 3Ty onnuio, 4ToObI 3a4aTh MAKCUMaJIbHOE BPEMsI IOCTPOCHNUS B
MHHYTaX. DTO cJIeIaeT BO3MOXHBIM IT'eHepUpOBaHIE MO/IesIeil 32 MEHbIIIee BPeMs, XOTsI UTOr0Bas MOJIEIb MOXET
IOJIyYUTHCSI MEHEE TOYHOU. B KaK10i KOHTPOJIbHOHI TOYKE IIPOLIECCa MOJAEIUPOBAHUS AJITOPUTM HEPE]
MIPOI0JDKEHNEM 00pabOTKH IPOBEPSET, CMOXKET JIM OH BBIMOJIHUTD CJIEAYIOIINI 3Tl 3a 3aJJaHHOE BpeMs, U
BO3BPALLACT JIyULIYrO MOJEJIb, JOCTYIIHYIO HA MOMEHT JOCTUXKCHUS [IPEIeIa.

MakcumaJjibHOe YHCTI0 MNpeTMKTOPOB. Ora onnus MO3BOJIACT OI'PAHUYUTDL CJIOXKHOCTb MOJICIIM U IIOBBICUTH
IPpOU3BOAUTEIIBHOCTD, 6J1arozlap51 OI'PAHUYCHUIO YUCJIA UCIIOJIBb3YCMbBIX IPCAUKTOPOB. HpeHI/IKTOpr PAHXKXHUPYROTCS
Ha OCHOBEC MCPBI MDL ux KOppeiauuu C HA3HAYCHUEM B Ka4YCCTBC MEPBI UX HpaB,ZlOHOHO6I/IH, BKJIFOYa€MOTI'O B
MOJEJIb.

MaxkcnMasibHOe YHCJI0 IPeJMKTOPOB HAaMBHOIO KpuTepus Baileca. DTa omius 3a1aeT MaKCUMaJIbHOE YUCIIO
IIPEAUKTOPOB, UCIOJIb3YEMbIX B MOJEJIM HAUBHOrO KpuTepus balieca.

MeTtoa onopHbix BeKkTopoB (Support Vector Machine, SVM) Oracle

MeTos onopHBIX BeKTOPOB (SVM) - 9T0 aropuT™m Ki1accuUKanuyl U perpeccuil, NCIOJIb3 YOIl TEOPUIO
MAaIIMHHOTO 00yYeHNS [IJIsi MAKCHMHU3alli TOYHOCTH Npejcka3aHus 6e3 nepeodydenns. SVM ucnosb3yer
HeoOs3aTeIbHOE HeJIMHEeHOe TpeoOpa3oBaHne 00yYaIOIIMX JaHHBIX C IOCIIEYOIINM TIONCKOM YPaBHEHHI
perpeccuy B mpeoOpa3oBaHHbIX JaHHBIX IS pa3JesieHus KIaccoB (B CiIyuyae KaTeropraIbHbIX Ha3HAUCHHUH]) MIIH
MTOATOHKY HA3HAUCHHMS (B CJIydae HENPEPhIBHBIX Ha3HaueHni). Peammsamnus Oracle SVM paspemiaeT mocTpoeHue
MOJIeJIell TP OMOIIM OJIHOTO U3 ABYX JOCTYIHBIX SIAEP: JIMHEHHOTO MJIK rayccoBO. JIMHEHHOE S/IPO MOJIHOCTHIO
OIlyCKaeT HeJIMHelHoe Ipeo0pa3oBaHue, HOATOMY IIOJIyYeHHAS! MOAEJIb SBJISIETCS 110 CYILECTBY PErPECCUOHHOM
MOJIEJIBIO.

JlonomHUTEIbHYI0 MHPOPMAIINIO CMOTPUTE B PYKOGOACTEE PA3PAOOTUUKA TPUKAaIHbIX Iporpamm Oracle Data
Mining n pa3nene [louarus Oracle Data Mining.

Onuuun mogenu SVM Oracle

Mms moaen MOXHO CTeHepHPOBATH UM MOJIEJIM ABTOMATHYECKH HA OCHOBE MOJIs Ha3HaueHMs uitu noJtst ID (;mbo
TUINA MOJIEJIH B CJIy4ae, €CIM HUKAKOe U3 9TUX MOJIel He 3a/1aH0) JIN0O 3aJaTh I0JIb30BATEIbCKOE UMSI.

ITone ynukaabHocTH. 3a7a€T HOJIE, UCIIOJIb3YeMOE /ISl OJTHO3HAYHON NACHTU(GUKALMK KaX/10T0 HAOJIFOACHUSL.

Hanpumep, um moxeT ObITh noJte ID, Takoe kax ID nmoxkymareas. IBM SPSS Modeler Haks1abiBacT OrpaHHYCHUE:
oJIe KJIFOYa JOJDKHO OBITh YACIOBBIM.
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Hpumeuanue: J1st Bcex y3s10B Oracle, kpome moJieit AganTuBHbli kputepuii baiieca Oracle, O-kiactep Oracle u
Anpuopnsrii anamm3 Oracle, 3T0 nmoJie - HeoOs3aTeNILHOE.

ABTOMaTHYecKasi IOAroToBKa AanubIX. (Tosbko miist 11g) Brirroyaet (110 yMOJTYaHUIO) MITH OTKJIFOUAET PEKUM
ABTOMATHYECKOH moarotoBku nanHbx Oracle Data Mining. Ecin aToT nepexirrouatests Bkrouern, ODM
ABTOMATHYECKH BBIOJIHSET NPeoOpa3oBaHusl JaHHBIX, TPeOyeMble yKa3aHHBIM aJrOPUTMOM. JlOMOJHUTEILHY IO
wHpOPMAIIIO CMOTpUTE B pasaelie [lonartus Oracle Data Mining.

AxTHBHOE 00y4enue. [TpemocTaBiseT cmocod padboThl ¢ OOJIBITMMH HAOOpaMu MOCTpoeHus. [1pn akTUBHOM
00y4YeHHHU 3TOT aJrOPUTM CO3/IaeT HAYAJIbHYIO MO/JIEJIb Ha OCHOBE HEOOJIBIION BEIOOPKH Hepe/l IPUMEHEHHEM K
HOJIHOMY 00Y4aroIieMy Ha0Opy JaHHBIX, 4 3aTEM BBIIOJIHICT HHKPEMEHTHOE OOHOBJICHUE BEIOOPKM U MOJICIIH Ha
OCHOBE MMOJIYYCHHBIX Pe3yIbTaTOB. LIMKJI MOBTOpsIeTCs, MOKa HEe OY/IeT MOJIyYeHa CXOAMMOCTh MOJIEIIH Ha
00YYAFOIIMX TAHHBIX UK TOCTUTHYTO MaKCUMAaJIbHO JOMYCTUMOE YKCIIO OMOPHBIX BEKTOPOB.

Oyuxuus sapa. Beibepute JInneiinoe nm I'ayccoBo 60 ocraBbTe 3HaYeHue o ymosuanuto Onpegensiercst
CHCTEMOH, YTOOBI pa3pelluTh CUCTEME BBIOpAaTh HanboJiee noaxoAsuiee 1Apo. [ 'ayccoBbl siApa NPUroAHbl TAKKE K
HM3YUeHHIO OOJiee CIIOKHBIX B3aMMOCBSI3€l, HO B 00IIIeM ciIyuae TpeOYyroT OOJIbIle BpeMEeH! Ha BBIYICIICHUE.
Bo3MoOxHO, BBl 3aXOTHTE HAYATH C JJMHEHHOTO Apa 1 MONMPOoOOBATH MPUMEHUTH TayCCOBO SIIPO, TOJIBKO eCITN
JIMHEHOMY SIIPY HE YACTCS HAMTH TOYHYIO MOATOHKY. C OOJIbIIelt BEPOSTHOCTBIO 3TO MOXKET MMPOU3OUTH C
PerpecCHOHHOR MOJIETTbIO, TJIe 3HaYeHHE BbIOOpa siapa Bhile. Kpome Toro, nmeiite B BUAY, 4TO Mojesu SVM,
HOCTPOCHHBIE C TAYCCOBBIM SIJIPOM, HeJb3st pocMoTpeTh B IBM SPSS Modeler. Mopesu, noicTpoeHHbIe ¢
JIMHEIHBIM sIIpOM, MOXHO npocMoTpeTh B IBM SPSS Modeler Tem xe cnoco6oMm, 4To 1 cTaHIapTHbIE
perpeccuOHHbIE MOACIIH.

MeToa HOpMAM3aN|K. 3a1a€T METO HOpMaJIM3aIiH JIJIsI HEIPEPbIBHLIX BXOIHBIX MOJIEH 1 MOJIeH Ha3HAYCHHUS.
MosxHo BbIOpaTh Z-onenka, Mun-Makc wumm Her. Ecin epeximouatesib ABToMaTHYecKasi OAroTOBKA JaHHBIX
BKJrOUeH, Oracle BBITOJTHSAST HOPMAJIM3ANUIO aBTOMATHYECKU. YUTOOBI BLIOPATh METOI HOPMAJIU3AIMK BPYIHYIO,
BBIKJTFOYHMTE 3TOT MEPEKITFOYATEITD.

JononHutenobHbie onuuun SVM Oracle

Pa3mep kama siapa. 3agaet pazmep kama (B 0aiitax), KOTOPHI OyIeT UCHOJIb30BATHCS ISl XPAHEHU S BBIYMCJICHHBIX
siIEP BO BpeMs oniepaiuy noctpoenus. Kaxk MOXHO 0XHUJATh, KOIIH OOJIBLIETO pazMepa OObIYHO MPUBOIST K OoJiee
OBICTPBIM OINEPANHSIM ITOCTPOCHHUSI. 3HAUCHHE IO YMOJTYaHHEO - 50 MOaifT.

Jlonyck JJ1sl CXOIMMOCTH. 33/1a€T 3HAUYCHHUE JOMYCKa, JOMYCTUMOE MEPe/] IPEKPAIIIEHUEM TOCTPOCHHS MOEIH. DTO
3HaYEHUE TOJDKHO ObITh Mexy 0 u 1. 3Hauenue nmo ymosyanuto - 0,001. C pocTtom 3HAUEHU YCKOPSETCS
MMOCTPOCHUE MOJIEJICH, HO IIOHMKAETCS MX TOYHOCTb.

3aaTh cpeTHEKBAPATHYHOE OTKJIOHEHHE. 3a/1acT MapaMeTp CPEAHEKBAIPATUIHOT'O OTKJIOHEHU S, UCIIOJIb3YEeMbIii
rayCCOBBIM SIIPOM. DTOT HapaMeTp BIIUSICT Ha KOMIIPOMUCC MEXK/TY CIIOXKHOCTHIO MOJICJIH U BO3MOYXHOCTBIO €€
0000IIIeHIS Ha Ipyrue HAaOOPHI TaHHBIX (epeoOyUYeHne U HeqooOyUYeHNe JaHHbBIX ). boJjiee BbICOKME 3HAYCHUS
CpeIHEKBAAPATUYHOTO OTKJIOHEHHSI OJIAarOMPUATCTBYET HeA000yYeHut0. I10 yMOJIMaHNIO 3TOT IHapaMeTp
OIIEHUBAETCS 110 OOYYAIOIIUM JaHHBIM.

3agats sncuioH. (ToabKo A1 perpecCHOHHBIX Mojesieil) 3aaeT 3HaUeHne HHTepBaja JOMyCTUMOR OIMOKY ITPH
MTOCTPOCHNUU MOJEJIeH, HeTyBCTBUTEJILHBIX K SICUJIOH. JIPYyTHMHU CJIOBAMH, 3TO 3HAYCHIE IIO3BOJISIET OTJINIUTH
HeOoJIbIINe (MTHOPUPYEMBIE) OIIMOKN OT OOJIBIINX (HE HTHOPUPYEMBIX) OLINOOK. DTO 3HAUCHUE TOJDKHO OBITh
Mexay 0 u 1. 3HaueHre mo yMOJTYaHUIO OLEHUBAETCS O OOYUYAIOIIUM JTAHHBIM.

3agaTh nokazaresb CJI0KHOCTH. 33/1a€T MOKA3aTEJIb CJI0KHOCTH, YCTAHABIMBAIOIINI KOMIPOMHUCC MEXTY
MOJIeIbHON OIUOKO# (M3MepseMOii Mo 00yUIaFOIIM JaHHBIM) ¥ CJIOKHOCTBEO MOJICIIH C TeJILEO H30eKaTh
nepeoOyUYeHU S WK HeTOOOYUYCHNU S JaHHBIX. boJiee BEICOKME 3HAUCHUS YCTAHABIMBAOT OOJIbIINIi mTpad HA OMIUOKY,
C TIOBBIIICHHBIM PUCKOM NepeoOyUeHNS JaHHBIX; MEHBIINE 3HAYCHUS YCTAHABIMBAIOT HA OIIMOKYM MEHBIIHIA ITpad
¥ MOTYT IIPUBECTH K HETOOOYUCHUTO.
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3agaTh HOpMY BbIOPOCOB. 3a1aeT HYXKHYIO HOpMY BEIOPOCOB B OOYYAFOIUX JAHHBIX. JIOMYCTUMO TOJIBKO ISt
mozenieir SVM opnoro kiacca. C napameTpom 3a1aTh NOKa3aTelb CI0KHOCTH UCIIOJIb30BATh HEJIb3SI.

BepOﬂTHOCTL NpeacKa3aHus. Pa3pemaeT BKJIFOYAaTb B MOACJIb BEPOATHOCTD NPABUJILHOI'O NPEACKA3aHUA OIS
BO3MOXKHOI'O UCXoJa I10JIsI HA3HAYCHUA. YT0OBI BKIIOYUTH 9TY BO3MOXHOCTb, B])I6€pI/IT€ JneiicTBue BblﬁpaTl),
HaXMHUTEC KHOIIKY SauaTb, BI>I6€pI/ITC OJWH U3 BO3MOXHBIX UCXOA0B U HAXKMUTEC KHOIIKY BceraButs.

Hcnoan3oBaTh HAGOp Npe/cKa3anus. [ eHepupyeT TaOIMITy BCEX BO3SMOXHBIX PE3YJIbTATOB [T BCEX BO3MOXKHBIX
HCXO/I0B MOJISI HA3HAUCHHUS.

Onuuun BecoB SVM Oracle

B monenun Knaccmdmxaunu IIpyu IOMOIIU BECOB MOXKHO 3adaTbh OTHOCUTCIJIbHYIO BAXKHOCTDH PA3JIMYHBIX BO3SMOXKHBIX
3HAYEHUI Ha3HAYCHUS. DTO MOXET OKa3aThCs IMMOJIE3HBIM, HAIIPUMEDP, €CJIN TOYKU B JaHHBIX 06yquI/191 HC
pacnpeacyICHbl pCaAJIMCTUYCCKU IO KaTECrOpUsAM. Beca no3BoJISIOT CMECTHTD MOJ€CJIb, YTOOBI MOKHO OBLIO
CKOMIICHCUPOBATBH KaTECTOpHUH, XYKEC NIPEACTABJICHHBIC B JaHHBIX. C YBCJIIMUCHUCM BECA JId 3HAUYCHUS HA3HAYUCHUA
JOJDKCH BO3PpaCTaTh MPOUCHT IIPpaBUJIBHBIX HpeI[CKa3aHI/II71 JJ1S1 JAaHHOM KaTeropuu.

3HaueHus Beca MOXHO 3aJ1aTh TPeMsl CIocodaMu:

e Ha ocnoBe oﬁyqamumx JAHHbIX. 2T10 onnus Mo yMOJIMaHHUIO. Beca ocHOBBIBaIOTCS HA OTHOCHTEIILHOMI
BCTPCUYACMOCTHU KaTCFOpI/IfI B JAHHBIX O6y‘I€HI/Iﬂ.

* PagBnble 171 BceX KJIACCOB. HJ'IH BCCX KaTeFOpI/Iﬁ BECa OMPCACIIAOTCS KaK 1/k, re k - Yuciio KaTeFOpI/Iﬁ
Ha3HA4YCHU.

e TIloab3oBarenbckoe. MOKHO 3a/1aTh CBOU COOCTBEHHBIE Beca. HavyaIbHbIe 3HAUEHUS [JIs1 BECOB 3a/1aI0TCS
paBHBIMU AJIS1 BCEX KaTeropuii. Beca a1t OTAE/IbHBIX KATErOPUI MOXHO CKOPPEKTUPOBATH C YUETOM
M0JIb30BATEJIbCKUX 3HAYeHUH. UTOOB!I CKOPPEKTUPOBATH BEC KOHKPETHOI KaTeropuu, BEIOEpUTE sTUeiKy Beca B
TabJuIe, COOTBETCTBYIOIIEH HY>)KHOU KaTeropuu, yaaauTe coaepKaHue STUeiiku 1 BBEAUTE XKeJlaeMoe 3HAUCHUE.

Beca s Bcex kaTeropuit B cymme JOJKHBI cocTaBiisiTh 1,0. Ecimm ux cymma He passa 1,0, BBIBOAUTCS
TpeIypeskIeHIe C ONIKeH aBTOMATHIECKO HOpMaJIN3any 3HaYeHiA. Takas aBToMaTHYecKasi KOPPEKTHPOBKA
COXpaHseT COOTHOIICHHUS IO KATETOPUSIM OTHOBPEMEHHO C IPIMEHEHNEM OT pAaHMIEHHS 110 BeCy. ITY
KOPPEKTHPOBKY MOKHO BBIIIOJIHUTH B JIF0OOE BpeMst, HaxkaB KHONKY Hopmasm3oBaTs. UTOOBI BOCCTAHOBHUTH B
TabJIMIe paBHBIE 3HAUCHUS VISl BCEX KATErOPHid, HAXXMHUTE KHOIIKY Y PABHSATD.

O606L1eHHble NMHelHble moaenu Oracle (OJIM)

(Tonbko nis 11g) OG001IeHHbBIE TMHEHHBIE MOIEIIH OCIA0JIIIOT OTPAHUUUBAIOIINE TOMYIIEHHS, HAKJIaIbIBaeMble
JIMHEHHBIMH MOJEJISIMU. DTO KacaeTcs, HAIpUMeED, JTONYIIEHU, YTO y IEPEMEHHOI Ha3HAUYCHNUSI JJOJDKHO OBITh
HOPMAaJIbHOE PACIPE/ICIICHUE U YTO BIIMSHUE IPSIUKTOPOB HA IEPEMEHHYIO HA3HAYCHHUS [I0 CBOEMY XapaKkTepy
JHelHo. O000IeHHAS JIMHEeHAS MOJeIb YA00HA /TS PeICKa3aHui, TIe Y Ha3HAYCHHs, CKOpee BCero, OyaeT
pacupe/esieHue, OTJIMYAFOIIEeeCcs OT HOPMAJIbHOTO paclpeesieHNs], HAIPHIMeP, OJMHOMHAILHOE HITH
pacnpenesienue [lyaccona. TakuM xxe o6pa3om, 0000IIeHHAS JIMHEHHAS MO/IeJIb TI0JIe3HA B CIIy4asix, Te
B3aMMOCBS3b (MJIM CBSA3b) MEXIY IPEANKTOPAMU U Ha3HAYEHHEM, CKOPEe BCEro, OyIeT OTJIMYATHCS OT JIMHEHHON.

JlonoTHUTEIbHYIO HHPOPMAIIMIO CMOTPUTE B PYKOGOACTEE pA3pado TuuKa npukiaansix nporpamm Oracle Data
Mining u B pazaene [lonarus Oracle Data Mining.

Onuumu moaenu OJIM Oracle

Nms MO/J1e/TH MoxHo CICHCPUPOBATDb UM MOJCIIN ABTOMATUYCCKH Ha OCHOBE ITOJISA HA3HAYCHU S WUJIA ITOJIA ID (J'II/I6O
THUIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX MoJiel He 3a;[aH0) 0o 3a1aThb MOJIb30BATCIIBCKOC UMHA.

IMone yHukaJbHOCTH. 331a€T TOJIE, UCIOJIB3YEeMOE JIJISI OJTHO3HAYHON UACHTH(PUKAIINN KAXKIO0TO HAOJIFOICHHMSI.

Hanpumep, um MmoxeT ObITh noJie 1D, Takoe kak /D moxynareas. IBM SPSS Modeler HakiiaipiBaeT orpaHuueHue:
10J1e KJIFOYA JT0JDKHO OBITH YHCIIOBBIM.
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Hpumeuanue: J1st Bcex y3s10B Oracle, kpome moJieit AganTuBHbli kputepuii baiieca Oracle, O-kiactep Oracle u
Anpuopnsrii anamm3 Oracle, 3T0 nmoJie - HeoOs3aTeNILHOE.

ABTOMaTHYecKasi IOAroToBKa AanubIX. (Tosbko miist 11g) Brirroyaet (110 yMOJTYaHUIO) MITH OTKJIFOUAET PEKUM
ABTOMATHYECKOH moarotoBku nanHbx Oracle Data Mining. Ecin aToT nepexirrouatests Bkrouern, ODM
ABTOMATHYECKH BBIOJIHSET NPeoOpa3oBaHusl JaHHBIX, TPeOyeMble yKa3aHHBIM aJrOPUTMOM. JlOMOJHUTEILHY IO
nHpopMarnmro cMoTpute B pasneie [lonartua Oracle Data Mining.

MeToa HopMaJm3anud. 3a1aeT METO HOPMAJIM3AINH JJIs1 HEMPEPHIBHBIX BXOIHBIX TOJICH ¥ MOJIeH Ha3HAYCHMS.
MosxHo BbIOpaTh Z-onenka, Mun-Makce wum Her. Eciin mepeximouatesib ABToMaTHYecKasi NOAroTOBKA JAHHBIX
BKJItOUeH, Oracle BBITOJIHSIET HOPMAJIM3alUI0 aBTOMATHYeCKU. UTOOBI BBIOPATh METO HOPMAJIU3AIMK BPYYHYIO,
BBIKJIFOYHMTE 9TOT MEPEKITFOYATENb.

Oﬁpaﬁonca NMpOomyICeHHBIX 3HAYEHHUIA. yKa3I)IBaCT, Kak O6pa6aTbIBaTL IpOoNnyHICHHBIC 3HAYCHU A BO BXOAHBIX JaHHBIX.

* 3aMeHHTDH HA cpe/IHee 3HAYEHHE H MOJIY 3aMeHSIET POIYIIEHHbIE 3HAUEHNS YUCTIOBBIX ATPUOYTOB HA CpeHee
3HAYCHUE, & KATErOPUATILHBIX ATPUOYTOB - HA MOJY.

* HcnoJib30BaTh TOJILKO MOJIHbIE 3aMHCH HUTHOPUPYCT 3allMCU C NPOMYIICHHBIMU 3HAYCHUSAMMU.

JononHutenbHblie onuuun OJIM Oracle

Hcnonb30BaTh Beca CTPoK. BKIIOUnMTE 3TOT NMEepeKIIOYaTENh, YTOOBI AKTUBUPOBATH COCETHUN BBIAJAFOIINI CIICOK,
B KOTOPOM MOYHO BBIOPATh CTOJIOCI, CoAepKaIuil K03(h(HUIMEHT B3BEIIUBAHUS JIJISI CTPOK.

COXpaHI/ITL AHATHOCTHKY CTPOK B Taﬁ.ﬂl/llle. Bxirounte 3ToT NEPCKIIFOYATCIIb, YTOOBI AKTUBHUPOBATH COCCTHEE
TEKCTOBOC IOJIE, I'TE MOXHO BBECTU UM Ta6J'II/II_II>I JJI1 BKJIFOUCHHSA B HEC JUATHOCTUKH Ha YPOBHE CTPOK.

YpoBenns goBepusi kodppumuenta. Ctenenb noctoBepHocTy (o1 0,0 o 1,0) HaXOXKAeHHUS 3HAYCHHUSI, TPEICKA3aHHOTO
JUTSL HA3HAYEHMSI, B JIOBEPUTEJILHOM HHTEPBAJIe, BBIYUCICHHOM MO/IEJIbIO. [l0BEpHUTEIIbHBIC IPE/IesIbl BO3BPAIIAIOTCS
CO CTATHCTUKOH K03 uImeHTa.

Onopuas kaTeropus A5 HazHavennsi. Boioepute Ionb3oBaTenbekoe, 4ToObI BHIOPATH JISI OJI1 HA3HAYCHUS
3Ha4YeHUe, KOTOpoe OYJET UCIOIb30BATHCS B KAUYECTBE ONMOPHOI KATEropuu, NI OCTABbTE 3HAYEHUE [T YMOJIYAHUIO
ABTO.

I'peGueBast perpeccusi. I'peOHEBast perpeccus - 9TO METO, YCTPAHSIOLINI CHTYaLNIO, TJe CJIMIIIKOM BBICOKA CTEHICHb
KOppeJISIUK B IePeMEHHBIX. BBl MOXKeTe, IPUMEHUB OMNIHIO0 ABTO, PA3PELINTh aJTOPHTMY YIPABIISATh
HCIIOJIb30BaHMEM 3TOT0 METO/a, MO0 YIPABJIATh UM BPYUYHYIO IIOCPEACTBOM onuit OTK/I04YNTb 1 Briounts. Ecim
BbI BEIOpAJIM BKJIFOUEHHE IPEOHEBOI PErPecCHU BPYUHYIO, MOXHO MEPEONPEIEIUTh CUCTEMHOE 3HAUCHUE 1O
YMOJIYAHUIO JIUTS TapaMeTpa rpedHeBoii perpeccuu (ridge), BBe/isl 3HAUCHUE B CMEXKHOM I10JIE.

CrenepupoBats KP/I 1151 rpeGHeBoii perpeccun. BxirounTe 9TOT nepekroyaTesib, €CJid XOTUTE TeHEPUPOBATH
cratuctuky Koaddunuent pasdyxanus perpeccuu (KPJl) mpu ncnoss3oBaHuy 1151 JIMHEWHOM perpeccuu mapamMerpa
ridge.

BeposiTHocTh npeacka3anus. Pazpenraer BKIFOUYATH B MOJIEITE BEPOSITHOCTD IIPABIIILHOTO PeACKa3aHUS IS
BO3MOXKHOTO UCXO/1a OJII Ha3HAUeHU . UTOOBI BKIIFOUNTH 3TY BO3MOXXHOCTD, BhIOepHTe AciicTBrue BpiOpaTh,
HOXMUTE KHOTKY 3a/1aTh, BLIOEPUTE OJWH U3 BOZMOXKHBIX UCXOJIOB U HAXXMHTE KHONKY BCTaBUTS.

Hcnonb3oBath HA0OP npejacka3anusi. [ eHepupyeT TaOJUIy BCEX BO3MOXKHBIX PE3YyJIbTATOB JIJIsI BCEX BO3MOXKHBIX
UCXOJ0B TOJIsI HA3HAYCHMUSI.

Onuun BecosB OJIM Oracle

B MOACIN KHaCCI/I(bI/IKaHI/II/I IIpH IOMOIIU BECOB MOXXHO 3a1daTh OTHOCUTEJIbHYIO BAXKHOCTDH PA3JIMYHBIX BO3MOXXHBIX
3HAYCHUI HA3HAUYCHUS. DTO MOXKET 0Ka3aThCs IIOJIE3HBIM, HAITPUMEDP, €CJIM TOYKN B TaHHBIX O6y‘IeHI/I$I HE
pacpeacICHbl PEAJIMCTUYCCKHN IO KATETOPUAM. Beca mo3BosIsr0T CMECTUTH MOICIIb, YTOOBI MOXHO OBLIO
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CKOMIICHCUPOBATH KATECTOPUH, XYXKC NPEACTABJICHHBIC B JJAHHBIX. C YBECIIMYCHUEM BE€CA OJIA 3HAYCHUSA HA3HAYCHUA
JOJDKEH BO3pACTaTh NPOUECHT ITPABUJIbBHBIX HpCL[CKaSaHI/Iﬁ JJ1s1 JAaHHOM KaTeropuu.

3Ha4YCeHMS Beca MOXHO 3a/1aTh TpeMs criocobamu:

* Ha ocnoBe 00y4arommx JaHHBIX. DTO OMIUS [0 yMOJIYaHHIO. Beca OCHOBBIBAIOTCSI HA OTHOCUTEJIbHOI
BCTPEYAEMOCTH KaTETOPUil B TAHHBIX OOyIEHHUSI.

* PaBnble 175 Beex KaaccoB. J[J1s Bcex KaTeropuii Beca onpeiesIsitoTes kKak 1/k, Toie k - 4nuciio kaTeropuii
Ha3HAYECHUS.

* Tloub3oBaTesbekoe. MOXHO 3a1aTh CBOU COOCTBEHHBIE Beca. HauaibHbIe 3HAYE€HUS 1JI BECOB 3a0at0TCs
PaBHBIMH ISl BceX KaTeropuiil. Beca 111 OTIeIbHBIX KaTETOPHUl MOXHO CKOPPEKTUPOBATH C YYETOM
M0JIH30BATEIILCKUX 3HAYCHUH. UTOOBI CKOPPEKTUPOBATH BEC KOHKPETHON KaTErOpUH, BEIOEPUTE STUCHKY Beca B
TabJmMIEe, COOTBETCTBYIOIIEH HY)KHOHM KaTETOpHH, YAAJNTE COIePKAaHUE STUCHKN 1 BBEIUTE KeJlaeMOoe 3HAUCHIE.

Beca a5 Bcex kaTeropuii B cymMmMe JTOJDKHBI cocTaBiIsATh 1,0. Ecim ux cymma He paBHa 1,0, BEIBOgUTCS
IpeNyNpexXIEHUE ¢ ONLUEH aBTOMATUYECKOM HopMan3auuy 3HaueHuil. Takas aBToMaTu4eckasi KOppeKTUPOBKaA
COXpaHseT COOTHOIICHUS IO KaTErOPUSIM OJTHOBPEMEHHO C IPUMEHEHHEM OIPAHUYEHHS 110 Becy. Ty
KOPPEKTUPOBKY MOXHO BBIIOJIHUTH B JIt000€ BpeMsl, HaxaB kHOIKy Hopmasm3oBaTs. UTOOBI BOCCTAHOBUTH B
TabJuIe paBHbIE 3HAYEHUS JIS BCEX KATErOPHiA, HA)KMUTE KHONKY Y PaBHATS.

IepeBo pewieHun Oracle

Oracle Data Mining nmpeniaraeT KJacCHYECKYE0 BO3MOXKHOCTE JlepeBo pelieHnit Ha OCHOBE OOIIETIPHHSITOTO
anroputMa JlepeBo kiaccudukanuu u perpeccun. Mogens lepeo perernit ODM comepXuT MOJTHYO
THGOPMAIIHIO O KaXIOM y3JI€, BKIIFOUAs JOBEPUTEILHYIO BEPOSITHOCTD, MOAIEPKKY U KpUTepuil pa3ouenus. s
KaXXJIOTO Y3J1a MOXET BBIBOJUTHCS MOJIHOE MMPABUJIIO, & TAKKE MPEIOCTABIIACTCS aTpHOYT HAeHTH(DUKaTOpa 00BEKTA,
HOJIJIEKAIIIH NCTIOIb30BAHMIO B KAUYECTBE aTPUOYTa MIPU MPUMEHEHNN MOJIEIIHN K HAOJIFOICHHUIO C IPOMYIIIEHHBIMU
3HAYCHUSIMU.

JlepeBbs peleHnii MIMPOKO UCHOJIb3YIOTCS U3-3a UX IOBCEMECTHOU MPUMEHUMOCTH, JIETKOCTU IPUMEHEHUS U
MPOCTOTHI MOHUMAaHWMS. JepeBbs pelIeHiT TIATEILHO MPOBEPSFOT KaXIbIil MOTCHINAILHBIA BXOIHOU aTPUOYT,
BBITTOJTHSIOIINI TTOUCK JIYYIIEro “‘pa3faennTesis’ (TO eCTh TOYKH OTCEUeHHs aTpudyTa, Hampumep: AGE > 55),
KOTOPBIN pa3OnBaeT 3aIUCH JaHHBIX HUCXOAIIETO MOTOKA HAa HECKOJIBKO OTHOPOIHBIX COBOKyMHOCTEH. [Tocte
Kaxxaoro perrenus pazouenns ODM moBTopseT mporiecc, BeAYIINil K pOCTY BCErO epeBa U CO3/TaHNIO0 KOHEYHBIX
“JIUCTBEB”, MPEACTABJISIFOIINX CXOXKUE COBOKYITHOCTH 3aMKCeH, MO3UINIA U Jito/ieit. Haunnas ¢ kopHeBoro y3ia
(manpumMmep, y3Ja oOIIell COBOKYIIHOCTH), I€PEBbS PEIIeHI 00eCeunBalOT y1000YnTaeMble TpaBujia ONepaTOPOB
tuna IF A, then B. Dtu npaBuiia iepeBbeB pelieHnil 00eceYnBaAIOT TAKXKe MOIJIEPKKY U IPETOCTABIISIOT
JIOBEPUTEJIbHYIO BEPOSITHOCTD [JIs1 KQXA0T0 y3Ja AepeBa.

AnantuBHbIe 6AleCOBCKUE CETH MOTYT TAKXKe MPEJOCTABUTH KOPOTKHUE IIPOCThIE MPABIUIIA, MOJIE3HBIE [TPH 33 IaHIK
ONUCAHUM IS KAXK/IOTO MPEICKA3aHUS, HO JAEPEBbsI PEICHHIA MPETOCTABIISIOT OJHOBPEMEHHO MOJIHBIE MPABHUIIA
Oracle Data Mining 1t Ka>xqoro perieHus pazomenus. Kpome Toro, nepeBbs peIeHui MoIe3HbI T pa3paboTKu
oAPOOHBIX TpoduIel HanboJiee BHITOTHBIX 3aKa3UYNKOB, TJIATEKECIIOCOOHBIX MAIIMEHTOB, (DAKTOPOB, CBA3AHHBIX C
MOIIICHHUYECTBOM, U TaK JaJice.

Onuuun mogenu aepesBa peLleHu

Wmsa MO/JIe/TH MoxHo CIreHEpUPOBATHL UM MOJICJIM ABTOMATHUYCCKU HA OCHOBE IOJISA HA3HAYCHU A UJIA ITOJIA ID (J'II/I6O
THUIIAa MOJCJIM B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJjiei He 3az[aHo) b0 3a1aThb IMOJIb30BATCIIBCKOEC UM

IMose ynukaabHOCTH. 3a4€T OJIe, UCIOJIb3yeMOe /IS OJTHO3HAYHON UACHTU(DUKAIMK KaXI0TO HAOIIFOCHHSL.
Hampumep, um MoxeT ObITh TIoJ1e ID, Takoe kak ID mokymareas. IBM SPSS Modeler HakapiBaeT orpaHuueHNE:

II0JIC KJIroYa JOJDKHO OBITh YHUCJIOBBIM.

Ipumeuanue: 15 Beex y3i0B Oracle, kpome nosteit AnantuBHblit kputepuii baiteca Oracle, O-kiactep Oracle n
Amnpuopnsrit anasm3 Oracle, 3To moste - HeoOs3aTeIBLHOE.
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ABTOMaTHYeCKasi NOAroToBKa AaHHbIX. (Toibko ai1s 11g) BrimrouaeT (1o yMOJTYAHUIO) UITH OTKITFOYAET PEKUM
aBTOMAaTHYeCKO# nmoarotroBku aanHbix Oracle Data Mining. Ecin aToT nepexinrouatesis Bkrouer, ODM
ABTOMATHYECKH BBIIOJIHSACT MpeoOpa3oBaHMs JaHHBIX, TpeOyeMble YKa3aHHBIM aJITOPUTMOM. JlOOJTHUTEIIbHYIO
nHdopmanmro cMotpute B pasnene [lonsatus Oracle Data Mining.

MeTpmca HEO/THOPO/IHOCTH. yKa3BIBaCT, KaKol rmoxkasaTeJb 6y,HCT HCIOJIb30BATHCA AJIS ITOUCKA JIyUYIIETr O
KOHTPOJIbHOI'O BOIIpOCa IJIsd pa36I/I€HI/IH JAaHHBIX Ha KaXXIO0M Y3JIC. .Hy‘{H.II/Iﬁ pa3acJIMTeIIb U 3HAYCHUEC pa36I/IGHI/I$I
NPpUBOAAT K MAKCUMAJIbHOMY HOBBIIICHUIO OJHOPOAHOCTHU 3HAYECHUI Ha3HAYECHUS J1JIs 00BEKTOB Ha y3JIe.
O,Z[HOpOI[HOCTb U3MEPACTCA COOTBETCTBECHHO ITOKA3aTECIIFO. HOHHCp)KHB'dIOTCﬂ IIoKa3aTeJim gilli n entropy.

Onuun JKCNnepTa no AepeBbAM pELIJeHVII7I

MaxkcnmanbHas riryouHa. 3a1aeT MakCUMaJIbHYIO IIyOMHY IOCTPOCHUS MOJEJIN IepeBa.
MunuMaJIbHBII NPOUEHT 3anuceii B y3Je. 3a1aeT NPOLUEHT MUHAMAJILHOT'O YHUCJIA 3aMUCel [J11 OAHOTO y3JIa.

MuHuMAaIbLHbIN NPOUEHT 3anuceii /18 pa3ouenns. 3aaeT MUHUMAJILHYIO JIOJIFO 3aMKCel HA pOJIUTEILCKOM y3JIe B
MPOIIEHTAaX OT OOIIEro Yncia 3alnCce, NCIOJIb3yeMBIX JIJIs1 0OyueHusT MoJiei. Ecimim yuciio 3anuceit COOTBETCTBYET
MEHBIIIEMY POIEHTY, HUKAKUX MOMBITOK pa30nueHMs He TPEATPUHIMACTCS.

MunnMaIbHOE YHCJIO 3anuceii B y3ie. 3a/1aeT MUHIMAJIbHOE YU CIIO BO3BpaAlIa€MbIX 3aIUCeil.

MuHuMAaIbHOE YHCJIO 3anucei JJIsA pazﬁneﬂnﬂ. 38.[[2161" MHUHUMAaJILHOE YUCJIO 3aIuceil Ha POAUTEIILCKOM Y3JIC,
BBIPAXKCHHOC 3HAYCHUEM. Ecim yuco 3anuceit COOTBETCTBYET MCHBIICMY 3HAYCHUIO, HUKAKUX IIOIBITOK pa36I/I€HI/IH
HC IpCAPUHUMACTCH.

Nnentuduxarop npaBuia. DTa OINIHS, €CJIM OHA BKJIFOUYEHA, BKJIFOYAET B MOJIEJIb CTPOKY ISl HACHTH(UKALINY y3J1a B
JiepeBe, Ha KOTOPOM TPOM3BOIUTCS KOHKPETHOE pa3OneHwme.

BepositHocTh npeackasanus. Pazpemaer BKIroyaTh B MOJIEJIb BEPOSITHOCTD IPABUIJIBHOI'O NPEACKA3AHUS IS
BO3MOXHOT'0 UCXO/1a MOJIsI Ha3HAUeHU . UTOOBI BKJIIOUUTH 3TY BO3MOXHOCTD, BbIOepuTe AeiicTBue BpiOpaTth,
HaXMUTE KHONKY 3aaTh, BHIOEPUTE OJUH U3 BO3MOXKHBIX HCXOJ0B U HAXMUTE KHONKY BeTaBuTh.

Hcnoan3oBath HAGOP NMpeacka3anus. [ eHepupyeT TaOJIMIly BCEX BO3MOXKHBIX PE3YIIbTATOB IS BCEX BO3MOXKHBIX
MCXOJIOB TIOJIS HA3HAYCHUSI.

O-knactep Oracle

Ausroputm O-kitactep Oracle BbISIBIISIET €CTECTBEHHbBIE IPYIIIUPOBKY B COBOKYITHOCTH JJaHHBIX. Kiactepusanus ¢
OpPTOTrOHAJILHBIM pa3fesenueM (O-KacTep) - 3ITO COOCTBEHHBIN aropuTM kiactepusanuu Oracle, cozmarommit
UepapXUUYECKYI0 MO/IEJIb KJIACTEPU3AIMH Ha OCHOBE CETKH; TO €CTh CO3/AIOIIHN B TPOCTPAHCTBE BXOAHBIX
aTpuOyTOB pas/iesbl, NapasiebHble 0CsIM (OPTOrOHAJILHBIE). DTOT aJrOpUT™M paboTtaet pekypcuBHo. [ToyueHnas
uepapxuieckas CTPyKTypa MPeJCTaBIIIeT HEPETYJIIPHYIO CETKY, MO3aMYHO Pa30UBAFOIIYIO IPOCTPAHCTBO
aTpuOyTOB HA KJIACTEPHI.

Auroputm O-KkitacTep 00padaThIBaeT Kak YUCIOBbIC, TAK U KaTeropuajbHble aTpuOyThl, a ODM aBTOMaTHYECKH
BBEIOWpAET JIydIne onpeneseHus kiaactepoB. ODM mpenocTaBiiseT moApoOHY0 HHPOPMAIIIO O KJIacTepax,
IpaBujIa KJIACTePOB, 3HAUYCHHS IECHTPOUOB KJIACTEPOB M MOXKET HUCIOJIB30BATHCS IS OIICHKHA COBOKYITHOCTH TIO
MPUHAJICKHOCTH K KJIACTEpaM.

Onuuu moaenu O-Knacrtep

Umsa MO/J1e/IH MoHO CICHCPpUPOBATH UM MOJCIIN ABTOMATUYCCKHU HAa OCHOBE ITOJISI HA3HAYCHU S UJIX I1OJIsA 1D (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3a)1aHo) 60 3a1aTh NMOJIb30BATCJIBCKOEC UMHA.
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IToJe yHuKAABHOCTH. 321A€T TIOJIE, UCIOIb3yeMOe 1T OHO3HAYHON MACHTUDHUKAIINH KaXKJOTO HAOJIFOICHUSI.

Hanpumep, um mosxeT 6b1Th noJte ID, Takoe kax /D nmoxymareas. IBM SPSS Modeler Haks1agpIBaeT OrpaHHYCHHUE:

OJIe KJII0YA JOJDKHO OBITH YHCIIOBBIM.

Ipumeuanue: s Bcex y3moB Oracle, kpome nosieit AnantuBHblil kputepuit baiieca Oracle, O-ksactep Oracle n
Amnpuopnsrit anasm3 Oracle, 9T0 moJie - He0Os3aTEIBLHOE.

ABTOMaTHYeCKasi NOAroToBKa AaHHbIX. (Tombko mys 11g) BrirouaeT (Mo yMOJTYAHUIO) WITH OTKITFOYACT PEXAM
ABTOMATHYECKO# moaroToBku manHbIX Oracle Data Mining. Ecm aToT nepexirouaTess Bkirouer, ODM
ABTOMATHYECKH BBIIOJIHSCT MPeoOpa30BaHMs TaHHBIX, TpeOyeMble YKa3aHHBIM aJrOPUTMOM. JlOTIOJTHATEILHYIO
uHdopmarmio cmoTpute B pasaeie [Honarus Oracle Data Mining.

MakcumaJjibHOe YUCTI0 KJIaCTEpoB. 3a/aeT MaKCUMaJIbHOE YUCIIO TCHEPUPYEMBIX KJIACTCPOB.

HononHutenbHble onuun O-KnacTtepa

MaxkcnMagbHblii 0ydep. 3amaeT MakCUMaJIbHBIN pa3Mep Oydepa.

YyBCTBHTEABHOCTD. 321a€T J0JIFO, OMPEACIISIONIYIO IMKOBYO INIOTHOCTD, KOTOpast TpedyeTcs A1 OTIeJICHUS
HOBOTO KJIACTepa. JTa JT0JIS CBsI3aHa C III00aIbHOMN MIIOTHOCTHIO PABHOMEPHOTO paclpe/ieIeHusI.

K-cpeaHue Oracle

Anroputm K-cpenune Oracle BBISBIISIET €CTECTBEHHBIE IPYIITMPOBKY B COBOKYITHOCTH JIaHHBIX. AJITOPUTM
k-cpennux Oracle - 3T0 alropuT™ KjlacTepu3anny Ha OCHOBE PACCTOSHUMN, pa3/IesIsIIoIuil JaHHbIE Ha 3apaHee
3aJJaHHOE YHCJIO KJIACTEPOB (IPU HAJIMYUHA JOCTATOYHOT'O KOJIMYECTBA HECXOKUX HAOJFOACHUIT). AJITOPUTMBI HA
OCHOBE PaCCTOSTHHIA OMMMPAFOTCS HA METPUKY ((PYHKIIHEO) pACCTOSHHUS JIJIS TOJIYYCHUSI MEPBI ITOT00US MEX Ty

TOYKaMH JAHHBIX. ToYKH JAaHHBIX HA3HAYAKOTCA B OJIKAMIIIITT KJIaCTEP B COOTBETCTBUU C HCHOHLSyeMOﬁ MeTpHKOfI

pacctosanrs. ODM mpenocTaBisieT pacInpeHHyo Bepcrro k-cpenHux.

Anroput™m k-cpeiHUX MOIJIEPKUBACT UEPAPXUUECKUE KIIACTEPbI, 00pabaThIBAET YUCIIOBBIC U KATErOpUAJIbHbIC
aTpuOYTHI U BKJIFOYAET COBOKYIHOCTH B YHCJIO KJIACTEPOB, 3aJaHHOE Mojb3oBaTesseM. ODM npenocTtasiseT
0IpoOHYI0 MH(POPMAIINIO O KJIACTepax, MpaBuJIa KJIACTEPOB, 3HAUCHUS IEHTPOH/IOB KJIACTEPOB M MOXKET
UCIMOJIb30BAThCS AJIsl OEHKU COBOKYIHOCTH IO MPUHAJJIEKHOCTHU K KJIacTepaM.

Onuuu moaenu k-cpeaHunx

Nms MO/JIe/IH Moxno CTCHCPUPOBATDb UM MOJCIIN ABTOMATUYCCKN Ha OCHOBC ITOJISA HA3HAYCHU S NJIA ITOJIA ID (.HI/I6O

THUIIA MOJICJIN B CJIyvae, €CJIM HUKAKO€ U3 3TUX MoJiek He 3az[aHo) 00 3a1aTh MOJIb30BATEJILCKOEC UMSI.

IMone yHukaJbHOCTH. 3312€T TOJIE, UCIOJIB3YEMOE JIJISl OJTHO3HAYHON UACHTH(PUKAIINU KAXKIOTO HAOJIIOIeHHMSI.

Hanpumep, um MmoxeT ObITh noJie 1D, Takoe xak /D moxynareas. IBM SPSS Modeler HakiiaipiBaeT orpaHnieHue:

10JIe KJIFOYa JIOJDKHO OBITh YACJIOBBIM.

Ilpumeuanue: 11 Bcex y3i0B Oracle, kpome nosreit A mantuBHbINA kKputepuii baiteca Oracle, O-kmactep Oracle n
Anpuopnsriii anamn3 Oracle, 3To moJie - HeoOs3aTeIbHOE.

ABTOMaTHYecKasi NOAroToBka AaHHbIX. (Tombko nys 11g) BrirouaeT (Mo yMOJTYAHUIO) M OTKJTFOYAET PEXAM
ABTOMATHYECKOH moaroToBku maHHbIX Oracle Data Mining. Ecm 3ToT nepexirouatess Bkirouer, ODM
ABTOMATHYECKH BBINOJIHSET NIPeoOpa3oBaHus JAHHBIX, TPeOyeMble yKa3aHHBIM aJIrOpUTMOM. JlOMOJHUTEILHYIO
urdopmanuro cmMotpute B pazuene [lonsatus Oracle Data Mining.

Uncsio kaacTepoB. 3a4aeT YUCIIO FEHEPUPYEMBIX KJIACTEPOB.

DyHKIWMS pacCTOsIHNA. YKa3bIBACT, Kakas (QYHKINS PACCTOSHUS OYJET UCHOJIb30BATHCS AJIs KJIaCTEPU3alNT

MetonoMm K-cpeaHux.
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Kpurepuii pa3onennsi. Yxa3bIBaeT, KAKOH KpUTEpHil pa3OueHust OyAeT UCIOIb30BATHCS IS KJIACTEPU3 AN
meTtosioM K-cpenHux.

Mertoa HopMaJ/m3anui. 3a1aeT METOI HOPMAJIM3aIUK JJIs1 HEMPEPBIBHBIX BXOAHBIX NMOJIEH U MOJIel Ha3HAYEHMUS.
MoxHo BblOpaTh Z-onenka, Mun-Maxce nm Her.

ZlononHutenbHbie onuuu k-cpeaHUX

Mrepammu. 3amaeT ynciio urepanuii 1j1s anropurma k-cpeganx.
Jlonyck 1151 cXoQuMOCTH. 3a1aeT AOIMYCK TS CXOAUMOCTH TSI aJIrOpuT™Ma K-CpeTHuX.

Ymncio MHTEPBAJIOB. 33/1a€T YKMCJIO MHTEPBAJIOB HAa THCTOrpaMMe aTpubyTOB, TeHepupyemoii k-cpeaumu. I'paHuib!
MHTEPBAJIOB JUUIS KaXI0ro aTpUOyTa BBIYUCIISIOTCS IJI00aJIbHBIM 00pa3oM 110 BceMy 00ydarolemMy Habopy JaHHBIX.
Merton pa3aesieHusl HA HUHTEPBAJIBI - PABHOIIUPOTHBIN. ¥ BCeX aTpUOYTOB - OJIHO U TO K€ YHMCJIO UHTEPBAJIOB, 3a
HCKJTFOUCHUEM aTPUOYTOB C OJTHUM 3HAYCHUEM, Y KOTOPBIX BCETO OJWMH MHTEPBAJL

Poct 6.,10K0B. 3anaeT (baKTop pocTa aJIsl NaMsAITH, BBIJICJIEHHOM MO/ XPaHCHUC NAHHBIX KJIaCcTepa.

MuHHMAJIbHBII NPOLEHT MOIeP:KKH aTPHOYTOB. 3a0aeT TOJIF0 3HAYCHUH aTpHOYTOB, KOTOPHIE TOJIKHBI OBITH
HEMyCTBIMU, YTOOBI aTPHOYT OBbLJI BKJIIOUEH B OMMCAHHUE MPABIII IS KAXKI0TO KjlacTepa. 3alaHue JJIs 3TOro
napaMeTpa CIMIIKOM OOJIbIIOro 3HAUSHUS B JAHHBIX C IPOIMYIIEHHBIMI 3HAYCHUSIMU MOJKET IIPUBECTH K OYCHb
KOPOTKUM UJIM JJaXe MyCTBIM IIpaBUjIaM.

dakTopusaumna HeoTpuuaTenbHbix maTpul (Nonnegative Matrix
Factorization, NMF) Oracle

dakTopu3anus HeoTpunatebHbIX MaTpuil (NMF) mosie3na /i1 cBeieHns 00JILIIIOro Habopa TaHHBIX K
penpe3eHTaTUBHBIM aTpudbyTaMm. [To cBoemy xapakTepy MO100HbII aHaM3y IrJ1aBHBIX KoMHnoHeHTOB (PCA), HO
CcrocoOHBI 06pabaTeIBaTh OOJIbIINE 0OBEMBI ATPUOYTOB U B MOJIEJIM aJAUTHBHOTO npeacTaByeHus, MNF - ato
MOIIHBIN, COBPEMEHHBIH aJITOPUTM UCCJICAOBAHUS JAHHBIX, IPUTOHBIN IS CAMBIX PAa3HOOOPA3HBIX BAPHAHTOB
UCIOJIb30BAHUS.

NMF MO0XHO UCIIOIB30BATH I 00paIleHns 0OJIBIIAX 00hEMOB JTaHHBIX (TAKUX KaK TEKCTOBBIC) B MEHbINHE, O0Iee
pa3peXeHHBIE IPEICTABIICHIS, COKPAIIAFOIIIE PA3MEPHOCTh TaHHBIX (OQHA U Ta e MH()OpManns MOXKET ObITh
MIpeJICTaBJIeHa C TPUMEHEHNEM ropa3/io MEHBIIIETO YnCiIa epeMeHHbIX). BerBox moneseit NMF MoxHO
MIPOAHAM3UPOBATH IIPU TOMOIIN KOHTPOJIMPYEMBIX METOOB O0yIeHHS, TAKUX Kak SVM, NI HEKOHTPOJIMPYEMBIX
METO/IOB U3y4EHHSsI, HATPUMED, METOI0B KyiacTepHoro anaymsa. Oracle Data Mining ucrnosib3yeT aaroputMbl NMF u
SVM n1s1 viccienoBaHusl HECTPYKTYPUPOBAHHBIX TEKCTOBBIX JTAHHBIX.

Onuuu moaenu NMF

Nmsa MO/J1e/IH MoHO CICHCPpUPOBATH UM MOJCIIN ABTOMATUYCCKH HAa OCHOBE ITOJISI HA3HAYCHU S UJIA ITOJIsA 1D (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJieit He 3a,£[aHo) b0 3a1aThb MOJIb30BATCJIBCKOC UMHA.

ITone ynukaabHOCTH. 3a7a€T OJIe, UCIOJIb3yeMOe ISl OJTHO3HAYHON UACHTU(DUKALIY KaX10TO HAOIIFOACHHSL.
Hanpumep, um moxeT 0b1Th noJte ID, Takoe kak ID nokymareas. IBM SPSS Modeler Hak/1agbIBacT OrpaHHYCHHUE:
[OJIE KJIFOYa TOJDKHO OBITh YHUCJIOBBIM.

Ipumeuanue: [1ns Beex y3i0B Oracle, kpoMe nosteit AnantuBHblil kputepuii baiteca Oracle, O-kiactep Oracle n
Amnpuopnsrit anasm3 Oracle, 3To moJte - HeoOs3aTeIBLHOE.

ABTOMaTHYeCKasi NOAroToBKa AaHHbIX. (Tosbko mis 11g) BrirouaeT (Mo yMOJTYAHUIO) WA OTKITFOYACT PEXKUAM
aBTOMAaTHYECKO# moaroToBku manHbIX Oracle Data Mining. Ecim aToT nepexirouaTens BriroueH, ODM
ABTOMATHYECKH BBIIOJIHSET MPeoOpa30oBaHMs TaHHBIX, TpeOyeMble YKa3aHHBIM arOPATMOM. JlOTOJTHATEIIFHYIO
nHpopManuio cMoTpuTe B pasnaene [lonatusa Oracle Data Mining.
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MeTox HOpMaM3aMuK. 3a71a€T METO HOPMAaJIU3AIUH JIJIsI HEMPEPBIBHBIX BXOIHBIX TOJIEH 1 MOJIei Ha3HAYCHUS.
MosxHo BbIOpaTh Z-onenka, Mun-Makc wym Her. Ecniu nepexirouatesib ABToMaTH4ecKasi NOAroTOBKA JAHHBIX
BKJItOUeH, Oracle BBIMOJIHSIECT HOpMAJIM3alUio aBTOMATHYeCKU. UTOOBI BRIOPATh METO HOPMAJIU3AIMK BPYYHYIO,
BBIKJIFOYUTE 3TOT NEPEKIIFOYATEIb.

JononHutenbHbie onuuu NMF

3agaiiTe YnCJI0 BO3MOKHOCTEN. 3a/1a€T YMCIJIO BO3MOKHOCTEH, ITOIJICKAIINX U3BJICUCHUIO.

CTtapToBoe 4HCJI0 FeHepaTopa NceBI0CTyYalHbIX unce1. 3aaeT HauaJbHOE 3HAYEHIE TeHEpaTOpa NICEBIOCTy aitHbIX
yuces it anroputma NMFE.

Yucio urepammii. 3agaet yucio utepanuit 1ig aaroputma NMF.
Jlonmyck 151 X0 MMOoCTH. 3a71aeT JOMYCK JIJIsI cXoauMocTu aroputrma NMF.

IToxa3ath Bce BO3MOKHOCTH. BBIBO,Z[I/IT ID BO3MOXHOCTH 1 JOBCPUTCIIbHYIO BEPOATHOCTD IJIAA BCEX BO3MOXKHOCTEH
(BMCCTO BBIBO/IA 9TUX 3HAYCHUM TOJIbKO JJIS Hy‘{H_ICfI BO3MO)I(HOCTI/I).

AnpuopHbin aHanu3 Oracle

AJITOPUTM anpHOPHBIX 3HAYCHHII BBINOJIHSIET OOHAPYKEHUE IPABUJI CBS3bIBAHMSI B AaHHBIX. Hanpumep: "ecin
MOKyHaTes b IPHOOPETET OPUTBY M CPEJCTBO NMOCIIE OPUTHS, TO OH KYIUT KPeM [JIs OpUTHS ¢ JOBEPUTEILHOMR
BeposiTHOCThIO 80%". DTy mpobiiemMy HcCaeI0OBaHUS CBSI3bIBAHUS MOXHO PA3JIOKUTH HA JBE COCTABJISIONIUE
noANpPOOJIEMBI:

* Haiitu Bce coueTanusi TOBapoB (Ha3bIBA€MbIE YACTO BCTPEUAFOIMMUCS HAOOpaMU TOBAPOB), TOIIEPKKA
KOTOPBIX BBIIIIE MUHUMAJIbHOM.

* CreHepupoBaTh Hy)XHBIE IPABUJIA TIPU IIOMOIITH YaCTO BCTPEUAIOIINXCS HAOOPOB TOBapoB. Maes B TOM, 4TO ec,
HarpuMmep, yacto Bcrpedarotcs ABC u BC, mpasmiio "A noapazymeBaeT BC" coxpaHseTcs, ecJii OTHOIIIEHUE
support (ABC) k support (BC) Gymer He MeHbIIIE MUHMMAJILHON TOBEPUTENILHON BeposTHOCTU. MMeiiTe B BuLy,
4TO y 3TOr0 MpaBUJia MUHUMAJIbHAS TOAIEPXKKA, TOCKOJIbKY yacTo BcTpeuaeTcs ABCD. Ces3biBanne ODM
MOACPKUBAET TOJIBKO IpaBuiia ogHoro koncekBeHTa (ABC noapasymesaer D).

Yucsio yacTo BCTpeyaroluxcs HA0OPOB TOBAPOB PEryIUpyeTcs apaMeTpaMyu MUHUMAJIbHON noaaepxKu. Yucio
YaCcTO TeHEPUPYEMBIX IPABHIT PETYJIMPYETCS YACIIOM YaCTO BCTPEUAFOIINXCS HAOOPOB TOBAPOB U ITAPaMETPOM
JIOBEPUTEIILHOW BepOsITHOCTH. Ecim 1711 mapameTpa TOBEpUTEIIbHOM BEPOSITHOCTH 3a1aTh CJIUIIIKOM OOJIBIIIOE
3HAYCHHUE, B MOJICJIN CBS3BIBAHUS MOTYT OKa3aThCS YaCTO BCTPEUAFOIIIECss HAOOPBI TOBApOB, HO HE OYIET MpaBUIL.

B ODM p1st anropuT™Ma anprOpPHBIX 3HAYSHUH NCTIOJIB3yeTcs peaym3anus Ha ocHoBe SQL. lllarm remepupoBanus
KaHAMIATOB U BBIYUCIICHUS MOAACPKKU PeaM3yI0TCs Mpu oMoy 3anpocoB SQL. Crenuam3npoBaHHbIE
CTPYKTYpPBI JAHHBIX B MAMATH HE UCIOJIb3YIOTCA. 3anpockl SQL TOYHO HacTpauBaroTcs A1 4acTOro 3aIycka Ha
cepBepe 6a3 TaHHBIX IPU HOMOIIU Pa3HOOOPA3HBIX COBETOB.

Onuuu nonen anpUOpPHbLIX 3HaYEHUN

Bce y3161 MOJIeTTMpOBaHUS coAepKaT BKJIAAKy [10J1s1, T MOKHO 3aJaTh ITOJIS TS UCIIOJIb30BAHUS IIPH IOCTPOSHUT
MO/IEJIH.

Hepe):[ IIOCTPOCHUEM MO/JCIIN AlTPUOPHBIX 3HAYCHU N HYXHO YKa3aThb IIOJIA, KOTOPBIC Bbl XOTUTC UCIIOJIB30BATH B
Ka4ueCTBC HOSHHHﬁ, HCCIICAYEMBIX NP1 MOACJIUPOBAHUN CBSA3bIBAHMA.

WUcnoas3oBaTh napamMeTpsl y3J/ia THIA. Ora OIus YKa3bIBA€T y3JIy, UTO CJIEAYET UCIIOJIb30BATH I/IH(I)OpMaIII/IIO (6]
IOJIAX U3 y3J1a TI/IH, PacClnoJIOKECHHOI'O BBIIIC. 210 3a4aHO 110 YMOJIMaHHIO.
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Hcnosb30BaTh N0/1b30BaTe/IbCKHE NApaMeTPbl. DTa ONIUS YKa3bIBACT y3JIy, UTO CIIEYeT UCHOJIb30BATh
nHGOPMAIHIO O MOJISIX, 3aJaHHYIO 3/1€Ch, & HE Ty, UTO 3aJaHa Ha PACIOJIOKEHHBIX BhIe y3yax Tum. ITocie Beibopa
3TOI ONIMYU 3a/1aliTe OCTAJIbHBIE OIS B TUAJIOTOBOM OKHE, KOTOPOE 3aBUCUT OT TOT'O, UCIOJIb3YETCs JIN
TpaH3aKIMOHHBI (hopmaT.

Ecnu BBI He ucmoib3yeTe TpaH3aKIMOHHBINA (hopMaTt, 3aaaire:
* Iloas BBoga. BriGepuTe BXOAHBIE MOJI. DTO AaHAJIOTUYHO 3aJaHUIO JIJIS OJIs poJu Bxogroe Ha y3ie Tur.

* TToaMHO:kecTBA. DTO TOJIE TO3BOJISET 3a/1aTh IOJIE, C TOMOIIbIO KOTOPOTO JTaHHBIE OYIYT pa3aesIsaThCs Ha
OT/EJIbHBIC BEIOOPKH TSI 9TANIOB OOYUEHH S, NCIILITAHUS M IPOBEPKH NP MOCTPOCHAN MOJICIIH.

Ecimm BbI ucmob3yere TpaH3aKIUOHHBIN popmar, 3agaiite:

Hcnosb30BaTh TpaH3aKuHOHHBIN (popMaTt. Vcromb3yiiTe 3Ty ONLUIO, €CJIM XOTUTE IpeoOpa3oBaTh JaHHEIE,
coiepKallye 0 OJHOI CTPOKE Ha NO3HUILUIO B JaHHBIE, COAEPIKAIINE IO OJHOM CTPOKE Ha HAOIIFOACHHE.

HpI/I BbI60pe 3TOM ONIMHU U3MEHSFOTCS 3JIEMEHTHI YIpaBJICHUA IOJIIMU B HUYKHEHW 4aCcTH 5TOro AUaJIOrOBOIO OKHA:

st Tpan3aknuonHoro gopmara 3amanTe:

e ID. Bribepute B cniucke mosie ID. B xauectse noJsist ID MoryT ucrnosib30BaThCs YUCIIOBBIC UJIM CUMBOJINYECKIE
noJjist. Kaxioe yHuKaJIbHOE 3HAYSHHE 3TOTO MOJIS JIOJDKHO O3HAYaTh KOHKPETHYIO eIMHUIYY aHam3a. Hanpumep,
B IIpHUKJIaTHOM porpamMme [ToTpeduTesbckas Kop3uHa Kax bl ID MOXeT npecTaBiIsaTh OTACTIBHOTO
nokymaTesst. JIJ1s mpuKIagHoi TporpaMMbl AHAIN3 BeO-)KypHAJIOB Kax bl ID MoXeT mpeIcTaBiIsiaTh
komnbroTep (mo [P-anpecy) mim nosb3oBaTesis (M0 JAHHBIM BXO/a B CHCTEMY).

* Copaepxumoe. 3a/1aiiTe MoJjie COACPKUMOTO I MOJIETTA. DTO HOJIe CONCPKUT IMO3UINIO, UCCIIEAYEMYIO ITPU
MOJICJIMPOBAHUY CBSI3bIBAHUS.

* IToaMHuoxkecTBa. DTO MOJIE MO3BOJISET 3a1aTh M0JIE, C IOMOILBIO KOTOPOro JaHHbIE OyayT pa3essiThCs Ha
OTJIeJIbHBbIE BLIOOPKHU JJIs1 ATAOB 00Y4EHUSsl, UCIIBITAHUS U IPOBEPKH IPHU OCTpoeHun Moaesu. Co3aaB Moelb
P OMOIIX OJTHOM BBIOOPKY U MCHBITAB €€ P MOMOIIHN APYTOil, MOKHO MOJYYUTh HAICXKHBII TOKa3aTe b
KadecTBa 0000IIeHNS MO1eJ I Ha O0Jiee KpYIHBIE HAOOPHI JAHHBIX, MOAO0HBIE TeKYIM. Ecim npu momormn
y310B Tum mum Pasaesn Ob1H onpeesieHbl HECKOJIBKO MOJIeH pa3aesioB, Ha BKiIaake [1orsg Ha KaxaoM y3iie
MO/JICJIMPOBAHUS, TAE UCTIOJIB3YETCs pa3ieieHNe, TOJDKHO OBITh BEIOPaHO OHO moJie pasaeina. (Ecim
MPHUCYTCTBYET TOJBKO OJWH pa3/iesl, OH OYJIET UCIOJIb30BATLCS ABTOMATUYECKU IPH BCSIKOM BKJTFOUSHUH
paszaenenns.) Kpome Toro, yutute, 4TO JJI IPUMEHEHHUS BRIOPAHHOTO pa3feia B aHAJIM3e Ha BKJIAIKe
[TapameTpsl MoeH IS y3J1a TOJDKHO OBITH TakKe BKJIFOUEHO pasjesieHue. (Bblkirouenue 3Toit onuuu nejaet
BO3MOXHBIM OTKJIIOUEHUE pa3jesieHus 6e3 U3MEHEeHUs 3HaYeHU napaMeTpoB MOoJIei.)

Onuuun moaenu anpUoOpPHbIX 3HaUYEeHUN

Nms MO/J1e/IH MoxHO CITCHCPpUPOBATDb UM MOJCIIN ABTOMATUYCCKHU HAa OCHOBE IOJISI HA3HAYCHU S NUJIA ITOJIA ID (.HI/I6O
THIIA MOJICJIN B CJIy4vae, €CJIM HUKAKO€ U3 3TUX noJie He 3a11aHo) 100 3a4aTh IMOJIb30BATECIIbCKOC UM,

IMose yHukaJbHOCTH. 331a€T TOJIE, UCIIOJIB3YeMOE JIJISl OJTHO3HAYHON UACHTH(PUKAIINU KaXKIOTO HAOJIIOICHHMSI.
Hanpumep, um MoxeT ObITh noJie 1D, Takoe kak /D moxynareas. IBM SPSS Modeler HakiapiBaeT orpaHuueHuE:
oJIe KJIFo4a I0JKHO OBITh YHACIIOBBIM.

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

ABTOMaTHYecKasi NOAroToBKa AaHHbIX. (Tombko nys 11g) BrirovaeT (Mo yMOJTYAHUIO) WA OTKITFOYAET PEXAM
aBTOMAaTHYeCKOU oAroToBKH daHHBIX Oracle Data Mining. Eciim 3TOT nepeximouaTess BKiroueH, ODM
ABTOMATHYECKH BBITIOJIHIET MPeoOpa3oBaHus JaHHBIX, TpeOyeMble YKa3aHHBIM aJrOpUTMOM. J{OMOTHUTETHHYIO
uHpopMmarmio cMoTpute B pasneie [Honarus Oracle Data Mining.
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MaxkcumaJbHas UIMHA NPaBHiIa. 3a1aeT MaKCHMAaJIbHOE YHCIIO TPEABAPUTEIIbHBIX YCIIOBUIL 7151 JIFOOOTO NMPaBHIIA;
resioe yucio oT 2 10 20. DTo crnocod orpaHUIeHNs CI0KHOCTH NpaBIIL. Eciii mpaBuiia CIMIIIKOM CJIOKHBI MITH
creru(pUIHbI UJIM €CJIM Balll HAOOp MpaBUJI TPeOyeT CIUIIKOM MHOTO BpeMEHHU Ha 00ydeHHe, ToNpooyiiTe
YMEHBIIUTDH 3HAUYCHNE 3TOr0 HapaMeTpa.

MunnMaIbHAsS JOCTOBEPHOCTD. 3a/1aeT MUHUMAJIBHBIN YPOBEHb JTOBEPUTEIILHOI BepOsTHOCTH (3HAUYeHHE Mex 1y 0 u
1). ITpaBuma ¢ qOBepUTEIHHON BEPOSITHOCTHIO MEHBIIIE YKA3aHHOT'O KPUTEPHSI OTOPACHIBAFOTCS.

MunumaabHast noIepKKa. 3a1aeT Mopor MUHIMAJIBHOM moaaep Kk (3HadeHne Mexay 0 u 1). [Ipasuia ¢
JIOBEPUTEIILHON BEPOSITHOCTHEO MEHBIIIE YKA3aHHOTO KPUTEPUST OTOPACKIBAIOTCSI.

MuHnumanbHaa anuHa onucaHuAa (Minimum Description Length, MDL)
Oracle

AJropuT™ MUHHMAJIbHOM MumHBI omcanus (Minimum Description Length, MDL) Oracle nomoraet onpeneiiTs
aTpuOYTHI ¢ HAMOOJIBIIIIM BIIMSTHAEM Ha aTPUOYT Ha3HA4YeHNs. HacTo 3HaHUE aTPHOYTOB C HAMOOJIBIIINM BJIASTHAEM
IIOMOTAET JIyYIlle MOHATh OM3HEC U YIIPABIIATh UM M MOXET OMOYb YIPOCTUTD OTepaIi MoienpoBanus. Kpome
TOTO, 3TH aTPUOYTH MOTYT yKa3aTh HA TUIBI JAHHBIX, KOTOPBIMHU, BO3MOXHO, BBl 3aXOTUTE TOMOJHUTH MOICIIH.
MDL MOXeT UCTIoJIb30BaThCS, HAIPUMED, [T BBISIBJICHHSI aTPUOYTOB Mpoliecca, Hanbojiee BaKHbIX IS
npecKa3aHus Ka4eCTBa KOMIUICKTYIOIIEro U3aesiusi, (PakKTOPOB, CBSI3aHHBIX C OTTOKOM KJIMCHTOB, UJIA T'€HOB,
KOTOPBIC BEPOSITHEE BCETO CBSI3aHbI C KOHKPETHO 00JIE3HBIO.

Anroputm MDL Oracle oTOopacsiBaeT BXOIHBIE OIS, KOTOPbIE OH PACIIEHUBAET KaK MaJIOBAKHBIE JIJISI
npecka3aHus Ha3HavYeHUs. 3aTeM IPU MOMOIIU OCTAJIbLHBIX TOJIEl OH CTPOUT CJIETIOK MOJIEJT!, KOTOPBIi
cBsI3BIBaeTCs ¢ Mojiesibio Oracle, BeiBogmMoit B Oracle Data Miner. ITpu mpocmoTtpe mojen B Oracle Data Miner
BBIBOJIUTCS TMarpamMma, moKa3bIBaroIias OCTAIOIUeCs BXOAHbBIE TIOJIsI, PAHKUPOBAHHBIE B MOPSIIKE UX 3HAUUMOCTH
MIpU NpeCKa3aHuy HA3HAUCHMSI.

OTpPII.laTCIIbeIﬁ paHr yKa3bIBA€T HA IIyM. BXO}IHIJIC IIOJIA C HYJIEBBIM HUJIM OTPULATECJIbHBIM PAHIOM HE BHOCAT
BKJIaJ B MPEACKA3aHUC U, CKOPEC BCEIrO, X CJIICAYCT YAAJIUTh U3 JaHHBIX.

YTOOKI BEIBECTH AT PAMMY:
1. MlenxauTe MpaBOil KHOMKON MBIIIH MO CJICNKY MOJEJIN HA TAJIUTpe MoJiesel u Beibepute IlpocmoTp.

2. B oxHe MoJem HaXXMUTE KHOTIKY 17151 3amycka Oracle Data Miner.

3. Coemunutech ¢ Oracle Data Miner. JlonosuTebHY0 HEGOPMAIMIO cMOTpHTE B paszeie [‘Oracle Data Miner’]

4. Ha nanenu HaBuramuu Oracle Data Miner packpoiite Moaeam, a 3atem BaxknocTh aTpndyToB.

5. Bwibepute npaBusibHyro Mo/jiesb Oracle (y Hee Oy/IeT TO JKe UMsl, UYTO U y HOJIsl Ha3HAYCHMUsI, 38 JAHHOTO BAMHU B
IBM SPSS Modeler). Eciii BbI He yBepeHBI, Kakast MOJEJIb BepHA, BBIOEpHUTE MANKy BaXkHOCTHh aTpUOYTOB |
HaliiuTe MOJIEJIb 110 JIATE €€ CO3/IaHusl.

Onuun moaenu MDL

HNmsa MOJEC/IH MoxHO CIreHEpUPOBATHL UM MOJICJIM ABTOMATHUYCCKU HA OCHOBE IOJIA HA3HAYCHU A UJIA ITOJIA ID (J'II/I6O
THUIIa MOJCJIM B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3az[aHo) b0 3a4aTh IIOJIb30BATCIIbCKOC NMHI.

Iose ynukaabHOCTH. 3a/a€T OJIe, UCIOJIb3yeMOe /IS OJTHO3HAYHON UACHTU(DUKAIIMY KaX/I0TO HAOIIFOCHHSL.
Hanpumep, nm moxeT ObITh noste ID, Takoe kax ID mokymarteas. IBM SPSS Modeler HaksTagpIBaeT orpaHIYCHHUE:
0JIE KJTFOUA JIOJDKHO OBITh YMCIIOBBIM.

IHpumeuanue: 15 Beex y3i0B Oracle, kpome nosieit AnantuBHblit kputepuii baiteca Oracle, O-kiactep Oracle u
Anpuopnsrii anasm3 Oracle, 3T0 moJte - HeoOs3aTeNILHOE.

ABTOMaTHYecKasi IOAroToBKa AanubiX. (Toisbko muist 11g) Brirroyaet (110 yMOJTYaHUIO) NITH OTKJIFOUACT PEKUM
aBTOMATHYECKO# moaroToBku maHHbIX Oracle Data Mining. Ecim 3ToT nepexirouaTess BkiroueH, ODM
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ABTOMATHYECKH BBIOJIHSET NPeoOpa3oBaHusl JAaHHBIX, TPeOYeMble yKa3aHHBIM aJIrOpUTMOM. JIOMOHUTEILHYIO
nHpopMaIuio cMoTpuTe B pasnaene [lonatusa Oracle Data Mining.

BayHocTb aTpubytoB Oracle (Al)

]_IBJ'H) BAXXHOCTHU anI/I6yTOB COCTOUT B BBISIBJICHUU anI/I6yTOB, KOTOPLIC CBSA3aHbBI B Ha60pe JaHHBIX C PE3YJIbTATOM,
U CTCIICHHU, C KOTOpOfI OHH BJIMSIFOT HA OKOHYATEJIbHBIN UCXO/I. V3ea BaxHocTb anI/I6yTOB Oracle AHAJIM3UPYCT
JaHHBIC, HAXOOUT 1a0JI0HBI 1 MIPEACKA3bIBACT UCXOAbI UJIM PE3YJIbTATHI CO CBA3AHHBIM JOBCPUTCIIbBHBIM YPOBHEM.

Onuuun moaenu Al

HNms moaen MOXHO CTeHEpUPOBATH UM MOJEJI aBTOMATHYECKU HAa OCHOBE MOJIs1 Ha3HAueHUs i 1oJist ID (6o
THIA MOJEJIN B CIIyYae, eCJIM HUKaKOe U3 ITUX MOJIel He 3aaH0) MO0 3aaTh OJIb30BATEIECKOE M.

Hcnoan3oBaTh Pa3J1€/ICHHbIC JAHHbIC. Ecmun OIIPEACJICHO I10JIC pa3Jaciia, 5Tad O rapaHTUPYCT, YTO JJId
MIOCTPOCHU S MOICJIA 6yL[yT HCIIOJIb30BATBHCS JaHHBIC TOJIBKO U3 pa3aeja 06y‘I€HI/IH.

ABTOMaTHYeCKasi NOAroToBKa AaHHbIX. (Tosbko mis 11g) BrirouaeT (Mo yMOJTYAHUIO) WA OTKITFOYACT PEXKUAM
aBTOMAaTHYECKO# moaroToBku manHbIx Oracle Data Mining. Ecim aToT nepexirouaTens BriroueH, ODM
ABTOMATHYECKH BBIIOJIHSET MPeoOpa30oBaHMs TaHHBIX, TpeOyeMble YKa3aHHBIM aJIrOPATMOM. JlOTOJTHATEILHYIO
nHpopManuio cMoTpuTe B pasnaenie [lonatusa Oracle Data Mining.

Onuum BbIbGoOpa Al

BKJ'Ia,E[Ka OHHI/II/I IMMO3BOJIACT 3a4daTh 3HAYCHUS NTAPaAMETPOB IO YMOJIYAHUTO JJI BbI60pa MJIN UCKJIFOUYCHU A BXO/JHBIX
MoJieH B CJICKE MOJICJIH. 3aTeM MOAECJIb MOXHO )106aBI/ITL B IIOTOK IJI4A BbI60p3. nouHa6opa noneﬁ, KOTOPEIC 6y,Z[yT
HCIIOJIb30BATHCA IPpU JajabHerIeM IIOCTPOCHUU MOICJIN. KpOMe TOT'0, OTHU 3HAYCHUA MOXHO IICPCONPCACIIUTD,
BbI6paB JOINOJIHUTEIIBHBIC ITOJIA NJIN OTMCHUB BBI60p TAKOBBIX B 6pay36pe MoJeJiel moJie TCHCPpUPOBAHUSA MOACIIN.
O,Z[HaKO 3HAYCHUA NAapaMETPOB IO YMOJYAHHUIO JCJTAFOT BO3MOXHBIM IPUMCHCHUC CJICTIKA MOJICJIA 6e3
JOIIOJIHUTECIIbHBIX H3MeHeHHﬁ, YTO MOXKET 0Ka3aThCsl OCOOCHHO MOJIE3HBIM JUIsL pa6OTLI CO COCHApUsAMMU.

JlocTymHbI cieyrolye napaMeTphl:

Bcee PaHKMPOBAHHBIC MOJISL. BLI6I/IpaeT IIOJIA Ha OCHOBE UX PAHXHUPOBAHUSA KAK 6dIHCHbIX, IOTPAHUYUHbIX NN
MAAOBAINCHBLX. I[.]'IH KaXxXJI0ro painra MOXHO OTPpEAaKTUPOBATh MCTKY, a TAKXKC 3HAUYCHUA OTCCUCHU S, IIPHU ITIOMOIIU
KOTOPBIX 6y[lyT Ha3Ha4YaTbCAd 3allMCU OJId TOT'O UJIM MHOT'O paHra.

MaxkcumajbHoe YHeI0 noJjeil. Beionpaet 7 BepXHUX 1OJIei Ha OCHOBE BaXKHOCTH.
Ba’KHOCTDb 00JIbIlle YeM. BEIOMpaeT Bce MoJIs ¢ BAaXXHOCTBHIO OOJIbIIIEe YKa3aHHOTO 3HAYCHUS.

Ilosne Haznauenus Bceraa COXpaHACTCA, HC3aBUCUMO OT BapuaHTa Bbl60pa.

Bknagka Moagenb cnenka moaenu Al

Bxutagxa Mopeib i cienka Mojeian Basxkaoctb atpudyToB (Al) Oracle BBIBOAUT paHT M BaXXHOCTb BCEX BXOHBIX
MOJIeH W TO3BOJISIET BBIOPATH MOJIS IS (PHIIbTPALMN TP TOMOIIH TIepekJIrouaTesieil B ctosome ciesa. [1pu
00paboTKe MOTOKA OCTAIOTCS TOJILKO BEIOpAHHBIE MOJIS (BMECTE € IpeIcKa3aHneM HazHaueHus ). OcTaabHbIe
BXOJIHBIE TTOJISI OTOpAChIBatOTCS. BapuaHThI BEIOOpA 1O YMOJTYAHUIO OCHOBAHBI HA OMITHSX, 3aJaHHBIX JIJIS y3J1a
MOJICJIMPOBAHMUSI, HO BBl MOXETe BBIOPATH JOTMOJHUTEBLHBIE MTOJIS1 UM OTMEHUTD UX BBIOOP HYKHBIM BaM 00pa3oM.

* UT0OBI OTCOPTHPOBATH CIHCOK IO CTOJIONY paHTa, AMEHH MOJIS, BAXKHOCTH WJIM HHOMY APYTOMY U3 BBIBOTUMBIX
CTOJIONIOB, IIEJIKHUTE TIO €T0 3ar0JI0BKY. MOXHO TakkKe BRIOPATH HYXKHYIO MO3UIINIO B CIIFICKE PSIIOM C KHOIIKOTT
CopTHpoBaTh IO 1 MPHU MTOMOIITN KHOMOK CO CTPEJIKAMHI BBEPX M BHU3 U3MEHUTD MOPSITIOK COPTUPOBKH.

* [Ipu MOMOIIHM MAHEJIM HHCTPYMEHTOB MOXHO BKJIFOUUTH UJIH BBIKJIFOUUTH BCE MOJIST U OTKPHITH JIUATIOTOBOE OKHO
BKJIFOUU T 1OJISI, T/Ie MOXHO OTOOPATH HOJIS 1O pary Wik BaXXHOCTH. Kpome TOro, mpu IeT9Ke Mo MOJIF0 MOXHO
yaepkuBaTh HaxaToil kiasumy Shift mym Ctrl, 4ToOBI 3TO T0JIe OBIIO TOOABIIEHO K YXKE BHIOpAHHBIM.
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* B mosicHenuu mojt Ta6J’II/II_[€I71 BBIBOJIATCA 3HAYCHUS IMTOPOTOB IJIS pPaAHXXUPOBAHUSA BXOIHBIX MoJIeH Kax BaXHbIX,
TIOIrpaHUYHBIX UJIM MAJIOBAXKHBIX. DT 3HAYEHUS 3aJar0TCA B PEXXUME MOJCTIMPOBAHMA.

YnpasneHue moaenamu Oracle

Mopemu Oracle 1o6aBiIstOTCSl HA TAJIUTPY MOJIEJIel TOYHO Takxke, Kak u npyrue moaenn IBM SPSS Modeler u
MOTYT UCIIOJIb30BAThCS MOYTH TAKUM JKe crtocoboM. OIHAKO €CTh HECKOJILKO BayKHBIX OTJIMYUI BBUIY TOTO, YTO
kaxkaas Mmojelb Oracle, coznannas B IBM SPSS Modeler, (hakTrveckn ccbliaeTcss Ha MOJIE)Tb, XPAHSIIIYIOCS Ha
cepBepe 6a3 TaHHBIX.

Bxknanka Cepsep cnenkoB moaenen Oracle

[Tpu noctpoennu monesm ODM uepe3 IBM SPSS Modeler co3naercst monens B IBM SPSS Modeler, a Taxxe
co3/aeTcst MM 3aMeHsieTcst MoJiesib B 0asze ganubix Oracle. Mognesns IBM SPSS Modeler Takoro pona ccpliiaeTcs Ha
coIep)KUMOE MOJes 0a3bl TAHHBIX, XPaHSIICcs Ha cepBepe 60a3 nanubix. IBM SPSS Modeler MoXkeT BBINOHSITE
IIPOBEPKY COTJIACOBAHHOCTH, COXPAHSISI MICHTUYHYIO CTeHEPUPOBAHHYIO CTPOKY KJIIO4el Moe/m 1 B Mojae IBM
SPSS Modeler, u 8 Mmosiesu Oracle.

Crpoka kiroua jutst kaxaoit moaesn Oracle BeiBouTCs B cTosioe Hugopmayus o mogeau B AUATOTOBOM OKHE
IMonyunts cimcox Mogeneid. Ctpoxa kiroua s mojien IBM SPSS Modeler BeiBouTes kax Kooy Mogesn Ha
Bkyagke Cepsep moaenn IBM SPSS Modeler (mpu momerieHnu B TOTOK).

Kuonky ITpoBeputh Ha Bkjajake CepBep MOXKHO HCIOJIB30BATH JJIs1 MPOBEPKU COBNACHUS KJTtoueit B Mmoaesm IBM
SPSS Modeler u B moaenu Oracle. Ecitu Mojiesb ¢ TakuM e uMeHeM B Oracle He HalifieHa MJIH KJTFOYM 3TUX MOJIesIeit
HE COBIIA/IAIOT, 3TO O3HAYAET, YTO Mojiesib Oracle ObLIa ylajieHa WM MOBTOPHO HOCTPOCHA C MOMEHTA ITOCTPOCHHUS
mouein B IBM SPSS Modeler.

Bknagnka CeBogka cnenkoB mogenen Oracle

Ha Briagke CBojika ciienka MOJEIM BBIBOIUTCS HH(pOpMAIs 0 caMoil Mojies (Anaiu3), 00 UCIOIb3yeMBIX B Heit
noJisix (/1o45), 3HAYEHHUSIX TAPAMETPOB, UCHOJIL3YEMBIX NIPH NOCTPOeHUM MOeIH, (IlapameTpsl mocTpoenus) n 06
o0yuenun monenu (Ceoaxa 1o 0dyuenuro).

ITpu nepBoM IpocMOTpe y3J1a pe3yJIbTaThl BKJIaAku CBOJIKA CBEPHYTHI. UTOOBI YBUAETH HYKHbIE BAM PE3yJIbTATHI,
pa3BEPHUTE COOTBETCTBYIOIINE UM 3JIEMEHTHI IPU MOMOIIY JIEMEHTA yIPaBJICHUs PACIIUPEHUEM CJIeBa OT HUX UJIH
BBIBEJIMTE BCE Pe3yJIbTATHI, HAXKaB KHOIKY Pa3BepHyTh Bce. UTOOBI CKPBITH Pe3yJIbTAaThI 110 3aBEPIICHUH X
IIPOCMOTPA, CBEPHUTE P MTOMOIIY JIEMEHTA YIPABJICHNS PACIINPEHIEM OT/AEIbHbIE PE3yJIbTATHI, KOTOPbIC BBI

XOTHUTEC CKPbITh, UJIM CBEPHUTE BCC PC3YJIbTATHI, HAXKAB KHOIIKY CBepHyTb BCe.

Anaym3. BeiBoautces napopmanms o KOHKpeTHOH Mmoaenu. Ecim B BallleM MCHOJTHEHNH B YKA3aHHBIH CIICTTOK MOIEIIN
BJIOKEH Y3€JI aHaJIM3a, B 3TOM pa3[ieJie HOSIBUTCS TaKke MH(POPMaIUs O BHIIOJHEHHOM aHaJIM3e.

IMoasi. Cnycok moJieid, UCIoJIb3yeMbIX B KA4eCTBE MoJIell Ha3HAUYEHUS U BXOIHBIX T0JIEH NPU NOCTPOSHUHN MOJIEIIH.
IMapameTpsl KoMnoHOBKH. COIEPKAT HHPOPMAIIHIO 00 MUCIOIb3yEMbIX IIPU IIOCTPOCHIH MO/ISJIN TapaMeTpax.

CBOILH&H l’lH(l)OpMa].lI(lﬂ no Oﬁy'IEHl/llO. BLIBO,HI/ITCH TUII MOJCJIN, ITIOTOK, HCHOHBSyeMLIfI JJIs1 €€ CO3JaHuA, CO3/1aBIIUI
€€ IOJIb30BATECJIb, OTMETKA BPEMCHU MMOCTPOCHUA MOICIIN U BPEMS, 3aTPAYCHHOC HA €€ IIOCTPOCHUE.

Bxknaaka NapameTpsbl cnenkos moaenen Oracle

Ha Bxmagke HapaMeTpm JJIA CJICTIKa MOACJIU MOXKHO IEPCONPEACIIUTD 3a/JTaHHBIC 3HAYCHU S ONPCACJICHHBIX OIIUi
Ha y3JI€ MOACJIUPOBAHUSA IJI1 neJseit CKOpHUHTA.

Hepeso pemennmii Oracle

I'maBa 4. MozpermpoBanue 6a3 JaHHBIX ¢ ucnosb3oBanueM Oracle Data Mining 47



Hcnob30BaTh CTOMMOCTH OIIMO04HOH Kaaccupuxkamun. OnpenesiseT, NCoIb30BaTh JI CTOMMOCTH OIIAOOYHON
wiaccuukanuu B moaesu Jepeso pemienuit Oracle. JJomoHUTEIbHYIO HHPOPMAIIUIO CMOTPHUTE B pasieic
[*CTommocTy ommbounOl Kinaccuukarmn” Ha cTp. 32}

NnentndukaTop npaBuia. DTa ONIMsI, €CJIM OHA BBIOpaHa (BKJIFOUEHA), JOOABIISET CTOJIOCI HACHTU(HUKATOpA
npasuiia B Mojiestb [epeso pemtennit Oracle. Mnentudukatop npasuia naeHTUGUIMPYET y3eiI B iepeBe, e
MIPOU3BOAMTCSI KOHKPETHOE Pa3OueHNe.

NMF Oracle

IToka3aTh Bce BOBMOKHOCTH. DTa OIIINS, €CJIM OHA BHIOpaHa (BKJIFOUEHA), BBIBOAUT ID BO3MOXKHOCTH 1
JOBECPUTEJIbHYIO BEPOATHOCTD JI BCEX BO3MOKHOCTEH (BMCCTO BbIBO/JIa 3TUX 3HAYCHUH TOJILKO JJIA nqueixi
Bo3MoyxHOCTH) B MoJiesit NMF Oracle.

Cnucok moneneun Oracle

Knromnka Crmcox mopeneii Oracle Data Mining OTKpBIBaeT AMAJIOTOBOE OKHO CO CIIUCKOM CYIIIECTBYFOIIUX MO/IeIeit
0a3bl TAHHBIX; B 3TOM OKHE MOJIEIN MOYKHO yIaIsTh. DTO AUAJIOTOBOE OKHO JOCTYITHO M3 AMAJIOTOBOTO OKHA
BcnomoraresbHbIE TPOTPAMMBI M U3 THAJIOTOBBIX OKOH OCTPOEHUS, IPOCMOTpa ¥ MPUMEHEHUS 151 Y3JI0B,
cBs3anubIx ¢ ODM.

JLutst KaX 0¥ MOIeJ I BBIBOJIUTCS Takasi HHPpOpMaIus:
* Wms moaemu. Vimst Mojiesu; 1o HEMY COPTHPYETCSI CITUCOK

* Undopmams o mogemn. OcCHOBHAST HHPOPMAIIHS O MOJIEJIN, COCTOSIIAS U3 JAThl U BpEMEHU COOPKU U UIMEHHU
CTO0JIOIA Ha3HAYEHUS

e Tun mogemm. Vims anroputma, KOTOpPbI HOCTPOUII 3TY MOJIEJb

Oracle Data Miner

Oracle Data Miner - 310 moJys3oBaTenbcknii mHTEpdeiic k Oracle Data Mining (ODM); oH 3aMeHsIET IPEXKHUIA
noJib3oBatesbekuit maTepgeiic IBM SPSS Modeler k ODM. Oracle Data Miner pazpaboTtaH, YTOOBI TOMOYb
AHAJIMTUKAM [PABUJILHO MPUMEHSTH aroputMbl ODM. JlocTrkeHHe ITHX HeJiell pean3yeTcsl HECKOJIbKIUMHU
crocobamu:

* Tlonb3oBaTesisiM TpeOyeTCst JOMOJHUTEIBHOE COCUCTBIE B IPUMEHEHUU METOUKH, PA3PEIIAOIei 1
MOJATOTOBKY JaHHBIX, ¥ BEIOOD asroputmoB. Oracle Data Miner cOOTBETCTBYET 3TOI NOTPEOHOCTH, IPETOCTABIISIS
OIEPALIUH 10 MCCJIEIOBAHUIO TAHHBIX JIJIsl IPOXOXKICHHUS TOJIb30BATEIISIME ITON OTBEYAIOIICH YKa3aHHBIM
TpeOOBAHUSIM METOIVKH.

* B cocras Oracle Data Miner BXOJsT yCOBEPIIICHCTBOBAHHAS U PACIINPEHHAS 3BPUCTHKA TIOCTPOCHUS MOJIEIICH 1
MacTtepa 1o IpeoOpa30BaHUIO, YMEHBIIAIOIINE BEPOSITHOCTD OMIMOOK MPH 3aTaHUH MAapaMETPOB MOJICIIHA 1
peoOpa3oBaHNUS.

Omnpenenenne coenunenus ¢ Oracle Data Miner

1. Oracle Data Miner MOXHO 3allyCTHTh C JIFOOOTO y3J1a MpuMeHeHHs Wi ioctpoenus Oracle n u3 mo60oro
JINAJIOTOBOTO OKHA BBIBOJA IpH ToMoIy KHokW 3amycTtuth Oracle Data Miner.

PucyHok 2. KHonka 3anycka Oracle Data Miner

2. Huanorosoe okuo Oracle Data Miner PegakTupoBaTth coe/luHeHHe BLIBOIUTCS JJIs1 TIOJIb30BATENS TIepes]
3aIlyCKOM BHEIIIHEeH npukIaaHoii nporpammel Oracle Data Miner (mpu yciioBuu, 4To onmusi BcmomoratebHble
MPUKJIaTHBIE IPOIPAMMBI ONpe/iejieHa MPABUIILHO).

Hpumel{aHue: 9t0 JANaJIOTOBOC OKHO ITOABJIACTC, TOJIBKO KOI'/Ia HET 3aIdHHOIO UMCHU COCIUHCHU .
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* 3apaiite ums coequaenus Data Miner u BBeauTe nHpopMmanuro o noaxosiiem cepepe Oracle 10gR 1 nym
10gR2. 3ot cepep Oracle nosmkeH ObITH TEM e cepBepoM, KOTopblit 3a1ad B IBM SPSS Modeler.

3. B mmanoroBom oxHe Oracle Data Miner BoidepuTe coeunenne mpe10CTaBISIOTCS ONIUN JJIs1 YKa3aHUs TOTO,
Kakoe UMsI CoeTMHEHNS (ONpeieJIeHHOE Ha II1are BBIIIE) CIIeyeT UCIOIb30BaTh.

Ha caiite Oracle mo aapecy |Oracle Data Mineri MO>XHO HAHTHU TOMOJHUTEIbHYIO HHPOpMAaIHIo 0 TpeOOBAHUSX K
Oracle Data Miner, 0 ero ycTaHOBKE U HCIOJIb30BAHUH.

NMoaroToBKa AaHHbIX

JIBa TUNa MOArOTOBKHU JAHHBIX MOTYT OBITh MOJIE3HBI, KOT/Ia JIJIS1 MOJICJIMPOBAHMS UCIIOJIB3YOTCS TAKUE AJITOPUTMBbI
Oracle Data Mining, kax HauBHasr1it Baifec, AnantuBHblii baitec 1 MeTO ONOPHBIX BEKTOPOB:

* Kareropuzauus, uim npeoOpa3zoBaHue HEMPEPHIBHBIX MOJIEH YUCIOBOTO AANa30HA B KATETOPUU ISl AJITOPUTMOB,
KOTOpbIE HE IPUHUMAIOT HEMPEPHIBHBIX JAHHBIX.

* Hopmamu3anus, nim npeodpa3oBaHUe YACIOBBIX JUANA30HOB, YTOOBI MOJIYYHTh CXOHBIE CPETHUE 3HAUCHUS U
CTaHAapPTHBIE OTKJIOHEHUSI.

Kareropuzanus

V3en kateropuzanuu IBM SPSS Modeler mogmepxuBaet psig MeToIOB KaTeropusanuu. MoXHO IPUMEHUTH
KaTerOpU3anuio K OJHOMY ITOJIFO WM K HECKOJIFKUM. ECIT BBITOTHATH KaTEropu3anuo 11 Habopa JaHHBIX,
CO3/IAI0TCS IOPOTOBBIE 3HAYECHU S, 1 MOXHO c0o3/1aTh y3eJ1 Beruucienus IBM SPSS Modeler. Oniepariuro BeIYHCIICHUS
MOXHO peobpa3oBath B SQL 1 mpruMeHNTD neper HOCTPOCHUEM 1 OIleHKO# Moaenu. [Ipu Takom moaxome
CO3/1AeTCS 3aBUCHMOCTH MEX/Ty MOJIEJIBIO M Y3JIOM BBIYHCIICHHUH, TAK YTO HE TOJIBKO BBIIOJHSIETCS KaTErOPU3aNns,
HO ¥ BO3HUKAET BO3MOXHOCTH IIOBTOPHO UCIOJIb30BATh CHENU(DUKAIINN KATETOPU3AINN B HECKOJIBKUX 3a1a4ax
MO/JICJIUPOBAHUS.

Hopmanuzanus

[Tpex e Yem UCIOJIb30BATh HEMPEPBIBHBIC IOJIS (IIOJISI YACIIOBOTO TAANA30HA) KaK BXOIHBIC ITOJIS B MOECIISX IO
METO/1Y OINIOPHBIX BEKTOPOB, 9THU MOJISI CHAYaJla HYy>KHO HOpMaJin30BaTh. Kpome Toro, [y MojeJieil perpeccuu
TpebyeTcs 0OpaTUTh HOPMAJIM3AIIIO, YTOOBI PEKOHCTPYHIPOBATH OLEHKH IO BHIXOTHON MH(POPMAIN MOICIIH.
IMapameTpsl Mosiert SVM atoT BO3MOKHOCTD BBIOpATh Z-3Ha4YeHusi, MUH-MaKc 1y HeT. Koaummen o
HOpMasm3anuu co3narorcs Oracle kax mar B mporiecce MoCTpoeHus Moies, 3akaunBatorcs B IBM SPSS Modeler u
COXPaHSIOTCS BMECTEe C MO/JIesIblo. Bo Bpems npuMeHeHns Ko PpUIneHTs TpeoOpa3yroTCs B BBIYUCIUTEIHHBIE
BoipakeHust IBM SPSS Modeler, ucriosib3yembie 1Jist HOATOTOBKH TAHHBIX K OLCHKE TIEPe/T Iepeiadeii JTaHHbIX B
MojieJib. B 9TOM cityyae HOpMaJm3anus TECHO CBSI3aHa ¢ 3aJa4ell MOIeIMPOBAHUS.

Mpumepsbl Oracle Data Mining

B cocrtas nmpoykTa BKJIFOUEH PsiJi MOTOKOB IIPUMEpPA, WILTFOCTpUpyromux ucnojibzopanue ODM ¢ IBM SPSS
Modeler. OTn moToku MOXHO HaiiTu B manke ycranoBku IBM SPSS Modeler B monkaTasore \Demos|
Database_Modelling\Oracle Data Mining\

IHpumeuanue: K nanke Demos MoxHO nepeiiT u3 rpynmnst nporpamMm IBM SPSS Modeler B mento [Tyck Windows.

IToToxu B ciemyromeit TabuIe MOXKHO UCTIOJIL30BATh BMECTE B MOCJIEI0BATEILHOCTH Kak IPUMEp Impolecca
nccienoBanus 0a3bl JAHHBIX, UCIOJb3Yomero aroputM SVM (Support Vector Machine - MexaHU3M BEKTOPOB
MOIIEPKKH ), mocTaBisieMmslii ¢ Oracle Data Mining:

Tabnuua 4. iccnenosanne 6a3 AaHHbIX - NPUMEPLI TOTOKOB

IMoTox Onncanue

1_upload_data.str Hcnosb3yeTcst I OYUCTKU ¥ 3aKaYUBAHUS JTAHHBIX M3
JI0CcKOro (paitna B 6a3y JaHHBIX.
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Tabmuua 4. Viccnenosanue 6a3 AaHHbIX - IPUMEPBI MOTOKOB (MPOAOIKEHNE)

IMoTox Onucanue

2_explore_data.str ITpenocTaBiser npuMep U3ydeHus JaHHBIX ¢ momoIsio IBM
SPSS Modeler.

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

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

5_deploy_model.str BreapsieT Moesb 1JTs OIICHKH Oa3bl TaHHBIX.

Hpumeqanue: YT006bI 3allyCTUTDb 3TOT NPUMEP, HAJJO BBIIIOJIHATD IIOTOKHU IO MOPAAKY. KpOMC 9TOro, y3JIbl
HUCTOYHUKOB U MOACIIMPOBAHHUA B KaXXIOM ITIOTOKE HAJJO UBMCHHUTDL, BKJIFOUYMB B HUX CCBIJIKY Ha IIOl'IyCTI/IMHﬁ
HUCTOYHUK OJAHHBIX IJIS 6asbl JaHHBIX, KOTOPYIO BBl XOTUTEC UCIIOJIB30BATh.

Habop gaHHBIX, HCHOJIb3yEeMBbIi B IPUMEpPax MOTOKOB, OTHOCUTCS K MPUKJIATHBIM IIPOrpaMMaM 00paboTKu
KPEAUTHBIX KapT U MPECACTABJIACT 3a/1a1y KﬂaCCI/I(i)I/IKaI_II/II/I C pa3JIMYHBIMU KAaTECTOPUAJIbHBIMU U HETIPEPBIBHBIMU
npearKTopamMu. JJonoHuTepHy0 HHpOopMannio 00 3TOM HabOpe JaHHBIX CMOTpPHTE B (hailjie crx.names B TOM ke
Mamnke, I71e HaXoAsTCs PUMEPHI TOTOKOB.

Ot1oT Habop maHHbIX noctyneH B peno3utopun UCI Machine Learning o anpecy fip.//fip.ics.uci.edu/pub/machine-
learning-databases/credit-screening/.

I'Ipumep MOTOKA: 3aKayKa AaHHbIX

[epBblit mpumep notoka, /_upload_data.str, Cry»UT 115l OYMCTKU M 3aKaYKH JAHHBIX U3 II0CKoro daitia B Oracle.

[Tockoubky st Oracle Data Mining (ODM) tpeGyeTcs noJjie yaukaisHoro 1D, B 3ToM HayajIbHOM IIOTOKE IIPU
[IOMOILIHY y3JI1a BLIYUCIICHUI B HAOOP AAHHBIX J00aBJIIeTCS HOBOE 1oJie /D ¢ yHUKAJIbHBIMU 3HaYeHusimu 1,2,3,
ucroJb3yromiee pyrkyo IBM SPSS Modeler @INDEX.

J1st 06pabOTKH MPOIMYIIEHHBIX 3HAYEHUI UCTIOJIb3YETCs Y3€J1 3aI0JIHEHNU I, TAK YTO IIyCThIE MOJIsI IPU YTCHUU
TEKCTOBOTO (aiisia crx.data 3amensrores Ha 3HaueHuss NULL.

I'Ipumep NMOTOKaA: u3yyeHmne AaHHbIX

Bropoii npumep notoka, 2_explore_data.str, CIIy UT 11 AEMOHCTPAIMK TOT0, KAK IPUMEHUTD y3eJI AYUT JaHHBIX,
4TOOBI HOJIYUYUTH 0030 JAHHBIX, BKJIFOYASI CBOJIHYIO CTATUCTUKY U AUATPAMMBI.

JIBOWHO IIEJTYOK 1O JUarpaMMe B OTYeTe ayAuTa JaHHBIX BEIBOJIUT OoJiee MOAPOOHYIO AUarpaMMy JITst
JIETaJIbHOTO U3YYEHUs JAHHOTO MOJIS.

Hpumep MOTOKaA: NOCTpOEeHue moaenu

Tpetuit npumep notoka, 3_build_model.str, wiumoctpupyeT noctpoerue mozaeu B IBM SPSS Modeler. [IBasx b
HIEJIKHUTE IO y3JIy UCTOYHUK 6a3bl JaHHBIX (¢ MeTKoit CREDIT), uTo0b!I yka3aTh HCTOYHUK TaHHBIX. UTOORI 3a0aTh
HACTPOUKM IOCTPOEHUS, IBAXK/IbI IIEJIKHUTE IO y3JIy OCTpoeHus (oH cHavasa nomeueH kak CLASS, Ho nocie
yKa3aHWUsl ICTOYHUKA JTaHHBIX nojTyyaeT MeTky FIELD16).

Ha Bxitajgike Mozesb 1najioroBoro okHa:
1. VOGenutecs, 4TO IS MOJISL YHUKAJILHOCTHU BbIOpaHo 3HaveHue ID.

2. VYb6enutech, uTo IS QyHKIUH siApa BEIOpaHO 3HAaYeHUE JIMHelinasi, a 1Tt MeToa HOPMAaJIM3aluu - Z-0leHKH.
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I'Ipumep MOTOKA: OLleHKa Mmoaesnun

YeTBepThlil mpuMep MOTOKA, 4_evaluate_model.str, WUTIOCTpUPYET NPEUMYIIECTBA UCOJIb30Banuss IBM SPSS
Modeler qyist MoaenupoBanus B 6a3e qaHHBIX. [Tociie BBINOJIHEHNST MOJIEJIN €€ MOXHO CHOBA TOOABUTD B IIOTOK
JIAHHBIX W OLIEHUTH IIPH HOMOIIIH Psiia THCTPYMEHTOB, KOTOpbIMH pacnosaraetr IBM SPSS Modeler.

[TpocMOTp pe3yIbTaTOB MOACIIMPOBAHHUS

ITpucoequHUTE K CIIETKY MOJICIIN y3€JI TaOJMIBI ISl MpocMOoTpa pe3ysibTaTtoB. [Tose $O-field16 conepxut
IpeJcKa3aHHoe 3HAUeHHeE T field ] 6 o kaxxgomy HabroaeHuto, a mosie $OC-field16 conepxut moxasaTesb
JIOCTOBEPHOCTH 3TOTO MPEICKA3aHUSI.

OrueHka pe3yIbTaTOB MOJIEIIU

[Tpu nomoru y3j1a aHaJim3a MOXHO CO3/1aTh MATPHILY COBIAJICHU, COACPKAIIYIO CTPYKTYPY COOTBETCTBHI MEX Ty
KaKIbIM TpeJICKa3aHHBIM MOJIEM U €ro MoJieM Ha3Ha4yeHus. UToObI YBUJIETh pe3yJIbTaThl, 3alyCTUTE y3eJI aHaJIu3a.

[Tpu momo1y y3J1a OIEHKA MOXHO CO3/1aTh AMAaTrPAMMY BBIUT PBIIICH, TpeJHa3HAYCHHYIO IS IEMOHCT PAIHT
MTOBBIIICHAS TOYHOCTH IPH MCIOIb30BAHUH 3TOH Moes. UTOOB! yBHIACTH Pe3yJIbTATHI, 3AMYCTUTE y3€JI OIICHKH.

I'Ipumep NMOTOKa: BHeaApeHue moaenu

Kornma mocturayra JocTaTouHasi TOYHOCTH MOJIEIIH, 3TY MOJEJIb MOXHO BHEIPUTH JJIS1 HCIOJIb30BAHUS BO BHEIITHUX
MPUKJIATHBIX IPOTpaMMaXx HJIU IS yOJIMKAIUU B TOM e 0a3e JaHHBbIX. B 3akIIrounTesIbHOM IpUMepe MOoTOoKa,
5_deploy_model.str, nanabie cuntbiBaroTcs n3 Tabmuibl CREDITDATA 1 3aTeM OIICHUBAFOTCS U IYOJIUKYFOTCS B
tabymie CREDITSCORES mpu momormm y3i1a myOJmKaTopa 6HeApUTs peuietue.
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FmaBa 5. MogenuposaHue 6a3 gaHHbIX ¢ ucnonb3osaHnem IBM
InfoSphere Warehouse

IBM InfoSphere Warehouse n IBM SPSS Modeler

IBM InfoSphere Warehouse (ISW) npenocraBiisieT ceMeicTBO ajropuTMOB HCCJIEIOBAHMS JTAHHBIX, BKJIFOYCHHBIX B
persimmonnyro CYB/I IBM DB2. IBM SPSS Modeler npegoctaBiisieT y3JIbl, TOACPKUBAIONINEC HHTET PAIIEO
CJIeIy oKX aJIroputMoB IBM:

e JlepeBbs pelieHui

* TlpaBusa cBA3bIBAHUSA

e Jlemorpaduyeckas KJIacTepu3alus
* Kracrepuzanus Koonena

* [IpaBmia mocJe10BaTeIbHOCTH

* Perpeccust npeobpazoBanus

e JluneliHas perpeccust

e [lommHOMMATBEHAS PETPECCUS

e Hausnsbiii baiiec

* Jlorucruueckas perpeccus

* BpemeHHBIE psIITBI

Bouee moipobHyro nudopmarmio 06 ITUX aJIrOpUTMax CMOTPUTE B JIOKyMEHTAIMHU, IpUIaraeMoit k ycranoske IBM
InfoSphere Warehouse.

TpeboBaHua ana uHterpauum c IBM InfoSphere Warehouse

Crenyrommue ycaoBUs - 9TO 00s3aTesIbHbIE IpeJBapUTeIbHbIe TPeOOBAHNS [JI IPOBEICHUS] MOAEIUPOBaHUs B Oa3e
JaHHbIX mpu oMot InfoSphere Warehouse Data Mining. UToOs! yOeauTcst B UX COOJIIOICHUH, MOXET
noTpebOBATHCS NPOKOHCYJIbTHPOBATLCS € aIMUHUCTPATOPOM 0a3 TaHHBIX.

* [Iporpamma IBM SPSS Modeler, padoratomas ¢ ycranoskoii cepep IBM SPSS Modeler B Windows nim UNIX
* IBM DB2 Data Warehouse Edition Bepcuu 9.1

or
* IBM InfoSphere Warchouse Enterprise Edition Bepcuu 9.5

e HWcrounuk ganueix ODBC misa coequaennst ¢ DB2, xak onnrcaHo HUXE.

Ilpumeuanue: MonemupoBanue 6a3 maHHbIX U ontuMusanus SQL TpedyroT, uToObl Ha koMnbioTepe IBM SPSS
Modeler 6bL1a BKJIFOYEHA BO3MOXKHOCTD coetnHenus ¢ cepepom IBM SPSS Modeler. [Tpu BiroueHHOM
BO3MOXKHOCTH COEIMHEHHSI MOKHO O0OpaIaThes K aJlrOpUTMaM 06a3 TaHHBIX, BBINOJIHATE 00paTHLI nepeHoc SQL
HEMOCPe/ICTBEHHO ¢ kymeHTa cepBepoM IBM SPSS Modeler u obpamatsces k cepepy IBM SPSS Modeler.
[TpoBepbTe TEKyIllee COCTOSIHUE JIUIICH3MH, JIJIS Yero B MeHIO kKimeHTa cepsepom IBM SPSS Modeler BoibepuTe:

Cnpaska > O nporpamme > /lono/iHuTe IbHBbIE MO IPOOHOCTH

Eciii BO3BMOXKHOCTb COCIMHEHNUS BKJIFOUeHA, Ha BKJIafke COCTOSIHUE JIMIIEH3UN BbI yBUIUTE Omnio Pa3peienue /s
cepBepa.

Enabling Integration with IBM InfoSphere Warehouse

Uto6s! BKiOunTH IBM SPSS Modeler unterpanuto ¢ IBM InfoSphere Warehouse (ISW) Data Mining, Haio
ckoH(purypuposathb ISW, co3aats ucroununk ODBC, BKIIOYUTH HHTErPAIMIO B IMAJIOTOBOM OKHe BcroMoraTtebHble
nporpammel IBM SPSS Modeler, a Takke BKITFOUHTH TeHEpHpOBaHUe U onTuMm3anuro SQL.
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Kon¢urypuposanne ISW

UToObI ycTaHOBUTH U cCKOH(DUTrypupoBath ISW, crienyiite MHCTPYKIMSIM B PYKOBOJCTBe Y cranoska InfoSphere
Warehouse.

Cosnanne ncrounuka ODBC gisg ISW

Yto0bI BKIFOUUTH coennuerre Mexay ISW u IBM SPSS Modeler, Hamo co3aaTh MMsI ICTOYHAKA JTAHHBIX CUCTEMBI
ODBS (data source name - DSN).

ITepen cozganmem DSN BaM HaJ10 MOHNMATH OCHOBBI ICTOYHUKOB JaHHBIX U ApaiiBepoB ODBC, a Takxe
noJyiepxky 6a3 nanusix B IBM SPSS Modeler.

Ecym cepsep IBM SPSS Modeler u IBM InfoSphere Warehouse Data Mining paboTaroT Ha pa3HbIX XOCTax, Co3/aiTe
oauHakoBble DSN ODBC Ha kaXJ10M U3 9THX XOCTOB. Y 0€IUTECh, YTO BbI UCIOJIL3YETE OJHO U TO K€ UMSI JIJIS
3toro DSN Ha kaXX10M XOCTe.

1.

10.

1.
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Ycraunosute apaiisepst ODBC. Onu noctynssl Ha ycranoBounoM aucke IBM SPSS Data Access Pack,
HOCTABJIAEMOM C 3TUM BBIIYCKOM. 3amycTute hails sefup.exe, 4TOObI 3allyCTUIIACH IPOIrPAMMa YCTAHOBKH, U
BbIOEpUTE BCe Hy)XHBIE IpaiiBepbl. CiieyliTe HHCTPYKIMSM Ha SKpaHe, YTOObI yCTAHOBUTD JpaiiBephl.

a. Cosmaiite DSN.
Hpumeuanue: TlocnemoBaTeIbHOCTh MEHIO 3aBUCUT OT UCIOJIb3yeMoit Bepcun Windows.

* Windows XP. B menro I1yck Beibepute Ilanens ynpasienns. lllekHuTe 1BaXKAbI IO 3HAUKY
AJIMHHHCTPHPOBaHHe, a 3aTeM - 110 3Hauky Mcrounnku gannbix (ODBC).

* Windows Vista. B menro ITyck Beibepute I1aneas ynpasaennsi, 3ateM Boeioepute Cucrema. IllenxauTe
JIBaXK/IBI O 3HAUKY AIMHHHCTpHpoBaHue 1 BeiGepuTe MeTounnku nanubix (ODBC), 3aTem BuiOepuTe
OTKpBITD.

* Windows 7. B mento ITyck Beibepute Ilaness ynpasienus, 3aTeM CucreMa u 6€300aCHOCTb, 3aTeM
AjavunuctpupoBanne. Boioepute Mctounukn gannsix (ODBC), 3atem BbiOepuTe OTKPBITD.

b. [lenxuuTte mo Bryaake Cucremuoe DSN, a 3aTeM HakMuTe KHONKY /I06aBHTD.

Bri6epute npaitsep SPSS OEM 6.0 DB2 Wire Protocol.

Haxwmute kHonky I'oroso.

B muanorosom okue Ycranoska apaiiBepa ODBC DB2 Wire Protocol:

* 3apaiiTe UMsI UICTOYHHUKA JAHHBIX.

* B nose [P-aapeca BBemuTe UMs XOCTa cepBepa, Ha koTopoM Haxoautes peisinnonHas CYB/] DB2.
* [Ipumurte 3HaYeHUE IO yMordaruto 1t mopta TCP (50000).

* 3apnaiiTe M 6a3bl JAHHBIX, C KOTOPOH BB OyJIeTe COCAMHSITHCS.

Haxxwmute knonky I1poBeputh coeuHenue.

B nuanorosom okue Peructpanus 8 DB2 Wire Protocol BBeauTe MMs 0JIb30BaTEIISI U HAPOJIb, JAHHBIN BaM
aJIMIHUCTPATOPOM 0a3bl JaHHBIX, a 3aTeM HaxkmuTe kHonky OK.

TTosiButcst coobmenue Coennenne yCTaHOBJIEHO! .

Jpaiisep ODBC IBM DB2. Ecim Bait ODBC pgpaiisep - aTo apaiisep ODBC IBM DB2, cienyiiTe ykazanusim
HIKe, 4To0nI co3gat DSN ODBC:

B oxne AnmuHncTpaTop neTouHrkoB gaHHBIX ODBC oTkpoiite Bkiaaaky DSN cucTeMbl 1 HAKMUTE KHOTIKY
J100aBUTD.

Bri6epute IPAMBEP ODBC IBM DB2 1 naxkmute kuonky I'oToBo.

B okne JIPAVIBEP ODBC IBM DB2 — JI06aBUTh BBENTE MMs HCTOYHNKA JAHHBIX, 4 3aTEM [UIs aJmaca 6asbl
JTAaHHBIX HAXXMUTE KHOTIKY /{00aBUTS.

B oxne [Tapamerpsr CLI/ODBC — <MMs ncTOYHHKA JaHHBIX> Ha BKJIajake MIcTOYHUK TaHHBIX BBeauTe ID
MOJIL30BATEJIS M TAPOJIb, JAHHBIM BaM aIMUHUCTPATOPOM 0a3bl JaHHBIX, 3aTeM OTKpoiite Bkaaaky TCP/IP.

Ha Bxiragxe TCP/IP BBenuTe:
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12.

13.

* Nms 6a3bl JTaAHHBIX, C KOTOPOH BBl XOTUTE COCTUHUTHCS.

* Aumac 6a3bl TaHHBIX (He 600Jiee BOCBMU CHMBOJIOB).

* Nwms xocTa cepBepa 6a3 TaHHBIX, C KOTOPBIM BbI XOTUTE COEAMHUTHCS.
* Howmep nopra Aj1s coeAMHEHMUSI.

IénkuuTe mo BKJIaaKke Omun 3ammMThI 1 BbIOepuTe 3aaaTh onpn 3ammThl (Heo0s13aTeIbHO), a 3aTeM IpUMUTE
onmuro o ymoJrdanuro (Mcnosib30BaTh 3Havenne ayTentugukamun B kongurypamun DBM cepsepa).

HlénxuuTe mo Bryaaxe MCTOMHAK JAHHBIX U HAXXMUTE KHONKY CoeIMHATD.

[TosiButcs coobuenneCoeiunenne NPOBEPEHO YCHELHO.

Cxonourypupyiite ODBC i1 06paTHOI CBSI3U (HE00A3aTEJILHO)

Uto6s! nosryuaTh 06paTHY!o cBs3b 0T IBM InfoSphere Warehouse Data Mining Bo Bpems IOCTPOSHUS MOACIH 1
paspeuts IBM SPSS Modeler oTMeHATH MOCTpOEHHE MOJEIH, CIIETYHTE YKa3aHUSIM HIDKE IO KOH(UTYPUPOBAHUIO
uctoynuka faHnHeIXx ODBC, koTopHIit ObL CO3/1aH B MPEABIAYIIEM pa3fesie. 3aMeTHM, YTO 3TOT IIar
KoHpurypuposanus no3posisiet IBM SPSS Modeler uutats qanusie DB2, koTOpbIe, BO3MOXKHO, HE OBLIN MPUHSITHI
Ha 06a3e JaHHBIX OJJHOBPEMEHHO BBINOJIHSIOMIMMUCS TpaH3akuusMu. Eciiu y Bac coMHeHue 1o moBoAy MOCJIeACTBUM
9TOr0 U3MEHEHMU S, IPOKOHCYIbTUPYHTECh C AIMUHUCTPATOPOM Balllell 6a3bl TaHHBIX.

Jpaiisep SPSS OEM 6.0 DB2 Wire Protocol. /151 qpaiiBepa coequnenns c ODBC BbINoJIHUTE ClieAyOIIINE

EeUCTBHS:

1. 3amyctute anMuHuCTpaTOp UCTOUYHUKOB MaHHBIX ODBC, BbIOEpUTE NCTOYHUK JIAHHBIX, KOTOPBII ObLI CO3/IaH B
IPEIBIIYIIeM pa3fieie, i HaxkMuTe KHonky KondurypupoBarts.

2. B nmanoroBom okHe YcranoBka apaiiepa ODBC DB2 Wire Protocol menknute no Bkiaake lonoanuressHo.

3. 3Bamaitte ypoBenb m3oisanuu mo ymoadannio 0-READ UNCOMMITED(YUTenne HEMPUHATOTO), a 3aTeM
HaxxmuTe kHOTKy OK.
Jpaiisep ODBC IBM DB2. [1511 npaiisepa IBM DB2 BrinoJiHuTe ciiegyromnye aeicTBusi:

4. >3BanyctuTe aAMUHUCTPATOP UCTOUYHUKOB AaHHBIX ODBC, BbIOEpUTE UCTOUYHUK TAHHBIX, KOTOPHIi ObLII CO3/1aH B
OpeablayleM pasjese,  Haxmute knonky KondurypupoBars.

5. B mmanoroBom oxHe [Tapamerpsr CLI/ODBC mignkauTe mo BkjIagke JlonoHuTe/IbHbIe HapaMeTpsbl, a 3aTeM
HaXMUTE KHONKY /{00aBHTD.

6. B mmanoroBom oxHe Jlo6aBuTh mapamerp CLI/ODBC Brioepute napamerp TXNISOLATION, a 3atem

HaxkxmuTe kHOTKy OK.
B nuanoroBom okHe YpoBeHb U30JISIIIUK BbIOEpUTE UTeHne HeNpuHATOro, 3aTeM Haxxmute kHonky OK.

B nuanorosom okue [Tapamerpsr CLI/ODBC naxmute kaHonky OK, 4ToObI 3aBepInTh KOHDUTYPAIIHEO.

OO0partuTe BHUMaHNE Ha TO, 4TO oOpaTHas cBsi3b oT IBM InfoSphere Warehouse Data Mining nosiBisiercst B
crenyromeM Gopmare:

<HOMep_uTepauun> / <xof_BbNoMHeHus> / <hasa_sippa>

rae:

¢ <HOMep_wuTepaunnM> 03HaYaeT HOMEP TEKYIICro NpoXo/a IO JaHHbIM, HAYXUHAsA C 1.

* <XO[,_BHIMOSIHEHWS> O3HAYACT XO/ BHIMOJHEHNUS TeKyIel ntepanuu B Buje yncia ot 0.0 mo 1.0.

* <(hasa_sapa> onuchIBACT TEKYIIYIO a3y aJIrOpUTMa UCCIIETOBAHNS JaHHBIX.

Bxurouenune unrerpanun IBM InfoSphere Warehouse Data Mining 8 IBM SPSS Modeler

Uro0Osl paspemnts IBM SPSS Modeler ucriosibzoats DB2 ¢ IBM InfoSphere Warehouse Data Mining, cHayasia
HAJI0 38/1aTh HEKOTOPBIE ClieNU(pUKAIINY B IUATIOTOBOM OKHEe BecroMoraTtesbHbIe TPOrpaMMBbl.

1.

Bri6epute B menro IBM SPSS Modeler:

HWncrpymentsl > Onuuu > BenomMorare ibHble IPHKJIA/IHbIE TIPOTPAMMBbI
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2. Iénkuaute no Bkiaake IBM InfoSphere Warehouse.

Brunrounte nnterpauuio ¢ InfoSphere Warehouse Data Mining. DTo BkjItoUaeT majauTpy MOJIEUpOBaHUS 0a3
JIAHHBIX (€CJIM OHA ellle He BBIBOJAUTCS) B HIDKHel yacth okHa IBM SPSS Modeler, a Taxxe qo06aBiisieT y3Jibl IS
asroputmoB ISW Data Mining.

Coenunenne DB2. 3agaét ucrounuk nanaeix ODBC DB2 no ymouanuto, HCIOJIb3yeMBblid ISl IOCTPOCHUS U
COXpaHeHUs MoJieJieil. DTOT mapaMeTp MOXKET OBITh EPEONPEIEIEH IPH MOCTPOCHUN OTACIHHON MOJCIIA 1
CTeHEPUPOBAHHBIX y3JIbI MOAe M. HaXkMUTe KHOIIKY ¢ MHOTOTOYHEM (...), YTOOBI BLIOPATH NCTOYHUK TAHHBIX.

Coenunnenne ¢ 6a30i JaHHBIX, HCIOJIB3YeMOe JJIS IeJiel MOIeIMPOBAaHMS, MOKET COBHAAATh, HO MOXET U He
COBNAAATh C COEUHEHNEM, UCIIOIb3YEMBIM [JIs OCTYIA K JaHHBIM. Hanpumep, y Bac Mor ObI OBITH IOTOK,
KOTOPBIii TOJIy4aeT JOCTYN K JAaHHBIM U3 OAHOI 0a3bl nanubix DB2, ckaunBaer nanneie Ha IBM SPSS Modeler miis
UX OYUCTKU WUJIM UHBIX J€HCTBUH, a 3aTeM 3aKauuBaeT JaHHBIE B APYyryro 6a3y nanHeix DB2 ng neneit
MOJIeJIMpOBaHusl. JIpyroii BApHaHT - UCXOAHbIE JAHHBIC MOTJIM ObI HAXOAUTHCS B IIJIOCKOM (paiisie MM UCTOYHUKE
npyroro gopmara (ae DB2); B TakoM cilyuae HOHa100MJIOCH ObI 3akavyaTh B DB2 i1 MmoemmpoBanus. B rodom
cily4ae JaHHBIE OyIyT aBTOMATHYECKU 3aKaYaHbl BO BPEMEHHYIO TAOJIMIly, CO3JaHHYIO B Oa3e TaHHbBIX, KOTOPAs
HCIIOJIb3YETCS A1 MOACIIMPOBAHHUS, €CJIN 3TO HEOOXOIUMO.

IIpeaynpe:xaats o nepe3amucu moaesm naterpamuu InfoSphere Warehouse Data Mining. BriGepute 31y onmuro,
4TOOBI ObITH YBEPEHHBIM, YTO MO/IEJIH, 3alCAHHbIC B 0a3e JaHHBIX, He nepenucbiBatoTcss IBM SPSS Modeler 6e3
TIpeTynpexIeHus.

Cuncox moaedieii InfoSphere Warehouse Data Mining. Dta onuust mo3BoJjisieT BaM NOJIy4aTh CIIUCOK MOJIETIEH,
3anucaHHbIX B DB2, nim yaaiath 9T Moaes . JJONOJHATENIbHYI0 HHDOPMAIIUIO CMOTPUTE B pa3ielie
[‘Iepeuncienne Mometeit 6a3bl fAHHBIX Ha CTP. 59|

Paspemmts 3anyck InfoSphere Warehouse Data Mining Visualization. Ecyii BeI ycTaHOBUII MOTY B
BH3YaJIM3alluH, HAJI0 BKJIFOYUTH €0 3/1eCh /I ucnosb3oBanusaIBM SPSS Modeler.

IIyTb 715 BBIOJHSIEMOro daiiia Moy st Bu3yam3amui. [10/105KeHre BBIMOIHIEMOT0 MOJTYJISl BU3yaTM3aluy (eciiu
OH ycTaHOBJIeH), Hanpumep, C:\Program Files\IBM\ISWarehouse\Im\IMVisualization\bin\imvisualizer.exe.

KaraJior noik/jiro4aemMoro Mo/ 1yJisi BU3yaIM3aiii BpeMeHHbIX PsijioB. [10105KeHre MTOAKITF0YaeMOro (hIIII-MOTy IS
BH3yaJIN3allii BPEMEHHBIX PSI0B (€CJIM OH YCTaHOBJICH), HanpuMmep, C:\Program Files\IBM\ISWShared\plugins)
com.ibm.datatools.datamining.imvisualization.flash_2.2.1.v20091111_0915.

Bkrounte Pacumpennsie onuun InfoSphere Warehouse Data Mining. Bel MoxeTe 3a1aTh IpeieIbHBIN 00BeM
naMsITH JIJI aJITOPUTMA UCCIIeIOBAHNUS JJAHHBIX B 0a3e TaHHBIX U OMPEEIUTh APYrue ONIMU MO BallleMy BHIOOPY B
(hopMe KOMaHHOU CTPOKHU JJIsl KOHKPETHBIX Mojiesiel. [1peest maMsiTi Mo3BOJISET KOHTPOJIUPOBATD BbIICIICHUE
MaMSITU U 337aBaTh 3HAUYCHUE JIUISI PACIIMPEHHO# ommuu -buf. 3geck B kOMaHIHOM CTPOKE MOXHO 33/1aTh U IPYTrHe
pacimpensbie omuun s nepenaun B IBM InfoSphere Warehouse Data Mining. [lonoJiHuTe bRy HH)OPMAIIUEO
cMoTpuTe B pasjene| ‘Pacimpennsie onmuu” Ha cTp. 60}

ITpoBeputs Bepcuro InfoSphere Warehouse. I[Tposepsier Bepcuro IBM InfoSphere Warehouse, koTopyro BbI
UCIIOJIb3YeTe, U COO0IAeT 00 OIIMOKe, eCIIM BbI MBITAETECHh UCIIOJIb30BATH BO3MOXKHOCTD MCCIIEIOBAHMSI JAHHBIX,
KOTOpAasi HE NOIEPKUBAETC BalllEll BEPCUEH.

Bxurouenune noaepkku reHepupoBanus u ontuMusanuu SQL
1. Buibepute B Mento IBM SPSS Modeler:

HWncrpymentsl > CBoiicTBa noroka > Onuun

Ha naneyim HaBUralluUu HICJIKHUTE 110 OIIIUN OHTI/IMﬂ3a[ll/lﬂ.

TToaTBepauTe BKITOUYeHue onmuul enepupoBath SQL. DTOT mapamerp TpedyeTcs I paboThl (HyHKITHIA
MO/ICJTUPOBAHUSI 0a3 JAHHBIX.
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4. Bwidbepute OnrumuzupoBath nocrpoenne SQL 1 OnTumMu3npoBaTh JApyroe BbioJHenne (He TpeOYyeTCs CTPOTo, HO
HACTOATCIIbHO PEKOMCHAYETCA OJIA ONTUMAJIbHOM’ HpOI/I3BO£[I/ITCJ'II)HOCTI/I).

NMocTpoeHune moaenen npu nomoruun IBM InfoSphere Warehouse Data
Mining

Hus moctpoenust mozeneit IBM InfoSphere Warehouse Data Mining TpeOGyeTcst, 4ToOBI 00yUaromnit HA0Op TaHHBIX
pacnosiarajics B TabJMIle WK B IPOM3BOIHOM Tabsmie B 6a3e ganubix DB2. Ecjm 9Ty 1aHHbBIE PACIIOJIOKEHDI HE B

DB2 nm ux "Hy)xHO 00paboTaTth B IBM SPSS Modeler xak yacTb MOATOTOBKH JAHHBIX, KOTOPYIO HEJIH3S BBIIOJHUTD
B DB2, nmepes mocTpoeHneM MOEM 3TH JaHHBIE aBTOMATUYECK! 3aKaUYUBAOTCS BO BpeMeHHYyIo Tabuiy DB2.

OueHKa u BHeApeHue monesnun

Orenka moziesu Beera npoucxout B DB2 u Bcerna Beimosnsiercst IBM InfoSphere Warehouse Data Mining. Moxet
oTpeboBaTLCS 3aKayaTh HAOOP JAHHBIX BO BPEMEHHYIO TAOJIMILY, €CJIN JaHHbIE CO3/IaHbl MJIN JTOJDKHBI
noarotasymBaTbes B IBM SPSS Modeler. [1st Mojiesieii iepeBa pelleHuid, perpeccuy WM Kiactepuzanuu u3 IBM
SPSS Modeler o0pr4HO nepeiaeTcst TOJIBKO OTHO MPEACKA3aHNE U CBI3aHHASI BEPOSTHOCTD MJIM TOBEPUTEIILHBII
nHTepBaj. KpomMe 3T0r0, M0JIb30BaATEIBCKAS ONIUS BBIBOAA JOBEPUTEIHHBIX HHTEPBAJIOB [JIS1 KAKIAOTO
BO3MOYHOT'O BBIBOZIA (KaK U B JIOTHCTHYECKON PErPECCHUN) - ITO ONIMS BPEMEHH OLIEHKH, JOCTYIHAs Ha BKJIAJKE
[TapamMeTpsI cienka MoJienu (TepekiiroyaTes b BR/IIOYATH 10BepHTe/IbHbIe HHTEPBAJIbI I BeeX KaaccoB). [
Mopeseit CesispiBanue u [TocenosatenbHocTh 13 IBM SPSS Modeler nepenaercst Heckosibko 3Hadenuit. IBM SPSS
Modeler moxeT onenuts monesm IBM InfoSphere Warehouse Data Mining n3HyTpu NOTOKOB, OIyOJIMKOBAHHBIX JJISI
BbINoJHEeHUs!, ucnoJibdysi IBM SPSS Modeler Solution Publisher.

B cnenyromeit Tabimiie 00BbACHIIOTCS HOJIS, CTEHEPUPOBAHHBIE TP OLEHKE MOJIEIICH.

Tabnuua 5. lNMona oueHKkn moaenm

Tun monen CT0.J101bI OLIEHKH 3navenne
JepeBbst perieHuit $T-rmose Hawryumee npeackazanue 118 mo-14.
$1C-r0.14 JloBepuTesbHbI MHTEPBAJI HAUJTYYIIIEr O
MpeJICKa3anusl ISl 1044,
$1C-3nauenuel, ..., $1C-snauenueN (neoOs3aTesbHO) [JoBepuTeIbHBIN
HMHTEPBAJI KAKJI0TO U3 N BO3MOKHBIX
3HAYECHUU IS I01A.
Perpeccus $1-rmose Hawumny4iuee npeackasanue 101 17044.
$1C-r10.114 JloBepuTeIbHBINA HMHTEPBAJI HAMJIYYILLIErO
TIpeACKa3aHUS IS 014,
KJIaCTepU3aLus $l-umsa_moneau Hawtyuinee Ha3HaueHue Kjacrepa 1Jis
BXOJJHOU 3aIIUCH.
$1C-uma_moxenu JloBepuTeIbHbII MHTEPBAJI HAMIYYILIEr O
Ha3HAYEHUS KJIACTEPa IS BXOJIHOM
3aIHCH.
B3aumocssizb $Tl-umsa_moneau W nentuduxatop NpaBujia COOTBETCTBUSL.
SIH-umsa_moneau DJIEMEHT CJIEJICTBUS.
SIHN-uma_moneau Mms snnemeHTa ciieicTBUS.
$IS-umsa_mozeau 3HaveHUe NOIAEPXKKH IIpaBUiIa
COOTBETCTBHUSI.
$1C-umsa_moxeru 3HaueHue JOCTOBEPHOCTH IIpaBuia
COOTBETCTBHUSL.
SIL-uma_moneau 3HaueHue Mo beMa npaBuia
COOTBETCTBUS.
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Tabnuua 5. [Nons oueHKn Moaem (npoao/mxKeHne)

Tun moaem CT10.I01BI OlIEHKH 3navenne

SIMB-umsa_moneau KonnuecTBO COBIAAIOINX 3JIEMEHTOB
YCJIOBHUS UJTK HAOOPOB 2JIEMEHTOB
ycIoBust (Tak KaK BCE JIEMEHTHI YCIIOBHUSI
WUJIM HAOOPBI 2JIEMEHTOB YCIIOBHS
JOJIKHBI BXOAUTH B 3TO KOJIMYECTBO, OHO
PaBHO YHCITY 2JIEMEHTOB YCJIOBUS WU
HaOOPOB JIEMEHTOB YCIJIOBHS).

ITocnenoBaTeILHOCTD Sl-uma_mozeau W neHTudukaTop NpaBmia COOTBETCTBHS

SIH-umsa_mozneau Habop ameMeHTOB ciieIcTBUs
COOTBETCTBYIOIIETO paBUiIa

$THN-umsa_moneru MMmeHa 351eMeHTOB B HAOOPE JIEMEHTOB
CJIE/ICTBHSL JUTI1 COOTBETCTBYIOIIETO
paBuia

SIS-uma_momeau 3HayeHue MOAAEPKKH JJIs1

COOTBETCTBYIOIIICI O IIpaBUJIA.

$IC-uma_moneau 3Ha4yeHue 10CTOBEPHOCTH IS
COOTBETCTBYIOIIET O IIPAaBUJIA

SIL-umsa_mogeau 3HayeHue noabeMa s
COOTBETCTBYIOILETO IpaBUia

SIMB-uma_moneau KosmuecTBO coBIagaroux JIEMEHTOB
YCJIOBHUSI UJIK HAOOPOB 2JIEMEHTOB
yciioBust (Tak Kak BCE 3JIEMEHTBI YCIIOBHSI
WJT HAOOPBI 3JIEMEHTOB YCJIOBUS
JIOJDKHBI BXOIWTH B 9TO KOJIMYECTBO, OHO
PaBHO YMCITY 2JIEMEHTOB YCJIOBHS HJIU
HabOPOB 3JIEMEHTOB YCJIOBUS)

Hawusnsriit baiiec $l-rroae Hawnny4iee npeackasanne ajis moi4.

$1C-r10.12 JloBepuTesbHbIA MHTEPBAJI HAUJTYYILIEr O
MIpeICKa3aHuUs ISl 1044,

Jlorucruueckas perpeccus Sl-rmone Hawyuiiee npeackazanue aJist moi4.

$1C-r10.14 JloBepuTeIbHBINA MHTEPBAJI HAUIYYILLIErO
TIpeICKa3aHUS JAJISl [0.14.

YnpasneHue mogenamu DB2

[Tpu nocrpoenun monesm IBM InfoSphere Warehouse Data Mining uepe3 IBM SPSS Modeler coznaercst Moaess B
IBM SPSS Modeler u co3maeTcst uiim 3aMeHsIeTCs MOJIe)Ib B 6a3e ganubix DB2. Monens IBM SPSS Modeler Takoro
poJia cChlJIaeTCs HAa COACPKUMOE MOJIeJTd 0a3bl JaHHBIX, XpaHsIIeics Ha cepBepe 60a3 nanubix. IBM SPSS Modeler
MOJKET BBITIOJIHSATH MPOBEPKY COOTBETCTBUS, COXPAHSS UACHTUIHYIO CTEHEPUPOBAHHYIO CTPOKY KJIFOUYa MOJCIIN U B
moen IBM SPSS Modeler, u B moaeu DB2.

CTpoka kjrova 1Jis Kaxaoi Mojiesi DB2 BeiBoauTes B cTOJI01C HHihopmayus o Moge u B TAATIOTOBOM OKHE
Crucok Mopeseit 6a3bl nanubix. CTpoka kiroua a1 Mmoaesu IBM SPSS Modeler BeiBogutest kak Kitrou Mmoesm Ha
Bkytanke Cepsep mojesiu IBM SPSS Modeler (pu momereHuu B moToK).

Kromky [TpoBepuTh MOXKXHO UCIIOIB30BATH JJIsI IPOBEPKH, 4TO Kiroun B moaes IBM SPSS Modeler u B Mmoesu
DB2 coBnagaror. Ecimn Moaesib ¢ TakuM ke MMeHeM B DB2 He HaliieHa MM KJIFOYH 3THX MOJIEJIE He COBIIaaroT,
9TO O3HAYaeT, YTO MoAesb DB2 Oblta yaieHa Wi MOBTOPHO MOCTPOCHA C MOMEHTA IOCTpoeHMs Moaesm B IBM
SPSS Modeler. JlonoHuTeNbHYEO HHYOPMAIIMIO CMOTpHTE B paszese [‘Briagka Ceppep cienkos Moneseii ISW” Hal
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MepeuncneHue mogenen 6asbl AaHHbIX

IBM SPSS Modeler copepxuT uaaoroBoe OKHO JUIs IepeurcieH st MoJielieii, xpanumbix B IBM InfoSphere
Warehouse Data Mining, n mo3BoJisieT BKJIFOYATh U OTKJIFOYATH 3T MOJIEJIN. DTO JUAJIOTOBOE OKHO JIOCTYITHO U3
JINAJIOTOBOT'O OKHA BCIIOMOTaTEeIbHBIX PUKJIATHBIX TporpaMm IBM U B THAJIOTOBBIX OKHAX MOCTPOCHHMS,
poCMOTpa U mpuMeHeHus 1ist oTHocsmuxcs k IBM InfoSphere Warehouse Data Mining y3imoB. Jluist kaxmoit
MOJICJIM BBIBOJUTCS CJIeIyIOIast HH(GpOpMAIHs:

* WM momemu (MMt MOJIEITH, KOTOPAst UCIOJIb3YETCsl 1JIsl COPTUPOBKU CIHCKA ).

* Uudopmarnus o mojesu (nHGOpMAIHSI O KITFOYe MOEIIH, CIIYYaiiHO CTeHEPUPOBAHHOM IPHU TOCTPOSHUU MOJIEIN
IBM SPSS Modeler).

e Tun momemm (tabmmna DB2, B kxoTopoit IBM InfoSphere Warehouse Data Mining coxpaHIT 3Ty MOZEIIB).

NMpocmoTp moaenen

WuctpymenT BusyanuzaTop - 3T0 eJMHCTBEHHBIIT ClIOCO0 IPOCMOTpa Moesiell uceiaenoBanns naHHbIX InfoSphere
Warehouse Data Mining. DTOT HHCTPYMEHT MOXHO YCTAaHOBUTD JON0JIHUTEILHO ¢ InfoSphere Warehouse Data
Mining. JlonoauuTensayo nabOpMaImio cMoTpuTe B paszese [‘Enabling Integration with IBM InfoSphere]
[Warehouse” Ha ctp. 53|

* Haxwmure knonky IIpocMoTp 115 3ammycka HHCTPYMEHTA BU3yaIM3aid. YTO IMEHHO BBIBOIUT 3TOT HHCTPYMEHT,
3aBUCUT OT THUIIA CTEHEPUPOBAHHOIO y3J1a. Hanmpumep, MHCTpyMEHT BU3yaIM3alUU BO3BPATUT NPEACTABIICHUE
ITpenckazanuble KJIACCHl IPH 3aITyCKe U3 CIIENKa MOJIE M epeBa peteHuit ISW.

* Haxwmure knonky IIpoBeputh pe3yabTaThl (TOJIBKO A1 y3710B JlepeBo pemreHnii 1 [1ocieoBaTeIbHOCTE), 9TOOBI
3aMyCTUTHh MHCTPYMEHT BU3YAJIM3AIUH U IPOCMOTPETH CBEACHNUS 00 001IIeM KauecTBEe CreHepUPOBAHHONW MOJIEIIH.

AKcnopT moaenei U reHepupoBaHue y3noB

B monemnsix IBM InfoSphere Warehouse Data Mining MOXHO BBINOJIHATD 9KcHOPT u umMnopt PMML.
OxcnoprupoBanublii PMML - sT0 nexoansiii PMML, crenepuposannslii IBM InfoSphere Warehouse Data Mining.
DyHKIMS SKCIOPTa BO3BpaIaeT Mojieib B popmate PMML.

CBOJIKY MOJIEJIM ¥ €€ CTPYKTYPY MOYKHO 9KCIIOPTUPOBATH B TEKCTOBBIN (aiis u B daiin popmara HTML. B
MOJIXO/ISIIIUX CUTYAIMSIX BB MOXKETE CTeHEPUPOBATH HYKHbIE y3Jibl PuiibTp, Beibop u M3sineuenue. Boiee
noapoOHyI0 HHYOPMAITUIO CMOTPUTE B pasjelie "Dxcnopt mozaeseir” B Pyxosoacree moavzosatess IBM SPSS
Modeler.

O6Lwwue napameTpbl y3n0B ANA BCEX anropuTMoB

Crrenyroinue napaMeTpsl - oorye Ayt MEHOTHX aaroputMoB IBM InfoSphere Warehouse Data Mining:

Ha3zunavenne u npeuKTopsl. HazHaueHne u mpeJMKTOPBI MOXKHO 33/1aTh HA y3Jie THUIl WIIH BPYYHYIO, UCIOJIb3YsI
BKJIaJKy [10JIs y3J1a MOCTpOUTENISl MOJIesel, 4TO 0ObIYHO Hcnob3yeTcst B IBM SPSS Modeler.

Hctounnk ganabix ODBC. DToT mapameTp Mo3BOJISET MOJIB30BATEIIO Iepe3anucaTh ncTouHuK JaHHEIX ODBC no
YMOJIMAHUIO [JIs TeKyILel Moaesd. (3HaueHue 10 yMOIYAHUIO 3a1aHO B IHAJIOrOBOM OKHe BecoMoraTesbHble

TPUKJIAJIHBIC IPOrPaMMBL. JIOTIOJIHNTEIbHYIO0 HHPOPMAIIIIO CMOTPUTE B pa3iese |“Enab1ing Integration with IBMI
|InfoSphere Warehouse” Ha cTp. 53| )

Onuuu Bknagku Cepeep ISW
Brl MoxeTe 3a1aTh coenuHenue ¢ DB2, ncrosibdyemoe 1t 3aKaUKK TaHHBIX U1 MoJesmpoBanus. [1pu
HEOOXOAMMOCTH MOKHO BBIOpATh coeTMHEHNe Ha BKJaake CepBep A KaXKI0TO y3Jia MOJACIUPOBAHMS, YTOOBI
nepesanucath coegnHenue ¢ DB2 no ymouruanuio, 3a1aHHOE B IMAJIOTOBOM OKHe BeroMoraTtesibHble IPUKJIaIHbIe
IPOrpaMMBl. JIONOJTHUTEIbHYIO HHOPMAIIIIO CMOTPHUTE B pa3uenel“Enabling Integration with IBM InfoSpherel
[Warehouse” na ctp. 53|

COCHI/IHCHI/IC, HCIOJIB3YEMOC IJId MOACJIMPOBAHUS, MOXKET COBIIAJaTh UJIM HE COBIIAJaTh C COCJUHCHUEM,
HCIOJIb3YEMBIM B y3JIC UICTOYHHUKA IJId IOTOKA. HaHpHMep, Y BaC MOXET OBITH IIOTOK, KOTOprﬁ 06pa1.uaerca K
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JTaHHBIM OJTHOH 0a3wl maHHbIX DB2, ckaunBaeT manusie B IBM SPSS Modeler mtst ouMcTkY Wi ApYTUX ASHCTBUHA U
3aTeM 3aKauuBaeT JaHHbIE B APYTyro 0a3y manublx DB2 s nesieit MoaemmpoBaHus.

Nms ucrounnka nanaeix ODBC addextuBHO BeTpoeHo B kaxblii motok IBM SPSS Modeler. Ecim co3nannbiii Ha
OJHOM XOCT€ NMOTOK BBINOJIHSIETCA Ha APYrOM XOCTe, IMEHA UCTOYHMKA JAHHBIX HA 3TUX XOCTaX JOJDKHBI COBHAATh.
Jpyroii BapuaHT - Ha BkJajke CepBep KaxA0ro y3Jia HCTOYHUKA UM MOJIEJIMPOBAHUSI MOXKHO BBIOpAaTh pa3HbIE
UCTOYHVKH JaHHBIX.

[Tpu mocTpoeHNN MOIETI MOKHO MOJIyYUTh OOPATHYIO CBSI3b, UCIIOJIB3YS CIICTYFOIIIHE OIIIIHN:
* BruarounTth 00paTHYIO CBA3b. BrIOeprTe 3Ty ONIMEO IS HOJTyYeHUSI OOPATHOI CBSI3U BO BpeMsl TOCTPOCHUS
MO/JIe/H (3HAUYCHE 10 YMOJTYAHUFO - BBIKJIFOUYCHO).

* VnTepBaJj o6paTHOii cBsi3M (B ceKyHIax). Ykaxure, kak uacto IBM SPSS Modeler 6yaet mosyyaTh mOIIepKKY
00paTHOM CBSI3M IO XOAY MOCTPOEHUS MO,

Bxurounts pacumpennsie ommun InfoSphere Warehouse Data Mining. Beioepute 31y onmmro, 4ToObI BBIBOIUIACH
KHOTIKa Pacimpennsie onmmu, Mo3BOJISAFOIIAS 33/1aBaTh HECKOJIBKO JTOMOJHUTEIBHBIX OIIIUHA, TAKUX KaK IPeIes
IAMSTH 1 ToNb30BaTebekuii SQL. JlonoHnTe bHy0 HEQOPMAIIIIO CMOTPHTE B paszese|“Pacimpennsie omrn’}

Ha Bxmagke CepBep I CTEHEPHPOBAHHOTO y3J1a €CTh OIS TS BBITOJHEHUS IPOBEPKH COOTBETCTBHS, IPU
UCIIOJIb30BAHNU KOTOPOH HICHTHYHAS CTEHEPUPOBAHHAS CTPOKA KJIF04a coxpaHsieTcs u B Mmoaesn IBM SPSS
Modeler, n 8 Mozes DB2. JlonoHuTeIbHY0 HHOOPMAIIIEO CMOTpHTE B pasaese [‘Briagka Cepsep cienkos|
IMonesteit ISW” Ha crp. 75|

PacwumnpeHHble onuum

Ha Bxmazke CepBep I BCeX aJTOPUTMOB €CTh HEPEKITFOUIATENb I BKIIFOUCHHUS PACIIINPEHHBIX OMIINI
MoaesmpoBanus [SW. Eciin HaxkaTh kHONKY Paciumpennbie onmuu, MosiBUTCS AMAJIOTOBOE OKHO PacimpeHHble Onun
ISW, rie MOXHO 3a/1aBaTh ONIIMH, OTPEIEISIOIINE:

e Tlpenen namsTu.

* [lpyrue pacuiupeHHble OIMIIUY.

* Tlomp3oBartenbckuii SQL JaHHBIX MCCIIETOBAHUS.

* Tlomw3oBatesnbekuit SQL jTornueckux JaHHBIX.

* Ilone3oBaTtenbckuit SQL napaMeTpoB HcCIeJOBAHUS.

HPEIICJI namMsTH. OrpaHI/I'{I/IBaeT HOTpe6J’I€HI/I€ IaMsATH aJITOPUTMOM IIOCTPOCHUSA MOICIIN. O6paTI/IT€ BHUMAHUC Ha
TO, YTO CTaHAAPTHAa paClIUpCHHAA ONIUA 3aJaC€T MPEACI AJId YUCIIa JUCKPETHBIX 3HAYCHUI KaTeropuaJIbHbIX
JaHHBIX.

Jlpyrue pacimpennbie onuun. [T03BoJISET 3aaBaTh PACIIMPEHHBIE O 110 BallleMy BBIOOPY B BHI€ KOMAHTHOMN
CTPOKH [T KOHKPETHBIX MOJEJICH NI pereHni. JleTamm MOTyT pa3indaThCs B 3aBUCHMOCTH OT PEaJIM3aINU M
petenusi. MoxHO Bpy4HYIO pacuimpuTh crenepupoBannblii IBM SPSS Modeler SQL, uToOb! onpeieuTh 3a1a4y
MOCTPOEHUS] MOJECJIU.

IMoas3oBarenbeknii SQL 1annbIx uccieaoBanus. Bol MoxkeTe 100aBUTh BBI30BBI METOOB JIJISI U3BMEHEHUS 00 bEeKTa
DM_MiningData. Hanpumep, npu BBoJie cieayromiero SQL fy1st TaHHBIX, HCTIOJIB3YEMBIX IIPH HOCTPOSHUH MO/IEIIH,
Jo6aBJsieTcss GUILTP HA OCHOBE MOJIS C Ha3BaHUueM Partition:

..DM_setWhereClause('"Partition" = 1')

IMoab3oBarenbeknii SQL ormyeckux aaHHbIX. Bbl MOeTe 100aBUTH BBI30BBI METOIOB JJIsI U3MCHEHUST OOBEKTA
DM_LogicalDataSpec. Hanpumep, cienyrommii SQL yaanseT noste u3 Habopa 1noJsieil, HCIoJIb3yeMbIX IS
MIOCTPOCHUSI MOJCIIN:

..DM_remDataSpecF1d('field6"')
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IMoab3oBarenbekunii SQL napameTpoB nccie1oBanusi. Bol MoxeTe 100aBUTh BHI30BBI METOJOB 151 N3MEHEHU S
obwvexkTa DM_ClasSettings/DM RuleSettings/DM ClusSettings/DM_RegSettings. Hanpumep, npu BBoze
caenyrontero SQL s IBM InfoSphere Warehouse Data Mining nepeaeTcst MHCTPYKIIUSI aKTUBUPOBATS T10JIe
Partition (To ecTb OHO JOJDKHO BCET/1a BKJIFOYATHCS B IOJIYYCHHYIO MOJIEJIb):

..DM_setF1dUsageType('Partition',1)

Onuyuu croumocTu ISW
Ha BKJIAIKC CTOI/IMOCTB MOXHO HaCTpOI/ITB CTOUMOCTHU OH_II/I60‘IHBIX KJIH.CCPI(I)I/IKB.HPIIZ, YTO IO3BOJIUT 3a1aTh
OTHOCI/ITGHLHyI-O BaXHOCTH pa3.]'II/I‘1HIJIX BUOOB OIHI/I6OK HpOFHOSI/IpOBaHI/ISI.

B HEKOTOPBIX KOHTEKCTAX ONpeAesIeHHbIe BU/IbI OLINOOK 00XOATCS MOJIb30BATENIO JOPOoXe Apyrux. Hanpumep,
MOJXKET 0Ka3aThCs 00JIee JOPOTOCTOSIIINM KJIaCCH(PUIUPOBATh NPETEHICHTA HA KPEIUT C BLICOKAM YPOBHEM PHCKA,
KaK ¢ HU3KUM yPOBHEM pPHCKa (OJIMH BH]T OIIUOKH), YeM KJIACCU(UIUPOBATH MIPETEHACHTA HA KPSIUT C HU3KAM
YPOBHEM PHCKa PUCKOM KaK C BBICOKMMU YPOBHEM prcKa (Apyroi Bux ommokn). CTONMOCTH OIMUOOYHON
KJIACCH()MKAIINH MTO3BOJIAIOT 3a1aTh OTHOCHTEIHHYEO BAXXHOCTD PA3JIMIHBIX BUIOB OIIMOOK IIPEeICKa3aHusI.

CronmocTn OmmOOYHON KITaCCH(UKAIIH - 3TO TIO CYIIECTBY Beca, IpUMEHseMble K KOHKPETHBIM HCXOaM. DTH Beca
(baKkTOPU3YIOTCS B MOJIEJIb U MOTYT (haKTHYECKH U3MEHHUTH Npe/icka3aHue (B KauecTBE Coco0a 3aIluThl OT
JIOPOTOCTOSIIIUX OINOOK).

3a uckiroueHreM mozeseir C5.0, cToumMocTH OmMOO0YHOM KiIacCu(UKALIUY IPH CKOPUHTE MOJICJICH He MPUMEHSIFOTCS,
U TIpY PAHKUPOBAHUH WJIM CPABHEHUH MOJIeJIci BO BHUMAaHUE He MPUHAMAIOTCS. MOelTb, BKITFOYaroIasi B ceOst
CTOMMOCTH, HE MOXET JTaTh MEHBIIIE OITMUOOK, YeM Ta, KOTOPasl He PAHKUPYETCS U HE MOKET PAaHXAPOBATHCS XOTh
CKOJIb-HUOY/Ib BBIIIE B EAMHUIIAX OOIIEH TOYHOCTH, HO, CKOpEee BCET0, OHA Oy/IeT BBIMOJHATHCS JIy4Ille Ha MPAKTHKE,
ITOCKOJIbKY B HEH 3aJI0’KEHO MPETYCMOTPEHHOE CMEIIICHNE B MOJIb3Y MeHee JOPOroCTOAUUX OIHOOK.

ManI/IHa CTOMMOCTEM ITOKA3bIBAET CTOUMOCTD JJIA KaXJ0T'0O BO3SMOXKHOI'O COUYECTaHUA HpCZ[CKaSaHHOﬁ u
JISUCTBUTEIILHOM KaTeropuii. [1o ymMoJrdaHuro i BceX CTOMMOCTel oInO0YHON Kiiaccu(puKauy 3a1aeTcs
3HaueHue 1,0. UToObl BBECTH MOJIb30BaTEILCKHIE 3HAYEHHSI CTOUMOCTeH, BeiOepuTe Menosb30BaTh CTOMMOCTH
OLIHOOYHOIH KIacCH(UKANNN 1 BBEIUTE B MaTPUIly CTOUMOCTEN HyKHbIe BaM 3HAYEHHUSI.

YTOOBI N3BMEHATH CTOMMOCTH OIIUOOYHOHN KJIACCH(PUKAINH, BEIOCPHUTE SUCHKY, COOTBETCTBYIOIIYEO HY)KHOMY
COYCTAHMIO MIPEICKa3aHHOTO U JICHCTBATEIFHOTO 3HAUCHHIA, YAAIMTE CYIIECTBYIOIIEE COIEPKaHNe STYCHKN 1 BBEIUTE
JUTS Hee JKeJTaeMyIo CTOMMOCTh. CTOMMOCTH HE SIBJISIFOTCS aBTOMATHIECKN CHMMETpUiHbIMU. Hanpumep, ecm a1
CTOMMOCTH OIMOO0YHOH KJtaccuuranuu 4 kak B 3aaaTh 3HaYeHue 2,0, y CTOUMOCTH OIMOO0YHOM Kiaccupukarmm B
Kak A Bce paBHO OyJIeT 3HaUYeHHUE Mo yMoJyyaHuto 1,0, moka BbI He U3BMEHUTE TAKXKE U €ro SIBHBIM 00Pa3oM.

Iepeso peweHun ISW

Mojienu iepeBbeB pellIeHIiT TO3BOJISIOT CO3/IaTh CUCTEMbI KJIACCH(DUKAIINN, KOTOPBIE IPEICKA3bIBAIOT MU
KJIaccuuuupyroT Oyyie HaOIFOICHUS Ha OCHOBE Habopa pemaronux npasuil. Ecim qaHHbIe pa3aessaroTcs Ha
MHTEPECYIOIINE Bac KJIACCHI (HAIPUMeEp, CCYAbl BLICOKOTO U HU3KOTO PUCKA, MMOAUCYNKY U He-TIOJIIACYUKHY,
TOJIOCYIOIIME W HETOJIOCYIOIINE WA THIBI OAKTEPHii), MOKHO HCIIOJIF30BATh CYIIECTBYFOIINE TaHHBIC IS
MTOCTPOCHUS MPABIII, KOTOPBIE MOKHO MPUMEHSITh TSI KJIACCH(DUKAIINN CTaPhIX 1 HOBBIX HAOJTFOICHWIA C
MaKCHMAaJIbHOW TOYHOCTHI0. HampuMep, MOXKHO OCTPOUTH AEPEBO, KIIaCcCU(UIMPYIOIIee KPEAUTHBIC PUCKH WUJITH
HaMepeHNUe MOKYIKU Ha OCHOBAHMU BO3PacTa U APYrux GakTOPOB.

Anroputm aepesa perienuit [ISW cTpouTt aepeBbst kiaccuuranuii Aj1s1 KaTeropualbHbIX BXOIHBIX JAHHBIX. B
pe3yJibTaTe MOJIyyaeTcs JBOUYHOE AePeBO peleHuit. st mocTpoeHust MOJe I MOKHO IPUMEHUTD Pa3JIMuHbIe

nmapaMeTpbl, B TOM YUCJIC CTOUMOCTDb OIIMOOYHON KJ'IaCCI/I(i)I/IKaIII/II/I.

BusyammsaTtop - 3To e AMHCTBEHHBII HHCTPYMEHT [T pocMoTpa Mozesneit IBM InfoSphere Warehouse Data Mining.
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Onuuu moaenu gepesa peweHun ISW

Nms mogemn MOXHO CreHeprupOBaTh UMS MOJIEIM ABTOMATHYECKH HA OCHOBE MOJIs Ha3HaueHMst uitu noJtst ID (;mbo
TUIA MOJIEJI B CJIy4ae, €CId HUKAKOEe U3 9THUX OJIeH He 3a/jaH0) JIM0O0 3aJaTh I0JIb30BATEIbCKOE UMSI.

Wcnoab30BaTh pa3/esieHnbie qannble. Ecii BbI onpeesseTe noJje pasaeseHus, Bbioepute onmuto Vcnob3oBaTh
pa3jieieHHbIe JaHHbIE.

BbinosHuTH NPOX0/1 TeCTHPOBaHUsl. MOXHO BHIOPATH BBINOJIHEHNE IPOX0/1a TeCTUPOBaHus. Toraa mpoxom
tectupoBanus IBM InfoSphere Warehouse Data Mining BITOTHSIETCS TIOCIIE TIOCTPOCHIST MOJCIIH JIJIs1 0OyHYAFOIIETO
paszesna. [Ipu 3TOM BBIIOJIHSIETCS IPOXO/1 IO IIPOBEPOYHOMY Pa3/ielly /Ui YCTAHOBJICHUS HH(POPMAIMK O Ka4eCTBe
MOJIEJIH, TIOAbeMa AUArpaMM U TakK Jajee.

MakcumaJjibHOe KOJIH4eCTBO ypOBHeﬁ B JIEpeBeE:. Bbl MmoxeTe 3a1aTh MaKCUMAJIbHOC KOJIMIYECTBO ypOBHeﬁ B JICPECBC.
KommuecTBo JOIIYyCTUMBIX ypOBHefI 6y,£[€T OI'paHUYCHO 3aJaHHBIM 3HAYCHUCM. Ecmu ata Oomnust OCTacTCA
HeBbI6paHHOﬁ, NPUHYIUTCIIBHOC OTPAHUYCHUEC HE BBOOAUTCH. YUTo06bI n30eraThb IMECPCYCI0KHCHHBIX MO,I[CJIeﬁ,
PEKOMCHAOYCTCA OOBIYHO HCIIOJIL30BATEH 3HAUCHHS HE OOJIBIIIE ISTH.

Onuwuun ISW Decision Tree Expert

MakcuMaJjibHasi YUCTOTA, DTa OMIUS 3a4aeT MAKCUMAJIbHYIO YUCTOTY [IJII BHYTPEHHUX y3J10B. Eciu pasaeseHue
y3Jia IPUBOJUT K TOMY, UYTO AJII OAHOTO U3 JOUYCPHUX Y3JIOB MPEBLIIIACTCS 3aﬂaHHI)II71 mokKasaTejib YUCTOThI
(mampumep, 6oJtbIre yeM 90% ciryyaeB NoNaaroT B yKa3aHHYIO KATErOPHUIO), TAKOW y3es He OyIeT pas/ieseH.

MunuMaibHOe YHCJI0 HA0II0/IeHnii Ha BHY TpeHHuii y3e. Ecii pa3esienue y3ja NpuBOJIUT K Y3JIy C YACIIOM
HAOJIFO/ICHU MEHbIIIE YKa3aHHOTO MUHIMYMa, TAKOH y3eJ He OYIeT pa3ielicH.

CsasbiBaHue ISW

V3en CesasbiBanne ISW MOXHO HCHOJIB30BATH JJIs1 HOUCKA MIPABHJI CBS3BIBAHUS CPEH JIEMEHTOB,
HIPHUCYTCTBYIOIINX B HaOope rpyni. [IpaBuia cBSI3bIBaHMS CBSI3BIBAIOT KOHKPETHBIN BBIBOJ (HAIPUMED, HOKYIKY
HEKOTOPOTo MPOIYKTa) C HAOOPOM YCIIOBH (HAIPUMeED, C TOKYNKON HECKOIBKUX APYTUX MPOJAYKTOB).

3az[aBaﬂ OrpaHHYCHUus, MOXHO BI)I6paTb BKJIFOUCHUE ITPABUJI CBA3BIBAHUS B MOJCJIb NJIN UX UCKJIFOUYCHUE U3 MOJCJIN.
Ecmm BEI BI)I6I/IpaCT€ BKJIFOUCHHUEC KOHKPETHOI'O IIOJIA BBOJA, IPpaBUJIa CBA3bIBAHUSA, COACPKAIIIUE 11O KpaﬁHefI MEpPE
OJIMH U3 3aJdaHHBIX 3JICMCHTOB, BKJIFOUYAKOTCA B MOIECJIb. Ecmm BBI HCKITIOUaeTe moJie BBO/Ja, ITpaBuJla CBA3bIBAHU,
coacpxKalume 0001 U3 3aJJaHHBIX 3JICMCHTOB, OT6paCBIBa}OTC$I U3 pE3yJIbTATOB.

AJNTOpPHUTMBI CBSI3BIBAHNUS M TTOCJIENOBATEIbHOCTH ISW MOTYT HCIIOJIB30BATH TAKCOHOMHH. TakcOHOMUN
0TOOPAXAIOT OTACIbHBIC 3HAYCHHUS HA MOHATHS O0Jiee BLICOKOTO ypoBHS. Hampumep, pyukn u KapaHJaIIid MOTYT
OBITH OTOOPAXKEHBI B KATETOPHIO KAHIIEJIIPCKUX TOBAPOB.

V npaBuI CBSA3BIBAHUS €CTh OJTMH KOHCEKBEHT (BBIBO/T) U HECKOJIBKO aHTEIEICHTOB (Habop ycioswuii). [Tpumep:
[Xne6, Mxem] [Macno]

[Xne6, Oxem]
[Maprapu]

3aech Xneb u [KeM - 5TO aHTeNEeAEHTHI (MX HA3LIBAIOT TAKXKE YCJAOBHEM NpaBuIa), a Macno uiam MaprapuH - mpuMepsI
KOHCEKBEHTOB (WX Ha3BIBAIOT TAK)KE KaK CJIeACTBHEM NMpaBuia). [lepBoe mpaBmiio 03HAYAET, YTO MOKYyNATeN b Xjeba 1
JDKeMa B TOM e TOKYIIKe TIOKYNaeT ¥ Macjio. BTopoe mpaBuiio 03HavYaeT, YTO HOKYIaTeNIb IPH HOKYIKE TOTO ke

coueTanus (Xj1e0 ¥ KEM) TP TOM K€ TOCEIIeHNN Mara3uHa MOKyIaeT MaprapuH.

Busyanuszatop - 3T0 eAMHCTBEHHBII HHCTPYMEHT 111 ipocMoTpa Mojesteit IBM InfoSphere Warehouse Data Mining.

Onuuu nonen cea3biBaHuA ISW

Ha BKJIaJIKC Ions 3aJar0TCA IIOJIA, KOTOPBIC 6y,E[yT HCIOJIB30BATBHCA IPU NOCTPOCHUU MOJCIIN.
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ITepen mocTpoeHnemM Moe M HEOOXOANMO YKa3aTh MOJIsI, KOTOPBIE TOJKHBI CIIy>KUTh NOJISIMA HA3HAUYCHUS U
BXOJHBIMH IOJISIMU. 32 HEMHOTHMH UCKJIFOYEHISIMH, BCE Y3JIbI MOJICJIMPOBAHUS OYAYT UCIOIb30BATh HH(OPMAIIUIO
0 NoJIsIX U3 y3Jia Tun, pacrnosoxxeHHoro Boiile. [Tpy uecnoab30BaHUN ONLIUY IPUMEHEHUS 110 YMOJIYaHUIO y3J1a Tun
JUJIs BBIOOpa BXOJHBIX IOJIEH 1 noJjieit Ha3HAYeHUs €IUHCTBEHHBIN MapaMeTp, KOTOPBI MOXKHO U3MEHUTh Ha 3TOI
BKJIAJIKE, - 3TO MaKeT TaOJIMLbI 1JI HETPAH3aKIUOHHBIX JTaHHBIX.

Hcnoan3oBaTh napaMeTpbl y3Jia THOA. Ora onnus yKa3bIlBA€T Ha UCIIOJIb30OBAHUC I/IH(I)OpMaI_II/II/I O IIOJIAAX U3 y3Jia TI/IH,
PaCinoJIOKECHHOT'O BBIIIC. 910 3a4aHO 110 YMOJIYaHHIO.

HNcnoiib30BaTh N0J1b30BaTe/IbCKHE NapaMeTpbl. DTa ONIUS yKa3bIBaeT HAa UCIOJIb30BaHNE NHPOPMALMHK O HOJISX,
3aJITaHHOM 3/1eCh, a HE TOH, YTO 3aJaHa Ha JIFOOBIX PACIOJIOKEHHBIX BhIlIe y3iax Tum. ITocie BeiOopa 3TOro
BapuaHTa 3aJaiiTe MpUBEICHHBIE HIKE MOJIs, KaK 3TO MOTpedyeTcs.

Hcnonb3oBanue Tpan3akuuoOHHOro gopMarta. BKIrounTe 93TOT NEepeKroyaTesib, €CJIM Y UCXOAHBIX TAHHBIX
TpaH3aKIMOHHbI (hopMmaT. V 3amuceii B 3ToM GopmaTte eCTh JBa MOJIsL, OAWH JJIst ID 1 0JIuH 111 COIEPIKUMOTO.
Kaxxas 3anuch nmpeicTaBiIsgeT e IMHCTBEHHYIO TPAH3AKIIUIO HJIA 3JIEMEHT, U CBSI3aHHBIC 3JIEMEHTHI CBSI3aHbI
HasmuueM oguHakoBoro ID. BeikirounTe 3TOT nepeksroyaTesib, €CJIM Y JaHHbIX Ta0au4Hblil popmat, B KOTOpOM
3JIEMEHTBI TPeACTaBJICHbI OTACILHBIME (pJIaraMu, Tie Kax/10e 1moJie (iara yka3plBaeT Ha HAJIMYUE UM OTCYTCTBHE
KOHKPETHOTO 2JIEMEHTA, a KaXKaas 3alUCh MPeACTABIISICT MOJIHBIM HAOOp CBA3aHHBIX 2JIEMEHTOB.

e ID. /111 TpaH3aKIMOHHBIX JAHHBIX BEIOepHTE U3 ciucka mnoJie ID. B xauectse moJis ID MOTYT HCIOJIB30BATHCS
YHCJIOBBIC MM CHMBOJIMUECKHE 1moJIsl. Kakmoe yHIKaJIbHOE 3HAYCHUE B 9TOM TI0JIE TOJDKHO 0003HAYATH
KOHKPETHBIN 00BEKT aHam3a. Hampumep, B mpukiaaHoii mporpamMe Kop3una mokymox xaxabrit ID moxet
MIPEICTABIIATL OJHOTO MOKynaTtesisa. B mpukiagHoit mporpamme Anammn3 Web-xypHasia kaxasiid ID moxet
MIPEACTABIIATEL OT/JEIbHBIN KoMIbIOTED (110 [P-anpecy) wim ogHOTO MOJIb30BaTENS (IO PETUCTPAIIMOHHBIM
JIAHHBIM ).

*  Conep:xumoe. 3a/1aiiTe 1OJIe WK MOJISI COACPKUMOTO JIJIs1 MOJIEIIH. DTH HOJIS COAEPKAT HYKHbBIE DJIEMEHTBI IPU
MOJICJIUPOBAHNH CBSI3bIBaHUS. MOXHO 33/1aTh OJJHO HOMUHAJILHOE 110JIe, B KOTOPOM JdHHBIE TPECTABIICHDI B
TpaH3aKIMOHHOM (hopMmarTe.

Hcnoan3oBanue Tadmunoro ¢popmarta. Brikirounte nepexrodaresis Vicnonab3oBaTh TPaH3aKUHOHHLIA (hopMat, eciu y
HCXO/HBIX TaHHBIX TaOJIMYHBIN opmart.

* Iloas BBoaa. BeiOepuTe 0THO MITM HECKOJIBKO BXOTHBIX MOJICH. DTO aHAJIOTUYHO 3aJaHUIO [T HOJI POJIH
Bxozanoe na y3ne Tu.

* TToaMHO:kecTBA. DTO TOJIE TO3BOJISACT MTO3BOJISIET 3a4aTh MOJIE, C TOMOIIBIO KOTOPOTO AaHHBIE OYIyT
pa3aesAThCs Ha OTACIbHBIC BEBIOOPKH TS 9TANIOB O0YIEHMS, UCTILITAHUS W IPOBEPKH MTPH MOCTPOCHAN MOJICIIH.
CrenepnpoBaB MOJEJIb IIPU IIOMOIIN OTHOW BEIOOPKHU M UCTIBITAB €€ IPU IIOMOIIH IPYTOid, MOXKHO TOJIYINTh
HaJIe)KHBII TTOKa3aTeJIb KaueCcTBa 0000IIEHUS MOJEJIM Ha OoJiee KpyNHbIe HAOOPBI TAHHBIX, TOJOOHBIE TEKYIITUM.
Ecmm npu nomotn y3s08 Tun mm Pasaesn Ob111 onpeesieHo HeCKOJIbKO MoJIel pa3/iesios, Ha BkIaake [Toss Ha
KaXXIOM y3JIe MOJEJIMPOBAHMUS, T /1€ UCHOJIb3YEeTCs pa3esIeHNe, JOJDKHO ObITh BEIOPAHO OJTHO MOJIE Pa3/ena.
(Ecnu mpencTaBiieH TOJIBKO OAMH Pa3/iel, OH OYJET UCMOJIb30BATHCS aBTOMATUUECKU IPU BCSIKOM BKJIFOUCHUU
pasnenenus.) Kpome Toro, yurure, 4To [JIs1 IPUMEHEHHs BLIOPAHHOTO pa3jelia B aHAJIN3e Ha BKJIAJIKE
[TapamMeTpsl MoIeIH IS y3J1a TOJDKHO OBITH TAKXKe BKJIFOUCHO pasjeiicHue. (BrIkiroueHne 3To onmuun neiaet
BO3MOKHBIM OTKJTFOUCHHUE pa3/elicHus Oe3 M3MEHECHNUs 3HAUCHUH mapaMeTpOB IOJICH. )

MakeT Ta0/ MBI 11 HeTPAH3AKIHOHHBIX JAHHBIX. JIJIsI TAOJIMYHBIX JAHHBIX MOKHO BBIOPATH CTAHAAPTHBIA MAKeT
(TI0 YMOJTIaHUIO) MJIM MaKeT C OTPAaHMYCHHOM JJIMHOH 3JIeMeHTa.

B maxkere no YMOJIYaHUIO KOJIMYECTBO CTOJ'I6L[OB OIIpeLIACTCA O6LHI/IM YUCJIOM CBA3AaHHBIX 3JICMCHTOB.

Tabnuuya 6. Maxet Tabnnubl Mo yMOMYaHuIO.

ID rpynnst Tekyummii cuet CoeperareJibHbII Kpeantnas kapra | Kpeaur Jleno3uTHblii cyeT
cuer

CMmut b b b - -

JIxekcoH b - b b b
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Tabmmuya 6. MakeT Tabnuubl o yMoa4aHuto (MPoAomKeHne).

ID rpynmsi Texyumii cuer Coeperarte/ibHbIi Kpeaurnas kapra | Kpeaur Jleno3uTHbIi cueT
cyer

Hyraac b - - - b

B maxkeTe ¢ OrpaHI/I‘ICHHOfI JJIMHOM 3JIEMEHTA KOJMYECTBO CTOJ'I6L[OB OHnpeaCIIsACTCA HanOOJILIINM KOJIMYECTBOM
CBSI3aHHBIX 2JIEMEHTOB B JIFO00i U3 CTPOK.

Tabmuuya 7. MakeT Tabnuubl ¢ OrpaHnyeHHO ANMHON 3NeMeHTa.

ID rpynmsi Duiementl DJleMeHT2 DJieMeHT3 DyemenT4

Cmut TEKYIIUI cueT cOeperaTesIbHBINA CUeT | KpeAUTHAS KapTa -

JIxekcon TEKyILIUi cueT KpeIuTHas KapTa KpeIuT JIETIO3UTHBIN CYeT
JHyrmnac TEeKYIINN CUeT JICTIO3UTHBIN CUeT - -

Onuuun mogenen cea3biBaHuda ISW

Umsa MO/Jde/IH MoxHO CIrCHEpUPOBATHL UM MOJIEJIM ABTOMATHUYCCKU HA OCHOBE IIOJISA HA3HAYCHU A UJIA ITOJIA 1D (J'II/I6O
THIIAa MOJCJIM B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3az[aHo) 160 3a1aThb IMOJIb30BATECJIBCKOEC UMH4.

Hcnoan3oBaTh pPa3/1€/ICHHbIC TaHHbIC. Ecmm OHpCaCIJICHO ITOJIE pa3aciia, 9Ta ONIUA rapaHTUPYET, YTO IJIA
IIOCTPOCHUA MOICIIN 6y,£[yT HCIIOJIb30BATHCA JaHHBIC TOJIBKO U3 pa3acia O6y‘{6HI/IH.

MunnMasbHas noaep:xka npasuia (%). YpoBeHb MUHIMAJILHOM HOIICPKKH 1T IPABHII CBA3BIBAHUS UJIH
HOCJIEIOBATEIbHOCTH. B Mo/1esTh BKITIOUAIOTCS TOJILKO MPAaBHIIA, JOCTUTIIINE IO KpaifHeil Mepe 3TOro ypoBHS
MOJIICPKKU. DTO 3HA4YeHHe Bhuucisiercs: kak A/B*100, re A - 3T0 KOJIMYECTBO IPYIIN, COIEPKAIINX BCE IJIEMEHTHI B
npaBuie, a B - ob1ee koIM4ecTBO paccMaTPUBAEMBIX IpyHIl. Eciii BbI XOTUTE COCPENOTOUUTLCS Ha OoJiee o01ux
CBS35X UJIM OCJIEI0BATEJIbHOCTSIX, YBEJINUbTE 3HAYEHUE ITOT0 MapaMeTpa.

MunumasbHas 10cTOBepHOCTb NpaBuia (%). MUHIMAaJIbHBIA YPOBEHb TOCTOBEPHOCTH JIJIS TPABHJI CBSI3BIBAHUS MITH
MIOCJIEIOBATEILHOCTH. B MO/Ie/Ib BKITIOUAIOTCS TOJIBKO MPABMJIA, JOCTHUTIIINE IO KpaifHeil Mepe 3TOro ypoBHs
JIOCTOBEPHOCTH. DTO 3HAUEHUE BhIUMCIIsIeTCs Kak m/n* 100, rae m - 3T0 KOJIMYECTBO TPYII, COACPIKAIITUX
IPUCOETMHIEMBIN 3ar0JI0OBOK MTpaBujia (KOHCEKBEHT) M TEJIO MpaBuia (AHTEIEICHT), a 71 - KOJIMYECTBO TPYII,
coepKallux Teso npasmia. Ecim y Bac mostyyaeTcst CIMIIKOM MHOTO CBSI3BIBAHUI MJIM MOCJIEI0BATEIbHOCTEH (MK
OHHM HE MHTEPECHBI JIJIs1 MOJIEJIN), TTIONPOOYHTE YBEJIMYUTh 3HAYCHHE 9TOTO napamerpa. Ecim cBs3pIBaHmit nim
MOCJIEIOBATEILHOCTE] MOJTy4aeTCs CIIMIIKOM MaJIO, YMEHBIIINTE 3HaYeHUE 3TOr0 NapaMeTpa.

MakcumaJibHbIi pa3Mep npasuJia. MaxcrMalibHOE KOJIMYECTBO PAa3pCUICHHLIX B IIPpaBUJIC 3JICMCHTOB, BKJIFOYa s
KoHCekBeHT. Ecim HYXHBIC CBA3bIBAHUA NJIX ITOCJICTOBATCIIbHOCTU OTHOCUTCJIbHO KOPOTKUE, MOXHO YMCHBIIUTH
3HAYCHUEC 3TOTO MmapamMeTpa IJid YCKOPECHUA ITOCTPOCHUA Ha60pa.

Ipumeuanue: OneHUBAIOTCS TOJIBKO Y3JIbI C TPAH3AKIIMOHHBIM ()OPMATOM BBO/IA; HACTOSIIINE TaOIMYHbIE (HOPMATHI
(TabMyHbIE TaHHBIE) OCTAIOTCS HEYTOYHEHHBIMU.

JononHuTtenbHble onuuu cea3biBaHuA ISW

Ha Bxmagxe JJomosHUTEIRHO Y3712 CBSI3BIBAaHIE MOXHO YKa3aTh, KAKHE IIPABIIIA CB3BIBAHUS OYyT BKJIFOUCHBI B
pe3yIbTaThI, & KaKHe - UCKJIFOUYEHBI. ECITN BBI PEIIiIN BKJIFOYNTh HEKOTOPBIE 33/ TaHHBIC 2JIEMEHTHI, IPaBHIIa,
co/iepKaIue mo KpaifHeil Mepe OIH U3 3TUX 3JIEMEHTOB, OYAYT BKJIFOUCHBI B MOJIEITb. ECITH BBI PEIIIIT NCKITFOUNTh
HEKOTOPBIE 3aJaHHBIE 2JIEMEHTHI, IPaBHUJIa, COJIEPIKAIINE JIFOObIe U3 ATUX 3JIEMEHTOB, OYAYT UCKJIFOUCHBI U3
pe3yJIbTATOB.

Ecm BeiOpana onuus Mcenosib30BaTh OrpaHnyeHust 3J1eMeHTOB, BCE 2JIEMEHTHI, KOTOPBIE Bbl JOOABUIIN B CIIUCOK
OrpaHUYeHMit, OyIyT BKJIFOUYEHBI B PE3YJIbTAThI UJIM UCKJIFOUEHBI U3 HUX B 3aBUCUMOCTHU OT TOT0, KaK 3aJjaHa OIS
Tun orpannyenust
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Tun orpannyennsi. Beibepure, XOTUTE JIN BBl BKJIFOUUTH B PE3YJIbTATHI IPABIJIA CBSA3BIBAHUS, OTHOCAIIIIECS K
3aJIaHHBIM 2JIEMEHTAM, UJIU UCKJIIOYUTh UX U3 PE3YIbTATOB.

PenakrupoBath orpannuenns. YTo6s! J0OABUTH 3JIEMEHT B CIUCOK 3JIEMEHTOB OI'PAaHUYEHMUS, BLIOEPHUTE €0 B CIIICKE
DJIEMEHTBI U HAXKMUTE KHOIIKY CO CTPEJIKOM BIPaBo.

Onuuun TakcoHomumn ISW

AJTOPUTMBI CBS3BIBAHUS U TOCJIEAOBATEILHOCTH ISW MOTYT HCITOIH30BATh TAKCOHOMHH. TakKCOHOMUH
0TOOpaXAFOT MHINBUAYAJIbHBIC 3HAYEHNUS Ha KOHIETIIH O0oJiee BEICOKOT0 YpOoBHA. Hampumep, pyukn u kapaHmamm
MOTYT OBITh OTOOPAXXEHBI HA KATETOPUIO KAHIEIIPCKAX TOBAPOB.

Ha Bxianxe TakcoHOMUS MOXHO OIPENESIUTh KaPThl KATETOPUI 1Sl BBIPAXKEHUSI TAKCOHOMUH Yepe3 JaHHbIE.
Hanpumep, TakCOHOMUsI MOXET cO31aTh aBe kKateropuu (ToBaps nepBoi HeobxopuMocTH u MpeaMeTs pocKown), a
3aTeM Ha3HauaTh 0A30BBIE 2JIEMEHTHI 3TUM kKaTeropusiM. Hanpumep, BUHO Ha3HavaeTcs B kaTteroputo [lpegMeTsl
pockouwu, a xn1eb - kareropuu ToBapbl NepBoi HEOBXO[UMOCTH. ¥V TAKCOHOMHUHM CTPYKTYPa POIUTEIILCKUX U
JIOUEPHUX 3JIEMEHTOB, YTO MOKA3aHO B CJIEAYIOLIEH Tabmie.

Tabnuua 8. [MpuMep CTPYKTYPbl TAKCOHOMUM

Jlouepnnii 371eMeHT Poaurennckmii 3jieMeHT
BUHO ITpeameTsl pockomn
xJ1e0 ToBape! nepBoii HEOOXOAUMOCTU

HpI/I HaJIMYU TAKCOHOMMUHU MOXXHO ITIOCTPOUTH MOACIIb CBA3BIBAHUS UJIN ITOCJICAJOBATCJIbHOCTU, BKJIFOYAIOIITYHO B
cebst InpaBuJIa C KATCrOPUAMMU, KaK U C 0a30BBIMU JIEMCHTAMH.

Ipumeuanue: 171 ak TUBAITMM OMIIWI HA 9TON BKJIAKE HCXOIHBIE TAHHBIE IOJDKHBI OBITH B TPAH3AKIIMOHHOM
(dopmare, Ha Briaake [oJst Hy>)xHO BBIOpaTh oniuio Menoib30BaTh TPAH3aKIHOHHBIH opMAT, a 3aTEM HaA 3TOM
BKJIaJIKe BbIOpATh omniyio Mcnoib30BaTh TAKCOHOMHIO.

HWms Tabmunpl. DTa onnus 3ajaet uMs tadbuisl DB2 a1 XxpaHeHus noipoOHOCTel TAKCOHOMUU.

JlouepHuii cTo0en. DTa OIMIMs 3aJaeT UM JIOYSPHETO CTOJIONA B TabmIle TakcoHoMun. JlouepHuii cTosderr
COMIEPKUT HA3BAHUS 2JIEMEHTOB WJIM KaTETOpHUi.

Poauresbekuii cToi0en. DTa onnus 3aaeT UM POJUTETIHCKOTO CTOJIONA B TabymIle TaKCOHOMUM. PouTesbekmii
CTOJIOI] COIEPIKUT UMEHA KaTEer OpHIA.

3arpy3uth noapoodHocTH B Tadmiy. Beibepute 3Ty ommuto, ecii nHGopMaIys TakcoHoMmuu, xpanumas B IBM SPSS
Modeler, morkHa OBITH 3aKayaHa B TAOJIMIY TAKCOHOMUU BO BpeMsl HOCTpOeHUs Mojiesid. OOpaTuTe BHUMAHUC HA
TO, YTO €CJIA TaOJIMIIa TAKCOHOMHH YKe CYIIECTBYET, OHA oTOpackiBaeTcs. VHpopManmst TaKCOHOMUU XpaHUTCS Ha
y3JIe TOCTPOCHUS MOJIEJIN; €€ MOXXHO M3MEHSTH C IIOMOIIBIO KHOMIOK VI3MEHHUTH KaTeropun u VMI3MeHUTh
TaKCOHOMHUIO.

PepnaxTop KaTeropum
,}:[I/IaJ'IOFOBOG okHO M3MeHuTH KaTeropuu no3BOJIACT L[O6aBJ'I$ITI) KaTeropum K OTCOPTUPOBAHHOMY CHUCKY U YAAJIATH
HUX OTTYyHA.

YT006bI JZ[O6aBI/ITI> KaTEeropuro, BBEAUTE €€ UM B I10JIC Hosas KaTeropus 1 HAXXMHUTE KHOIIKY CO crpemcoﬁ, YTOOBI
NEPEMECTUTD KATCTOPUIO B CIIMCOK KaTeroplm.

Jns ynaneHus kateropuu Beioepute ee B crrcke KaTeropuu m HaxxMuTe psiioM ¢ Heit KHONKY Y AaJIATh.
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Penaxktop TakcoHOMUM

HuasoroBoe okHO VI3MEHUTH TAKCOHOMHUIO MO3BOJISIET OO BEIUHUTD JIJIsl IOCTPOCHUSI TAKCOHOMUHU HAOOP OCHOBHBIX
9JIEMEHTOB, OIPE/IC/ICHHBIX B JAHHBIX, U HAOOp kaTeropuit. UYToObl J00ABUTH 3aIKCH B TAKCOHOMUIO, BHIOEPHUTE
OJIMH UJIM HECKOJIbKO 3JIEMEHTOB UJIM KATErOpUil U3 CIUCKA CJIeBa U OJIHY MJI HECKOJIbKO KaTeropuil u3 Crucka
CrpaBa, a 3aTeM HaXXMUTE KHOIIKY cO cTpesikoif. OOpaTuTe BHUMaHUE HA TO, YTO €CJIM Kakue-1m0o 100aBIIeHus B
TaKCOHOMUIO MPUBOJAT K KOHPIMKTY (Hampumep, 3agano catl -> cat2 u mpotuBonosioxnoe cat2 -> catl), atu
JI06aBJIeHUs HE IPOU3BOISTCS.

MocnepgoBatenbHOCThL ISW

V3en [MocnenoBaTeIbHOCTh OOHAPYKHUBACT MIAOJIOHBI B ITOCIICIOBATEIILHBIX TaHHBIX M JaHHBIX C BPEMCHHOI
opuenTauueit B popmare x1e6 -> cblp. DJIeMEHTHI MOCJIEA0BATEILHOCTH - 3TO HAGOPBI MO3MIIMIA, COCTABJIAIOLIKE
pas3oByro TpaH3aknuto. Hampumep, ecim 4eIoBek 3aX0IUT B Mara3uH 1 MOKYyMaeT XJied M MOJIOKO, a yepe3
HECKOJIbKO JTHEH BO3BpAIIaeTCs U MOKYNAET ChIP, €T0 MOKYNATeIbCKast AKTUBHOCTh MOXKET OBITh IIPeICTaBJIeHA
JBymMs Habopamu ToBapoB. [IepBoIit cOTepKUT XJ1ed U MOJIOKO, a BTOPOIA - chIp. IToc/ie10BaTeIbHOCTH - 3TO CIHICOK
Ha0OPOB TOBAPOB C TEHICHIIMEH MPOUCXOIUTH B MpeAcKka3zyeMoM nopsike. ¥Y3en [TocienoBaTebHOCTD
00HaPYXUBAET YaCTO BCTPEUAIOIINECS TOCIEAOBATEIbHOCTH U CO3AeT y3€JI CTeHepUPOBaHHON MOJEIH, C
MOMOIIbI0 KOTOPOTO MOXHO JAeJIaTh MpeCKa3aHusl.

OYHKIIIO MCCIIeOBAHNS TaHHBIX [IpaBuiia mOCIe10BaTeIbHOCTA MOXHO MCIOJIb30BATh B PA3JITYHBIX
6u3Hec-o0macTax. Hampumep, B poO3HUYHOM Ipoaxke MOXKXHO HAHTH TUIMHYHBIE TOCJICAOBATEIHHOCTH MMOKYIOK. DTH
MTOCJIEIOBATEILHOCTH MOKA3BIBAFOT PA3JIMIHbIC COUETAHNS MOKYIATeNei, TOBApOB M BpeMeHH MOKYNKH. C MOMOIIBIO
9TO¥ MHPOPMAIIIH MOXKXHO ONPEACINTh MOTEHIIMAIBLHBIX IIOKyNaTelIeld KOHKPETHOTO TOBapa, KOTOPHIE EIIle eTo He
kymw. bojiee TOro, MOXHO IPE/JIOKUTH TOBAPBI MOTEHIIMATILHBIM MOKYMATEJISIM B HY>)KHOE BPEMSI.

[Tocie10BaTEILHOCTD - 3TO YHOPSIOYCHHBIII HAOOP HAOOPOB 31eMeHTOB. [TociieoBaTEILHOCTH COIEpPKAT
CJIeAYIONINE YPOBHU TPYIITMPOBKU:

* Ilpomsomenmme 0OTHOBPEMEHHO COOBITHS 00Pa3yIOT OJHY TPAH3AKIUIO NI HAOOP JIEMEHTOB.

» Kaxmplit 2JIeMeHT Wil HaOOP JIEMEHTOB IPUHAJICKHUT TpyIIe Tpan3akuuii. Hanpumep, mpruoOpeTeHHbIN
peaIMeT IPUHAJICKUT MOKYMATEFO, IIEPEeX0/ Hd KOHKPETHYIO CTPaHUILy IPHHAIISKUT Web-cepBepy, a 3am4acTb
MIPUHAJISKUT IIPON3BEICHHOMY aBTOMOOMITIO. Heckoibko HAOOPOB 3JIEMEHTOB, CYIIECTBYFOIINX [JIs PA3HOTO
BPEMEHHM U MPUHAUISKAIINE OJHON TPYIIe TPaH3aKIHK, 00Pa3yIOT MOCIETOBATEILHOCTD.

Onuun moaenu nocnegosartenbHocTu ISW

Nmsa MOJ1e/IH MoHO CIrCHEpUPOBATHL UM MOJIEJIM ABTOMATHUYCCKU HA OCHOBE I1OJISA HA3HAYCHU A UJIA I1OJIA ID (J'II/I6O
THIIAa MOJCJIM B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3az[aHo) 6o 3a4aTh IIOJIb30BATCIIbCKOC NMHI.

Hcnoan3oBaTh Pa3/1¢/ICHHbIC TaHHbIC. Ecmm OHpCOCIJICHO ITOJIE pa3aciia, 9Ta OIIUA rapaHTUPYET, YTO OJIA
IOCTPOCHUA MOJCITIN 6y,£lyT HCIOJIb30BATHCA JaAHHBIC TOJIBKO U3 pa3Jacja O6y‘{€HI/I${.

MunnMagbHas noaep:xka npasuia (%). YpoBeHb MUHIMAJILHONM HOIICPKKH 1T IPABIII CBA3BIBAHUS UJIH
HOCJIETOBATEILHOCTH. B MO/Iesh BKITIOUAIOTCS TOJIBKO MPABHIIA, JOCTUTIIINE IO KPaifHEeil Mepe 3TOro ypoBHS
MOJICPXKKU. DTO 3HA4YeHHe Bbruucisiercs: kak A/B*100, rae A - 3T0 KOJIMYECTBO I'PYII, COAEPKAIINX BCE 2JIEMEHTHI B
mpaBuiie, a B - ob1uee K0JIMuecTBO paccMaTPUBAEMBIX I'PYIIL. Eci BBl XOTUTE COCPEIOTOYUThCS Ha 6oJiee 0OLIHX
CBS35X UJIM HOCJIEI0BATEJIbHOCTSIX, YBEJINUbTE 3HAYEHUE ITOT0 NapaMeTpa.

MunumasbHas 10cTOBepHOCTh npaBuia (%). MUHIMAaJIbHBIH YPOBEHb TOCTOBEPHOCTH JIJIS TPABHJI CBSI3BIBAHUS MITH
MIOCJIEIOBATEILHOCTH. B MO/Ie/Tb BKITFOUAIOTCS TOJIBKO MPaBHJiIa, JOCTHUTIIINE IO KpaifHeil Mepe 3TOro ypoBHs
JIOCTOBEPHOCTH. DTO 3HAUEHUE BhIYMCIIIeTCs Kak m/n* 100, rae m - 3T0 KOJIMYECTBO TPYII, COAEPIKAITUX
IPHUCOETMHIEMBIN 3ar0JIOBOK ITpaBujia (KOHCEKBEHT) M TEJIO MpaBua (AHTEIECHT), a 71 - KOJIMYECTBO TPy,
coepKaIuX Teso MpaBmiIa. Ecim y Bac mosyyaeTcst CIMIIKOM MHOTO CBSI3BIBAHUN MJIM MOCIIEIOBATEIbHOCTEH (MK
OHHM HE MHTEPECHBI JIJIs1 MOJIEJIN), TTIONPOOYHTEe YBEJIMYUTD 3HAYECHHE ITOrO napamerpa. Ecim cBs3bIBaHuMil nim
MIOCJIEIOBATENILHOCTE] MOJTy4aeTcs CIIMIIKOM MaJIo, YMEHBIIINTE 3HaYeHUe 3TOr0 napaMeTpa.
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MaxkcumaJbHbliil pa3Mep npasuia. MakcuMalibHOE KOJIMYECTBO Pa3PEIICHHBIX B IPABUIIE 9JIEMEHTOB, BKJIFOYASI
KOHCekBeHT. Ecim HYXHBIC CBA3BIBAHUSA UJIA MTOCJIEAOBATCIIBHOCTU OTHOCUTEIILHO KOPOTKUE, MOXHO YMEHBIIUTDH
3HAYEHHE ITOTO MapaMeTpa JIJIsl yCKOPEHHsI TOCTPOCHHUS Habopa.

HpuMettaHue: OHGHI/IBa}OTCH TOJIBKO Yy3JIbl C TPAH3dKIITUOHHBIM (bOpMaTOM BBOJ4, HACTOAIIUEC TaOJINIHbIE q)OpMaTI)I
(Ta6J’II/I'~{HI>I€ ,Z[aHHI:IC) OCTArOTCA HCYTOYHCHHBIMMU.

JlononHuTenbHble onuuu nocnepnosarenbHocTn ISW

BeI MoXeTe 3a71aTh, KaKHe MPaBUJIa OCIEI0BATEILHOCTHU JOJDKHBI ObITh BKJIFOUCHBI B PE3YIbTATHI MJTH HCKITFOUCHBI
u3 HuX. Eciy BBl peluiiy BKJIFOYUTh HEKOTOPBIE 3aJaHHbIE 3JIEMEHTHI, IpaBUJla, COAEPIKALLUE 110 KpaiiHel Mepe
OJIMH U3 3THX 3JIEMEHTOB, OYAYT BKJIFOUCHBI B MO/IEJIb. ECIIM BBI PEIIMIN HCKITIOYNTH HEKOTOPHIE 3a/TaHHBIE
3JIEMEHTBI, IpaBUjla, COAEPKaIlue JIF0ObIe U3 ITUX 3JIEMEHTOB, OyIyT UCKJIFOYEHB! U3 PE3yJIbTATOB.

Ecmm BbI6paHa Oonnust Hcnoan3oBaTh OIrpAaHHYCHHUSA IJIEMEHTOB, BCC 3JICMCHTBI, KOTOPBIC BbI ,Z[O6aBI/IJ'II/I B CIITUCOK
OFpaHH‘ISHHﬁ, 6y[lyT BKJIFOYCHBI B PE3YJIbTATHI UJIA UCKJIFOYCHBI U3 HUX B 3aBUCUMOCTH OT BallI€TrO mapamMeTpa A1
o Tun or PaHnvcHusA

Tun orpannyennsi. Beibepure, XOTUTE JIH BB BKJIFOYUTH B PE3YJIbTATHI 3TH MPABUJIA CBS3bIBAHMS, OTHOCSIINECS K
3aJIAaHHBIM 3JIEMEHTAM, UJIU UCKJIFOYUTH X U3 PE3YIbTATOB.

PenaktupoBaTth orpannyenns. YTo6s! JOOABUTH 3JIEMEHT B CIUCOK 3JIEMEHTOB OI'PAHNYCHMU S, BLIOEPHUTE €0 B CIIICKE
DJIEMEHTBI U HA)KMUTE KHOIIKY CO CTPEJIKOM BIPaBo.

Perpeccua ISW

V3en perpeccun ISW nojaepxuBaeT clieAyIOIIMe aJlrOPUTMbI PErPECCUU:
e [IpeoOpazoBanue (IO yMOJYAHHIO)

e JluneitHbrit

e TloymHOM.

* RBF

TpaHchopMaOHHOI perpeccuu

Auroput™m TparchopManuoHHoi perpeccrn ISW cTponT Moaenm, mpeacTaBIIroIIne U3 ceOsl TepeBbsl peIIeHIiA C
YpaBHEHUSIMH PETPECCHU Ha JIMCThAX AepeBbeB. OOpaTnTe BHIMAHUE HA TO, UTO Bu3yasm3aTop IBM He BEIBOOUT
CTPYKTYPY 9THX MOIeJIeit.

Bpaysep IBM SPSS Modeler noka3seiBaet napamerpsl 1 anHOTanuu. OTHAKO TPOCMOTPETh CTPYKTYPY MOJIEIIH
Hesb3sl. CyIlecTBYeT OTHOCUTENIbHO HEMHOTO KOH(PUI'YPUPYEMBIX TT0JIb30BATEIEM TaPAMETPOB HOCTPOCHUSI.

JIuneitnas perpeccust

Auroput™m ymHEHO perpeccun ISW npenmnosraraet JMHEHHYIO B3aMOCBSI3b MEKIY 3HAUCHUSIMHA B
OOBSICHUTEJIBHBIX TIOJISAX U B MOJIe HA3HAYCHHUSI. DTO MPUBOANUT K MOJIEIISIM, TIPEICTABIISIONIIM YPABHCHHUS.
[MpenmomaraeTcs, 4TO MpeAcka3aHHOE 3HAYCHUE OyIeT OTIMIATHCS OT HAOJIFOTaeMOT0, TaK KaK YypaBHCHHE
perpeccus - 3TO amIpOKCUMAIIHSI 3HAUYCHAH B 1OJIe HA3HAYCHNUS. VIX Pa3HOCTh HA3BIBAETCS OCTATKOM.

ITpu moaenuposanuu B IBM InfoSphere Warchouse Data Mining pacrno3HaroTCst 0JIs1, Y KOTOPBIX HET

0O BICHAIOIMUX 3HAUeHUH. UTOOBI ONpeae/uTh, €CTh JIM Y MOJIsI OOBSICHSIOIIEe 3HAUeHHE, AJITOPUTM JIMHEHHOM
perpeccut BBINOJIHSAET CTATUCTUYECKHE TECTHI B IONOJIHEHUE K BHIOOPY HE3aBUCUMOI nepeMeHHOU. Ecin u3BecTHBI
MO0JIs1, y KOTOPBIX HET OOBSCHSIOLINX 3HAY€HUH, MOXHO aBTOMATUYECKH BEIOPATh OAMHOXKECTBO OOBSACHSIOLINX
II0JIeH IS COKpAIIIEHHs] BpeMEHH PaboThI.
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AJTOpUTM JIMHEWHOM perpeccuy MpeAOCTaBIIIET CICAYIOMNE CIIOCOOb! I AaBTOMATHYECKOTO BEIOOpa
MOAMHOXECTB OOBSICHUTEIbHBIX MOJICH:

IMomaroBas perpeccusi. {7151 momaroBoi perpeccuy He0OX0IUMO 3a/1aTh MUHUMAJIbHBIA YPOBEHb 3HAUUMOCTH. B
AJITOPUTMeE JIMHEMHON perpeccuu UCOJIb3YIOTCS TOJILKO MOJIS ¢ YPOBHEM 3HAYMMOCTH BBIIIE 33JaHHOTO 3HAUYEHUSI.

Perpeccusi R-kBaapart. [Tpu cioco6e R-kBagpaT perpeccust onpeaessieT ONTUMAJIbHYEO MOJEITb, ONTUMU3UPYS Mepy
KadecTBa Mojesi. Vcnomb3yeTcst OiHa M3 CJISAYIOUINX Mep KadyecTBa:

* Ksajpar xoappunuenta xoppessinun [Tupcona

* CKOppPEeKTHPOBAHHBIN KBaApaT ko3 purmenta koppessamnun [Tupcona.

ITo ymomyaHuIO AJIs1 ONTUMU3AIMY Ka4eCTBA MO/JIENIN aJITOPUTM JIMHEHHON perpeccuy aBTOMAaTHYECKU BbIOUpaeT
0O BSCHUTEJILHBIE 110JIs1, UCIIOJIb3Y sl CKOPPEKTUPOBAHHbII Koadduument koppessuun [Tupcona B kBaapare.

IlomaomuasbHas perpeccus

AJNTOpUTM MOJIMHOMHABHO perpeccnu [ISW npenmosaraet HaJmyme MOJIMHOMIAIHHON B3aMOCBSI3H. Moerns
MTOJIMHOMHUAJIBHOI PETPECCHH - 9TO YpaBHEHUE, COCTOSIIEE U3 CIISTYFOIINX YacTe:

* MaxkcuMaJibHasl CTENeHb MOJIMHOMA B PErpeccuu
e [Tpubmxenue 1715 3HAUECHUH B MOJIIX HA3HAYCHUS

* OOBbsICHUTEJILHBIE TOJIS.
Perpeccust RBF

Anroputm perpeccun ISW RBF npennosnaraet HaJm4ne B3auMOCBSI3M MEX/1y 3HAUCHUSIMU B OO BSICHUTEJIbHBIX
MOJISIX M B TOJISIX HA3HAYCHUSI. DTY B3aMMOCBSI3b MOKHO BBIPA3UTh JIMHEWHOW KOMOMHAIMEH TayCCOBBIX (DYHKIIUIA.
TayccoBsl (yHKINY - 3TO ITOAMHOXKECTBO paaualibHBIX 0a30BbIX (pyHknumii (Radial Basis Function, RBF).

Onuumn moaenu perpeccum ISW

Ha Briagxe Mogens y3ia Perpeccust ISW MOXHO 3a/1aTh THIT UCIIOJIb3YEMOTO aJITOPUTMa PETPECCUU, a TaKXKe:
* Hcnosb30BaTh JIu MHOTOpa3eibHble JaHHbIE

* BBINOJHATH JIK IpoxXoa TECTUPOBAHUSA

* Tlpenesn nJis 3HaUYEHUS R’

° Hpeuen BpPEMCHMU BBITNTOJIHCHU A

Hcnoan3oBaTh Pa3/1C/ICHHbIC TaHHbIC. Ecmm OHpECaCIJICHO ITOJIE pa3aciia, 9Ta OIUA rapaHTUPYET, YTO OJIA
IOCTPOCHUSA MOJCIIN 6y,£lyT HCIOJIb30BATHCA JaHHBIC TOJIBKO U3 pas3Jacja O6y‘{CHI/I$I.

Meton perpeccun. BEIGepuTe THI perpeccui, KOTOPYIO BBl XOTHTE HCTOJIB30BATh. JlOTNOTHATEBHYIO HHDOPMAIHIO
cMmoTpuTe B pasaene| Perpeccus ISW” Ha cTp. 67)

Bbmosmuts npoxo/x TecTupoBanusi. MOXHO BHIOPATH BBINOJIHEHNE IPOX0/1a TeCTUpOoBaHus. Toraa mpoxosa
tectuposanusi IBM InfoSphere Warehouse Data Mining BbINOJIHSIETCS HOCIIE TOCTPOCHHS MOEIIH JUIsl 00y4aroero
paszaena. [Ipu 3TOM BBINOJIHSETCSI IPOXOJ IO MPOBEPOYHOMY pa3/eiy [l YyCTAHOBJICHHs HHPOPMAIIMK O Ka4eCTBe
MO/IeJI, TIOAbeMa JUArPaMM U TaK Jaliee.

Orpannyute R-kBaspart. D1a onmus 3a1aeT MakCUMAJIbHYIO JOIMYCTUMYIO CHCTEMATHYECKYIO OILINOKY
(xoadpurment xoppessiuu [Tupcona B kBaapaTe, R 2). DTOT KO3 PUIMEHT U3MEpSIET KOPPEIISIIIO MEX /LY
OIIMOKOM Mpe/cKa3anust sl JAHHBIX IPOBEPKU U (HAaKTUYECKUMU LIEJIEBBIMU 3HAUYCHUSIMU. DTO 3HAYCHHE JTIOJDKHO
Jexats oT 0 (HeT koppessinuu) 10 1 (naeanbHas MOJIOXKUTEIbHAS WM OTpUIaTeIbHAs Koppessnus). OnpenesaeHHoe
371eCh 3HAYEHUE 3aJaeT BEpXHUM mpeest A1 IpueMJIeMOit CUCTEMAaTUYeCKON OIMNOKU MOJEIIH.

OFpaHl/l‘ll/lTb BpeMs BbINNOJTHCHHS. 3aﬂaTL KEJIACMOE€ MAaKCUMAJIbHOC BPEMs BBIIIOJIHCHHS B MUHYTax.
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HdononHutenbHble onuun perpeccun ISW

Ha Bxianxe JlonoJsiHUTENIbHO y371a Perpeccust MOXKHO 3a1aTh HECKOJIbKO PACIIMPEHHBIX ONLUUN A1 JMHEHHON 1in
[IOJIMHOMUAJIBHOU perpeccuu, a Taxxe Ay perpeccuu RBF.

I[OHOJ'IHI/ITCJ'II)HI)IC OIIUU 1J1s1 JIMHEHHOMN UJIM IOJIMHOMUAJIbHOMU perpeccun

Orpann4uTs cTeneHb NOJMHOMHAIBHOCTH. 321a€T MAaKCHMAJIbHYIO CTENEeHb IOJIMHOMIAIBHON perpeccuu. Ecom mis
MaKCHMAaJIbHOM CTeTIeHN OJIMHOMUAIFHON PErpeccry 3a/1aeTcs 3HaYeHNe 1, aJIrTOpUTM NOJIMHOMHUAJIEHOW perpeccun
UACHTUYCH aJITOPUTMY JIMHEHHOH perpeccun. Ecim 3amaTh O60JbIoe 3HaYeHNE 7151 MAKCUMAaJIbHOHN CTEIeHN
MTOJIMHOMHUAJIBHOM PerpecCrH, aJIrOPUTM 3TOH PETPECCHU CTPEMHUTCS K CBEPX-TIOJATOHKE. DTO O3HAYALT, YTO
HOJTyYeHHa sl MO/JIeJIb TOYHO allPOKCUMHUPYET yIeOHbIE JaHHBIE, HO OKA3bIBACTCS HEMPUTOTHOI TPH NPUMEHEHNHU K
JTAHHBIM, HE UCIOJIb30BAHHBIM [IJI1 OOy4YEHUSI.

Hcnoan3oBaTh CBOGOHHI)Ii/i YJI€H. HpI/I BKJIFOUCHHU KpUBasd PErpeCCUU MMPOXOAUT YCPE3 HAYAJIO KOOPpAUHAT. 9T0
O3HA4Ya€T, YTO B MOACJIM HET IIOCTOAHHOI'O CJIaracéMoro.

Hcnoan3oBaTh aBTOMaTHYECKHi BbIOOP (ynKkimii. [Tpy BKITFOYSHUN aTOPUTM IIBITAETCS OMPEISIUTh ONTHMAIbHOE
ITOIMHOKECTBO BO3MOXKHBIX IPEIUKTOPOB, €CJIH B HE 33/1a€TE€ MUHUMAJILHBI YPOBEHb 3HAYMMOCTH.

Hcnob30BaTh MHHAMAJILHBII YpoBE€HbL 3HAYUMOCTH. Kor;:[a 3a/1aH MUHUMAaJIbHBIN YPOBC€Hb 3HAYMMOCTH, IJId
OIIPEACJICHUA TOMHOXKECTBA BO3MOXHBIX NPEAUKTOPOB UCIOJIL3YCTCA MOoUIaAroBas perpeccus. B BeIuncieHne
MOACIN PErpeCCruu Jar0oT BKJIaJd TOJBKO HE3ABUCUMBIC IIOJIA C YPOBHEM 3HAYUMOCTU BBIIIC 3aIAHHOTO.

IMapameTpsl noJieil. UTOOBI 3a1aTh ONIIMH TSI MHAWBHTYaIbHBIX BXOJHBIX ITOJICH, IIEJIKHATE IO COOTBETCTBYFOIICH
cTpoke B cToJbne [lapamerpsr Tabmis! [TlapameTpsl moJieit u BEIOepuTe <3aAaTh NapamMeTpsr™>. [OMOTHITEILHYO
nHOPMAIIIIO CMOTPHUTE B paszesie [3ananne napaMeTpoB moJieil st perpeccun’}

Jononnutenbusle onuuu Aj1s perpeccud RBF

Hcnoan3o0BaTh pazMep BbIX0IHOI BbIOOpKH. OnpenesseT BBIOOPKY 1-B-N 17151 IpOBepKU U TECTUPOBAHUS MOJICIIH.
Hcnonb3oBath pazmep BXxoaHo# BbIOOpKH. OnpeaesnsieT BEIOOPKY 1-B-N 15t 0OyueHusl.

Ncnoab30BaTh MaKCHMAJIbHOE YHCJIO EHTPOB. MakcUMaJIbHOE KOJIMYECTBO LIEHTPOB, CTPOSIIUXCS IPU KaXKIOM
npoxoje. Tak Kak Ipu MpoxXoae KOJIMIECTBO LEHTPOB MOXKET YBEJIMIUBATHLCS BABOE IO CPABHEHHUIO C HAYAJIbHBIM
3HaYeHNEM, (PaKTHIECKOE KOJIMYECTBO [EHTPOB MOXKET OKa3aThes OOJIbIIEe YyKa3aHHOTO BAMH YHCJIA.

Hcnob30BaTh MHHIMAJILHBIH pa3Mep peruona. MuHIMAaJILHOE YUCIIO 3armce171, Ha3HAYCHHBIX PETUOHY.

Hcnoab30BaTh MaKCHAMAJIBHOE YHCJI0 NPOXO0a0B 110 JAHHBIM. MaxkcumasibHOE YUCII0 IpoxXoao0B aJiIropuT™Ma 1o
BXOJHBIM JAHHBIM. Ecmu 510 3HaYeHNE 3aaH0, OHO JOJIKHO OBITH HE MEHbIIIE MUHIMAaJIbHOT O YHCJIA IIPOXOA0B.

Hcnoab30BaTh MHHIMAJIBLHOE YHCIIO Npoxoa0B o JaHHbIM. MuHnManbHOE YUCIIO IpOXOoa0B aJITOpUTMaA IO BXOIHBIM

JTAHHBIM. 3a/1aBaiiTe OOJIBIIIOE 3HAUCHNE TOJIBKO B TOM CITydae, eCJIM y Bac JOCTATOYHO OOyYAFOIINX JaHHBIX U €CTh
YBEPEHHOCTB, YTO CYIIECTBYET XOPOIIIasi MOJIECIb.

3anaHue napameTpoOB nonen AnA perpeccum
B JAUAJIOIOBOM OKHE N3menutnb napaMeTpbl pErpe€CCU MOXHO 3a1aTh AUAINIa30H 3HA4YeHUH B OTACJIbHOM BXOJHOM
II0JIC OJIA JIMHEMHOM UJIY MOJIMHOMUAJIbLHOMU perpeccuu.

3unavenne MIN. MunuMaspHOE JOMYCTUMOE 3HAYEHHE JIJIS1 ITOT'O BXOHOTO IMOJIS.

3navyenne MAX. MakcumasibHOE JOIYCTUMOE 3HAUYSHHE JJI51 ITOTO BXOHOTO TIOJIS.
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Knactepusauusa ISW

OYHKIMS UCCIICTOBAHNS TaHHBIX KitacTepusarys UIeT BXoIHbIe JAHHbIE JJIS XapaKTePUCTUK, KOTOPBIE OOBIYHO
BCTpevaroTcs vaie Bcero. OHa rpynnupyeT BXOJHbIE JaHHBIC B KJIACTEPHI. Y 3JIEMEHTOB KaXX0T0 KjacTepa
AQHaJIOTMYHbIe cBoiicTBA. He cymiecTByeT 3apanee NPUHATHIX IPEANOJIOKEHNN, KaKie UMEHHO CTPYKTYPbI
MIPUCYTCTBYIOT B JaHHBIX. KilacTepusanust o6HapyXuBaeTcs B IpoIlecce aHaIu3a.

V3en Kitactepusanust ISW npegocrasiisier BBIOOD U3 CJIEIYFOIINX CIIOCOOOB KJIACTEPU3ALHN:
* Jlemorpaduieckuii
* Koonena

* Vayumennsiii BIRCH (Balanced Iterative Reducing and Clustering using Hierarchies)

Crioco0 anroput™Ma JemMorpaduieckoil KJacTepu3aluil OCHOBAaH Ha pacipeeseHnsax. Kiractepusanus Ha OCHOBE
pacmpeesieHnil MPeT0CTaBIIAET OBICTPYIO U €CTECTBEHHYIO KJIACTEPH3ALNIO OUCHb OOJIBIINX 0a3 TaHHBIX.
KommuecTBo K1acTepoB BEIOMPAETCS aBTOMATHYECKH (BBI JOJDKHBI 32/1aTh MAKCUMAJIHLHOE TOMYCTAMOE KOJIYECTBO
KJ1acTepoB). EcTb MHOTO KOH(MUTYpHUPYEMBIX IOJIb30BATEIEM HapaMeTPOB.

AuroputMm kaactepuzannn Koonena ocHoBaH Ha IEHTPAILHOM MOJIOXKEHUH KiacTtepa. Kapra ocobennocreit
Koonena nblTaeTcst pacrnoiokUTh HEHTPhI KJIACTEPOB TaK, YTOOBI MUHUMU3UPOBATDL O0IIIee PACCTOSHUE MEXTY
3aMUCSIMU U LIGHTPAMHU KJ1acTepoB. BO3MOXHOCTE pa3esieHus KJIacTepOB BO BHUMAHUE HE HPUHUMACTCS.
LleHTpaIbHBIC BEKTOPHI PACIPEICIISIOTCS B TAOJMIIE C ONPEACIICHHBIM YUCJIOM CTOJIONOB M CTPOK. DTH BEKTOPHI
B3aMMOCBSI3aHBI, TAK YTO HACTPAMBACTCS HE TOJIbKO MOOEAMBINHIT BEKTOP, KOTOPHIH OJIIKe BCero K oOyyaromeit
3aIHCH, HO ¥ BCE BEKTOPHI 10 COCENICTBY ¢ HUM. OHAKO YeM JaJIbIlie IPYTHe IEHTPBI, TEM MEHbBIIIe OHU
HACTpaMBarOTCS.

Merton yayumennoro ajaroputma kjaacrepuzamui BIRCH ocHoBaH Ha pacnpeesieHUsIX U IbITAI0TCS
MHUHUMU3UPOBATH 00I1Iee paCCTOSIHUE MEX Y 3aUCSIMU U UX KJjacTtepaMmu. [1o yMoTyaHUIO 11 ONlpeaeSIeHUS
PACCTOSIHMSI MKy 3aMUCHIO M KJIACTEPOM KCIOJIb3YETCs PACCTOSHUE JIOrapU(PMUUECKOr0 MPABIONOI00US; MOKHO
BBIOPATH TAKXKE EBKJIMIOBO PACCTOSIHUE, €CITU BCE aKTUBHBIE 1MOJIA - ynciioBbie. AnroputMm BIRCH BhimosHsieTcs 3a
JiBa HE3aBMCUMBIX 111ara; CHayaJla OH pacnpelessieT BXOHbIE 3alUCH IO I€PEBY BO3MOXKHOCTEH KIacTepu3aluu,
9TOOBI AHAJIOTMYHBIEC 3AIHCH OBLIIM YaCTHEO OJTHOTO y3J1a JIepeBa, a 3aTeM KJIACTepU3yeT BETBH 3TOTO JIepeBa B
TaMSITH, YTOOBI CTEHEPUPOBATH OKOHYATEILHBINA Pe3yJIbTAT KIaCTePU3aIUH.

Onuuu moaenen Knactepusauum ISW

Ha Bruyiasike Mogesns y3i1a Kiactepusarust MOXHO 3a/aTh CIIOCO0, UCIIOJIBb3yeMblil 1711 CO3/1aHUsT KJIACTEPOB, I
COMYTCTBYIOIINE OIIIUH.

Nmsa MO/J1e/ITH MoHO CI€HEpUPOBATHb UM MOJCJIN ABTOMATUYCCKH HAa OCHOBE ITOJISI HA3HAYCHUS UJIX I1OJIsA 1D (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJieit He 3a,£[aHo) b0 3a1aThb NMOJIb30BATEJIBCKOEC UMHA.

Hcnoan30BaTh pa3aeseHnble Jannble. Ecim onpeneneno mose pasaena, 3Ta ONINsS TapaHTUPYET, YTO AT
MTOCTPOCHUS MOJIEN OYAYT MCHOIb30BATHCS JAHHBIE TOJIBKO U3 pa3zesia OOyueHNS.

Merton kaacrepuzamuu. Beioepute cnocod, KOTOPEI Bbl XOTUTE UCNIOJIb30BATh AJIs CO3/IaHUS KJIACTEPOB:
Jlemorpaduyecknii, Koonena nym Y ayumennstii BIRCH. [{ononauTesbHyo nHGOPMAIMIO CMOTPHTE B pas/iesie
[“Ktactepusanus ISW’]

Orpann'mn. YHCJIO KJIACTEPOB. OFpaHI/I‘ICHI/IC YucJia KJIAaCTEPOB SKOHOMMUT BPEMs BBIITIOJIHCHHU A, HC IOITyCKasl
COo31aHus OOJIBIIIOTO YUCJIA MAJICHBKUX KJIaCTCPOB.

Yucso crpox/Yucio cToouoB. (Toapko 171 Metoaa Koonena) 3aaeT KOJIMYECTBO CTPOK M CTOJIONOB JJIs1 KAPTHI

ocobennocteit Koonera. ([locTynHO TOJILKO B TOM CJIydae, ecyid BeIOpaHa onius OrpaHHYuTh KOJIMYeCTBO NPOX0/10B
Koonena 1 ormenena onnust OrpaHn4uTh KOJHYECTBO KJIACTEPOB).
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OrpaHn4uTs KoJim4ecTBo npoxo10B Koonena. (ToJsibko i1t metoa Koonena) 3agaet KoJIM4ecTBO NPOX0/I0B
JITOpUTMa KJIACTEPU3ANNH 110 JAHHBIM BO BpeMs 0Oydarolux 3amyckoB. I1pu kaxIoM Ipoxo/ie KOPPeKTUPYIOTCS
BCKTOPLI HEHTPAJILHOI'O NMTOJIOXKCHU A, YTOOBI MUHUMU3UPOBATH o6luee pacCToAHuC MEXY HCHTPAMU KJIACTEPOB 1
3aNUCSIMU. Y MEHBIIIAETCS TAKXKE CTENCHb N3MEHEHHSI BEKTOPOB NPH Kax 10l nrepanun. [1pu nepom mpoxose
N3MEHEHUS CyIIeCTBeHHbI. Ha mocieanemM npoxo/ie cTeneHb KOPPEKTUPOBKY IIEHTPOB OYEHb HE3HAYUTEIIbHA.
BBIMOJTHSIFOTCST TOJIBKO TOHKHE HACTPOMKU.

Mepa paccrosinust. (ToJbKo yiryumeHHbiii Meto 1 BIRCH) Beibepute Mepy paccTOsIHUS OT 3aIHCH JI0 KJiacTepa,
ncroibiyemyro aaroputmMoM BIRCH. MosxHO BRIOpaTh WM PACCTOSIHAE JIOTapA(YMIYECKOTO IPaBION0100us (110
YMOJIYAHUIO), UJTN €BKJINAOBO paccTostue. [lpumeuanue: Eci Bce aKkTUBHBIE TIOJIS YMCJIOBBIE, MOKHO BBIOPATH
TOJIbKO €BKJIIOBO PACCTOSHUE.

MaxkcumasbHoe YiCcJI0 KOHEYHBIX Y3J10B. (ToJIbKO ist yiayumenHoro Meroaa BIRCH) MakcumaibHOe KOJIMYECTBO
KOHEYHBIX y3JI0B, KOTOPbIE Bbl XOTUTE 3aJaTh HA JEPEBE BO3MOXKHOCTH KjacTepu3anuu. J[epeBo BO3MOXHOCTH
KJIACTEPH3AIMN - 3TO Pe3yJIbTAT IEepBOro mara yiyuieHnoro ajaropurma BIRCH, xoraa 3anucn ganHbIX
pacroyiaratoTcs B IepeBe TAKUM 00pa30M, YTOOBI CXOKHE 3aIICH IPUHAIICKAT OJTHOMY KOHEYHOMY y3u1y. [1pn
pocTe KOJIMYECTBA KOHEYHBIX y3JI0B BO3pPAcTAeT M BPEMS BBIIOJIHEHNS aJropuT™Ma. 3Hauenue o ymosrdanuto - 1000.

ITpoxoaw! Birch. (Tospko g yayumenHoro Mmetoaa BIRCH) KosmiecTBo mpoxXoa0B MO JaHHBIM, BBITIOJIHSIEMBbIX
AJITOPUTMOM JIJIs1 yTOYHEHUSI pe3yJIbTATOB KjacTepu3anuu. KoamuecTBo MpoXo/I0B BIMSIET HA BpeMst 00paboTKu
00yYarOIIMX 3aMyCKOB (KaXIblil IPOXO TPeOyeT MOJHOTO MPOCMOTpA JAHHBIX) U HA Ka4eCTBO Mojesau. HebGombime
3HAYCHMSI COKPATST BpeMsi 00pabOTKM, HO OHM e MOTYT IPUBECTH K MOHMKEHUIO KayecTBa Mojiejieil. boJbIe
3HAYCHMSI IPUBO/ISI K BO3PACTAHUIO BPEMEHHU 00pabOTKU U OOBIYHO YJIyUIIIArOT KauecTBO Moiesieil. B cpeaHeM k
XOPOIIIMM pe3yJIbTaTaM IMPUBOAST TPH UK O0JIee MIPOXO0I0B. 3HAUCHHE [T0 YMOJYAHUIO - 3.

IlononHutenbHble onuuu Knacrtepusauum ISW

Ha Bxmagke DxcrepT y3a Kimactepuzanmst MOXHO 3a7aTh PACIINPEHHBIC OIINH, TAKHE KaK HOPOTH MOI00ms,
OrpaHUYEHNS] BPEMEHU BBINOJIHEHNS U Beca MOJIeH.

OrpannunTh BpeMsi BbIIIOJIHEHHsI. BKITFOUHMTE 9TOT NepekIrouaTe b A1l BKJIIFOUEHU S ONIINIA, TTO3BOJISIFOLINX YIIPABIISTH
BpEMEHEM Ha CO3JaHue MoJesiu. MOXHO 3a7aTh BpeMsI B MUHYTaX W/WJIM MUHUMAJIbHYEO MPOIIEHTHYIO JTOJIFO
00paboTku obyuaronux gaHHbIX. B monomxenue k metoay BIRCH MoxHO 3a1aTh MaKCUMAaJIbHOE KOJIMYECTBO
KOHEYHBIX y3JIOB 151 co3aanus Ha aepese CF.

3agaTh nmopor noodus. (TOJILKO [T IeMorpaduyeckoil kiractepusanun) HuxHuii mpetest A1 o 100us ABYX
3amuceil JaHHBIX, TPUHAIJICKAIIAX OJHOMY KJacTepy. Hampumep, 3rauenue 0,25 o3HavaeT, 4TO 3aMUCH CO
3HAYEHUSIMU, TOJIOOHBIMU Ha 25%, MOTYT ObITh Ha3HAYECHBI B OAWH KjacTep. 3Hauenue 1,0 o3HAYaET, YTO JJI5
OTHECCHHUS K OJJHOMY KJIaCTEPY 3alUCH JOJDKHBI OBbITh UACHTUYHBIMU.

ITapameTpsl noJjei. YToOb! 32/1aTh OMIUYU JJIs1 OTJIEJbHBIX BXOIHBIX MOJIEH, IIIEJIKHUTE 10 COOTBETCTBYIOIIEH CTPOKE
B cToJibne [lapamerpsl Tabsuuel [lapamerpsl noseit u BeiOepuTe <3aaTh NapaMeTpbr™.

3agaHue napameTpPOB nonei ANA Knacrepusaumm
B ANAJIOTOBOM OKHE N3menutsb nmapaMeTphl KJ1aCTEPpa MOXKHO 3aJaTh OIIUU JJIA OTACIIBHBIX BXOJJHBIX TOJIeH.

Bec moasi. B nmpouecce MNoCTpoOCHUA MOJICJIN HA3HAYACT I1OJIFO 0oJibllice UJIM MECHbBIIIEE 3HAYCHUE Beca. HaanMep,
€CJIM BbI IOJIAra€Te, YTo JaHHOC MMOJIE OTHOCUTEJIIbBHO MCHEC BAXKHO AJIA MOACIINU, Y€M JPYIruUue 1noJjisd, yMEHbIIUTE €TO0
BCEC IO OTHOUICHUIO K APYTUM IOJIAM.

Bec 3uauenns. Ha3znauaet 6OJIbIINI WM MEHBINUHM BeC KOHKPETHBIM 3HAYCHUSIM B JIAaHHOM MoJie. HexoTopbie
3HAYEHUS TIOJIel MOTYT OBITh OOJIee PACIPOCTPAHEHHBIMHE, YeM Jpyrue 3HaueHus. COBIAICHUE PEAKUX 3HAYCHUN B
0JIe MOXKET OBITh 00JIee 3HAYMMbBIM, YeM COBIAeHIE OOBIYHBIX 3HAYCHUI. Bbl MOXeTe BEIOpATh OJIMH U3
CJIeTYIOIIHMX CIIOCOOOB JIJTsI B3BEITMBAHMS 3HAYCHNU B JAHHOM I0JIe (B JIFOOOM CJIyvae y peaKnuX 3HaYeHul Oyaet
60BN BeC, YeM Y OOBIYHBIX):
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* Jlorapudmuiecknii. HaznauaeTt Bec Kax0My 3HAYCHUIO 10 JIOTAPU(PMY BEPOSITHOCTH €r0 HPUCYTCTBHUS BO
BXOJHBIX TAaHHBIX.

M BepOﬂTHOCTHblﬁ. Hasnavaet Bec KaXXI0MY 3HAYCHHUIO 11O BEPOSATHOCTH €TI0 MPUCYTCTBUA BO BXOAHBIX JdHHBIX.

Jutst T060T0 U3 CocOOOB BBl MOXKETE BHIOPATH TAKXKE OMNIUIO ¢ KOMIeHcanueil, 4TOObl KOMIIEHCHPOBAThH 3HAUCHHE
B3BCIIMBAHUSA, IPUMCHACMOC K KAXKIOMY IIOJIFO. Ecmm IPpOBOAUTH KOMIICHCAITUIO C YUYETOM B3BCIIMBAHUSA 3Ha‘leHPII>i,
06111a51 BAXXHOCTD B3BCUICHHOTO MOJIA paBHA TOMY XK€ 3HAYCHUIO, YTO U 663 B3BCUIMBAHUS. 3TO HC 3aBUCUT OT
KOJIMYECTBA BO3MOYKHBIX 3HAUCHUN. KOMHCHCI/IpOBaHHOC B3BCIIMBAHUC BJIMACT TOJIBKO HA OTHOCUTCJIbHYIO
BaXXHOCTH COBII/ICHUIT B HAOOpE BO3MOKHBIX 3HAUCHUIA.

Hcnoan30BaTh NoKka3aTesb NoA00Hs. BKITFOUNTE 3TOT MEpEKITFOYaTE b, €CJI BBl XOTUTE UCIIOJIF30BATh OKA3aTeIb
O00MS TSI yIIPaBJICHAS BEIYUCIICHIEM MephI Mo100us 1t noJrs. [Toka3ates momoous 3amaeTcsi B aOCOTFOTHBIX
qrcIax. DTa crenu(uKanus paccMaTPUBACTCS TOJIBKO JJIS aKTHBHBIX YHCIIOBBIX mmoJieli. Ecom BbI He 3a/aeTe
moKa3aTesb MOA00Ms, HCIOJIb3YeTCs 3HAUCHHE 110 YMOJTYAHUIO (TIOJIOBUHA CPETHEKBAIPATUIHOTO OTKIIOHEHHS).
UTOoOB! NOTyYnTh OOJIBIIIEE KOJTMIECTBO KJIACTEPOB, YMEHBIIINTE Cpe/IHee M0 1001e MEX/Ty TapaMu KJIacTepoB, 3a1aB
MeEHbIIIee 3HAYCHNE TI0Ka3aTesel Mo100Ms 1J1s YUCIIOBBIX MOJIECH.

O0padoTka BbIOPOCOB. BLIOPOCH! - 9TO 3HAUEHUS MOJIEH, JiexKalle BHE AUana30Ha 3HAYSHUH], 3aJaHHbIX ISl 1TOJIs,

Kak oH omnpezeseH napamerpamu 3Hadenne MIN u 3nauenne MAX. MoxHO BbIOpaTh, Kak 00pabaThIBATh 3HAUYCHUS

BBIOPOCOB JIJISI 9TOTO TOJIS.

° 3Haqeﬂue 110 YMOJIYaHUIO HET O3HAYA€T, YTO HUKAKUE CIICIIMAJIbHBIC L[eﬁCTBHSI JJIs1 BI)I6pOCOB HE
MPEIIPUHAMAFOTCSL.

* Ecmm BeiOpaTh 3HaueHue 3ameHuTh HAa MIN nim MAX, 3Hauenne noJisi, Menbiree 3Hadenuss MIN mwm 6osbinee

3navennss MAX, 3amensiercst Ha 3HaueHust MIN uim MAX cooTBETCTBEHHO. B 9TOM cilyuae BBl MOXETE 3a/1aTh
3HavyeHuss MIN u MAX.

* Ecim BEIOpaTh paccMaTpHBATh KAK MPONYIIEHHOE, BEIOPOCHI pACCMATPUBAIOTCS KAK MPOMYIIICHHbIC 3HAYCHIS 1
urHopupyrotcs. B aTom ciryyae Bbl MoxkeTe 3a1aTh 3HaueHuss MIN u MAX.

HauBHbIN 6anecoBcKum aHanu3s ISW

Hausnslii kxputepuit baiieca - 3170 0011eN3BECTHBIN aJrOpuTM AJIs IpodJieM Kitaccudukauuu. Moesab Ha3BaHa
HAUBHOIL, TOCKOJIbKY OHA paccMaTpUBAET BCE IIpeajlaraeMble IepeMeHHbIe IPeACKa3aHusl KaKk He3aBUCUMBbIE JPYT OT
npyra. HauBHblil kputepuii baiieca - ObICTpPBIN, MacIITAOUPYEMBbIid aJITOPUTM, BEIYUCIISIFOIINI YCIIOBHBIC
BEPOSITHOCTH JIJTS COYCTAHUI aTpuOyTOB M aTpuOyTa Ha3HaveHus1. Ha ocHOBe 0Oy4Yaronux JaHHBIX OIICHUBAETCS
HE3aBHCHMAasl BEPOSITHOCTh. DTa BEPOSTHOCTD MEPEAAET MPaBIONO00ME KaX/I0TO Klacca Ha3HAUYCHUS C YYETOM
BXOX/JICHUS KaXJ0W KAaTETOPUU 3HAYEHUHN U3 KAXKIOU BXOAHOU NIEPEMEHHOM.

AnropuT™m HanBHO# kimaccudukannu Baiteca ISW - 310 BeposiTHOCTHBIN KitaccupukaTop. OH OCHOBAH HA MOJACIIAX
BEPOSITHOCTH, KOTOPBIE NIPENOJIATAIOT A0COIIOTHYIO HE3aBUCUMOCTb.

Onuuun HausHon moaenu Baneca ISW

Nmsa MO/J1e/TH MoxHO CI€HEpUPOBATH UM MOJCJIN ABTOMATUYCCKH HAa OCHOBE ITOJISA HA3HAYCHU S UJIX I1OJIA 1D (J'II/I6O
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 3TUX noJiei He 3a,£[aHo) b0 3a1aThb MMOJIb30BATEJIBCKOC UM

Hcnoan30BaTh pa3aesennble qannble. Ecim onpeneneno mose pasaena, 3Ta ONINsS TapaHTUPYET, YTO AT
MTOCTPOCHUS MOJIEIN OYAYT MCHOIb30BATHCS JAHHBIE TOJIBKO U3 pas3jesia OOyueHN .

BbImoyHATH Npoxo/1 TecTupoBanust. M0XHO BBIOpATh BO3MOXHOCTD BBINOJIHEHUS IPOXOda TECTUPOBaHUs. B TakoM
ciyuae npoxo tectuposanust IBM InfoSphere Warehouse Data Mining BbINOJIHSIETCS TIOCIIE TIOCTPOCHUST MOJICIIH
JUIs1 oOyuarolero pasjesa. [1pu 95TOM BBINOJIHSETCS IPOXO/T 10 TPOBEPOYHOMY Pa3ely /Il yCTaHOBJICHHS
HHPOPMAIUK O KAYeCTBE MOJICIIN, IIOIbeMa AuarpaMM U Tak Jajiee.
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ITopor BepositHocTH. [TOpOr BeposATHOCTH OnpenesisieT BEPOITHOCTD It JJFOOBIX KOMOUHALMHI [TPEAUKTOPOB U
eJIeBBIX 3HAYCHUH, KOTOPBIE HE BUIHBI B O0YUYAIONINX TaHHBIX. 3HAUSHHE 3TON BEPOSITHOCTH TOJDKHO OBITH OT 0 70
1. 3navyenne no ymomyauuto - 0,001.

INNoructuueckan perpeccua ISW

Jloructmueckas perpeccus (Ipyroe Ha3BaHNE - HOMUHAJIbHAS PETPECCHUSI) - 3TO CTATHCTUYCCKAN METO/ [JIs
KJIaccu(UKaImy 3ammceii Ha OCHOBE 3HAUYCHMIA B TOJIAX BBoma. OHa aHAJIOTHYHA JIMHEWHON perpeccu, HO
Joructuyeckas perpeccust ISW ncrose3yet ¢rarossle (IBOMYHBIE) OIS HA3HAUCHHUS, @ HE YUCIIOBLIC.

Onuuu moaenu norucTtuyecKomn perpeccun ISW

Mms moaen MOXHO CTeHepHIPOBATH UM MOJIEJIM ABTOMATHYECKH HA OCHOBE MOJIs Ha3HaueHUs uitu noJtst ID (;mbo
TUINA MOJIEJI B CJIy4ae, €CJIM HUKAKOEe U3 9THUX HOJIeH He 3aJjaH0) JIM0O0 3aJaTh I0JIb30BATEIbCKOE UMSI.

WUcnoab3oBaTh pa3aejicHHbIC TAHHbIEC. Ecmm OIIPEICJICHO I10JIC pa3Jciia, 5Td OIIUA TapaHTUPYCT, YTO JJId
IIOCTPOCHUSA MOJCIA 6y[[yT HCIOJIb30BATLCA JaHHBIC TOJIBKO U3 pa3jacia O6y'—I€HI/I9[.

BbIno/IHUTH NPOXO0/T TeCTHPOBAaHUsL. Bbl MOXeTe BLIOPATD BBIMOJIHEHUE TPOX0/1a TECTUPOBaHust. Toraa npoxo
tectupoBanus IBM InfoSphere Warehouse Data Mining BBITOTHSIETCS TIOCIIE TIOCTPOSHIS MOCIIH [IJTs1 0OyYAFOIIeTO
paszesna. [Ipu 5TOM BBIIOJIHSETCSI HPOXO/L IO UCIBITATEILHOMY pa3esty [UJIsl yCTAHOBIJICHUS HH(DOPMAIIUHU O
Ka4ecTBe MOJICJIH, [I0/IbeMa IUarpaMM U Tak JaJiee.

BpemeHHble pagbl ISW

AJTropuT™MBI BpeMeHHBIX psiioB ISW mo3BoJIsiroT peicka3aTh OyAyliue COOBITHSI HA OCHOBE U3BECTHBIX COOBITUI B
MIPOLLIOM.

AHAJOTHYHO OOIIMM METOJaM PETPECCHH aJITOPUTMBI BPEMEHHBIX PSIOB IPEACKa3bIBAIOT YNCIICHHbIC 3HAYCHNUS. B
OTJIMYME OT OOIINX METOJ/IOB PETPECCHH, IIPEICKA3aHIsI BPEMEHHBIX PSAIOB HAIlEJICHBI HA OYAyIIre 3HAUCHIS
YIOPSAOYCHHBIX pAI0B. Taxue mpeacka3anus B 00IIeM CiTydae Ha3bIBAIOTCS IPOTHO30M.

AJTOpUTMBI BPDEMEHHBIX PSIIOB - 3TO OJTHOMEPHBIE AJITOPUTMBL. DTO O3HAYAET, YTO HE3aBUCHMAas IEPEMEHHAS - 3TO
cToJber] BpeMEHH UJIH CTOJIOeN yIopsa1ounBaHus. [IporHo3bl OCHOBAHBI HA U3BECTHBIX 3HAYEHUSX AJISI IPOLIIIOTO.
OHH He OCHOBAHBI Ha IPYTUX HE3aBUCUMBIX CTOJIONAX.

AJ'IFOpI/ITMbI BPEMCHHBIX PAJO0B OTJIMIAOTCA OT O6HII/IX AJITOPUTMOB PErpeCCruM, TaK KaK OHHU HE TOJIBKO
IpCACKA3bIBAOT 6y,E[yH_II/Ie 3HAYCHHUS, HO U BKJIFOYAIOT B IPOTHO3 CE30HHBIC MUKJIBI.

OyHKIMS aHATIM3a TAHHBIX TSI BDEMEHHBIX PSJIOB MTPEIOCTABIISIET CIISIYIONINE aJITOPUTMBI TPEJCKa3aHus Oy IyIIHX
TEHACHIINM:

* ARIMA (Autoregressive Integrated Moving Average - aBTOPeTrpecCHBHOE HHTET PUPOBAHHOE CKOJIB3SIIIEe CpeTHee)
* DKCHOHEHIUAJILHOE CTJIAKIBaHUE

e JIeKOMIO3UIUs Ce30HHBIX TCHICHITHIA

AJ’IFOpI/ITM, JAFOITNMN Hannyqumﬁ IMMPOTrHO3 AJId BAllMX JAHHBIX, 3aBUCUT OT PA3JIMYHBIX HpCL[HOJ'IO}KeHI/Iﬁ MOJCJIN.
Bbl MOXeTe BBIUUCIUTD BCE IIPOTHO3bI OAHOBPEMCHHO. AJ'IFOpI/ITMbI BBIYUCJIAOT HOﬂpO6HbII71 MIPOTHO3,
BKJIFOYAIOLIUI B ce0sI ce30HHOE MOBCACHUEC UCXOAHBIX BPEMEHHBIX PAJOB. Ecmm Yy BaC yCTAHOBJICH KJIUCHT IBM
InfoSphere Warehouse, JJIs1 OHCHKU U CPaABHCHUS IMOJIYUYCHHBIX KPUBBIX MOXXHO HUCIIOJIb30BAThH BU3YyaJU3aTOp
BPEMCHHBIX PAJO0B.

Onuuun nonen ISW Time Series

Bpemsi. BriGeprte BXogHOE 1T0JIEe, KOTOPOE COAEPKUAT BPEMEHHBIE PAABL. ITO JOJDKHO OBITH MOJIEM C THIIOM
xpanenus [lata, Bpems, OTMeTka BpeMeHH, IEHCTBUTEILHOE MIIN IIEJI0€ YHCIIO.
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Hcnousib30BaTh napaMeTpsl y3J1a THIA. DTa OIIKSI yKA3bIBACT Y3JIy, YTO CJIEAYET HCIOJIb30BaATh HHYOPMALIHIO O
HOJISIX U3 y371a THII, PACIOJIOKEHHOTO BhIIIe. DTO 3aaHO MO YMOJTYAHHIO.

Hcnoab30BaTh m0J1b30BaTE/ILCKHE napamMeTpbl. Ota onmus YKa3bIBa€T y3J1y, UTO CJIEAYECT UCIIOJIb30BATH
I/IH(l)OpMaI_[I/IIO O NOJIAX, 3aJaHHYIO 371€Ch, 4 HC TY, YTO 3da/JdHd Ha PACHOJIOXKCHHBIX BBIIIC y3J1aX Tumn. [Tocre BLI60pa
OTOI'O BapuaHTa 3aj1aiTe IPUBCICHHBIC HUXKE ITOJIA, KAK 3TO HOTpC6y€TCH.

ITonst Ha3Hauyennsi. BeiGepute 0THO MM HECKOJIBKO TOJIEH Ha3HAUSHUS. DTO aHAJIOTUYHO 3aJaHUIO JIJIS TTOJIST POJIH
Ilone nasnauenus na y3ine Tur.

Onuuun moaenu ISW Time Series

Hms mogen MoXHO CreHeprupoBaTh UMs MOJIEIM aBTOMATUYECKH HA OCHOBE MOJIs Ha3HaueHust uiu noJist ID (smbo
THUIIA MOJEJIH B CJIy4ae, €CId HUKAKOe U3 9TUX I0JIeil He 3a4aH0) MO0 3a1aTh I0JIb30BATEIILCKOE UMSL.

AJropuTMBI NPOrHO3HPOBaHNS. BrIOeprTEe aJIr OPUTMBI, HCIIOJIB3YEMbIC TSI MOICIMPOBAHUS. BBl MOkeTe BBIOpATh
OJIVH WJIA HeCKOJIBKO W3 CIICIYFOIINX BAPHAHTOB:

* APIICC
* DKCIOHEHIMAIbHOE CTJIAKUBAHNE

M HSKOMHOSI/IHI/IH CE30HHBIX TEHJICHIIMIA.

Koneunoe BpeMsi NPOrHO3HPOBAHNS. YKaXUTE, HAJO JIM PACCUNTHIBATH KOHETHOE BpeMsI TPOTHO3a ABTOMATHIECKHI
WJIA K€ OHO 33/1a€TCS BPYYHYFO.

3navenne noJjs BpPEMEHU. Ecnu Koneunoe BpeMsl IPOrHO3UPOBAHUSA 3a1a€TCA BPYUYHYIO, BBEAUTC KOHCUYHOC BPEMS J1JI
IIPpOTHO34a. 3HaquHe, KOTOPOE€ MOXHO BBECTU, 3dBUCUT OT TUIIA OJIA BPEMEHU,; HAIIPUMEDP, €CJIN TUII - IEJIOC YUCJIO,
MIPEeACTAaBJIAOIICE CPOK B YaCaX, MOXKHO BBECTU 48, YTOOBI IMPECKPATUTDb IPOTHO3UPOBAHUC TOCTIC O6pa6OTKI/I JaHHBIX
JJIsL 48 qacos. )_'[pyroﬁ BapuaHT - BaC MOT'YT IIOIIPOCUTL BBECTU B KAUYCCTBC KOHEYHOI'O BPpEMCHU ATy HUJIM BPEMH.

Onuumn ISW Time Series Expert

Hcnoan3o0BaTh IPHA NOCTPOCHUN MO/1€/IH BCE 3aNUCH. DTO 3HAYCHUE T10 YMOJIYaHUIO, BCEC 3allMCH aHAJIU3UPYIOTCA ITPU
IIOCTPOCHUU MOJECIIN.

Hcnoan3oBaTs IPpHA NOCTPOCHUN MO1€/TH MOAMHOKECTBO 3anmceit. BI:I6CpI/ITC OTY OIIIUIO, €CJIM XOTUTEC CO3AaTh MOICIIb
TOJIBKO U3 YaCTU OOCTYNHBIX JaHHBIX. HaanMep, 9TO MOXET HOHa,Z[O6I/ITI)C$[, €CJI1 y BacC €CTh 00JIBIIION MaccuB
TOBTOPAOMIUXCA JaHHBIX.

BBCI[I/ITC 3navenue BPEMCHH HAYaJ1a 1 3navyenue BPEMCHH OKOHYAHHUSA 1JIA 3aJaHUS UCOJIb3YEMbIX TaHHBIX. O6paTI/ITC
BHUMAHHUEC HA TO, YTO 3HAYCHHS, KOTOPBIC MOXXHO BBCCTH B 3THU NOJIA, 3aBUCAT OT THUIIA ITOJIA BPEMCHU,; HAITPpUMED,
3TO MOXET OBITh CPOK B Yacax WJIK JHAX UM OIIPEACIICHHBIC JaTa UJIN BPEMH.

Cnioco0 MHTEpNoJISIMH /IJIsl OTCYTCTBYIOUIMX 3HAYEHHI HAa3HAYeHusl. [Tpu 0O6paboTke JTaHHBIX C OJHUM UJITH
HECKOJIbKUMHU MPONYIICHHBIMY 3HAYEHUSIMU BIOEPUTE METO/T JIJIs UX BBIYMCIICHHS. BBl MOXeTe BIOpATH OJIMH U3
CIIeIYIOIINX BAPUAHTOB:

e JIuHeWHbBIN
* DKCIOHEHIHAJILHBIE CIIAfHEI

» Kyb6nueckne CIutaifHel

BbiBog moaenen ISW Time Series

Monermm ISW Time Series - 93TO BBIXO/IHbIE JAHHBIE B (hOpMe HEYyTOUHEHHOU MOJIEJH, COAepIKaIeil HHpOpMaIuIo,
KOTOpas U3BJICUCHA M3 JAHHBIX, OJTHAKO HE IpeHa3HAYeHA [T HEMOCPEACTBEHHOIO TeHEPUPOBAHUS IIPOTHO3A.
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PucyHok 3. BHa4ok HeyTOYHEeHHO! Moaenm

Ecmm y Bac ycranosieH kimeHT IBM InfoSphere Warehouse, MOHO UCIIOI30BaTh HHCTPYMEHT BusyamsaTop
BPEMEHHBIX PSIOB JJIs TPAa(UIECKOro BHIBOIA BAIIINX JTAHHBIX BPEMEHHBIX PSIOB.

UToO6BI NCTIOTH30BATh MHCTPYMEHT Bu3yam3aTop BpeMEeHHBIX PSIOB:

1. VOenurech, 4T0 BBI BRIIOIHMIN 3aqauu 1o nHTerpanuud IBM SPSS Modeler ¢ IBM InfoSphere Warehouse.
JlonosHuTeIbHYI0 HHbOpMaIMio cMoTpuTe B pas/ese| Enabling Integration with IBM InfoSphere Warehouse™]

2. [Baxapl HIEJKHUTE [0 HEYTOUHEHHOW MO/IesId Ha najuTpe Mogaenu.

3. Ha Bxiragke CepBep AMaIOrOBOTO OKHA HAXMHUTE KHONIKY B /171 BBIBOIa BU3yasm3aTopa B Opaysepe mo
YMOJTYAHHIO.

Cnenku mogenen uccnegosaHuda gaHHbix ISW

Co3aBath MOJIeIM MOXHO Ha y3Jax JepeBo pemenuit ISW, CeszbiBanue, [TocnegoBaresnbHocTs, Perpeccus u
Knacrepusanus, BkiroueHHBIX B IBM SPSS Modeler.

Bxnagka Cepsep cnenkoB mogenen ISW

Bxiaaka CepBep npe1oCcTaBIISIET BO3MOKHOCTH 7S BBINOJIHEHNUS TPOBEPKH COTJIACOBAHHOCTH M 3AITyCKa
nacTpymenTta IBM Visualizer.

IBM SPSS Modeler MoXeT BBINOJHSATH IPOBEPKY COTIVIACOBAHHOCTH, COXPAHSISl HICHTUYHYIO CTeHEPUPOBAHHYO
cTpoky Kirroueid Mozesm u B Monesin IBM SPSS Modeler, u B mones ISW. [1J1s BBIIOJTHEHUS TPOBEPKH
COTJIACOBAHHOCTH HakMHTe KHONKY IlpoBepnth Ha Bkiaake Cepsep. J1ONOJHUTEIbHYIO HHPOPMALIUIO CMOTPUTE B
pasnere [‘Vipasnenne Mozaensivu DB2” na crp. 58

WMHCTpYyMEHT BU3yaJIM3aluy - 3TO €AMHCTBEHHBIH crocod a1 mpocMoTtpa moaeseit InfoSphere Warehouse Data
Mining. 3TOT HHCTPYMEHT MOXHO YCTaHOBUTH JomosHUTEIbHO ¢ InfoSphere Warehouse Data Mining.
JIOMOTHATE IFHYIO HH(pOPMAIIo cMoTpuTe B pasese| Enabling Integration with IBM InfoSphere Warehouse” ma|

* Haxwmure knonky IIpoeMoTp 115 3ammycka HHCTpYMEHTA BU3yaIM3alid. YTO IMEHHO BBIBOIUT 3TOT HHCTPYMEHT,
3aBHCHT OT THIA CTEHEPUPOBAHHOTO y3J1a. Hampumep, mpu 3amycke U3 ciienka MoJiein AepeBa pernenunit [SW
WHCTPYMEHT BU3yaJIM3AIMN BO3BPATUT NPOU3BOAHYI0 Tabmmiy [1pencka3aHHbIC KIACCHI.

* Haxwure kHonky ITpoBeputs pe3yabTaThl (TOJBKO 11st JepeBo pemernit u [TociemoBaTeIbHOCTD), YTOOBI
3aIyCTUTh HHCTPYMEHT BU3yaJIM3AIH U TPOCMOTPETDH CBEICHNS O KaUeCTBE CTEHEPUPOBAHHOW MOJIEIIA B IIEJIOM.

Bxknanka NapameTpsbl cnenkos mogenen ISW

B IBM SPSS Modeler 06b14HO niepesaeTcst TOJIBKO OJHO NPeACKa3aHUe U CBSI3aHHAS BEPOSTHOCTH MJIU MOKA3aTe b
nosepus. Kpome 3Toro, nosipb3oBaTesIbckast OMIUS MOKa3a BEPOSITHOCTEH JJIs1 KaX10T0 BO3MOXHOTO BbIBOJA (KaK U
B JIOTUCTHYECKOW PErpeccun) - 9TO OMIHUS BPEMEHU OIEHKH, TOCTYMHas Ha BKJIaake [lapamMeTphl clienkoB MO/IENH.

BxaounTs noka3sarem J0Bepus 118 BCEX KJIAaCCOB. ,H.]'I?I KaXX10T0 BOBMOXXHOI'O BbIBO/JIa B IIOJIC HA3HAYCHU A
,Z[O6aBJ'I$IeT cToJIder ¢ YPOBHEM IIOKA3aTCIIsI JOBCPU.

Bknanka CeBoagKa cnenkos moaenen ISW

Ha Bxiagke CBojKa cJienka MOAEIH BBIBOIUTCS HHPOPMAIS O caMoit Moaesu (AHaau3), 00 UCTIOIb3yeMBIX B HElt
noJisix ([1o.44), 3HaUSHUSIX TAPAMETPOB, HCIOJIb3yEMBIX IIPU TOCTPOCHUN MOeH, ([TapameTpul mocTpoenus) u 00
o0yuenun mojnenu (Ceoaxa 1o odyuenuro).
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[Tpu mepBoM IpOCMOTpE y371a Pe3yIbTaThl BKJIaAku CBOMIKA CBEPHYTHL. UTOOBI YBUACTH HY)KHBIE BAM PE3yJIbTATHI,
pa3BEepPHUTE COOTBETCTBYIOIINE UM 3JIEMEHTHI IIPU MOMOIITH JIEMEHTA yIIPaBJICHNS PACIIMPEHUEM CJIeBa OT HUX UJIH
BBIBE/IUTE BCE PE3YJIbTATHl, HAKAaB KHONKY Pa3BepHyTb Bce. UTOOBI CKPBITH pe3yIbTATHI IO 3aBEPIICHIH UX
MPOCMOTPA, CBEPHUTE IPU MOMOIIH 3JIEMEHTA YIPABJICHUS PACHIMPEHUEM OTAEJIbHBIE PE3YJIbTAThl, KOTOPHIE BbI
XOTHUTE CKPBITh, UJIM CBEPHUTE BCE PE3YJIbTAThI, HaXkaB KHONKY CBepHYThb BCe.

Anajm3s. BBIBO,Z[I/ITCH I/IH(bOpMaL[I/IH (6] KOHerTHOﬁ MOJECJIN. Ecmm B Bamem ucnosiHeHUH B yKaSaHHBIﬁ CJICIIOK MOJCJIN
BJIOKCH y3€JI aHAJIM34a, B 9TOM Pa3€JjiC MMOABUTCA TAKKE I/IH(bOpMaI.II/IH O BBIIIOJTHEHHOM aHaJIUM3€.

Ioas. Cnmcox moJieit, ICIOJIb3YyeMbIX B KAUeCTBE MOJICH HAa3HAUCHNS U BXOJHBIX TOJIeH IPU ITOCTPOSHIH MO/ISIIH.
ITapameTpnl KoMnOHOBKH. COepKUT HHPOPMAIIHIO 00 UCIOIb3yEeMbIX IIPU MOCTPOSHUH MO/JIEJIN TapamMeTpax.

CBOJIHaSI l/lHq)OpMaIl](lﬂ o oﬁyqeﬂmo. BI)IBO,HI/ITCFI TUITI MOJCJIA, IIOTOK, I/ICHOJ'Ib3yCMbII71 JJIs1 €€ CO3JaHus, CO3JaBIINKA
€€ IIO0JIb30BATECJIb, OTMETKA BPEMCHU IMMTOCTPOCHUA MOJCJIU U BPEM, 3aTPAUCHHOC Ha €€ IIOCTPOCHHUC.

Mpumepbl uccnenoBaHuA AaHHbIX ISW

IBM SPSS Modeler as Windows mocTaBisieTCsl ¢ HECKOJIBLKAMU JAEMOHCTPAIMOHHBIMU IMTOTOKAMH,
WILTIOCTPUPYIOIIAMHU MPOIECC UCCIIeTOBaHUS 0a3 JAHHBIX. DTH NOTOKM MOKHO HalTH B manke yctaHoBku IBM SPSS
Modeler 1o cireayromemy myTH:

\Demos\Database_Modeling\IBM DB2 ISW
Ipumeuanue: K namke Demos MoxHO nepeiitu u3 rpymmsl nporpamm IBM SPSS Modeler B menro [Tyck Windows.

Kak npumep ucciiefoBanust 6a3bl JaHHBIX MOKHO IOCJIEI0BATEILHO COBMECTHO UCIOJIb30BAThH CIIEAYIOIINE HOTOKH:
* [_upload_data.str — ucnionb3yeTcs sl OYUCTKU M 3aKaYMBAHMSI TAHHBIX U3 IJIOCKOTO (haiiya B DB2.

* 2_explore_data.str — uCnob3yeTCs Kak mpuMep ucciieoBanus nanabix B IBM SPSS Modeler.

* 3 build_model.str — ucnob3yeTcs 171 TOCTPOEHUS MOJIEIN iepeBa pernenuii ISW.

* 4_evaluate_model.str — ucnoJib3yeTcst Kak IpUMep OLEHKH Moiesu ¢ momoiibio IBM SPSS Modeler.

* 5 deploy _model.str — ucnionp3yeTcs 11 BHEAPEHNUS MOIEIIN IJISI OLIEHKH B 0a3€e JaHHBIX.
ploy. y p

Habop naHHBIX, UCHIOJIb3YEMBIii B IPUMEpPaX IOTOKOB, OTHOCUTCS K IPUKJIAAHBIM IIPOrpaMMaM 00paboTKH
KPEIUTHBIX KaPT U MPEACTABIISET 3324y KiIacCu(UKAIMU C PA3JIMIHBIME KaTErOpHaJbHBIMU U HEIPEPbIBHBIMU
npeaukTopamMu. bosee noapobuyro nHpopMaluo 06 3ToM Habope TaHHBIX CMOTPUTE B ClieyroleM (aiisie B manke
ycranosku IBM SPSS Modeler no myTu:

\Demos\Database_Modeling\IBM DB2 ISW\crx.names

DToT HaGOp AAHHBIX AocTyrneH B penosuTopun UCI Machine Learning Repository mo agpecy
|archive.ics.uci.edu/ml/|.

I'Ipumep NMOTOKA: 3aKayKa AaHHbIX

[epBbiit mpuMep noTOKa, I_upload_data.str, ACOJIb3yeTCS 1T OYUCTKH U 3aKAYUBAHUS TAHHBIX U3 IIJIOCKOTO
(aitna B DB2.

V3en Filler nucrionpayetces 111 00pabOTKH MPOIYIICHHBIX 3HAYCHI U 3aMEHBI 3HAUCHHUH B ITyCTHIX IOJISX,
MPOYNTAHHBIX U3 TEKCTOBOTO (aitna crx.data, na 3HaueHuss NULL.

I'Ipumep NOTOKa: n3yyeHme gaHHbIX

Bropoit npumep nortoka, 2_explore_data.str, ACIoJIb3yeTCs I AEMOHCTpAIMU H3yueHus naHHbIX B IBM SPSS
Modeler.
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OO0BIvHOE N1efiCTBHE IPH H3YUYECHUH JAHHBIX - 9TO MPUCOEINHEHNE K JTAaHHBIM y3J1a ayIuTa JaHHBIX. Y3eJ ayauTa
JIAaHHBIX IOCTYIEH HA MAJUTPE y3JI0B BHIBOJIA.

BriBO € y371a ayauTa MOXKHO UCIOJIb30BATh JJIs TOJIy4eHHs 001Iero o030pa 1noJjei u pacnpeesieHus JaHHbIX.
JIBOMHBIM IIIEJTYKOM TI0 TpaduKy B OKHE AyIUT TaHHBIX MOXXHO BBI3BATH 0o0JIee MOoApOOHBIN rpaduk 11st 6oJee
rJ1y0O0KOro M3yYEeHUs JAHHOTO TOJIS.

MpuMep NoTOKa: NOCTPOeHMe moaenu

Tpetunii npumep notoka, 3_build_model.str, nnmoctpupyet noctpoenne Moiesm B IBM SPSS Modeler. MoxHo
IIPUCOCAUHUTD Y3€JI MOACTIMPOBAHUA 63.31)1 JAHHBIX K MOTOKY U ABAX/bI IIEJIKHYTH IO 3TOMY Y31y, ‘{TO6LI 3a41aThb
napaMeTpbl HOCTPOCHUS.

Hcnosnb3ys BKJIAAKK y3J1a MOAeMpoBaHusi Mojiesib 1 DKCIepT, MOXKHO HACTPOUTh MAKCUMAaJIbHYIO TJIyOUHY J1epeBa
U OCTAHOBUTH AaJibHEHIlIee pacllenIeHUe y3J1a OT TOUKM HayaJIbHOr'O MOCTPOEHHUS IepeBa pPellleHuil, 3a/1aB
MAaKCHMAaJIbHYFO YICTOTY U MUHIUMAJIbHOE YHACJIO HAOIFOICHU UTI BHYTPEHHETO y3Jia. JJONOJHUTEIbHYEO
HH(OPMAIUIO CMOTPUTE B pa3jielie |“Z[epeB0 pemenuit ISW” Ha ctp. 6ll

I'Ipumep MOTOKaA: OLleHKa Mmoaesnun

YeTBepThlil MpUMEp MOTOKA, 4_evaluate_model.str, WUTIOCTPpUPYET NPEUMYIIIECTBA UCOJIb30BaHust IBM SPSS
Modeler ayist MoaenupoBanus B 6a3e qaHHBIX. [1ocIie BBINOJIHEHUST MOJIEIIN €€ MOXKHO 100aBUTh OOPATHO B OTOK
JIAHHBIX W OLICHUTh MO/IEJIb, UCHOJIB3Ys HECKOJIbKO TpeitioxkeHHbIX B IBM SPSS Modeler nacTpymeHTOB.

[Tpu mepBOM OTKPBLITHH HOTOKA CIIEIOK Mofe (field6) He BKITFOYaeTCs B 3TOT MOTOK. OTKPOIiTe y3eJI HCTOYHUKOB
CREDIT u yoenutech, 4TO BbI 3a]1aJTM UCTOYHUK JaHHBIX. JlaJiee, MpH YCIIOBHHM, YTO y BAac 3aIyIleH MMOTOK
3_build_model.str nis coznanus cienka fieldl6 B mamutpe Mozemm, MOXHO 3ayCTUTh OTCOSIMHEHHBIC Y3JIHI,
Ha)XaB KHOTIKY BbINOJHUTH Ha MTaHEIM HHCTPYMEHTOB (KHOIIKA C 3€JIEHBIM TPEYrOoJIbHUKOM). [1pn 5TOM 3amyckaeTcs
CIIEHAPH{, KOTOPBIN KOMUPYET CJIENOK field]6 B MOTOK, COEIUHSIET €0 C CYIIECTBYIOIMIUMU Y3JIaMH U 3aTEM
3aMycKaeT TePMUHAJIbHBIE Y3JIb B TOTOKE.

MOXHO IPUCOANHUTS y3ea AHaIu3 (IOCTYNHBII Ha naauTpe BeIBOT), 4TOORI CO3/1aTh MAaTPUILy COBIAACHUIH,
IIOKA3bIBAIOIIYIO CTPYKTYPY COBIA/ICHUI MEX/1y KaX/IbIM CTeHepHPOBAHHBIM (IIPECKA3aHHBIM) II0JIEM U €r'0 I0JIeM
HazHavyeHus. I IpocMOTpa pe3yJIbTaToB 3aMyCTHTE y3eJI AHAINS.

MoxHo CO34AaThb TAKXC IuarpaMmy BbIAI'PbIIIA, YTOOBI MOKA3aTh MOBHIIIICHUE TOYHOCTHU, JOCTUTHYTOC B MOCJINA.
HpI/ICOQHI/IHI/ITC K CreHepI/IpOBaHHOﬁ MOJCJIN y3€JI OHCHKa, d 3aTCM 3allyCTUTC ITIOTOK IJIA MPOCMOTpPA PE3yJIbTATOB.

I'Ipumep NMOTOKaA: BHeaApeHue moaenu

Ecyu BBI yke yIOBJIETBOPEHBI TOYHOCTHIO MOJICIIH, MOXHO BHEIPUTD €€ IJIsl UCIOJIb30BAHUS C BHEIITHUMUI
MPUKJIaTHBIMU IIPOTPAMMAaMU HJIH JIJISI 3aIIMCH OIICHOK 00paTHO B 6a3y NaHHBIX. B 3TOM nmpumepe moToka
5_deploy_model.str nanabie cuntbiBatrotcs n3 Tadymisl CREDIT. Korma 3amyiieH y3ei skcnopTa B 6a3y JTaHHBIX
GHEPUTDL peuleHue, TAHHbIC PeasIbHO He OLEHUBAIOTCS. BMECTO 3TOro mNoToK co3aeT (haiis1 omyOIMKOBAHHOTO
obpa3za credit_scorer.pim u (ails1 omyOJIMKOBAHHBIX TAPAMETPOB credit_scorer.par.

Kak n B mpepIayIeM mpumMepe, 3amycKaeTcst ClieHAPHif, KOTOPBIN KOMMPYET CIIENoK field 6 B MOTOK C HAJATPHI

Mogenu, coenuHSET ero ¢ CYIIECTBYIOLINMU Y3JIAMH U 3aTeM 3aIlyCKaeT TePMUHAJIBHBIC Y3JIbI B HOTOKE. B aTOM
cllyvyae BbI IOJDKHBI CHaYasIa 3aaTh UCTOYHUK TAHHBIX HA y3J1ax MIcTOYHUK 6a3bl JAHHBIX U DKCIOPT.

['nasa 5. MoaemipoBanue 6a3 1aHHbIX ¢ nenonb3osanuem IBM InfoSphere Warehouse 77
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FmaBa 6. MoaenuposaHue 6a3 gaHHbIX ¢ ucnonb3osaHnem IBM
Netezza Analytics

IBM SPSS ModelerandiIBM Netezza Analytics

IBM SPSS Modeler nognepxusaer unrerpanuto ¢ IBM Netezza Analytics, 4To 1aeT BO3MOXHOCTD 3aITyCKaTh
pacmpeHnble pyHKIMK aHAIMTUKY Ha cepBepax IBM Netezza. DTi BO3MOXKXHOCTH JOCTYNHBI Yepe3 rpaduueckuii
untepdeiic IBM SPSS Modeler u B cpesie pa3paboTKH, OpUSHTUPOBAHHON HA MCIOJIb30BaHUE pAOOYNX OTOKOB, TaK
YTO 3aIyCKaTh aJITOPUTMBI UCCIICTOBAHNUS JAHHBIX MOXXHO HEOCPEICTBEHHO B cpene IBM Netezza.

IBM SPSS Modeler moamepxuBaeT MHTETPAIMIO CO YKa3aHHBIME HUXe airoputMamu u3 IBM Netezza Analytics.
* JlepeBbs pelieHuit

e K-cpennux

* baiiecoBckas ceTh

* Hausnsiii baiiec

+ KNN

* PaszgemmrenpHAas KJIacTepU3anus
e PCA

* JlepeBo perpeccuu

* JluneitHas perpeccus

* BpemeHHBIE psiITbI

* OO0o06uIeHHas JIMHERHAS

HonosHuTeNbHYI0 HHPOPMALIUIO 00 aIropuT™Max CMOTpuTe B Pykosoacrse pazpaboruurxa IBM Netezza Analytics u
B Cpasounom pyxosoactee IBM Netezza Analytics.

TpeboBaHua ana nHterpauum c IBM Netezza Analytics

UToOBI BEIIOJHSATE MOJICJIMPOBAHUE B Oa3e JaHHBIX C Ucrob3oBanneM IBM Netezza Analytics, HeoOX0aMMBI
NIPUBEACHHBIC HIXKE YCIIOBHS. UTOOBI MPOBEPHUTH BHITIOJIHEHUE ITUX YCIIOBUM, MOYKETE MOCOBETOBATLCS C
aJIMIHUCTPATOPOM 0a3bl JaHHBIX.

* IBM SPSS Modeler na ycranoske cepsep IBM SPSS Modeler 8 Windows nymr UNIX (xpome zLinux, st
kotopoit npaiiseper ODBC IBM Netezza He1oCTyITHBI).

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

IMpumeuanue: MunnMmasbHas HeoOXxoquMas Bepcust Netezza Performance Server (NPS) 3aBucut ot Tpedyemoit
Bepcum INZA, kak ykazaHo aajee:

— Bepcun HOBee NPS 6.0.0 P8 OynyT mognepxuBats Bepcuu INZA mo Bepcun 2.0.
— s ucnonb3oBanus INZA 2.0 wim HoBee Tpedyetcst NPS 6.0.5 P5 unu HoBee.

Jutst 06061eHHO JTmHeHO# Moien Netezza n BpeMeHHBIX psitoB Netezza TpedyeTcst padoTtaromas INZA 2.0
nim HoBee. [[J1s BceX mpoumx y3J10B B Oa3ax maHHbIX Netezza TpeOyercs INZA 1.1 mwim HOBee.

* Hcrounuk marabix ODBC jutst coemaenns ¢ 6a3oi ganabix IBM Netezza. JIonmOJIHATEILHYIO HHGOPMAITIO
CMOTPHUTE B pasjiesie |“BI<JI}0'{eHI/Ie uaTerpanyun ¢ IBM Netezza Analytics” Ha cTp. 8(1.

e JloJoKHBI OBITH pa3pelieHbl renepupoBanue u ontumusanus SQL B IBM SPSS Modeler. [lonoHUTETEHYIO
HHPOPMAIIIO CMOTPUTE B pa3ieiic r‘BKJ'IIO‘ICHI/IC uaTerpanyu ¢ IBM Netezza Analytics” Ha CTp. SOI

Ilpumeuanue: MonemmpoBanne 06a3 gaHHBIX U onTuMu3aims SQL TpebyroT, uToObI Ha kKoMmmbroTepe IBM SPSS
Modeler 6bLi1a BKJTFOUEHA BO3MOXKHOCTH coeuHenust ¢ cepsepoM IBM SPSS Modeler. TTpu BrtoueHHO#
BO3MOKHOCTHU COSUHEHUSI MOKHO 00paIaThCs K aJlrOpuTMaM 0a3 JaHHBIX, BBIMOJHATL 00paTHBIHM nepernoc SQL
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HETOCpeICTBeHHO ¢ kmeHTa cepepoM IBM SPSS Modeler u o6pamaTtscs k cepsepy IBM SPSS Modeler.
[TpoBepbTe TEKyllee COCTOSIHUE JIMIEH3HH, [IJIS Yero B MeHIo KiimeHTa cepsepoM IBM SPSS Modeler BriGepurte:

Cupaska > O nporpamMme > JlonoJiHUTE/IbHbIE 0IPOOHOCTH

Ecii BO3MOXKHOCTD COE/TMHEHNUS BKJIFOUeHA, Ha BKJ1ajke COCTOSIHUE JIMIIEH3UN BbI yBU/UTE Omuio Pa3peienue s
cepBepa.

BxknroueHue nnterpauum c IBM Netezza Analytics

Bxurouenne unterpanuu ¢ IBM Netezza Analytics COCTOUT U3 CIIeAYIOIIMX IEHCTBU.
* Koudpurypuposanne IBM Netezza Analytics

* Coznanue ucrounnka ODBC

* Bxumrouenne uaTerpanuu B IBM SPSS Modeler

* Brxurrouenue renepupoBanus u ontumusanuu SQL B IBM SPSS Modeler

DTH ACWCTBUS ONMUCAHBI B CJICAYIONINX pa3/ieliax.

KoHdurypuposaHue IBM Netezza Analytics

Yrto06bl ycTaHOBUTD U ckoHpurypupoBath IBM Netezza Analytics, HocMOTpUTe MOAPOOHOCTH B JOKYMEHTAIUH 1O
IBM Netezza Analytics, ocobenno Pykosoacreo 1o ycranosxe IBM Netezza Analytics. Pa3nen 3azanue paspewenuii
0a3bl JaHHbIX B 3TOM PYKOBOJICTBE COJIEPXKUT MOJPOOHOCTH O CIIEHAPUSIX, PU TOMOIIHN KOTOPBIX noToku IBM SPSS
Modeler mosty4aT mocTyn K 6a3e JaHHBIX JJIs1 3AMUCH.

IIpumeuanue: Ecim BB OyAeTe UCIOJIB30BATH Y3JIbI, TOJIb3YIOIINECS MAaTPUYHBIMI BEIYUCIICHISIMU (MeTOI TITaBHBIX
komnoneHT Netezza (PCA) u JIuneitnyro perpeccuro Netezza), Hy>)KHO HHHIIAAIM3UPOBATHL MATPUIHBIN MEXaHU3M
Netezza, ns gero samyctuth CALL NZM. . INITIALIZE(); ecit 5TOro He CAEIATh, BLINOJHEHAE XPAHUMBIX IPOLEMYD
3aBEPIINATCS HEYTaYHO. VIHUIMaM3aIuio Hy>)KHO BBIIOJIHUTE OJMH Pa3 JJIs KaXI0i 0a3bl JaHHBIX.

Cos3pnaHue uctoudunka ODBC ana IBM Netezza Analytics

Juts moaepkku coemuHeHust Mex 1y 6a3oii nanabix IBM Netezza u IBM SPSS Modeler HyxHO co3nath ums
ucrounnka gaHabix ODBC (data source name, DSN).

Yto0sI co3math DSN, cHavaia Hy>)KHO TTO3HAKOMHUTBCS ¢ OCHOBaAaMM MTPUMEHEHHSI KICTOYHUKOB JaHHbIX ODBC 1
JipaiiBepoB 1 nojiepxkoii 6a3 manubix B IBM SPSS Modeler.

Eciym BbI paboTaere B pacnpezesieHHOM pexxume Ha cepBep IBM SPSS Modeler, coznaiite DSN Ha koMIibroTepe
cepBepa. Ecim BbI paboTaeTre B JIOKaJIbHOM pexxuMe (Ha KJmeHTe), co3aaiite DSN Ha KOMIbIOTEpE KJIMEHTA.

KnueHtbl Windows

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

a. Cosmatite DSN.
IHpumeuanue: TlocenoBaTeIbHOCTh MEHEO 3aBUCUT OT HCIOJIb3yeMoit Bepcun Windows.

* Windows XP. B menro I1Tyck Beioepute Ilanenn ynpapiaenns. [lleskHuTe 1BaXXIBI IO 3HAUKY
AJIMMHHCTpHpOBaHHe, a 3aTeM - 1o 3Hauky Mcrouynnku nanupix (ODBC).

* Windows Vista. B mento ITyck BeiOepute Ilaness ynpasienus, 3aTeM BoiOepute Cucrema. IllexanTe
JBXIBI IO 3HAYKY A/JIMHHHCTpupoBanne 1 BbiOepuTe Mctounuku gannsix (ODBC), 3aTem BuiOepuTe
OTKpBITD.

* Windows 7. B menro [1yck BeiOepute [1aness ynpaienusi, 3aTem CucremMa u 6€30MaCHOCTb, 3aTEM
AnvunuctpupoBanne. Boioepute Mcrounukn nannbix (ODBC), 3atem BoiOepruTe OTKPHITD.
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b. Ilenxuute mo Briagke Cucremuoe DSN, a 3ateM HaxkMuTe KHONKY J[00aBHTD.
Bri6epute NetezzaSQL B crivicke 1 Ha)kMuUTe KHONIKY I'0TOBO.

Ha Bxiaake Omuu DSN sxpana Yceranoska apaiiBepa ODBC Netezza BBeanTe UMs UCTOUYHUKA TAHHBIX 11O
cBoeMy BbIOOpY, uMs xocta uim [P-aapec cepsepa IBM Netezza, Homep noprta aJisi coeAMHEHus1, 6a3y JaHHBIX
ucnojb3yemoro sxk3emiunsipa IBM Netezza n ayTeHTH(GUKAIIMOHHBIC TAHHBIC JJIsI COSTUHEHNS ¢ 0a30i TaHHBIX -
Ballle UM ITOJIb30BaTeNs U Mapoiib. Haxkmute kHONKY CrpaBKa, YTOOBI BBIBECTH OOBSICHEHHS TS TTOJICH.

Haxxwmute kHonky IIpoBepuTh coenHenne 1 yoeIuTech, YTO YAAETCS COSAMHUTHCS ¢ 0a30i TaHHBIX.

J10TaBIINCh YCICITHOTO CoeanHeHMsI, HaknMaiite kHonky OK, mmoka Ha BbIiifieTe U3 3KpaHa A IMUHACTPATOP
ncroynukoB manueix ODBC.

CepBepbl Windows

[Topsinox aedictBuii st cepepa Windows takoit xe, xak s kianenta Windows XP.

Cepsepbl UNIX unu Linux

OnucaHHbBIA HIKe TOPSA0K AeWcTBHiA mpuMeHUM K cepBepaM UNIX wmm Linux (kpome zLinux, 11t KOTOpOi
npaiiBepsl ODBC IBM Netezza HeTOCTYIHBI).

1.

Cxommupyiite ¢ nucka CD/DVD Netezza Client coorBeTcTByrommii (haiin <nnathopma>cli.package.tar.gz Bo
BPEMEHHOE [TOJIOKEHUE Ha CepBepe.

2. PacmakyiiTe apXuB mpu IOMOIIU KOMaH[ gunzip u untar.
3. J1o6aBbTe mpaBa BHITIOJHEHUS JJIs1 U3BJICUCHHOTO ClIeHAPHS unpack.
4. 3amyctuTe cCueHapHii, OTBETHB HA BHIBC/ICHHBIC IPHTJIAIIICHUS.
5. Ortpenaktupyiite daitt modelersrv.sh, BKIIFOUYUB B HErO MPUBEACHHBIC HUXKE CTPOKH.
. <nyTb yctaHoBku SDAP>/odbc.sh
LD_LIBRARY PATH_64=$LD_LIBRARY PATH:/usr/local/nz/1ib64; export LD_LIBRARY_PATH 64
NZ_ODBC_INI PATH=<nmyTb yctaHosku SDAP>; export NZ_ODBC INI PATH
Hanpumep:
. /usr/IBM/SPSS/SDAP/odbc.sh
LD_LIBRARY PATH_64=$LD_LIBRARY PATH:/usr/local/nz/1ib64; export LD_LIBRARY PATH_ 64
NZ_ODBC_INT_PATH=/usr/IBM/SPSS/SDAP; export NZ_ODBC_INI_PATH
6. Haiinure ¢aiin /usr/local/nz/1ib64/odbc.ini u ckomupyiite ero cogepxkumoe B daitr odbc. ini,

ycraHoBJIeHHBIN BMecTe ¢ SDAP (ToT (aiin, koTopslii ykazan B nepemenHoii cpepl SODBCINI).

IIpumeuanne: /115 64-6utHbIX cuctem Linux napamerp Driver HekoppekTHO ccbliaercst Ha 32-OMTHBII ApaiiBep.
[Tocste Toro, xax Ha NpeIbIIYIIEM LIare Bbl CKONMPOBaJM cosiepxkumoe daiiina odbc.ini, oTpenaktupyiite nyTh
B 9TOM IapaMeTpe Kak Hy>KHO, HalpuMep:

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

ITepesanmyctute cepBep IBM SPSS Modeler u mpoBepbTe, YTO Ha KJIMEHTE UCIOJIB3YIOTCS Y3JIbl UCCIICAOBAHUS
JAaHHBIX B Oa3e maHHLIX Netezza.

BxnroueHune nHterpauuu IBM Netezza Analytics B IBM SPSS Modeler

1.

2.

B ocroBHOM MeHro IBM SPSS Modeler BeiOepute
HNucTpymenTs! > Onuun > BenomorareibHbIe IPOrpaMMBl.
Ilenxuute o Bkaake IBM Netezza.

Paspemmts naTerpamuio nccieroBanus nannbix Netezza. BxorouaeT (ecmm oHa elie He ObLila BbIBEJICHA) HAJIUTPY
MOJIeJIMPOBaHMsI Oa3bl JaHHBIX B HIDKHEH yactu okHa IBM SPSS Modeler n no6asuisier y3Jibl 1151 aJITOPUTMOB
UCclIeIoBaHus JaHHbIX Netezza.

I'maBa 6. MozpemmpoBanue 6a3 JaHHBIX ¢ Hcnosb3oBanneM IBM Netezza Analytics
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Coemunenne Netezza. Haxmute kHonky IIpaBka u BeiOepuTe CTpoKy coenuHeHus ¢ Netezza, KOTOpYIo
CKOH(pHUrypuposam paHee, cozgasas ucrounuk ODBC. JlonosHuTeIbHYIO HHOOPMANIO CMOTPUTE B pa3/ieie
[‘Cosmanne ucrounmka ODBC s IBM Netezza Analytics” na cp. 80)

BxnroueHune reHepupoBaHua SQL v onTummnsaunmn

Ecnm BBI cobupaeTech paboTaTh ¢ OYeHb OOJIBIINMHA HAOOpaMU TaHHBIX, U3 COOOPaXEHUIT TPOU3BOIUTEIILHOCTH
HAJI0 pa3pemuTh onnuu reiepupoBanus SQL n ontummzanuu B IBM SPSS Modeler.

1. Bwibepute B merto IBM SPSS Modeler:
Hucrpymentsi > CBoiicTBa noToka > Onuun
Ha naHesi HaBUraIlUu IEJIKHATE O omiuu OnruMu3anus.

3. TloarBepaute BkaroueHue onuuul enepupoBatb SQL. DTOT mapameTp TpedyeTcs i padoThl GYHKIMHA
MojempoBanus 6a3 JaHHBIX.

4. Boioepute OnrumnsupoBath nocrpoenne SQL 1 OnTumMu3npoBaTh Apyroe BbinoJHenne (He TpeOyeTcs CTPOTo, HO
HACTOATCIIbHO PEKOMCHAYETCA IJIA ONTHUMAJIbHOU HpOI/I3BOZ[I/ITCIIbHOCTI/I).

NMocTtpoeHne moaenen ¢ ucnonblosaHuem IBM Netezza Analytics

V kaxa0ro u3 NoAIepKUBAEMbIX aJITOPUTMOB €CTh COOTBETCTBYIOIINN y3€J1 MOJACTIUPOBAHUS. Y 3JIbI
mojemupoBanus IBM Netezza qoctynssl Ha Bkyagke MoaempoBaHue 0a3bl TaHHBIX HA MAJUTPE y3JIOB.

JlaHHble

B 3aBuCcHMOCTH OT y3J1a MOACIMPOBAHUS €CTh PSI/T TUIOB JAHHBIX, KOTOPBIE MOTYT COACPKATHCS B TOJISX B
ucrounuke gauubix. B IBM SPSS Modeler Tumnbl 1aHHBIX Ha3bIBarOTCs THIAMH W3Mepennii. Ha Bxutanke [Tosis y3ima
MOJICJIMPOBAHMSI IOMYCTUMBIE TUITBI U3MEPEHUI JIJISI BXOAHBIX MOJIeH U TOJIel Ha3HAUYEHUS TOKA3hIBAIOTCS
3HAYKAMU.

ITosie naznavennsi. [Tosie Ha3HAYECHUS - ATO II0JIE, 3BHAYCHUEC KOTOPOT'O BbI IBITACTECh IIPEACKA3aTh. B Tex cJiyvasx,
I'ZI€ MOKHO 3a1aTh IIOJIC HA3HAYCHU S, B KAYECTBC TAKOI'O ITIOJII MOXET OBITH BLI6paHO TOJILKO OJHO M3 IOJIeH
JaHHBIX UCTOYHUKA.

IMose ID 3anucu. 3aaeT moJie 4151 YHUKAIBHOW HASHTUPUKAIIMA KaKI0T0 HaOroteHus. Hanpumep, 3T0 MOXeT
owITh T0J1e 1D, Takoe xak ID 3axasuuxka. Ecv B JaHHBIX HCTOYHUKA HeT 1moJist 1D, BbI MOkeTe CO3/1aTh TaKoe MPU
MOMOIIY Y3J1a BBIYUCIICHUH, BBIIIOJIHUB IPUBEICHHYIO HUXKE NIOCJIE1I0BATEIbHOCTh ACHCTBUIA.

BriOepute y3en ncToOUHUKA.

Ha Bxyagke Oniuy noJist Ha MaJIUTPe Y3JI0B ABAXK/IbI LIEJIKHUTE 110 Y3JIy BHIYUCIICHUA.
OTKpoiiTe y3eJI BBIYUCICHIH JBOIHBIM IIEJTIKOM 10 3HAYKY Ha XOJICTE.

B nosie Beruncisiemoe noJie BBeute, Hanpumep, 1D.

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

AN

CoeauHuTe y3€I1 BBIYMCJICHU C OCTAJIbHBIM ITIOTOKOM.

ITpumeuanue: Eciu BbI mojTyvaeTe JJIMHHBIE YUCIOBBIE JaHHBIE U3 0a3bl JaHHBIX Netezza ¢ UCIOIb30BAHUEM THIIA
mannbsix NUMERIC(18,0), SPSS Modeler nHOraa MoxeT OKPYIJIATE JaHHbIE TPU uMIopTe. UTOOB! TaKON MPOBIIEMEI
He BO3HHUKJIO, MCHIOJIL3YHTe 17151 XpaHeHus AanHbIX T BIGINT wmu NUMERIC(36,0).

O6paboTKa NyCTbIX 3HAUEHUM

Ecim BXOHBIE TaHHBIE COMEPKAT IMyCThIe 3HAUYCHMSI, HCIIOIH30BaHNE HEKOTOPHIX y3710B Netezza MOXeT IPUBOIUTH K
COOOIIEHNAM 00 OIMMOKaX WJIH JOJITOMY BBIIOJHEHUIO TOTOKOB. [ToaToMy 3amucu, coaepkalnne mycThie 3HAYCHMS,
peKOMeHIyeTCs YAAJIUTh. VICIoIb3yiTe CIeayIomuil METOI.

1. TlpumcoenuHWTE K y3JIy HICTOYHHUKA Y3€JI BRIOODA.

2. 3apgaiite nus onuun PexknM y3ia BeiOopa 3HaueHne OTOpachiBanne.
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3. BseawuTe crenyroriee B oJie Y CJI0BHE:
@NULL(mome_1) [or @NULL(mome 2)[... or @NULL(mone N]])

Bxurounte B YCJIOBUE BCE BXOJIHBIC ITOJIA.

4. COG,E[I/IHI/ITG y3eia BbI60pa C OCTAJIbHBIM IIOTOKOM.
BbixoaHaa nHpopmaumna moaenu

B03MOXKHO, 4TO OT 3aIycka K 3aIlyCKy pe3yJIbTaThl IOTOKA, COAEPIKALIETo y3el MoaempoBanus Netezza, OyayT
cierka pasimyathbesi. [IpuunHa B HEMOCTOSIHCTBE MOPSIAKA, B KOTOPOM Y3€JI CUMTHIBACT JAHHbIE HICTOYHMKA, KOTAa
nepe/1 MOCTPOSHUEM MOJIEIIH JaHHbIE CYMTHIBAFOTCS] BO BPEMEHHBIE Ta0 MBIl Bripouem, pa3inuusi, Topoxk/IeHHbIE
9TUM 3PPEKTOM, IPEHEOPEKUMO MaJIBL.

O6Lwme KoMMeHTapum

* B IBM SPSS Collaboration and Deployment Services HEBO3MOXHO CO34aTh KOH(PUTYPAIIUK OICHUBAHUS C
HCIOJIb30BAHUEM IIOTOKOB, COJIEPXKAIINX Y3JIbl MoAeMpoBanus 6a3bl JaHHbIX IBM Netezza.

e Jluist Mmopeselt, co3gaHHbIX y3i1aMu Netezza, HEBO3MOXEH 3KcopT i umnopt PMML.

Moanenu Netezza - onuuu nonen

Ha BKJIAJKE [Tons YKa3bIBa€TCH, 6y,£[yT JIM UCIIOJIB30BATHCS 3HAUYCHU A ponei/i noneﬁ, YK€ OMMPECACJICHHBIC HA
PaClOJIOXKCHHBIX BBIIIC y3JIaX, UJIA HA3HAYCHUC noJjiei 6y,HCT BBIINIOJIHEHO BPYYHYIO.

Hcnoan30BaTh 3apanee 3a/1aHHbIE POJIHA. DTa ONIHS UCTIOJIH3YET 3HAUCHUS POJIeit (Ha3HAYCHNUS, IPEIUKTOPHI U TaK
JlaJiee) ¢ pacrosIOKEHHOTO BhIIIE y3J1a Tl (Mym ¢ BKJIAJKKA THITBI JISKAIEeTo BBIIIE y3J1a HICTOYHUKA).

Hactpouts Ha3Ha4eHns noJeil. Beidbepute 3Ty OIMIMIO, €CIM XOTUTE HA3HAYNTH OOBEKTHI HA3HAUYCHHS, IPEIUKTOPHI I
JIpyrHe POJI BPYUHYIO HA 3TOM 3KpaHe.

IToas. HpI/I IMOMOIIXU KHONIOK CO CTPEJIKAMU HA3HAYBLTE 3JICMEHTHBI U3 3TOTI'0 CIIMCKA BPYYHYIO JI PA3JIAYHbIX noJjiei
pO.]'ICﬁ B HpaBOfI YaCTH 3KpaHa. 3HavK® YKa3bIBAKOT AJIA KAXJIO0I'0O OJIA POJIM JONYCTUMBIC YPOBHU U3MEPCHUA.

Haxxmute KHOIIKY Bce, YTOOBI BLI6paTL BCC IIOJIA B CIIMCKE, UJIM KHOIIKY OJIA OTACJIBHOTO YPOBHS U3MEPCHU, YTOOBI
BBI6paTL BCC IOJIA C OTUM YPOBHEM U3MCPCHU .

Llean. BeiOepute o1HO moJjie B Ka4eCcTBE Ha3HAYCHUS JIJIs Ipeicka3anus. Ha 3Tom skpaHe MOXHO TakKe MOCMOTPETh
uHpOopMaIuo 00 0000IIEHHBIX JTMHEHHBIX MOJIEIISIX B TOJIe Y YeOHHKH.

ID 3amncu. [Tose, koTopoe OyIeT UCHOJIB30BATHCS KaK YHUKAIbHBINA HICHTH(DUKATOP 3aIHCH.

ITpeankTopbI (BXO0HBIE M0JIs) . BEIOEpUTE OJTHO MJIM HECKOJILKO OJIeH B KaUYeCTBE BXOHBIX JIJIS MPeACKa3aHusl.

Monenu Netezza - onuuu cepsepa

Ha Briaaxe Cepsep 3amaetcst 6a3a qanabsix IBM Netezza, rae OyaeT CTpOUTHCS MOJIETb.

IMoxpoGuocTu cepBepa 6a3 nannbix Netezza. 31ech 3a/1a10TCsI TOAPOOHOCTH O COEMHEHUU AJ1s1 6a3bl TAHHBIX,
KOTOPYIO XOTHTE UCIOJIb30BATh JIJISI MO/ICJIH.

* Hcnosb3oBath Bocxoasee coeaunenne. (ITo ymosrganuto) Vcnoss3yet nogpoOHOCTH O COeANHEHNH, 3aJaHHbIC
Ha BOCXOJIAIIEM Y3JIe, HAIIPIMeED, Y3JIe HICTOUYHUKA 6a3bl JaHHBIX. [Ipusmeuanue: Ta oMU pabOTALT, TOJIBKO
€CJIM BCE BOCXOJISIIIIUE Y3JIbI MOTYT MCIIOJIb30BaTh 00paTHbIil nepenoc SQL (SQL pushback). B aTom ciyuae
NIEPEHOC TaHHBIX U3 O6a3bl JAHHBIX HE HYXXEH, MOCKOJIbKY SQL MOJIHOCTHIO peasin3yeT BCe BOCXOISIINE Y3JIbI.

* IlepemecTHTb JaHHBIE HA coeMHeHHe. [IepeHOCHT MaHHBIE B yKa3aHHYIO 3/1eCh 0a3y TaHHBIX. DTO AelCTBHE
MTO3BOJIIET MOJCJIMPOBAHIIO PAbOTATh, €CIIM JAaHHBIC HAXOAATCS B Apyroi 6a3e nanneix IBM Netezza, B 6aze
JIAHHBIX OT APYTOro MOCTABINMKA MJIH JaXke B IUIOCKoM ¢aiiie. Kpome Toro, qaHHbIe HepeHOCATCsS 0OpaTHO B
yKa3aHHYIO 3/1eCh 0a3y JaHHBIX, €CJIM OHM OBLIM U3BJICUEHBI U3-3a TOTO, YTO y3€JI HE BBIMOJIHUII OOPaTHBIN
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neperoc SQL. Haxxmute kaonky IlpaBka, 4ToObI HAliTH U BEIOpATh coequnenue. Ilpeaocrepencenue: IBM
Netezza Analytics 0OBIYHO UCIIOJIB3YETCS C OUCHb OOJIBIIMME HabopaMu AaHHBIX. [lepegada 601bpmux 06beMOB
JAaHHBIX MCXIY OazamMu JAaHHBIX WJIA U3 0a3nl JAaHHBIX U O6paTHO MOXCT 3aHUMATb OY€Hb MHOI'O BpEMEHHU, U I10
BO3MOJHOCTH €TI0 CJIE/IyeT U30erarTh.

IMpnmeuanne: Vms ucrounuka ganaeix ODBC a¢ddextuBHO BeTpamBaercs B kKaxgom notoke IBM SPSS Modeler.
Ecim moTok, co3JaHHbI HA OJHOM XOCTE, BBITIOJHSACTCS HA APYTOM XOCTE, UM HCTOYHHKA TAHHBIX Ha 9TUX XOCTaX
JIOJDKHO OBITH OTHUM U TeM Xe. MOXHO Taxke BRIOpATh IPYroif HICTOYHUK JaHHBIX Ha BKJaake CepBep KaxkI0Tro
y3J1a ICTOYHUKA WUJIH MOJICJIMPOBAHUS.

Moanenu Netezza - onuun monenemn

Ha Bxiaake Omnuun MOAECJIM MOXKHO Bbl6paTI:, 3aJaBaThb JIM UM IJId MOACJIU, UJIU CTECHCPUPOBATH UM
aBTOMAaTHYCCKH. BBl MoXeTe 3a1aThb TAKXE 3HAYCHU 10 YMOJIYaHUIO JIs OMIUA CKOpHUHTIa.

Nmsa MO/J1e/ITH MoxHO CICHEPpUPOBATH UM MOJCIIN ABTOMATUYCCKH HAa OCHOBE ITIOJISI HA3HAYCHU S WUJIA I1OJIsA 1D (J'II/I60
THIIAa MOJCJIN B CJIy4ac, €CJIM HUKAKOC U3 O3TUX noJiei He 3a,£[aHo) 0o 3a1aThb NMOJIb30BATCJIBCKOC UMHA.

Ecim umsa HCNOJIb3YeTCH, 3AMEHUTD CYHIECTBYIOIIME. Ecmm BBI BKJIFOUHTE 3TOT MEPEKIFOYATEIIb, Jro0as
CymecTByromasa MOJEJIb C TEM XE€ UMECHEM 6y)1eT nepesanucana.

Caenarh J0CTYIHBIM JIJI51 CKOPHHIA. 3/716Ch MOYKHO 3a/1aTh 3HAYSHMS 110 YMOJTYAHUIO JJIs1 OMIUN CKOPUHTA, KOTOPbIE
MOSIBSITCS B IMAJIOTOBOM OKHE U151 cjienka Mmoaesu. [TonpoOHocTu 06 3TUX ONIUSIX CMOTPUTE B CIPABOYHON TeMe
Jutst BKJ1aiku [lapamMeTpbl 9TOro KOHKPETHOIO CJIENKA.

YnpasneHue moaenamu Netezza

ITpu noctpoernn moaesm IBM Netezza yepe3 IBM SPSS Modeler coznaercs momens B IBM SPSS Modeler, a Takxe
CO3/IaeTCs MJIM 3aMEHSIeTCsl MOJIesIb B Oa3e manHbIX Netezza. Mogens IBM SPSS Modeler Takoro poja cepliiaeTes Ha
cofiep)KUMoe MoJiesn 0a3bl JAHHBIX, XpaHsIineics Ha cepBepe 0a3 nanHbix. IBM SPSS Modeler MosxeT BBIOTHSTD
IPOBEPKY COOTBETCTBHUS, COXPAHSS UACHTUYHYIO CTEHEPUPOBAHHYIO CTPOKY KJIFoua Mozaesau u B Mojesu IBM SPSS
Modeler, u B Mmoaenu Netezza.

Wmst Mmontenm 1151 kax 1ot mozes Netezza BRIBOAUTCS B CToJI0UEe MHpopmayus o mogesu B TAATIOTOBOM OKHE
Crmcok Mogeseit 6a3el qanubix. Mimsa moist moaesm IBM SPSS Modeler BeiBogutes kax Kirod Moj1e1 Ha BKJIAKE
Cepsep moaerm IBM SPSS Modeler (mpu moMeIeHu# B MOTOK).

Kuonky [TpoBepuTh MOXHO UCIIOJIb30BATH JJI MPOBEPKH, 4TO KJroun B Mojiesn IBM SPSS Modeler u 8 Mmoienn
Netezza coBnagarot. Eciiu Mojiesb ¢ TakuMm ke uMeHeM B Netezza He HaliieHa WM KJIF0YM 3THX MOJeJel He
COBIIAIAIOT, 3TO O3HAYACT, YTO MOJIeJIb Netezza Obliia yiajieHa WM MOBTOPHO MOCTPOCHA C MOMEHTA MOCTPOCHHUS
mojeiu B IBM SPSS Modeler.

MepeuncneHne mogenei 6a3bl AaHHbIX

IBM SPSS Modeler coiepXuT UaoroBoe OKHO JIUTS IEpeYrcIIeHIs] MoJiesieid, XxpanuMbix B IBM Netezza, u
MO3BOJISET BKJIFOYATh M OTKJIFOYATh 3TH MOJACJIA. DTO JIMAJIOTOBOE OKHO JIOCTYITHO U3 THAJIOTOBOTO OKHA
BCIIOMOTATEJIbHBIX MTPUKJIATHBIX TporpamMM IBM 1 B THAJIOTOBBIX OKHAX MOCTPOCHHUSI, TPOCMOTPA U TIPUMEHEHU S
JIJIS1 OTHOCSIIIIMXCS K y3J1aM, CBSI3aHHBIM C uccienoBanueM gJaHHbIX IBM Netezza. /{151 kaxa0it Mojies11 BBIBOIUTCS
clieayromias HHPOpMAaIHS:

* WMmsa momemm (MMl MOJIEITH, KOTOpast UCIOJIb3YeTCs IJIsi COPTUPOBKH CITHCKA ).
e Nms Biagesbla.

* AJTOpHUTM, UCHOJIb30BAHHBIA B MOEIIH.

* TexkyIee cOCTOSIHAE MOJIEJIN, HAPUMEp, 3aBepIleHa.

° }ZLaTa CO31aHUs MOJCIIN.
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Iepeso perpeccun Netezza

JlepeBo perpeccu - 3TO aJITOPUTM THUIA TOCTPOEHUS JepeBa, KOTOPBI HECKOJIBKO pa3 AT BHIOOPKY HAOJIIOICHMIA
JUTSI TOJTY4€HU sl TOJIMHOXECTB OJTHOTO THIA HA OCHOBE 3HAYCHUI YUCIIOBOTO MOJIsl Ha3HaueHus. Kak u B ciyvae ¢
JIEPEeBOM PEIICHUH, IEPEBbs PErPeCCUr Pa3/IeIsIOT JaHHbIE HA TOJAMHOXECTBA, KOHEUHbIE U3 KOTOPBIX (JIUCTHS)
COOTBETCTBYIOT OTHOCUTEJILHO HEOOJIBIINM UJIM OJHOPOIHBIM NOAMHOXeCTBaM. Pa3aesieHust BLIOUparoTcs A1
YMEHBIIEHUS AUCIEPCUU 3HAYCHU aTpUOyTOB Ha3HAYECHHUSI, YTOOBI OHU MOTIJIM IOCTATOYHO XOPOIIIO
MIPEICKa3bIBATHCS 110 CBOUM CPEIHHUM 3HAUYCHISIM Ha KOHEUHBIX TPYIIAX pa3AeiicHAs (JIUCTHIX).

Onuuun noctpoeHusa aepesa perpeccun Netezza - pocT aepeBa

BbI MoOXeTe 3a4aTh ONIUHU MOCTPOCHUS JIJI POCTA M YCEUCHHUS JepeBa.
Jln1s mocTpoeHus nepeBa JOCTYIHBI CIIeTyIOIIHUE OIIIIN:

MaxkcuMaJsibHOe KOJIN4ecTBO YPoBHel B iepeBe:. MakcruMaIbHOE KOJMYECTBO YPOBHEH, 7O KOTOPOTO MOKET PACTU
JIEPEBO OT KOPHEBOTO y3JIa, TO €CTh CKOJIBKO Pa3 peKypCHBHO pa3jiejieHa BEIOOPKA. 3HAUCHHUE 110 YMOJTIAHUIO - 62,
9TO MaKCHMaJIbHOE KOJIMIECTBO YPOBHEH iepeBa I 1eJieid MOIeIMPOBAHUSL.

Ipumeuanue: Eciim mporpamMma npocMoTpa B CJICNKE MOJIEIN BBIBOAUT TEKCTOBOE MPEICTABICHUE MOJIEIIN, MOXKET
BBIBOJIUTHCS He OoJiee 12 ypoBHE# nepena.

Kpurepun pacmen/ienusi. 9Ta onuus ynpasJisieT, KOI/1a OCTAHOBUTH pacllienieHue aepeBa. Eciu BeI He XoTuTe
UCIOJIb30BATh 3HAYEHUS 110 YMOJIYAHUIO, HAXKMUTE KHONKY HacTpouTh 1 M3MeHNTe 3HAUCHHUS.

* Tloka3arte/ib OLEHKH paculenyienns. DTa Mepa OIEHKH KJIacca CIIYXUT JJIsl OLCHKHU JIyUIIero MecTa pacllernyIeHusI
JiepeBa.

HpnMeqalme: B HacTOoAIECC BpEM CAUHCTBCHHAS BO3MOXKHAA OIIUs - JUCIIEPCU.

* 3HaveHHe MHHHMAJILHOIO Yayuuienus aJis paculermelmﬁ. MurnMaabLHOE 3HAUCHUE YMCHBUICHUA HCOOAHOPOJIHOCTHU
JJIA CO3JJaHUS HOBOI'O paCHICTIJIICHUA HA ICPEBE. HCHB MMOCTPOCHUA JEPEBA - CO3aAaTh NOATPYHIBI CO CXOJJHBIMU
BBIXOJHBIMU 3HAYCHUSAMMU, YTOOBI MUHUMU3UPOBATH HEOJHOPOJHOCTHU HA KaX/IOM Y3JIEC. Ecm HauJIyvIee
pacienjcHue BETBU YMCHbIIAET HEOJHOPOJHOCTL MEHBIIEC, Y€EM Ha 3aJaHHOC KPUTCPUEM PACIICIIJICHUS 3HAYCHUE,
BCTBb HC pACHICTIIACTCA.

*  MuHuMaJIbHOE KOJHYeCTBO IK3EMILIAPOB /ISl pacCilenjicHus. MuHMaIbHOE KOJIMIECTBO 3a1mce171, KOTOPbIE
MOXHO paClICIUTb. Korpga yucio HEPACIICIIJICHHBIX 3amuceil CTAHOBUTCST MEHBIIIE 3aJaHHOTO 3HAYCHUA,
JaJIbHERIINe PACHICIIJICHUS HE IPOU3BOAATCA. DTO MoJie MOKHO HUCIOJIb30BATh JJIA IPCAOTBPALICHUS CO3/JaHUS
MAJICHBKUX NOATPYNI B JACPEBE.

Craructukn. OT1OT napaMeTp ONpeAcsCT, CKOJIbKO CTATUCTUK 6yﬂ€T BKJIFOYEHO B MOJECJIb. BLI6€pI/IT€ OJIMH U3
NEPCUYNCIICHHBIX HUXKEC BAPUAHTOB.

* Bce. Bkirouaercs Best CTAaTUCTHKA, CBA3aHHAA CO CTOJ'I6LIaMI/I U CO 3HAYCHUSIMMU.

IIpumeuanne: DTOT nmapaMeTp BKIIOUYAET COOP MAKCUMAIBLHOT'O 00beMa CTATUCTUKH, YTO MOXKET MOBJIMSATH HA
MPOU3BOMTENIBHOCTD Ballleil cucTeMbl. ECJIM BBl HE XOTHTE MPOCMATPUBATL MOJIEJTb B I'paduieckoM Gopmare,
3agaiite Her.

* Croaonel. BkiroyaeTcs cTaTUCTHKA IO CTOJIOIAM.

* Her. Bxirogaercs TOJIBKO CTATUCTHKA, Tpedyemas I CKOPHHTA MOISIIH.

Onuum nocTpoeHusa aepesa perpeccun Netezza - coKpalleHue aepesa

OHI_[I/II/I COKpAIlICHUSA MOXHO UCIIOJIb30BATL IJI OMPEACJICHU A KPUTCPUA COKpAlICHUS JId ICPEBa PErPeCCUn.
HpenHa?,HaquHe COKpalllCHUS - CHUXKCHUEC pUCKaA Hep606y‘{€HI/IH, JJIA 4€ro yAAJIAOTCA U3JIUIIHUE IIOAT PYIIIEI,
KOTOPBIC HE MOBBIIIAKOT OXHUJIA€MOM TOYHOCTU HA HOBBIX JAHHBIX.
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Mepa cokpamiennsi. Mepa CokpalleHus: 00ecrneynBaeT, YTOObI OlIEHEHHASI TOYHOCTh MOJIEJIU MOCJIe YAaJIeHHs JINCTA
JlepeBa OCTaBajiach B IPHEMJIEMBIX Ipejiesiax. Bel MoxeTe BBIOpaTh OJIHY U3 CIIEAYIOIINX Mep.

* mse. CpeqHekBagpaTuyHas ommoOka (mean squared error, MSE) - 3To omnmust mo yMOJI4aHUIO, OHA U3MEPSIeT,
HACKOJIHKO MOOTHAHHAS JIMHUS OJIM3Ka K TOYKAM TaHHBIX.

° 12, R-KBa,HpaT U3MEPACT OO USMCHUYMUBOCTHU 3aBUCUMOM HepeMeHHOﬁ, 00BsICHSIEMOU’ perpeccnormoﬁ MOJEJIBIO.

* Tlupcona. Koappunuent xoppessinuu [Tupcona n3amepsieT CUiTy B3aUMOCBSI3H MEXAY JIMHEHHO 3aBUCHMBIMU
NIEPEMEHHBIMY C HOPMAJIbHBIM PACIPEICICHUEM.

e Cmmpmana. Koapdunment koppesmun CnupmMana oOHapyKHBaeT HeJIMHEHHBIE B3aUMOCBSI3H, KOTOPBIE 110
Koppessiiun [TupcoHa MOryT Ka3aThCs CJIA0OBIMH, HO HA CAMOM JieJie ObITh CHJIbHBIMH.

JlanHbie 17191 cokpauiennsi. Bol MOKeTe MCOJIb30BaTh HEKOTOPBIE MJTH BCe 00YUAOIINe JAHHbIE I OLCHKA
0XHUTa€MOI TOYHOCTH [0 HOBBIM JaHHBIX. J1JIsl 9TOM 1IEIM MOKHO TAKXKe MCIOJIb30BATh OTACIbHbIN HAOOP JaHHBIX
COKpAIIEHUS U3 38IaHHOU TaOJIUIIBL.

* HcnoJsib30BaTh Bee JJaHHbIe 00y4eHust. DTa onmus (3aaBaeMasi o YMOJTYAHUIO) UCTIOJIb3YeT Bee 0Oyyarolme
JAHHBIC 1JIA OLICHKU TOYHOCTU MO/JCJIN.

* Vcnonb30BaTh % JaHHBIX 00YUEHHs IS YCeueHHsl. DTa ONINS UCTIOIB3YeTCs IS pa30MeHNs TaHHBIX Ha TBa
Habopa: oJuH 1151 OOyUeHMS, & IPYTOM JJIs1 COKpaIeHust (Ipyu MOMOIIHN 3aJaHHOTO 3/1eCh MTPOTICHTA).

Bribepute Bocnipon3BecTH pe3yIbTaThl, €CJIH XOTHTE 33/1aTh HA4YaJIbHOE 3HAUCHHUE [IJTsl TeHepaTopa
TNICEBIOCITyYaitHBIX YUCEJI, YTO TAaPAaHTUPYET pa3AeicHue JAaHHBIX OTHUM U TEM Xe CIIOCOOOM TPHU KaXJIOM 3aIMycKe
moToka. MoxHO OO0 3aaTh Iestoe Yrciio B nosie HayanabHoe 3HaYeHHe, HCMOJIb3yeMoe 15 YeeueHHsl, 100
BEIOpaTH AelicTBre CreHepupoBaTh, CO3/IAFOIIEE IICEBIOCIYIaHOE TIEJTOe YHCIIO.

* Hcnosb30BaTh aHHBIE U3 CYIIECTBYIOMIEH TAOMIBL. YKaXUTE UMS TaOJIMIIBI OTAEILHOIO Habopa JaHHBIX
COKpAIIIeHUs JJIs1 OIICHKM TOYHOCTH MOJIEJIH. BBINMOJIHEHHE 3TOTO MEHCTBUS CUUTAIOT OOJIee HaIeXKHBIM, YeM
HCIOJIb30BaHUE TAHHBIX 00y4YeHUs. OTHAKO 3Ta OIS MOXET IPUBECTH K YAAJICHUIO U3 Habopa 0OydYeHHsI
60JIBIITIOTO TOAHAOOPA JAHHBIX ¥ TEM CAMBIM K CHIDKEHHIO KauecTBa JIepeBa PEIIeHUA.

PasnenutenbHana Knactepusauma Netezza

PaznermrenpHas KJIaCTepU3aIys - 3TO CIOCOO KJIACTEPHOTO aHAJIN3a, B KOTOPOM AJITOPUTM 3AITyCKAETCsI MOBTOPHO,
4TOOBI pa3AeIaTh KJIacTep Ha MOJKJIACTEPHl, IOKA He OyJIeT TOCTUTHYTA 3aJaHHAas TOUYKAa OCTAHOBKHU.

O6pa3OBaHI/I€ KJIACTCPOB HAYMHACTCA C OAHOI'O KJIaCTEpa, COACPKAIIETO BCC O6y‘IaIOHII/I€ OK3EMILIAPBI (3a1mcn).
HSpBaﬂ uTcpanus aJropurmMa ACIUT Ha60p JAaHHBIX Ha JIBd IMOAKJIACTEpa, KOTOPBIC ACIIATCA OaJICC
MOCJIEA0OBATCIIbHBIMU UTCPAIUAMUA Ha IMOCIICAYIOIIUE ITOAKJIIACTEPHI. KpI/ITepI/II/I OCTAHOBKH 3a1aF0TCA KaK
MaKCUMaJIbHOC Y1CJIO I/ITepaHI/IfI, MaKCUMaJIbHBII YPOBCHDb JCJICHUA JAHHBIX © MUHUMAJIbHOC Tpe6yeMoe qucJio
OK3EMILTIAPOB IJI JaJIbHEHIIero pas3acicHus.

PesynbpTupytolee nepapxuieckoe IepeBo KJIACTEPU3aIA MOXKHO UCIIOIb30BATh I KJIACCU(UKAINHT 3K3EMILISIPOB,
pacpocTpaHsisi UX BHIU3 OT KOPHEBOTO KJIaCTepa, KaK B CJIEAYIOIIEM IpUMepe.

PucyHok 4. lNpumep aepesa pasaenntesibHON Knactepusaumm

Ha Ka>XX10M YpOBHE HaI/IJ'Iy‘IIHI/Iﬁ MOAXOASIUI oAKJIaCTeP BI)I6I/IpaeTC$I 10 CPaBHEHUIO paCCTOﬂHI/Iﬁ OK3EMILIApa OT
LOCHTPOB NOAKJIACTCPOB.

Korma 9x3eMILTAphI OICHUBAFOTCS C HOMOIIBEO IPUMEHEHHOTO YPOBHS HepapXud -1 (3HAUCHHE 110 YMOITIAHUIO),
CKOPHHT BO3BpAIlaeT TOJIHKO KOHEUHBIN KJIacTep (KJIacTep JIMCTA), TAe JIMCThI 0003HAYEHBI OTPHUIIATEIbHEIMA
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qrciiaMu. B TaHHOM mpuMepe 3TO MOXeT ObITh OJIMH U3 KIacTepoB 4, 5, 6, 8 umm 9. Ho ecnm 171 ypOBHS HepapXun
3aJIaHO 3HAYCHME 2, CKOPHHT BO3BPATHT, HAIIPUMED, OJIUH U3 KJIACTEPOB Ha BTOPOM YPOBHE HIIKE KOPHEBOTO
Kjactepa, To ectb 4, 5, 6 wim 7.

Onuuwn nonen pasgenutenbHon kKnactepusauun Netezza

Ha BKJIaJIKC IMons YKa3bIBAC€TCA, 6yjlyT JIM UCIIOJIB30BATHCA 3HAUYCHU A pOJ'ICﬁ HOJ'I@fI, YK€ OIIPCACIICHHBIC HA
PAaClOJIOXKCHHBIX BBIIIC y3JIaX, UJIA HA3HAYCHUC noJjien 6y,E[CT BBIIIOJIHCHO BPYYHYTO.

Hcnouib30BaTh 3apanee 3aJaHHbIe POJIH. DTa OIIMS IPUMEHSIET TapaMeTphl poJiell (Ha3HAUYSHUH, TPETMKTOPOB 1 TaK
Jlajiee) ¢ Bocxosiero y3ia Tun (uiiu BkJia ki TUIbI BOCXOSIIETo y3J1a UCTOYHUKA).

HactponTts Ha3Havenus noJeil. BeiGepute 3Ty onmnuro npy KeJaHUH 3aaTh Ha3HAUYCHUS, IPEAUKTOPHI U IPYTHUe POJII
BPYYHYIO Ha 3TOM 3KpaHe.

Ioas. Vcomp3yiiTe KHOIKY CO CTPEJIKAMU ISl HA3HAYCHUS BPYYHYEO 3JIEMEHTOB M3 3TOTO CIHACKA TTOJISIM
Pa3JIMYHBIX POJIeH CpaBa Ha SKpaHe. 3HAYKA 0003HAYAFOT JOMYCTUMEBIC YPOBHU U3MEPEHUS TS KaXKIOTO TOJIS
poJm.

HaxxvuTte kaHonky Bee, 4TOOBI BBIOpATH BCe MOJIS B CHHCKE, NI HAXKMUTE KHOTIKY OTJIEJIbHOTO YPOBHS M3MEPEHUH,
4TOOBI BBIOPATH BCE MOJISI C 9TUM YPOBHEM.

ID 3amncu. [Tose, koTopoe OyIeT UCHOJIB30BATHCS KaK YHUKAIbHBINA HICHTH()UKATOP 3aIHCH.

ITpeankTOpbI (BXOHBIE M0JIsT). BHIOSpUTE OTHO MJIM HECKOJILKO MOJIeH KaK BXOJIHBIEC MOJIS IS IPeICKa3aHuUs.

Onuuu nocTpoeHusa pasgenutenbHon Knactepusaumm Netezza

Ha Bxianke ITapaMeTpbl KOHCTPYKIMM 3a1at0TCS BCE OILMHU JJIs1 HOCTPOEHUsI MOIeJ M. MOXHO, KOHEUHO, IPOCTO
HaXaTh KHONKY BbINOJHHTB, Y4TOOBI TOCTPOUTH MOJIEJIb CO BCEMH OMIHUSMHE O YMOJYaHHUIO, HO CKOpPEe BCETO BB
3aXOTUTE HACTPOUTH KOHCTPYKIIUIO /1711 CBOMX COOCTBEHHBIX IIEJICH.

Mepa paccrosiHus. MeTO,H, I/ICHOJ'Ib3yeMbII71 JJI UIBMEPEHUS PACCTOSIHUS MEXKY TOYKAMU JAHHBIX; YeM 0oJIblIIe
pacCTossHus, TEM 0oJIbIIIe pas3jm4uns. OHHI/II/IZ

* EBkumaoso. (o ymouanuro) PaccTostHue Mexay AByMsI TOYKAMM BBIYUCIIIETCS MyTEM UX COSTUHEHHS 11O
IPSIMOM.

* ManxerTeHnckas. PaccTosiHne Mex Iy AByMsl TOUYKaMU BBIYUCIISETCS KAK CyMMa aOCOTIOTHBIX PA3HOCTEN MEXIY
UX KOOPANHATAMI.

M Kaﬂﬁeppa. AHajoruyHa MaHXeTTEHCKOM MEPE PaCcCTOAHUA, HO OoJtee YYBCTBUTCJIbHA K TOYKaM JaHHBIX,
HaxogAmuMcCs OJIKe K HUCTOYHUKY.

° MaKCl/lMyM. Paccrostaue MEXIAY ABYMS TOUYKAMU BBIYUCIIACTCA KaK HauOoJIbIIee U3 pa3J'II/I‘II/II71 10 000 U3 UX
KOOpAUHAT.

MaxkcnMajabHoe KOJIHYeCTBO HTepamuii. AJITOPUTM paboTaeT, BBIIOJIHSS HECKOJIbKO UTepaluil OHOTO mporecca. JTa
OTIIUS TTO3BOJISIET OCTAHOBUTH OOYYSHNE MOJIEIIN TIOCTIE 3aJaHHOTO IHCIIa HTEPAIIIA.

MakcnmaJsbHas r1y0oHHa epeBbeB KiacTepa. MakcHMaJIbHOE KOJIMYECTBO YPOBHEH, 10 KOTOPBIX MOXKET
pa3aenaThes HAOOP TaHHBIX.

Bocnpomnecm pe3yJbTaThl. Bxorounte 3ToT MEPEKIIFOYATCIIb, €CJIA Bbl XOTUTE 3aJaTh CTAPTOBOC YMCJIO I€HEPATOPA

HCCBI[OCJ'Iy‘iafIHbIX YHUCEJI, YTO MO3BOJIACT BOCIIPOU3BECTU PE3YJIbTATEHI. Bbl MoOxeTe uim 3a1aThb OEJIOC YUCJI0, NI
HaXaTb KHOIIKY FEHepl’lpOBaTL, YTOOBI CIreHEpUpoOBaTh HCSBHOCHy‘IaﬁHOS EJI0C YUCJIO.

I'maBa 6. MozpemmpoBanue 6a3 JaHHBIX ¢ Hcnosb3oBanneM IBM Netezza Analytics 87



MunumaibHO€e KOJIH4eCTBO IK3EMILIAPOB /ISl pa3Ae/ICHus. MuHnMaIbHOE KOJIMYECTBO 3annce171, KOTOPBIE MOXHO
PacCIICIUTh. Korpaa uucio HEPACIICIIJICHHBIX 3aIACe CTAHOBUTCS MEHBIIIE 3aJJAHHOTO 3HA4YCHUI, najabHEHIIme
PACIICIIJICHUS HE IPOU3BOAATCA. DTO MoJie MOKHO HUCIOJIb30BaTh JJIA IPEAOTBPAICHUS CO3/JaHUS OUCHDb MaJICHBbKUX
TOATPYIII B KJIACTEPHOM JICPEBE.

0O06006LeHHbIN NuHenHbIN aHanu3 Netezza

JInneitHas perpeccus - 5T0 TPaIUINOHHBIN CTATUCTUYECKUI METOA JJIs KJIACCU(UKALINY 3aMiceil Ha OCHOBAaHUN
3HAYEHMH YMCIIOBBIX BXOIHBIX noJieil. JInHeliHas perpeccus MOATOHSET NPSIMYIO JIMHAIO HJIN TOBEPXHOCTD,
MPHUMH3HUPYIONIYIO PA3HOCTH MEXAY MPEACKA3aHHBIMU U (DAKTHIECKMMHM BBIXOJHBIMU 3HAYCHUSIMU. JIMHEHHBIE
MOJIEJIN OJIE3HBI TPH MOAEIIMPOBAHNN MHOTHX SIBJICHHH PEeasIbHOTO MUpa U3-3a CBOEH MPOCTOTHI ITPpK 00y4YEeHNH 1
npuMeHeHnu Mojesiei. OIHaKo JIMHEHHBIE MOJIEN N MIPEANOIAraloT HOPMaJIbHOE PACHPE/IeICHIE 3aBUCUMOI
HepeMEeHHO (IepeMEeHHOI Ha3HAUYCHM ) ¥ JITHEHOE BO3/ICIICTBHIE HE3aBUCUMBIX IEPEMEHHBIX (IPEIUKTOPOB) HA
3aBUCHMYIO IEPEMEHHYIO.

EcTb MHOTO cuTyanuii, koraa JIMHelHast perpeccusi noJie3Ha, HO NpUBeIeHHbIE IPEINOJI0KEH!SI HeTPUMEHUMBI.
Hanpumep, mpu MoIe TMPOBAHUY BEIOOPA MOTPEOUTEISI MEXKAY TUCKPETHBIM YHACIOM MPOYKTOB Y 3aBHCUMOIT
epeMeHHO! OyIeT MOJIMHOMHUAIIFHOE pacipe/iesieHie. AHAIOTHYHO, IPH MOJICIIMNPOBAHAH T0X0/Ia B 3aBICUMOCTH
OT BO3pacTa J0X0J OOBITHO YBEJIMIMBACTCS C BO3PACTOM, HO CBSI3b MEX/AY IBYMS IEPEMEHHBIMH B BHUJIE TIPSIMOA
JIMHUW MaJIOBEPOSITHA.

JI1g TakuX CUTyanuii MOKHO MCIOJIb30BaTh 0OO0OIICHHYIO JIMHEHHYIO Moiesb. OO00IIeHHbIC IMHEHHBIE MOCIN
paCIIUPSIIOT MOJIeJIb JIMHEHHOW Perpeccuu, Tak 4To 3aBUCHMasi IEPEMEHHAS CBs3aHa C IPEAMKTOPHBIMU
NIEPEMEHHBIMU [TOCPEICTBOM 331aHHOM (DYHKIIUH CBSI3U, KOTOPYIO MOKHO BBIOPATh U3 YKMCIIA HOIXOISIINX (DYHKIHHA.
Bouee Toro, 3Ta MOJIEIIb TOIyCKAST HAJIMYKE Y 3aBUCUMOI IIEPEMEHHOM OTJIMYHOTO OT HOPMAJILHOTO
pacnpenesieHusl, HaIpUMep, pacrpezaeseHus [lyaccona.

AJNTOPUTM UTEPAIIOHHO HIET HAWITYYIIIYFO MTOAXOISIIYI0 MOAEIh 10 3aJaHHOT 0 yrcia urepanuit. [1pn
BBIYMCIICHUY HAVUTYYIIIEH MOATOHKH OIMIIOKA MPEICTABIIIETCS CyYMMON KBAaIpaTOB PA3HOCTEH MEX Iy
Mpe/ICKa3aHHbIMU U (DAKTUIECKUMU 3HAYSHUSIMU 3aBUCUMOI IEPEMEHHOM.

Onuuu nonei ob6o6LeHHON NMHenHon moaenu Netezza

Ha BKJIaJJKE ITons YKa3bIBa€TCA, 6y,Z[yT JIM UCIIOJIB30BATHCs 3HAUYCHU S pOJ'ICﬁ HOHCﬁ, YK€ OIPECACJICHHBIC HA
PaCloOJIOXKECHHBIX BBIIIC y3J1aX, UJIM HA3HAYCHUC noJiei 6yI[CT BBIINIOJIHEHO BPYYHYIO.

Hcnoan3oBath 3apaHee 3aJaHHbIC POJIK. Ora onnus UCIIOJIb3YCT 3HAYCHU S pOHCfI, TAaKHUC KaK HAa3HAYCHU S NJIN
IPEAUKTOPEI, C PACIIOJIOKCHHOI'O BBIIIEC y3J1a UICTOYHHUKA.

HacTpouts Ha3Ha4eHns noJeil. Beibepute 3Ty OMMIMIO, €CJIM XOTUTE HA3HAYUTH 0OBEKTH HA3HAYCHHS, TPETUKTOPH! 1
JIpyrHe POJI BPYUHYIO HA 3TOM 3KpaHe.

IToas. I/IcnonmyﬁTe KHOIKHU CO CTPEJIKAMU JIs1 HA3HAYCHUS BPYYHYIO 3JIEMEHTOB 13 3TOI'O CIIMCKA MOJIIM
Pa3JIUYHbIX pOJ'ICfI CIIpaBa Ha 3KpaHeE. 3Hayku 0003HAYAIOT JONYCTUMBIC YPOBHHU U3MEPCHUSA OJIA KaAXXI0TI'0O IOJIA

poJ.

HaxxmuTte kHonky Bee, 4ToObI BHIOPATH BCE MOJIS B CIIUCKE, UJIM HAXKMUTE KHOIIKY OT/ICJIbHOTO YPOBHS M3MEPEHUH,
4TOOBI BBIOPATH BCE MOJISI C 9TUM YPOBHEM.

Ilesb. BeiGepute 0/1HO 101 B KA4eCTBE HA3HAUCHUS JJIS IPEICKA3aHUSI.

ID 3anucn. HOJ'IC, 3HAa4YCHUEC B KOTOPOM 6yz[eT HUCIIOJIb30BATHCA KAaK I/IHCHTI/I(I)I/IKaTOp yHHKaJ’ILHOfI 3amnucu. 3HaYeHue
B 5TOM IIOJIE JOJIDKHO OBITH YHUKAJIbHBIM JIA Kaxx 1o 3alliCu, HallpuMEp, HOMEpPa 1D HOKyHaTCHCﬁ.

Bec IK3eMILIApa. VkaxunTe noJe JJI UCIIOJIb30OBAHUS B KAYECTBE BECOB DK3CMILISAPOB. Bec OK3CMILIsIpa - 9TO BEC
CTPOKH BXOIOHBIX JaHHBIX. Ilo YMOJIYaHUIO IMPEATIOJIaracTcCsd, 4YTO Y BCEX BXOJHBIX 3alnicel OIMHAKOBas

88 PyKOBOICTBO 10 MCCJIETOBAHUIO IaHHBIX B Oa3e nqaHHbIx IBM SPSS Modeler 17.1



OTHOCHUTEJIbHAS BAXXHOCTb. BBl MOXeTe N3MEHUTh OTY BaAXXKHOCTb, HA3HAYMB WHANBUIYAJIbHBIC BECA BXOIHBIM
3aIUCsM. 33.}13.HHOC BaMHU MIOJIC TOJDKHO COACPKATH YHCJIOBOM BEC JJIST KaXKOM CTPOKHM BXOJOHBIX JaHHBIX.

IIpeaukTops! (BX0HbIe H0JIs1). Be1GepuTe OTHO UITH HECKOJIBKO BXOJHBIX MOJIeH. DTO AeiicTBHE aHAJIOTHYHO
3aJJaHUIO IS TOJIst poJi Bxognoe Ha y3ie Tum.

Onuuun 0606LweHHON nuHenHon moaenu Netezza - O6Lwme

Ha Bxuyragxe Onnuy MOoAes MOXHO BBIOPATh, 3a/1aBATh JIM UMSI ISl MOJIEIIH, YJIX CTEHEPUPOBATDH UM
ABTOMATHYECKH. MOXHO 3a7aTh TAKXKe Pa3JIMYHbIC MAPAMETPbI, OTHOCSIINECS K MOJEIH, (YHKIUIO CBSI3H,
B3aMMO/ICHCTBUS BXOHBIX MOJICH (€CIIM TaKOe CYIIeCTBYET) M HAOOp 3HAYCHU MO YMOJTYAHHUIO JJIS OIIIHI CKOPUHTA.

Nms mogesn MOXHO CreHepupoOBaTh UM MOJIEJIM aBTOMATUYECKH HA OCHOBE MOJIs Ha3HaueHust uiu noJist ID (smbo
TUIIa MOJEJI B CJIy4ae, €CIM HUKAKOe U3 9THUX H0JIeH He 3aaH0) JIM0O0 3aJaTh I0JIb30BATEIbCKOE UMSI.

Onmun noJieit. Ber Moxete 3a4aThb POJIM BXOOHBIX noJier Ajist IMOCTPOCHUS MOICIIN.

OO0ume napaMeTpbl. DTH TapaMETPHI OTHOCSATCS K KPATEPUSIM OCTAaHOBKH paOOThI aIrOPUTMA.

*  MakcumaJjibHOe KOJIH4€eCTBO mepalmii. MaxcuMmaiibHOE KOJIMYECTBO I/ITCpaHI/IfI, KOTOpPBIC MOTYT OBITDH BBLIIOJIHECHEI
aJITOPpUTMOM; MUHUMAJIbHOC 3HAYCHUC 1, 3HAYCHHUEC 110 YMOJTYaHUIO 20.

*  MakcumajbHas onmoka (1e). MakcuManbHOE 3HaUYeHHE OMINOKY (B 3KCIOHEHIIMAJILHOM MPEACTABIICHUN ), IPU
KOTOPOM aJITOPUTM JIOJDKEH OCTAHOBUTHCS TP MOUCKE MOJEIIH ¢ HAWJTyvIlei moaronkoit. MunumymMm paseH 0,
3HAYEHHUE 110 YMOJUaHUIo -3, yTo o3Havaet 1E-3, To ectp 0,001.

* Tlopor 3na4ennii He3HauMMOii omoKku (1e). 3HaueHue (B SKCIOHEHITUAILHOM MPEACTABJIEHUN ), HUKE KOTOPOTO
OIIMOKM PACCMATPHUBAIOTCS KaK MMEIOIIHE HyJIeBOe 3HaUeHNE. MUHUMYM paBeH -1, 3HaueHue 0 YMOJTIAHUIO -7,
To ecTb 3HaueHus MeHbIte 1E-7 (umu 0,0000001) paccMaTpuBaroTcst Kak He3HAYNMBIE.

IMapameTpsl pacnpeaesieHns. DTH TapaMeTPbl OTHOCITCS K PACIPEICIICHUIO 3aBUCHMOI IEPEMEHHOIT (TIepeMeHHOT
Ha3HAYCHMS).

* Pacnpenesienne 1151 nepeMenHoil oTBeTa. Tun pacnpezesieHus; OAUH U3 cleAyrolux - bepHyjm (1o yMosuaHuio),
I'ayccoso, Ilyaccona, GmHOMHa/IbHOE, OTPHIATEIbHOE OHHOMHAILHOE, Babaa (o6paTHOe ["ayccoBo) 1 ramma.

* AHaJH3 Ba)KHOCTH He3aBHCHMBIX nepemMeHHbIX. (ToJIbKO 115 pacnpeesieHuii [Tyaccona u OMHOMMAIBHOTO)
Heo6xoumMo 3a1aTh OJIHY U3 CJICAYIOIINX OMIHIA B OJIe YKa3aTh napameTp:

— UYToOBI aBTOMATHYECKH BEIOPATH MMapaMeTp, OJTyIeHHBIN U3 OLCHKN JaHHBIX, BbIOepuTe ommuto [1o
YMOTYAHHIO.

— UtoO0bl pa3peliuTh ONTUMU3ALNIO KBA3UIPABIONO100Us pacupeaesienuii, Bbioepute onuuro Kpasu.
— UYtoObl HEMOCPEICTBEHHO YKa3aTh 3HAYCHUE TapaMeTpa, BeioepuTe omnmuio HemnocpeacTBeHHo.

(Tombko 111 GMHOMHUAIBHOTO pacnpeseaenus) Heo6xoammo 3a1aTh CTOJIOC BXOAHOM TaOIUIIBI, KOTOPBIi
OyIeT UCIOJIb30BATHCS KaK MOJIC NCIBITAHUM, YTO TpeOyeTCs A1t ONHOMHUAJILHOTO pacipeaesieHus. B atom
CTOJIOME COAEPKUTCS KOJMYECTBO UCIBITAHMI ISl ONHOMHUAJIBHOTO PACHPEAC/ICHHUS.

4Tobko JJI OTpUIATCIIBHOI'O OMHOMHAJILHOTO pacr{pe,z[eneHI/Iﬂ) MoXXHO UCIOJIL30BaTh 3HAYCHHUE 10
YMOJIYaHUEO -1 wm yYKa3aTb APYroc€ 3HAUYCHHUE OTOI'O ImapamMeTpa.

IMapameTtpnb! pyHKIMHK CBSI3H. DTU MapaMETPbl OTHOCITCS K (DYHKIMU CBSI3H, CBSI3bIBAOIIIEH 3aBUCUMYIO IEPEMEHHYIO
C IPpEAUKTOPHBIMU NIEPEMEHHBIMU.

e @Oynkuus cBsi3u. OyHKIMN, KOTOPBIE OYIYT UCIIOIB30BATHCS; OJTHA U3 CIICAYIONINX (QYHKIUHA - TOKAeCTBEHHAS,
obpaTHasi, 00paTHas HeraTHBHAs, 00paTHAs KBAaAPATHYHAS, KBAIPATHBIN KOPeHb, CTeNeHHAsl, HeYeTHAsl CTeNeHHasl,
Jgorapudpmudeckas, C-norapudpmvudeckas, Jorapupm-iorapupmudeckas, C-norapudgm-iorapudmudeckas, JOruT
(mo ymomaanwuio), npodut, I'aycent, Komm, Can-onnomuanbias, Can-reomerpuyeckasi, Can-HeraTuBHasi
OMHOMMAIbHASL.

* AHAaJH3 Ba)KHOCTH HE3aBHCHMBIX MepeMeHHbIX. (TOJIBKO [T CTEIICHHOM W HEUEeTHOM CTETIeHHOHN (DYHKIINA CBSI3M)
Ecim dyHKIHNS CBSI3U - 9TO CTeNeHHAs MJIM HeueTHasl cTeneHHast (QYHKINS, MOKHO 3a/1aTh 3HAUCHIE ITapaMeTpa.
BriOepute, mim 3a1aTh 3HAUCHNUE, MM MCHOJIH30BATH 3HAUCHHE 110 YMOJTYAHUIO 1.
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Onuun 0606w eHHON nNuHenHon moaenu Netezza - B3aumoaencreme

[Tanens B3anmopelicTBIE CONEPIKUT ONMINH JJIS1 YKA3aHUS B3AUMOICHCTBHH (TO €CTh MYJIbTHIIJINKATUBHBIX
3¢ HeKTOB MEX/Ty BXOTHBIMU HOJISIMU).

CTOJIﬁe[I B3al/lMOJlel7[CTBl/le. Bximrounte aTOT NEPEKIIFOYAaTCIIb, YTOOBI 3a/1aTh B3aUMOJICUCTBUS MEXKIAY BXOJHbBIMU
noysimu. Ecom B3auMOAcHCTBUI HET, OCTABbTEC 3TOT NEPCKIIFOYATECIIb BBIKJIFOUYCHHBIM.

BBenuTe B3aMMOACHCTBHS B MO/IeJIb, BBIOMPAS OTHO MJIM HECKOJIBKO IOJIeH B HCXOTHOM CIIHCKE H IePeTaCKUBAas UX B
CIIICOK B3aMMOCHCTBHI. THII CO3JaHHOI O B3aNMOICHCTBHUS 3aBUCUT OT TOT'0, Ha KaKy0 aKTHBHYIO 00JIaCTh BbI
HepeTaIIiI BRIOOD.

e TnaBuble. [1oJs1, KOTOpPBIE BBI IEPETAIIMIIN, BHIBOISITCS KaK OTAEJIbHBIC TJIABHBIC B3aMMO/ICHCTBUSI BHU3Y CIMCKA
B3aUMOICHCTBUIN.

* 2-¢akTopHbie. Bce BO3MOXHBIC Tapbl OTOPOIICHHBIX MOJIEH BBIBOISTCS Kak 2-(pakTOPHbBIC B3aUMOICHCTBHYSI B
HUKHEH YaCTH CIIMCKa B3aMMOJICHCTBUMA.

* 3-¢akTopHble. Bce BO3MOXHbBIE TPUILIETHI OTOPOIICHHBIX MOJIEH BEIBOASATCS Kak 3-(paKTOpPHBIE B3ANMOICHCTBHS B
HUDKHEH 4aCTU CIMUCKA B3aUMOJIEHCTBU.

e * CoueTaHue BCeX OTOPOIIEHHBIX MOJIEH BRIBOJAMTCS KaK OJTHO B3aUMOJICHCTBHE B HIDKHEH YACTH CIUCKA
B3aMMOICHCTBUI.

Bxirounth KoHCTanTy. OOBIYHO B MOJIEJIb BKJIIOUAIOT CBOOOAHBIH uiieH. Ecim BbI mpennosiaraere, 4To JaHHbIE
MIPOXOIST Yepe3 HauaJlo KOOPAUHAT, CBOOOIHBIN 4JIEeH MOXKHO UCKJIFOUUTD.

Kuomnku B JAUaJIOTOBOM OKHE

Kuonku B HpaBOﬁ YaCTH 3KpaHa NO3BOJIAFOT BHCCTU U3MCHCHHU A B UCIIOJIb3YEMBIC YJICHBI MOICIIN.

PucyHok 5. KHonka Yaanuts

y,ElaJ'lI/ITI) YJICHBI U3 MOJCJIN, Bbl6paB YJICHBI JJId yAAaJICHUSA U HaXaB KHONKY y,HaJ'[I/ITI).

PucyHok 6. KHonku MIsmernTs nopaaox

M3mennTh MOoPAIOK YJICHOB B MO/JIEJIA, BLI6paB YJICHBI, KOTOPBIC HY>XXHO IIEPECTABUTL, 1 HAXKXAB KHOIIKY CO CTpeHKOﬁ
BBCPX WJIA BHU3.

PucyHok 7. Knonka [Monb3oBatenbckoe B3anmoaencTane

Jo6aBuTb Nonb3oBaTenbCKUil UNeH
[Tosib30BaTEIbLCKUE B3AMMO/ICHCTBYSI MOXKHO 3a1aTh B popme nl *x/ *x]*x]... Boibepure nosie u3 crnucka IMos,
HAXXMUTE KHOIKY CO CTPEJIKOW HAPaBo UIst 106aBieHust 10J1st B [101b30BaTeILCKHMIl YJleH, HAKMUTE KHOIKY 1o *,
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BBIOEpUTE CIIEAYIOIIIEee MOJIe, HAKMUTE KHOTIKY CO CTPEJIKON HaNpaBo M Tak nasee. [Tocie moctpoeHus
MI0JIH30BATEILCKOTO B3aNMOJACHCTBUS HAXKMHUTE KHONKY Jl00aBHTD 4ileH, YTOOBI BEpHYTHCS HA TTAHEIIb
BzaumopeiicTBue.

Onuuu 0606L1eHHOoI NuHeltHo moaenu Netezza - onuuM CKOpUHra

CrenaTh JOCTYNHBIM /ISl CKOPHHTA. 37eCh MOXHO 3a/1aTh 3HAYCHUS 110 YMOJTIAHUFO JIS1 O CKOPUHTA, KOTOPBIE
[OSIBSITCSI B JIMAJIOTOBOM OKHE JUUISI CJIeNKa MOJiesii. JIOMOJIHUTEIbHYIO HHPOpMaIuio cMoTpuTe B paszeie| Cienoy
|0606LueHH017I JmHeitHoi Moesm Netezza - Bkitaaka [TapameTpsr” Ha cTp. | ISl

* Bxaouurn BXO/JIHbIC IIOJIA . Bximrounte aToT NEPEKIIIOYAaTCIIb, €CJIM BBl XOTUTC B BBIXOJHBIX JaHHBIX MOJCIIA
BBIBOJUTH BBIXOIHBIC ITOJIA, 4 TAKKE MPCACKA3aHUA.

Hepesba peweHnn Netezza

JepeBo pelieHuii - 9To nepapxmieckasi CTpyKTypa, IpeIcTaBIIstomast Moiesb kiaccudukanuy. C MOMOIIBIO
MOJIeJIU JIepeBa PEILeHNI MOXHO pa3padaThiBaTh CUCTEMY KJIACCH(DUKALMHK /IS IPeICKa3aHus U Kilaccudukanum
OyayIux HaOJIrOIeHNI HAa OCHOBE HAbopa JaHHBIX 00yueHms. Knaccudukanus npuauMaeT GopMy apeBooOpa3HOM
CTPYKTYPBI, B KOTOPOIl BETBU MPEACTABIISIIOT OO0 TOUKM pa3BETBJICHUS B KJIACCU(DUKAIUKN. DTU Pa3BETBIICHUS
PEKYPCHBHO JIeJISIT JJAHHBIE HA O/ PYIIIBL, TOKa He OY/IeT JOCTUTHYTa TOYKA OCTAHOBKHU. Y3JIbI JIepeBa B TOUKAX
OCTQHOBKH Ha3bIBAIOT JIMCTHSIMH (KOHEUHBIMHU y3J1aMH). Kak/Iplii JIMCT HAa3HAYAET METKY, HA3bIBAEMYIO METKOH
KJ1acca yyacTHUKaM CBOCH IOATPYIIIBI, TO €CTh Kjlacca.

Beca aK3eMnnApoB U Beca Knaccos

ITo yMo4aHMIO MPEAIOJIAraeTCs, YTO Y BCEX BXOIHBIX 3AIICEN M KJIACCOB OAMHAKOBAS OTHOCUTEJIbHAS BAXKHOCTbD.
Bl MOXeTe U3MEHUTD 3TO, HA3HAYMB MHANBYYaJIbHBIC Beca JIFOOBIM 3aIHCIM U/UJIH KJIaccaM. DTO MOXET
0Ka3aTbCs MOJIE3HBIM, HAIPIMED, €CII TOYKH B JTAHHBIX 00YUCHMS HE PACTIPEICIICHbI PeaCTUIECKH MO
KaTeropusiM. Beca mo3BoJIIIoT cMECTUTH MO/IeJIb, YTOOBI MOXKHO OBIJIO CKOMIEHCHPOBATH KATETOPHUH, XyXKe
Ipe/CTaBJIeHHbIE B JaHHbIX. C yBeJIMYeHUEM Beca JJIs 3HAUCHUsI HA3HAUCHUS JJOJDKEH BO3PACTATh NPOIEHT
MpaBUJIbHBIX NPEACKa3aHU IS JaHHOU KaTeropuu.

Ha y3J1€ MOJACJIMPOBAaHUA ACPEBA peme}mﬁ MOKHO 3a1aTh ABa TUIla BECOB. Beca IK3EeMILIAPOB HA3HAYAXOT BEC
KaX 101 CTPOKE BXOAHBIX JaAHHBIX. Z[JIH OOJIBIIIMHCTBA Ha6JHO,I[CHI/H71 BE€CaA 3a1ar0TCA KaK 1,0, a 0oJiee BBICOKHE UJIU
HU3KUE 3HAYCHUS IPUCBANBAIOTCA 0oJiee UM MEHEee BasKHBIM KaTeropusaM, KakK moka3zaHo B cneny}omeﬁ Ta6m/1ue.

Tabnmua 9. lMpumep Beca IK3eMFgpoB

ID 3anucn Hasunauenne Bec sk3emmisipa
1 drugA 1,1
2 drugB 1,0
3 drugA 1,0
4 drugB 0,3

Beca kiaccoB Ha3HAYAIOTCS KaXIOM KaTCropuu noJisi Ha3HA4YCHU A, KaK IIOKa3aHoO B cnez[y}omeﬁ TabJmIe.

Tabnumua 10. MNpumep Beca Knaccos

Kumacc Bec kiacca
drugA 1,0
drugB 1,5

Oba Truna BecOB MOKHO UCIOJIb30BATh OJHOBPEMEHHO, IPU 3TOM OHHU NMEPEMHOKAIOTCS M MCIOJIb3YIOTCS KaK Beca
9K3eMILTIPOB. TakuM 06pa3oM, ecii 1Ba MPEIBbIIYIINX IPIMeEpa ACIO0JIb30BaTh COBMECTHO, aJITOPUTM OyAeT
UCIO0JIb30BaTh BECca 9K3eMILIIPOB, IIOKA3aHHbIE B CIIeyIolIel Tabme.
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Tabmuua 11. Mpumep BeiyUCIEHNA Beca 9K3eMiApa

ID 3anucn Borunciienne Bec s3k3emmsipa
1 1,1*%1,0 1,1

2 1,0%1,5 L5

3 1,0%1,0 1,0

4 0,3*1,5 0,45

Onuuun nonen aepesa peweHun Netezza

Ha Bxmazmke IToss ykassiBaeTcs, OyayT M UCIOJIB30BATHCS 3HAUYCHHS POJIEH MOJIeH, y)Ke OIpe/IeIeHHbIe Ha
PACIOJIOKEHHBIX BBIIIE Y3JIaX, MM Ha3HAYCHUE MOJIeH OyIeT BBIIIOJIHEHO BPYUHYIO.

Hcnoab30BaTh 3apanee 3a/1aHHbIe POJIM DTa OMINS UCIOJIB3YeT 3HAUEHUs poJieil (Ha3HAUCHMU S, TPEAUKTOPHI U Tak
JlaJjiee) ¢ pacrosIoKEHHOT O BhIlle y3J1a Tun (i ¢ BKJ1aaku THUIBI JIeXKAIlero BhIILIE y3J1a HCTOYHUKA).

Wcnosb30BaTh M0/1b30BaTe/IbLCKIE HA3HAYEHHS /15 MoJieil BriGepuTe 3Ty oniuro A1 Ha3HAUYEeHUSI OOBEKTOB
Ha3HAYCHU s, IPESIUKTOPOB M IPYTUX POJICH BPYUHYIO.

Ioas I1pu nomMomy KHONOK €O CTPEJIKAMM Ha3HAYbTE 3JIEMEHTBI U3 3TOr'0 CIIUCKA BPYUHYIO ISl PA3JIMYHBIX [1OJIEH
poJieit B mpaBoif YacTH 9KpaHa. 3HAYKKA 0003HAYAIOT JOMYCTHUMBbIE YPOBHH N3MEPEHHS 1T KaXXIOTO MOJIS POJIHL.

HaxwmuTte kHOonky Bee, 4ToObI BBIOpaTh Bee MOJIS B CIUCKE, UJIM HAXKMUTE KHOIKY OTAEJIBHOTO YPOBHS U3MEPEHUIl,
4TOOBI BBIOPATH BCE MOJISI C 3TUM YPOBHEM.

Ha3navenune BbI6€pI/ITe OJHO IIOJIC B KAY€CTBC HA3HAYCHUA IJIA IPCACKA3aHUA.

ID 3amucu. [Tose, 3HaUeHNE B KOTOPOM OyIET UCIOIH30BATHCS KaK MACHTU(PUKATOP YHUKAIHHON 3aMiCh. 3HAUCHUE
B 9TOM TIOJIE TOJDKHO OBITH YHUKAJIBHBIM [T KaX 0¥ 3ammcu (HampuMep, HoMepa ID mokynarterneit).

Bec 3x3emmnisipa. 31eck MOXHO 3a4aTh 3HAaYEHHUE B MOJIE, MO3BOJISIOIIEE UCTIOIH30BATh Beca IK3EMILIIPOB (BeC Ha
CTPOKY BXOJIHBIX JAHHBIX) BMECTO WJIM B JIOMOJIHEHUE K BECAM KJIACCOB (BEC HA KATErOPUIO B M0JIe HA3HAYEHUS),
HCIOJIb3YEMBIM 110 YMOJTYaHUIO. 3a/TaHHOE 3/1€Ch 110JIe JOJIKHO COJIEPKATh YMCIOBOM BeC JUISl KaX/I0i CTPOKU
BXO/IHBIX TAHHBIX. [[OMOJHUTEIbHYO HH)OPMAILIUIO CMOTPUTE B pa3eiie |“Beca 9K3EMILIIPOB U Beca KJIACCOB” Ha|

IIpeaukTops! (BX0aHbIE M0JIs). BEIOeprTe OTHO MITH HECKOJILKO BXOTHBIX MOJIEH. DTO aHAJIOTHYHO 3aTAHUFO JIJIS
1oJist poJt Bxozanoe Ha y3ie Tum.

Onuuun nocTpoeHua gepesa pelwueHuit Netezza

LLJ'IH IMMOCTPOCHUA A€pEeBa NJOCTYIHBI CJIICAYIOIIUE O

Mepa pocra. DTa onuus ynpasJseT CIOCOOOM U3MEPEHUS POCTA IEPEBLEB.

* Mepa HeOTHOPOIHOCTH. DTa Mepa CIIYXKUT JJIsl ONCHKH JIYUIIIEr0 MeCTa paciierieHus aepesa. OHa u3mMepsiet
HEOHOPOIHOCTH B MOIPYIINE UM B CETMEHTE JaHHBbIX. HU3Kast Mepa HEOTHOPOTHOCTH YKa3bIBAET HA TO, YTO bl
rpymie y GOJIbIINHCTBA 3JIEMEHTOB CXO/IHbIC 3HAYCHUSI KPUTEPHSI UJIH TTOJISl HA3HAYCHHUS.

[MonnepkuBaeMble U3MEPEHHUS - 3TO DHTponus 1 J3KuHN. DTO U3MEpEHUsS] OCHOBAHBI Ha BEPOSTHOCTSIX
HpI/IHaL[IIC}KHOCTI/I K KaTeFOpHI/I J1J1s1 BETBH.

* MakcumMalibHoe KOJIH4YeCTBO YPOBHel B JepeBe:. MakCHMaJIbHOE KOJMYECTBO YPOBHEM, 10 KOTOPOIO MOKET PACTH
JIEPEBO OT KOPHEBOTO y3JIa, TO €CTh CKOJIbKO pa3 PEKYPCUBHO pa3jiejieHa BEIOOPKA. 3HAYCHHE 110 YMOJTIaHUTO
9TOTO CBOWCTBA - 62, a MAKCUMAJILHOE 3HAYCHUE, KOTOPOE MOHO JJIs1 Hero 3a1aTh, - 62.

ITpumeuanne: Ecii mporpaMma mpocMoTpa B CJICIKE MOEIU BBIBOJIUT TEKCTOBOE MPEICTABJICHIE MOICIIH,
MOJXET BBIBOJIUTHCS HE OoJiee 12 ypoBHeit nepesa.
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Kputepun paciensiennsi. DTa Omnius ynpasJisieT, KOI/1a OCTAHOBUTH PACILENJICHHE IePeBa.

* 3HavyeHHe MHHHMAJILHOTO YayuumieHus aJid pacmenne}mﬁ. MunanMmabHOE 3HaYCHHE YMCEHBUIICHUS HEOJHOPOJHOCTH
JJI1 CO3JaHUsI HOBOTO PACIICIICHUS HAa JCPEBEC. Heﬂb IIOCTPOCHUA ACPEBA - CO3AATh NOATPYIIIBI CO CXOIHBIMU
BBIXO/JHBIMU 3HAYCHUSAMU, YTOOBI MHUHHUMU3UPOBATH HCOAHOPOAHOCTHU Ha KAXIOM Y3JIC. Ecim HamJy4dmaiee
PACIICIJICHUE BETBU YMCHBIIAET HCOJHOPOJHOCTE MEHBIIEC, YEM HA 3aJAHHOC KPUTECPUEM PACIICIIJICHUSA 3HAYCHUEC,
BCTBb HC paCHICTIIIACTCA.

*  MunnMajbHOE KOJIHYeCTBO IK3EMILIAPOB /Il pacCilenjacHus. MuHMaTbHOE KOJIMIECTBO 321HI/IC€I71, KOTOPBIC
MOJXHO pacliClnThb. KOI‘Ha YUCJIO HEPACHICIIJICHHBIX 3aIACEeN CTAHOBUTCS MEHBIIIE 3aJJAHHOTO 3HAYCHU,
JaJbHEHIImne PACIICIITICHUS HE TPOU3BOAATCA. DTO MoJie MOKHO HCIOJIb30BATh JJIA IPEAOTBPAIICHUSA CO3IaHUSA
MAJICHBKUX NOATPYII B JICPEBC.

CratucTika. DTOT napaMeTp ONpe/IessieT, CKOJIbKO CTATUCTUK OyIeT BKIIFOUEHO B MOJIEJIb. BoiOepuTe o/IuH 13
NIEPEUNCIJIEHHBIX HUXKE BAPUAHTOB.

* Bce. Bkmrouyaercs Bcs CTaTUCTHUKA, CBA3aHHAA CO CTOJIOIIAMU U CO 3HAYCHUSIMU.

IIpumeuanne: DTOT mapamMeTp BKJIIOYAET COOP MaKCUMAJIbHOTO 00beMa CTATUCTUKH, YTO MOXET HOBJIMATH HA
IPOU3BOAMTEIHLHOCTD Balllell cucTeMbl. ECiii BBl He XOTUTE TPOCMATPUBATH MOJIEJIb B rpaduieckoM popmare,
3agaiite Her.

* Cros0nbl. BkirouaeTcs cTaTUCTHKA IO CTOJIOIAM.

e Hert. BximrouaeTcs Tobk0 CTAaTUCTHKA, Tp€6y€Ma${ JJIs1 CKOPpUHI'a MOICIINA.

Y3en gepesa pelweHuit Netezza - Beca Knaccos

3,[[60]) MOXHO Ha3HAYUThb B€CA KOHKPECTHBIM KJIacCaM. Ilo YMOJTYaHUIO BCEM KJIaCcCaM MPUCBOCHO 3HAYCHUEC 1, TO
€CThb Yy HUX OL[HHaKOBBIﬁ BEC. 3aL[aBa$I Ppa3JIMYHbIC YMCJICHHBIC BECa OJIS pa3HBIX METOK KJIACCOB, Bbl YKA3bIBACTE
AJITOPUTMY COOTBETCTBYIOIIIUM o6pa30M B3BCIIUBATH o6yqa}omﬂe Ha60pbl OTACJIbHBIX KJIACCOB.

YTO0OBI U3BMEHHUTH BEC, ABAX/bI HICJIKHUTE IO HEMY B CTOJ'I6L[G Bec u BHECHTE HYXHBIC BaM U3MCHCHUS.
3HaueHue. Ha60p METOK KJIaCCOB, HO.Hy‘{CHHLIfI U3 BO3MOJKHBIX 3HAYCHUM MOJISI HA3HAYEHUSI.

Bec. Bec, Ha3HavaeMblit KOHKpeTHOMY KJ1accy. HasHaueHune kitaccy OoJjiee BBICOKOTO Beca JiesIaeT MojiesIb 0oJiee
qyBCTBUTEJILHOW K 9TOMY KJIACCY OTHOCUTEIHLHO OCTAJIbHBIX KJIACCOB.

Beca kJ1accoB MOXKHO HCIIOJIb30BATh B COYETAHUU C BECAMU IK3EMILISIPOB. JlONOIHATEIbHYIO HHPOPMAIIEO
cMoTpuTe B pasjeie| Beca sx3eMILIspos u Beca Kiaccos” Ha cTp. 91|

Y3en gepeBa pelwueHun Netezza - cokpalleHue gepesa

OI'II_II/II/I COKpAIICHUA MOXHO UCIIOJIB30BATh IJIA ONPEACIICHUA KPUTEPUA COKpAILICHUSA I I€PEBA pemeHI/Iﬁ.
HpeﬂHa?)Ha‘{CHI/IC COKpall€Hus - CHUXKCHUC pUCKa HCpCO6y'ICHI/I$[, JJIA 4€r0 yAAJIAOTCA U3JIMITHUC NOATPYIIIbI,
KOTOPbIC HC MMOBBIIIAOT oxcuuaeMoﬁ TOYHOCTHU HA HOBBIX JTAHHBIX.

Mepa cokpamennsi. Mepa cokpamenus no ymordauuto (TounocTs) oOecnieunBaeT, YTOOBI OICHEHHAS! TOYHOCTh
MOJIEJIN IOCJIE YIAJICHAS JIACTA IEPEeBa OCTaBaJIaCh B IIPUEMJIIEMBIX IIpe/eiax. VIcnob3yiiTe ajlbTepHATUBHYIO MEPY
B3BeleHHast TOYHOCTD, €CJIM, BBITOJIHSIS COKPAIIEHUE, BBl XOTHTE IIPUHSITH BO BHUMAHHUE Beca KJIACCOB.

Jlanuble 1719 cokpamiennsi. BbI MoxeTe NCTIOIh30BaTh HEKOTOPHIE MM BCe 0OydaroIne JaHHbIE TS OIICHKA
O)ICI/I}laeMOﬁ TOYHOCTHU 11O HOBBIM JJaHHBIX. lI.J'IS[ 3TOU EJIM MOXHO TAKXE UCIIOJIL30BATh OTJICJ'[BHBIﬁ Ha6op JTAHHBIX
COKpAIlleHUs U3 3aJAaHHON TaOJIUIIBI.

* Vcnonb30BaTh Bee JaHHbIe 00y4enns. DTa Oy (3agaBaeMasi M0 YMOJTYAHUIO) MICIOJIb3YeT BCe 0OydaroIme
JTAHHBIE TSI OIIEHKU TOYHOCTH MOJIEIIH.

* Hcnoab3oBaTh % JaHHBIX 00y4YeHHs 11 yCeUeHusl. DTa OIS UCIOJIb3YEeTCs JIUIsl pa30UeHMs JaHHBIX Ha J[Ba
Habopa: OJIMH A1 00yYEHU S, a APYTOM JIJTsd COKpaIleHus (MIPU IMOMOIIM 3aJaHHOT O 3/1eCh MMPOICHTA).

Bbl6epI/ITe BOCl’lpOl/BBeCTl/l PeE3yJbTAThl, €CJIM XOTUTC 3aJaTh HAa1aJIbHOC 3HAYCHUEC IJId T€HEpAaATOpa

HceBI[OCﬂy‘{afIHI)IX YUCCJI, YTO TapaHTUPYET PA3ACIJICHUC JaHHBIX OJJHUM U TEM XKE criocoboMm IIpU KaXX10M 3aIyCKe
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notoka. MoxHo jmb0 3a1aTh 1eJioe uucio B nojie HayaibHoe 3Ha4eHne, HCMO/Ib3yeMoe /ISl yCeueHHsl, 1100
BBIOpATH AeiicTBHe CreHepupoBaTh, CO3/IAIOIIEE ICEBIOCIyYaHOE IIEJI0e YUCIIO.

* Hcnosib30BaTh JaHHbIE H3 CYHIECTBYIOLIEH TAGMIBL. Y KaKUTE UMs TaOJIUIBI OT/ISILHOTO HAOOpa JAHHBIX
COKPAIIEHUS JIJIs1 OLIEHKH TOYHOCTH MO/IeJIU. BBINOIHEHNE 9TOTO ISHCTBUS CYUTAIOT O0JIee HAJISKHBIM, YeM
UCIIOJIb30BaHMe JAHHBIX 00yueHus. OHAKO 9Ta OIS MOXKET MPUBECTH K yIaJIeHUIO 13 Habopa o0y4YeHus
6OJ'[BIHOFO noz[Ha6opa JAHHBIX U TEM CaMbIM K CHUXXCHUIO Ka4Y€CTBa AC€PEBA peHICHHﬁ.

INuHenHan perpeccun Netezza

JIuHeltHbIe MOIENIN MPECKA3bIBAIOT 3HAYEHHU S HEMPEPBIBHBIX IEPEMEHHBIX HA3HAUEHM S, OCHOBBIBASICh HA
B3aMMOCBSI3U MEX/1y IEPEMEHHOI Ha3HAYeHU S U OJTHUM UJIM HECKOJIbKMMU npeaukTopamu. [Tpu orpannvyeHun
TOJILKO HEMIOCPEICTBEHHO MOJICINPYEMBIMU JIMHSHHBIMU B3aMMOCBSI3SIMHU, MOJICJIH JIMHEIHON perpeccuu
OTHOCHUTEJIHFHO IPOCTHI U TAFOT MPOCThIe MaTeMaTHIECKe (POPMYJTBI JJIs OLleHOK. JIMHeitHbIe MoIeTn ObICTpee,
3¢ deKTUBHEE U MPOIIE B UCIOIH30BAHNH, XOTS UX IPUMEHIMOCTH OTPAaHMYCHA B CPaBHEHUH C 00JIee TOUHBIMHU
AITOPUTMAaMH PETPECCH.

Onuun noctpoeHua nuHenHon perpeccun Netezza

Ha Bxnaake [TapamMeTpbl KOHCTPYKIIUY 3aJAFOTCS BCE OIIUU JJIS1 MOCTPOCHUS MOied. M0XHO, KOHEUHO, IPOCTO
HaXaTb KHONKY BbINOJHATE, YTOOBI IOCTPOUTH MOJIEJIb CO BCEMH ONLUSMU MO YMOJIYaHHUIO, HO CKOPEe BCETO BbI
3aXOTUTE HACTPOUThH KOHCTPYKIIUIO JIJI1 CBOMX COOCTBEHHBIX IIEJICH.

Hcnoan3oBaTh JACKOMIIO3HIIMIO OTACJIbHOI0 3HAYCHHSA /IJISl PeIICHUSA ypaBHe}mﬁ. Wcnonns3oBanue MaTpHUIbL
JAEKOMITO3UIIUM OTAEILHOTO 3HAYEHUSI BMECTO UCXOJHOMN MAaTpHuLbl Aa€T NPEUMYIIECCTBO OoJIbIIICH YCTOI7I‘II/IBOCTI/I
IIpU YMCIICHHBIX oum61<ax, a TAKXKE MOXET YCKOPUTH BBIYUCIICHUA.

BxJrounth B Mojie/1b CBOOO/IHBII Y/IeH. BKiTtoueHne B MO/1eJIb CBOOOTHOTO YJICHA MOBBIIIAET OOIIYIO TOYHOCTh
peLieHus.

Paccunrats JHArHOCTHKH MOJEJIA. Ora onus 4a€T BO3MOXHOCTDb BBIYHUCJICHU A HCCKOJIBKUX JUATI'HOCTUK IJIA
MOICIIN. PC3yJ’IBTaTLI XpaHATCA B MaTpulax Ujin Ta6nnuax JJI IMOCJICAYFOIICT O U3YUCHUS. PCSyJ’IbTaTbI
JUAarHOCTUKHU BKJIFOYAKOT B ce0Os1 3HAauCHUS R-KBa,Z[paT, CYMMY KBaApaToOB OCTATKOB, OLICHKY AUCICPCUH,
CPCAHCKBAAPATUIHOC OTKJIOHCHHUEC, p-3HAYCHUC U f-3HAYEHUE.

DTH AMATHOCTUYECKHE TIOKA3aTEJIM OTHOCSTCS K TOYHOCTH U TOJIE3HOCTH MOJIEJIU. BBI TOJIKHBI 3aITyCKATh
JIMATHOCTUKU OTJIEJILHO JIJIS1 COOTBETCTBYIOIIUX JAHHBIX, YTOOBI YOSIUTHCS B BBHIIOJHEHUH NMPEANOJIOKEHUN O
JIMHEWHON 3aBUCUMOCTH.

KNN Netezza

AHaym3 OJIIDKANIIero CXOACTBA MPEICTABIISIET OO0 MeTO T KJTaccH(hUKAINY HAOITFOICHIIA HA OCHOBE CXOJICTBA
HAOJFOICHUH. DTOT METO MAIIIMHHOTO 00YUYCHHUs OBLIT pa3pabOTaH B KA4eCTBE CIIOCO0a PACIO3HABAHUS CTPYKTYPBI
JTAHHBIX IIPH HETOYHOM COOTBETCTBUH MMEIOIINX CTPYKTYp WM HaOrofeHuit. [TlomoOHble HAOIo1eHrsI OJM3KHA APYT
K IPYTY, & HETTOXOXUE HAOIIFOIeHNsI, HA000POT, yAaIeHbI APYT OT Apyra. TakuM 06pa3oM, JUCTAHIINS MEXKTY
JIByMs HAOJIFOJICHUSIMH SIBJISICTCS KPUTEPUEM UX Pa3JIMYIHSL.

Brmskue apyr k apyry HaOJroeHus Ha3pIBaroTes “cocenn”. Koraa npencrasiisieTcss HOBoe HabOJIroAeHNE,
0003HaYEeHHOE 3HAKOM BOIIPOCA, BHIUUCIISIETCSI €O PACCTOSIHUE OT BCEX APYTUX HAOIOACHUN B MOJIENIN.
OnpenessieTcst KJ1accudukanust HanboJiee MOX0XKKUX HabJIroIeHn it (OymKaiiinee CX0ICTBO) M HOBOE HAOJIIOIeHUE
MIOMEIIAETCsl B KATETOPHIO, B KOTOPOH COEPKUTCSI HANOOJIbIIIEE KOJIMIECTBO OJIMIKAMINIETr0 CXO/ICTBA.

BbI MOXeTe yka3aTh KOJIMYECTBO aHAJIM3UPYEMBIX OJIIDKANIINX coceeil; 3TO 3HaYeHne obo3Haqaercs k. Ha
pUCYHKaX HIDKE OKa3aHO, KAKIM 00pa3oM HOBOE HaOJIro1eHne OyIeT KIACCHu(UIIMPOBATHCS C HCIOJIb30BAaHIEM
NIBYX pa3JIMUHBIX 3HaUeHU k. Ecimm k = 5, HOBOe HaOIF0IeHNe TOMEIAETCsl B KATETOPHIO /, TOCKOJIbKY
OOJILITMHCTBO OJIMDKAMIIINX coceielt mMpuHaJIexXuT kateropun /. OmHako eci k = 9, HOBoe HAOJIIOIeHNe
HOMEIIAeTCS B KaTeropuro (), MOCKOJIbKY OOJILIIMHCTBO OIMKANIIIMX coceielt MPUHAIISKUT KaTeropuu 0 .
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AHaym3 GIIIDKARIIEro CXOACTBA TAKXKE MOXKET UCIOJIb30BATHCS IS BBIYMCIICHIS 3HAUCHUN JJIsI HEIPEPLIBHOTO
1es1IeBoro 00bekTa. B 9T0# cuTyanuu cpennee esieBoe 3HaYCHUE OJIIDKANIIIETr0 CXOACTBA HCHOJIb3YEeTCs IS
MOJIYYEHU s MPEICKa3aHHOTO 3HAYSHHU ST IJIsl HOBOTO HAOJFOICHUS.

Onuun moaenenn KNN Netezza - O6wiue

Ha BKJIaJIKC Omniun MOJ€JIA - O6H.[€C MOXHO BI;I6paTI:, 3adaBaThb JIM UM OJId MOICJIN, UJIM CTCHEPUPOBATh UM
aBTOMAaTHYECKH. BBl MOXeTe 3a4aThb TAKXC OIIKUH, KOTOPBIC YIIPABJIAOT TEM, KaK BBITYHUCIIACTCSA KOJIUIECTBO
OJIMKANIIIIX COCGHCﬁ, 1 32]1aTh ONIMH JIJIs1 TOBBIIICHHON MMPOU3BOAUTCIIBHOCTH U TOYHOCTU MOJICIIN.

Nms moaen MOXHO CTeHEpHPOBATH UM MOJICJIM ABTOMATHYECKH HA OCHOBE MOJIs Ha3HaueHMs uitw noJtst ID (;mbo
THIA MOJIEJIU B CJIy4ae, eCJIM HUKaKOe U3 3TUX M0JIeH He 3a/1aH0) MO0 3a/1aTh M0JIb30BATEILCKOE UM

Cocenn

Mepa PaCCTOSAHMA. MCTOL[, HCHOJ’IB?)YGMBIﬁ JJI1 UBMEPEHUS PACCTOAHNA MEXKAY TOUYKAMU JAHHBIX, YEM OoJIblIIe
PacCTosAHusA, TEM 00JIbIIIE pas3jm4ns. OHHI/II/IZ

* EBkimoso. (o ymouanuto) PacctosiHue Mexay AByMsI TOUYKaMM BBIUUCIIIETCS yTEM UX COSIUHEHUS 11O
IPSMOM.

* ManxerTeHckas. PaccTostHue Mexay AByMsI TOUYKAMH BBIYHCIIIETCS Kak CyMMa aOCOJIIOTHBIX Pa3HOCTEH MeXTy
UX KOOpJIUHATAMH.

° Kaﬂﬁeppa. AHaJIOTHYHA MAHXETTEHCKOM MEPE PaCCTOAHUA, HO OoJtee YYBCTBUTCJIbHA K TOYKaAM JAHHBIX,
HaXOoOaIIuMcCs OJIKE K HUCTOYHUKY.

M MaKCl/lMyM. Paccrosaue MECXKIAY ABYMs TOYKAMU BBIYUCIISACTCA KaK HanOoJIbIIEE U3 pa3JII/I'{I/Iﬁ 10 JIFOOOM U3 UX
KOOpAUHAT.

KommuecTBo 6mmkaiimmx coceseii (k). KosmiecTBo Gmmkaitiimmx coceneit 1151 KOHKpeTHOTO Habonenus. O0paTure
BHUMAaHME Ha TO, YTO MUCIIOJIb30BAHUE OOJIBIIErO YUCIIA COoce/ieil HeoOsI3aTeIbHO MPUBOAUT K O0JIee TOUHOU MO/IEIH.

BeiOop £ ympaBiiseT COOTHOIICHUEM MEX1Y MPEIOTBPAIICHACM IepeodyIeHMs (OHO MOXKET 0Ka3aThCsl BAXKHBIM
OCOOCHHO TS "'3alIyMJICHHBIX" TAHHBIX) U pa3pelicHus (IPUBOISINETO K PA3JIMYHBIM IIPEICKA3AHUSAM JJIST CXOKHIX
9K3eMILTSIPOB). OOBIYHO 3HAYCHUE k IPUXOAUTCS HACTPAUBATH JIJTS KAXKIOT0 HabOopa JaHHBIX C TUITHYHBIMA
3HAYCHUSIMH, PAHT KOTOPBIX MEHSETCS OT | 10 HECKOJIBKUX JIECSITKOB.

IloBbICUTH NPOU3BOAUTCIIBHOCTb U TOYHOCTB

HOpMaﬂH3OBaTL M3MCHECHHUA MEepe/] BLIYMCICHUEM PACCTOAHNUA. Ota onnus, €CJIM OHa BbI6paHa, CTAaHAApPpTU3UPYET
U3MEPEHU OJ11 HENPEPBIBHBIX BXOIHBIX noJjiei nepea BbIYMCIICHUEM 3HAYCHUI paCCTOSIHI/If/‘I.

HUcnoan3oBath CTEPKHEBLIC Haﬁopbl AJISl HOBBIIIECHUS ITPON3BOAUTEIBHOCTH JIS 00JIBIINX Haﬁopos JAHHbIX. Orta

onnus, €CJu OHa B])I6paHa, UCIOJIBb3YCT BbI60pKI/I CTCPIKHEBBIX Ha60pOB AJI YCKOPCHU S BBIYUCJICHUSA B CJIy4Yac
yuaCTus B HEM 0O0JIbIINX Ha60pOB JaHHBIX.

Onuuun moanenen KNN Netezza - onuumn ckopuHra

Ha Bxmaake OHI.II/II/I MOJIEJIEH - ONIIUKU CKOpPHUHTA MOHO 3a1aTh 3HAYCHUE 1O YMOJIMaAHUIO JId OIIUU CKOPUHTA U
IPUCBOUTH OTHOCUTCIIBHBIC BECA OTACIIBHBIM KJIaCCaM.

CrenaThb JOCTYIMHBIM JJI51 CKOPUHTA
Brirounts BXO/IHbIE MOJIA. 331a€T, BKJIFOYAFOTCS JIM 10 YMOJIYAHHUEO BXOJIHBIE TIOJIS JIJIsI CKOPHUHTA.
Bec xnacca

HCHOHbSyﬁTe OTY OIIIUIO, €CJIN BBl XOTUTC UBMCHUTH OTHOCUTECIIBHYIO BA)KHOCTH KOHKPETHBIX KJIACCOB ITPpH
MNOCTPOCHUN MOICIIN.
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Ilpumeuanue: DTa oNIMS BKIIFOYAETCS TOJHKO B TOM CJIydyae, eCiii TSl Kiaccudukanuu Bol ucrnoJibdyere KNN. Ecom
BBITIOJIHACTCA pErpeccus (TO €CTh THUII IIOJIEH Ha3HAYCHUS - KOHH‘ICCTBCHHLIﬁ), 5Ta OIIIUA OTKJIFOYACTCH.

Ilo YMOJIYaHUIO Ha3HAYaCTCAd 3HAUYCHUC 1 JJIs1 BCEX KJIACCOB, TO €CTh UX BEC OJUHAKOB. 3aL[aBa$1 pa3jMvHbIC
YUCJICHHBIC BeCa JJIS1 PA3HBIX METOK KJIACCOB, Bbl MHCTPYKTUPYETEC AJITOPUTM COOTBETCTBYIOIIIUM o6pa30M
B3BCIINBATDH 06yqa}0nme Ha60pr OTACJIbHBIX KJIACCOB.

YT0ObBI U3BMEHUTH BCC, ABAX/bI HICJIKHUTE IO HEMY B CTOJI6L[C Bec u BHECHTE HYXHBIC BaM U3MCHCHUS.

3navenne. HaGop MeTOK KJ1acCOB, MOJTyUeHHBIN 13 BO3MOKHBIX 3HAUCHHUH 110JI HA3HAUCHUS.

Bec. Bec, HasHavaemblit KOHKpeTHOMY Kjiaccy. HaszHaueHue kiaccy 60Jiee BBICOKOTO Beca JiesiaeT MOJIesb 6oJee
4yBCTBUTEJILHOU K 3TOMY KJIACCY OTHOCUTEJLHO OCTAJIbHBIX KJIACCOB.

K-cpeaHue Netezza

V3en K-cpenane peaamsyeT aaroputM k-CpeIHuX, IPEACTABIISIOMUN METOT KJIACTEPHOTO aHAJIN3a. DTOT y3ei
MOJHO UCIIOJIH30BaTh, YTOOBI KJIACTEPU30BATH HAOOP JAHHBIX B OT/ACIILHBIC TPYIIIIHL.

DTO aNropuTM KJIACTEPHU3AINN HA OCHOBAHNHN PACCTOSHUIN, KOTOPBIA OCHOBBIBAETCS Ha MOKA3aTesIe PACCTOSHUS
(pyHKIIMM) TS N3MEPEHHS CXOACTBA MEX/TYy TOUKAMH TaHHBIX. TOYKM JaHHBIX HA3HAYAIOTCS OJIIDKAKIIIEMY
KJIACTEPY B COOTBETCTBUU C UCIOJIb3YEMBIM II0OKA3aTEJIEM PACCTOSIHUSL.

Autroput™ paboTaeT, BBIMOJIHSST HECKOJIBKO UTEPAIMid OJTHOTO 6a30BOI0 MPOoIecca, B KOTOPOM KaXK/ bl IK3EMILIISP
00yueHHsI Ha3HAYACTCs OJIMKaiieMy KJIacTepy (C y4eTOM 3a1aHHOM (DYHKIUU pACCTOSHHUSI, IPUMEHSIEMOM K

OK3CMILIAPY U HEHTPY KnaCTepa). 3aTeM Bce LHCHTPBI KJIACTCPOB BBIYUCIIAROTCA IIOBTOPHO KaK CPEIHUC BEKTOPHI
3HAYCHUI anI/I6yTOB OK3CMILIAPOB, HA3HAYCHHBIX KOHKPETHBIM KJIACTEpaAM.

Onuuun nonen K-cpeaHux Netezza

Ha Bxnaznke IToss ykassiBaeTcs, OyayT M UCIIOJIb30BATHCS 3HAUCHUS POJIEH MOJIeH, y)Ke Olpe/ieIeHHbIe Ha
PACIOJIOKEHHBIX BBIIIE Y3JIaX, NN Ha3HAYCHHUE MoJIeit OyIeT BBIIIOJIHEHO BPYUHYIO.

Hcnoab30BaTh 3apanee 3aIaHHBIE POJIA. DTa OMIIMS IPUMEHSIET IIapaMeTPhl poJieli (Ha3HAYCHUH, IPEAUKTOPOB U TaK
JlaJiee) ¢ BOCXOISIIEro y3aa Tun (v BKJIaIKA THITbI BOCXOISIIETrO y3Jia HICTOYHUKA).

HacTpouts Ha3Ha4enusi noJeii. BeiOepute 3Ty ONMIIEO IpH JKeJTaHUN 3a1aTh Ha3HAYCHUS, IPEIUKTOPHI U IPYTHE POJIH
BPYYHYIO Ha 3TOM JKpaHe.

Ioas. Vcnonp3yiiTe KHOIKY CO CTPEJIKAMU TS HA3HAUCHUS BPYYHYIO 3JIEMEHTOB M3 3TOT'O CIHCKA TOJIIM
PAa3JIMYHBIX POJIeHl cipaBa Ha 9KpaHe. 3HAYKM 0003HAYAIOT JONMYCTUMBIE YPOBHU U3MEPEHUS JJIsI KaXKI0TO TMOJIs

poun.

Haxwmute kHONIKY Bee, 4T0OBI BBIOpATh Bee MOJIS B CIHACKE, UM HAXMUTE KHOIKY OTACJILHOTO YPOBHS H3MEPEHUIA,
4TOOBI BBIOPATH BCE MOJISI C 3TUM YPOBHEM.

ID 3amncu. [Tose, xoTopoe OymeT NCIOIb30BATHCS KaK YHUKAJIHHBINR HICHTH(PUKATOD 3aIHCH.

IIpeaukTops! (BX0QHbIe N0JIs). BeIOeprTe 0THO UITM HECKOJIBKO TMOJICH KaK BXOIHbIEC MOJIS JJIS TPe/ICKa3aHusl.

Bxknagka Onuun noctpoeHusa K-cpeaHux Netezza

3az[aBa91 OIIIKH IMMOCTPOCHUA, MOXHO HACTPOUTH NOCTPOCHUEC MOACIIN B COOTBCTCTBUU C BAllIUMU HOTp€6HOCTHMI/I.

Ecmu BBI XOTHTE IIOCTPOUTH MOJECJIb C OIIIUAMU IO YMOJIYAHUIO, HAXXMUTE KHOIIKY 3aﬂyCTHT]>.
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Mepa paccrosiHusi. DTOT apaMeTp ONpeessieT Criocod U3MEPEHHsl PACCTOSIHUSL MEXK/Y TOYKaMH JaHHBIX. BoJibiime
pacCcTosdHnA COOTBETCTBYIO 6OJ'I])I_HI/IM OTJINYUSM. BI)I6epI/ITC OJIUH U3 NECPECUYNUCIICHHBIX HUXKE BAPUAHTOB.

M EBKJIHIIOB&. EBKHI/I,Z[OBa MEpa paCCTOSAHUSA - 3TO AJIMHA HpﬂMOfI MCXAY ABYMS TOYKaMU JaHHBIX.

° HOpMaJIHSOBaHHaH CBKJINI0BA. HOpMaJ’II/ISOBaHHaﬂ C€BKJIMJIOBA MEpa no00Ha eBKJ'II/IHOBOﬁ, HO HOpMAJIM30BaHa
10 CPCAHCKBAAPATUIHOMY OTKJIOHCHUIO. B otmmuume ot eBkIIM0Ba PaCCTOsAHUS, HOPMAJIM30BAHHOC CBKJIMJOBO
PaCCTOAHUEC HC 3aBUCUT OT CAMHHUIIBI U3MCPCHUS.

* Maxamnano6uca. Mepa Maxayianobuca - 370 000011IeHHOE eBKJINIOBO PACCTOSIHUE, YIUTHIBAIOIIEE KOPPEIISIIUU BO
BXOJ/IHBIX JJaHHBIX. Kak 1 HOpMaJIM30BaHHOE €BKJIMJIOBO PACCTOSIHUE, paccTosiHue MaxaslaHoOuca He 3aBUCHT OT
€/IMHUIIBI U3MEPEHMSL.

* ManxerreHnckas. MaHXeTTEeHCKOE PACCTOAHUC MEXKAY ABYMS TOUYKAMU BBIMUCIIACTCA KaK CyMMa a0COIIOTHBIX
pa3HOCTEN MEX/1y UX KOOpIMHATAMU.

» Kanbeppa. KanGeppckoe paccTossHue M0J00HO MaHXETTEHCKOMY, HO OOJIbIIIE 3aBUCUT OT OJIM30CTH TOYEK K
HavaJIy KOOPAWHAT.

* MakcumMyM. DTO PacCTOSHUE MEX/TY IBYMSI TOYKAMK JIAHHBIX BBIYHCIIIECTCS KaK HANOOJIbIIee U3 pa3JINIMiA 1O
JIFO00H M3 UX KOOPIUHAT.

Yucsio KaacTepoB. DTOT HapaMeTp ONMpPE/IesIsieT KOJIMIECTBO KJIACTEPOB, KOTOPbIE OYIYT CO3/IaHbI.

MaxkcnmajibHoe KOJIH4eCTBO uTepaunﬁ. AJIFOpI/ITM BBIINTOJIHACT HECKOJIBKO I/ITepaLII/Iﬁ OJIHOTO Imponecca. oT1oT
napaMeTp onpeacadeT KOJIUICCTBO I/ITepaLlI/II\/‘I, IIOCJIE KOTOPOIro o6yquue MOACIN MPEKpaAIIacTCA.

Craructukn. OT10T napaMeTp ONpeAesi€T, CKOJIbKO CTATUCTUK 6y/:[eT BKJIFOUYECHO B MOJECJIb. BLI6€pI/IT€ OJIMH U3
NEPCUYNCIICHHBIX HAUXKEC BAPUAHTOB.

* Bce. BkmroyaeTcs BCsI CTaTUCTHKA, CBSI3aHHAS CO CTOJIOIAMM M CO 3HAYCHUSIMHU.

INpumeuanue: DTOT mapaMeTp BKJIFOYAET COOP MaKCUMAJILHOTO 00beMa CTATUCTUKH, YTO MOXKET MOBJIMATH HA
MPOU3BOMTENILHOCTD Ballleil cucTeMbl. ECJIM BBl HE XOTUTE MPOCMATPUBATL MOJIEJTb B IpaduaeckoM Gopmare,
3agaiite Her.

* Croaonel. BkiroyaeTcs cTaTUCTHKA IO CTOJIOIAM.

* Hert. Bxirogaercs TOJIBKO CTATUCTHKA, Tpedyemas I CKOPHHTA MO/ICIIH.

BOCI’IpOl/BBeCTI/I pe3yabTaThbl. Bxurounte 3TOT NEPCKIIOYATECIIb, €CJIA Bbl XOTUTE 3a/1aTh HA1aJIbHOC 3HAYCHUEC
reHepartopa HCCB,E[OCJ'Iy‘laﬁHI:IX YUCCJI AJId BOCIIPOU3BEACHU A aHAJIM3a. MoxHO 3a71aTh 1IEJI0e YUCIIO UJIM K€ CO3/1aTh
nceBz[ocnyqaﬁHoe 1CJI0€ Y1CJI0, HAXKaB KHOIIKY CFeHepPlpOBaTb.

HauBHbIN 6aiecoBcKuin aHanu3s Netezza

Hawusnslit kxputepuit baifeca - 3170 001Ien3BeCTHBIN aropuT™ ISl MpoOIIeM Kiiaccudukanui. Moeslb Ha3BaHa
HAugHo, TOCKOJIbKY OHA paccMaTpUBAET BCE IPe/IJlaraeMble NEPEMEHHBIE MTPEICKA3aHUS KaK HE3aBUCUMBbIE APYT OT
npyra. HauBHbII kpuTepuit baiteca - ObICTpBIi, MaCIITAONPYEMBIid aJITOPUTM, BBIYUCIISFOIIUN YCIIOBHBIE
BEPOSITHOCTH /TSI COYCTAHM aTpUOYyTOB M aTpuOyTa Ha3HauYeHHs. Ha ocHOBe 00yvYaromux JaHHBIX OIICHUBACTCS
HE3aBUCHMAas BEPOSITHOCTh. DTa BEPOSTHOCTD MEPeIaeT MPaBaoNnoa001e KaXI0ro Kjacca Ha3HAUEHUS C yYETOM
BXOXJEHUS KaX 0N KaTEropuu 3HAYeHUI U3 KaX101 BXOJHOM nepeMeHHOi.

BanecoBcKana ceTb Netezza

BatiecoBckasi ceTh - 3TO MOJIeJIb, BEIBOISIINAS IEPEMEHHBIC B HAOOPE JaHHBIX M BEPOSITHOCTHEIC (YCIIOBHBIE)
HE3aBUCUMOCTH MeX 1y HuMu. Vcnosb3yst y3e baiiecoBckast ceTh Netezza, MOXHO HOCTPOUTH BEPOSITHOCTHYIO
MO/IeJTb, KOMOUHUPYST HAOIIFOaeMble U 3aNUCAHHBIE CBE/ICHUS C OOIIEU3BECTHBIMY U OUYEBU/IHBIMU C TOYKH 3PCHUS
3/IpABOTO CMbICJIA JAHHBIMH, YTOOBI YCTAHOBUTD IPAB/IONO100ME COOBITHI C HCIOJIb30BAHUEM BHEIIIHE HE
CBSI3aHHBIX aTPUOYTOB.
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Onuuun noctpoeHuna bamecosckoun cetun Netezza

Ha Bxnanke IToss ykassiBaeTcs, OyayT M HCIIOJIb30BATHCS 3HAUCHUS POJIEH MOJIeH, y)Ke OIpe/iesIeHHbIe Ha
PACIIOJIOKEHHBIX BBILIC y3JIaX, NJIM HA3HAYCHUEC noJiei 6yLLCT BBITIOJIHEHO BPYYHYIO.

JU1st fTaHHOT O y3J1a MOoJie Ha3HAYeHU s TPeOyeTCsl TOJILKO [IJI1 CKOPUHTa, TOATOMY OHO HE BBIBOAMTCS HA 3TOM
BKJIAJKE. 3a1aTh UM U3MEHUTD 110JIe HA3HAUEHHSI MOKHO Ha y3Jie Tul, Ha BkjIaake Onuuu MoAesd 3TOTO y3Jia Wii
Ha BKJIAJKe [lapaMeTphl cirenka Mo/iesi. JIOOJTHATEIFHYFO HHPOPMAIIUIO CMOTPHUTE B pa3;[ene
|6aI7IeCOBCKOI7I ceTH - BKJaska [TapameTpsl” Ha CTP. 109I

Hcnonb30BaTh 3apanee 3aJaHHble POJIH. DTa OIIMS IPUMEHSIET TapaMeTpbl poJiell (Ha3HAUYCHUH, IPEIMKTOPOB 1 TaK
Jlajiee) ¢ Bocxozsiero y3Jia Tun (uiu BkJ1a ki TUIbl BOCXOISIIIEro y3J1a HCTOYHUKA).

Hacrtpouts HazHaveHus noJieil. Boibepute 3Ty ONIMIO IPU JKEJIAHUM 3a/1aTh HA3HAYCHU S, IPEIUKTOPBI U APYTUe POJIH
BPYUYHYIO Ha 3TOM JKpaHE.

IMouast. Vicniomnb3yiiTe KHOMKU CO CTPEJIKAMU JIJIs1 HA3HAYCHUS BPYYHYIO 3JIEMEHTOB M3 9TOTO CIHCKA MOJISIM
pa3JIMYHBIX POJIeH ClpaBa Ha dKpaHe. 3HAYKM 0003HAYAIOT JOMYCTUMbIE YPOBHU U3MEPEHHUST TSI KAXKJIOTO MOJIsI
poun.

HaxxmvuTte kHonky Bee, 4TOOBI BEIOpATH BCe MOJISI B CHHCKE, UJIM HAXKMUTE KHOTKY OT/IEJIbHOTO YPOBHS M3MEPEHUH,
4TOOBI BBIOPATH BCE MOJISI C 9TUM YPOBHEM.

HPEIIHKTOPI)I (BXO}IHl)le IIOJISI). B])I6€pI/IT€ OJTHO MJIM HECKOJIbKO MOJIeH KaK BXOAHBIC MOJIS JJIs IpeaCKa3zaHus.

Onuuun noctpoeHus banecosckon cetn Netezza

Ha Bxmagke HapaMeTpLI KOHCTPYKIHHU 3aJar0TCs BCE ONIIUU IJIA IOCTPOCHUSA MOICIIN. MO)KHO, KOHCYHO, IPOCTO
HaXaTb KHOIIKY Bl)ll'lOJ'IHl/lTl), YTOOBI IIOCTPOUTH MOJCJIb CO BCEMU ONIUAMMU IO YMOJIYAHUIO, HO CKOPEE BCETO BBI
3aX0TUTC HACTPOUTH KOHCTPYKIIUIO JIJIA CBOUX COOCTBEHHBIX 1eJen.

BasoBblil naekc. YncaoBoii naeHTuGUKaATOpP, MIPUCBANBAEMBIN TEPBOMY aTpUOYTY (II0JIFO BBOJA) AJISI IPOCTOTHI
BHEIIIHET O YIPaBJICHUSI.

Oo6bem BbIGOpKH. OOBEM BEIOOPKH, KOTOPYIO HY)KHO UCIIOJIb30BATD, €CJIM KOJIMIECTBO aTPUOYTOB HACTOJIBKO
BEJIMKO, YTO BpeMsl 00pabOTKH 0Ka3bIBACTCS HETPHEMIIEMO OOJIBIIIM.

BbIBOMTH /10M0JIHATEIbHYIO HHOPMALHIO BO BPEMSI BbINOJIHEHHS . ECITH 3 TOT Hepek/iroyaTesib BKIIOUeH (3HaYeHEe
1o yMOJ'I‘Ia,HI/II-O), JOIIOJIHUTEJIbHAA I/IHCI)OpMaI_II/IH O XOJ€ BBIIIOJIHECHU S BBIBOAUTCA B 1UAJIOTOBOM OKHE COO6H_[CHI/H7L

BpemeHHble pAabl Netezza

BpeMeHHOﬁ P - 5TO NOCJICAOBATCIILHOCTDL YACJIOBBIX 3HAYEHUI JAaHHBIX, U3MEPCHHLIX B IIOCJICJOBATCILHBIC
MOMCHTEI BPEMCHU (XOTH He 00s13aTeJIbHO 4Y€pe3 paBHBIC l'IpOMC)KyTKI/I), HanpuMep, €KCIHEBHBIC LICHBI AKIUM uim
CIKCHCICIJIbHBIC JaHHBIC O IIPOJaxax. AnHanus Takux JAaHHBIX MOXET OBbITH IOJIE3C€H, HAIIPUMCEP, B BBIICJICHUU TAKOT'O
IIOBEACHUA, KaK TCHACHIIUMU UJIN CE30HHOCTH (HOBTOPH}OH_II/IGCﬂ CprKTprI), " B IPEACKA3aHu 6y;[yu_[er0 IOBEACHUA
110 MPOIIJIBIM COOBITHSIM.

Bpemennsbie psiabl Netezza noaaepKuBaroT CISAYOIIUE aJITOPUTMbI BPEMEHHBIX PSIIOB.

*  CHEKTPAJIbHBIN aHAJIN3

*  HKCIOHEHIMAJIbHOE CIJIaKUBAHNE

* aBTOPETPECCHBHOE MHTETPHPOBAHHOE CKOJB3sIee cpeanee (AutoRegressive Integrated Moving Average, ARIMA)

*  JIEKOMIIO3HIUS CE30HHBIX TEHIEHIINNA

Ot AJITOPUTMBI Ppa3acIArOT BpeMGHHOﬁ pAd Ha TCHACHIIMIO U CE30HHBIM KOMIIOHEHT. DTH KOMIIOHEHTBI 3aTeM
HCIIOJIB3YROTCA, YTOOBI IIOCTPOUTH MOCIIb, KOTOPYIO MOXHO HCIIOJIb30BATh IJIA HpeHCKaSaHHﬁ.
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CrnexTpaJbHblil AaHAJIN3 UCIOJIB3YeTCs IJIs NACHTUPHUKAIINN IEPHOINIECKOT0 TOBEICHNS BO BPEMEHHBIX psimax. Jlis
BPEMEHHBIX PSIOB, COCTOSIINX U3 HECKOJIbKUX BHYTPEHHUX MEPUOINIECKUAX COCTABJISIFOIINX, UJTU MPU HAJIMYUU B
JIAHHBIX CYIIIECTBEHHOTO KOJIMYECTBA CIYYaHHOTO IIyMa CIEKTPAJIbHBII aHATIU3 MPEeICTaBIIIeT HauOoJiee SIBHBII
Ccroco0 BbIEJICHUS IEPUOUUECKUX KOMIIOHEHTOB. DTOT COCO0 OOHAPYKUBAET YACTOTHI EPUOIUNIECKOTO
MOBEJCHHUSI, TPeoOpas3yst psia U3 3aBUCSIIETO OT BPEMEHU B YACTOTHBIN TUANA30H.

IKCMOHEHIHAIBHOE CrJIAKHBAHHIE - 9TO CIIOCO0 MpeICKa3aHusl, UCIIOJIb3YFOIIMIA B3BEIICHHBIC 3HAYCHU S TIPEIBITYIITIX
HAOJFOIeHAH psifa TS IpeAcka3aHus OyAyIMX 3HaUeHUH. [1py SKCTOHEHITATbHOM CTJI)KABAHUH BIIMSTHUE
HaOJroIeHNi YOBIBACT BO BPEMEHH IO SKCIIOHEHTE. DTOT CHOCO0 MPOTHO3UPYET HEKOTOPYEO TOUKY BO BPEMEHH,
KOPPEKTHPYSI IPOTHO3BI IO Mepe MOCTYILUICHHSI HOBBIX TAHHBIX W IPUHIMAs BO BHUIMaHUe T00aBKU, TEHACHIINIO U
CE30HHOCTb.

Mogaemu ARIMA npenoctaBiisitoT 60Jiee CJI0XKHBIE CIIOCOOBI MOIEIMPOBAHNUS TEHICHIUI U CE30HHBIX KOMIOHEHTOB
IO CPABHEHUIO C MOJEJIIMU SKCIIOHEHIINAILHOTO CIUIAKUBaHUs. [1py 3TOM MeTo/1e HeNOCPEACTBEHHO 3aJat0TCs
MOPSIAKY ABTOPErPECCUN U CKOJIB3SIIErO CPETHETO, a TAKXKE MOPSIOK UCUUCIICHUS pa3HOCTEIl.

Ipumeuanue: C mpaxTuaeckoit Touku 3perus Moae ARIMA ranbosiee mojie3Hbl, €CIM Bl XOTHTE BKIIFOUYUTH B
paccMOTpeHHE IPEAUKTOPHI, TOMOTArOINe OOBSICHUTH MOBEJICHUE IPOTHOZUPYEMOTO psijia, HaIpuMep, KOJIMIECTBO
OTIIPaBJICHHBIX IO MOYTE KATAJIOTOB MJIM YHCJIO TocenieHnit Web-cTpaHuiipl KoMnanuu. Moaenn
9KCIOHEHIIUAJILHOTO CTJIAXKUBAHUSI OMUCHIBAIOT TIOBE/IEHUE BPEMEHHOT'O Psijia, HE MBITASCh OOBSCHUTD, C YeM TaKOe
MTOBEJICHUE CBSI3aHO.

JlexoMno3uius ce30HHbIX TeHAEHIHH Y/IAJISIeT IEPUOINIECKOE TOBEICHIE U3 BPEMEHHBIX PSIIOB, YTOOBI BHITOJIHUTH
AHAJIN3 TaKOW TEHJ/ICHIINH, a 3AT€M BBIOMPAET OCHOBHOI BH/I TCHIICHIINH, HAIPUMED, KBAIPATUUYHYEO QyHKIHEO. J{I1st
6a30B0if (POPMBI TEHACHIINA MOXET UCIOIH30BATHCS MHOTO ITAPaMETPOB, KOTOPBIE OLIPEICIISIFOTCS, YTOOBI
MHUHUMH3UPOBATH CPEIHEKBAIPATHIHYIO OIINOKY OCTATKOB (TO €CTh, PA3HOCTEH MEX/Iy MOJOTHAHHBIMA 1
HAOJII0TaeMBIMH 3HAYCHUSIMI BPEMEHHOTO PS/IA).

MHTepﬂO.ﬂFILIMFl 3Ha4YeHuUu BO BpPeMeHHbIX paaax Netezza

I/IHTepl'IOJ'lf[lIl/lf[ - OTO NPOUECC OLICHKU U BCTABKU ITPONMYIICHHBIX 3HAYCHUH B JaHHBIX BDEMCHHOTO psdaa.

Ecym unTEpBasbl BpEMEHHOIO Psiia PErYJISIPHBI, HO HEKOTOPbIE 3HAUEHHUSI IPOCTO HE NPEACTABIJICHBI, IPOIMYIIEHHbIE
3HAYCHUS MOXHO OIIEHUTH IIPU IIOMOIIY JITHSHHOW HHTePHOJISIUN. PacCMOTpUM CIIeAYOIMUT PSIT SKEMECSIHBIX
MPHOBITHH MACCaXUPOB B TEPMUHATT a3POTIOPTA.

Tabmuua 12. ExxemecayHble MpubbITUA B NaCCaXKNPCKUI TePMUHAI

Mecsn IMacca:xupos
3 3500000

4 3900000

5 -

6 3400000

7 4500000

8 3900000

9 5800000

10 6000000

B sToM cityvyae nMHeitHA S HHTEPIOJISIMS ONIEHUBAET MPOIMYIIeHHOE 3HaYeHne I Mecsina 5 kak 3650000 (cpennee
MEX/Ty 3HAYCHUSIMU JIJIs1 MecsileB 4 1 6).

Heperynspabie mHTEpBaJIbI 00padbaThIBArOTC HHAYE. PaccMOTpHM cIieIyroImid psii OKa3aHUi TeMIepaTyPhI.

I'maBa 6. MozpemmpoBanue 6a3 JaHHBIX ¢ Hcnosb3oBanneM IBM Netezza Analytics 99



Tabmmua 13. [NokasaHua Temneparypbi

Jara Bpems Temnepatypa
2011-07-24 7:00 15
2011-07-24 14:00 25
2011-07-24 21:00 23
2011-07-25 7:15 16
2011-07-25 14:00 26
2011-07-25 20:55 24
2011-07-27 7:00 17
2011-07-27 14:00 27
2011-07-27 22:00 24

3,[[60]) IIPUCYTCTBYIOT IOKA3aHUs, CHATBIC B TPEX TOYKAX BPEMCHU B TCUCHUC TPEX )1HCI71, HO OTO BpPEMS PA3HOE, U
TOJIbKO B HEKOTOPLIX CJIy4YadX COBIIAAAC€T B PA3HBIC JTHU. KpOMe 9TOI'0, TOJIBKO JABa AHS IMOCJICA0BATCIIbHBI.

3Ty CUTYyallUFO MOXHO O6pa6OTaTL JABYMsI crioco0aMu - WM BEIYUCIIUTD arperaTsl, UJId ONPCACIMTh pa3MEp miara.

ArperaTsl MOTYT OBITH €XEIHEBHBIMH arperaTaMi, BRIYACICHHBIMHI B COOTBETCTBHH C (HOPMYJIOi Ha OCHOBE
CEeMAHTHYECKOTO 3HAHMS O JaHHBIX. BBRIOHEHNE 3TO Mponeayphl MOXKET IPHUBECTH K CIIETYFOIIEMY Habopy
JTAHHBIX.

Tabnuua 14. lNokasaHns TeMnepartypsbl (arpernpoBaHHbIE)

Jara Bpems Temneparypa
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, aITOPUTM MOXET PACCMATPHUBATE ATOT PSIT KaK APYroil OTACIIBHBIA PSI M ONPEACTIUTD TTOIXO AN
pa3mep mara. B J7aHHOM cilydyae onpe/ieSIeHHBIM aJITOPUTMOM IIATOM MOXET OBITh 3HAUEHHE 8 YaCOB, YTO
MIPUBOJUT K CJICAYIOLIEMY.

Tabnuua 15. MNokasaHna Temnepartypsb! C BbIYUCIEHHBIM Pa3MepoM Luara

Jara Bpewms Temnepatypa
2011-07-24 6:00

2011-07-24 14:00 25
2011-07-24 22:00

2011-07-25 6:00

2011-07-25 14:00 26
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
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Tabnuua 15. lNokasaHna TeMneparypbl ¢ BbIYMCIIEHHLIM Pa3MepPOoM Luara (npoao/mHKeHne)

Jara Bpems Temnepatypa
2011-07-27 22:00 24

3,[[301) TOJIBKO YC€TBIPE NMOKA3aHNA COOTBECTCTBYIOT UCXOJHBIM U3MCPECHUAM, HO C UCIIOJIb30BAHUEM APYIUX
HM3BECTHBIX 3HAUYCHUI UCXOTHOTO pAga OTCYTCTBYOININE 3HAYCHU A CHOBA MOKHO BBIYMUCIIUTH HHTepHOHHHI/Ieﬁ.

Onuuun nonen BpemeHHbIX pARoB Netezza

Ha Bxmaake Iloms 3aJar0TCA POJIA BXOOTHBIX MOJIEN J1S1 UCXOIHBIX JAHHBIX.

Ioas. Vcnonp3yiiTe KHOIKY CO CTPEJIKAMU TS HA3HAUCHUS BPYYHYIO 3JIEMEHTOB M3 3TOTO CIUCKA TOJISIM
PAa3JIMYHBIX POJIeH cpaBa Ha SKpaHe. 3HAYKM 0003HAYAIOT JOMYCTUMBIE YPOBHU U3MEPEHUS JJIsI KaXKI0TO MOJIs
poun.

Leanb. BeiOepute 0/1HO 1MOJIe B KaYeCTBE HA3HAYCHMUS [IJTS IIPEICKa3aHUs. DTO JOJDKHO OBITH MOJIE C KOJIMYeCTBEHHBIM
YPOBHEM U3MEPECHHUS.

(ITpeauxTop) MomeHTHI BpeMeHH. (00s13aTebHO) BXxogHOE TOJTE, comeprkaliiee 3HAUCHIS TaThl I BPEMEHH IS
BPEMEHHOTO Psifia. DTO JOJDKHO OBITH MOJIE C KOJIMYECTBEHHBIM MJIM KaTETOPHAILHBIM YPOBHEM H3MEPEHUS U C
THIIOM XpaHeHus JaHHbIX JlaTa, Bpems, OTMeTka BpeMeHH niin YnciaeHHbIH. 3a1aBaeMblif 371eCh THII XPaHEHHUS
JIAHHBIX JJIS1 TIOJIS OTIpe/iesIsieT TaKXKe TUI BXOJHBIX JAHHBIX JIJI HEKOTOPBIX MOJIeH Ha APYTUX BKJIAJAKaX 3TOrO y3Ja
MO/JICJIUPOBAHUS.

(ITpemukTop) ID Bpemennbix psaaoB (o). ITose, conepxaiee 3HaueHus: ID BpeMEHHBIX PsIIOB; HCHOJIb3YHTE 3TO
I0JIe, €CJIM BO BXOJHBIX JAHHBIX COJCPKUTCS HECKOJILKO BPEMEHHBIX PSIIOB.

Onuum nocTpoeHna BpemeHHbIXx panoB Netezza
EcTb 1Ba ypOBHS ONILMI IOCTPOEHUS:
* Ba3oBolii - nmapaMeTpbl AJIs BbI60pa aJlroputMa, MHTECPHOJIAIUA U UCIIOJIb3YEMOI'O Aualia3oHa BPpEMCHHU.

e Pacuupennslii - napamMeTpsl 4151 IPOrHO3UPOBAHUS

B 3ToM paspaene onucbiBaroTCs 6a30BbIE OMLUY.

Ha Bxmanke ITapamMeTpbl KOHCTPYKIIUH 3aJAFOTCS BCE OMIMU AJIs1 IOCTPOEHUS MOIead. M0XKHO, KOHEUHO, IPOCTO
HAXaTh KHONKY BBINOJIHATL, 4TOOBI TOCTPOUTH MOZEJIb CO BCEMH ONIMSIMU MO YMOJTYAHHUIO, HO CKOPEE BCETO BbI
3aXOTHUTE HACTPOUTH KOHCTPYKIUIO JJIsl CBOUX COOCTBEHHBIX LEJIEH.

Auroput™m

OTH napaMeTpbl OTHOCSTCS K AJITOPUTMY UCCIIEJOBAHUSI BPEMEHHBIX PS/I0B, KOTOPBIl OyIeT UCIOJIb30BaTHCA.
Hazpanue aaropurma. Beioepure aaropuT™ UCCiIeJ0BAHUS BPEMEHHBIX PSIOB, KOTOPBIIT BB XOTUTE UCIIOJIb30BATh.
JloCTyIHBI CIIeAyIOIIHE AJITOPUTMEI - CNIEKTPAJIbHBIH aAHAJIN3, IKCIOHEHIHAJIbHOE CTUIAKHBAHNE (TI0 YMOJTYAHUIO),

ARIMA iy 1eKOMIO3HINSI CE30HHBIX TeHAeHIHi. /[JooTHITEeIbHYI0 HHPOpMAIIUIo CMOTPUTE B paseiie
[‘Bpemennbie psiasl Netezza” Ha cTp. 98]

Tenaenuus. (TOJIBKO /I 9KCIIOHEHITMAJILHOTO CriiaxuBanus) Eciim Bo BpeMEHHOM DSy IPOSIBIISIETCS KaKasi-TO
TEH/ICHIIM S, IPOCTOE HKCIOHEHIINAIBHOE CIUIAKUBAHUE pabOTaeT He OYeHb XOpollo. Vcnomb3yiite 3T0 moJte a1
yKa3aHUs TeHJICHIINH, €CJIA TaKasl CyIIECTBYET, YTOObI OHA MOTJIA ObITH YUTE€HA aJITOPUTMOM.

* OnmnpenensieTcsi cuctemoii. (1o ymouaanio) CrcreMa caMa MbITaeTCsl HAMTH ONTHUMAJIbHOE 3HAUYEHUE JIJIT 9TOTO
napamerpa.

* Her (N). Bpemennoit psiji He nposIBJISIET TEHICHIIUN.
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*  AymuTuBHbIA (A). TeHACHIINS paBHOMEPHOTO HAPACTAHUS BO BPEMEHHU.
* JlemndupoBannblii axanTuBHbli (DA). AnuTuBHAS TEHICHIINS, 3aTYXAIOIIas CO BpEeMEHEM.

* MyabTunimkaTuBubii (M). TenaeHnust Bo3pacTanus BO BpeMeHU, 0ObIYHO GoJiee OBICTPO, YeM paBHOMEPHAS
aIIUTUBHAS TEHJCHIINSI.

* JlemndupoBanubli My bTHIVIMKATHBHBI (DM). MynsTUnIMKaTHBHAS TCHICHINS, 3aTYXAFOIIAs CO BPEMEHEM.

Ce30HHOCTD. (TOJIBKO /1JI SKCIIOHEHIIMAJILHOTO criaxxuBaHus) Vcnosb3yiiTe 3TO MoJie 71 YKa3aHus, MPOSIBIISET JI
BPEMEHHOMH psi/l KaKue-I100 Ce30HHbIE CTPYKTYPHI B JAHHBIX.

* OnmnpenensieTcsi cucTemoii. (1o ymoyaanio) CrcreMa caMa MbITAeTCsl HAMTH ONTHMAJIbHOE 3HAUYEHUE JIJIST 9TOTO
napamMerpa.

* Her (N). Bpemennoii psist He mpoOsIBJISIET CE30HHBIX CTPYKTYP.

*  AnmutuBHblii (A). CTPyKTypa Ce30HHBIX (PJIyKTyanuil cO BPEMEHEM MPOSIBIISICT PABHOMEPHYEO BOCXO/ISIIYFO
TEH/ICHITHFO.

* MyJapTummkatuBbli (M). To xe, 4To npu aJTMTUBHON CE30HHOCTH, HO B IONOJIHEHNE K AMIIUTY/IE CE30HHBIX
(baykTyanuit (pacCTOSHUIO MEX/1Y BBICIIMMU U HUIIUMHU TOUKAMM) TIPOUCXOIUT YBEJIMUCHUE U IO OTHOIIIEHUIO K
o011eMy Bo3pacTaroneil TeHASHINHT (DITYKTyaIuid.

Hcnoan3oBath cuctemubie napameTpbl 1t ARIMA. (tomsko 11t ARIMA) Beibepute 3Ty OnIuro, eCJid BBl XOTHTE,
4TOOBI CHCTEMA caMa Ollpeiesinia napamMeTpsl A aaroputMa ARIMA.

3agarte. (Tosbko 111 ARIMA) Beibepute 9Ty ONIMIO U HAXMHTE KHOIKY, YTOOBI 3a/1aTh TapaMeTphl ARIMA
BPYUHYIO.

WnTepnossiuus
Ecnu cpeau UCXOIHBIX TaHHBIX BPEMEHHOTO Psi/ia €CTh MIPOIYIIEHHbIE 3HAYEeHUs], BBIOEpUTE CIOCOO BCTABKU

OIICHCHHBIX 3HAYCHMIA, YTOOBI 3aIIOJHATH MPoOeIbl B JAHHBIX. JIOMOJHUTEIHHYIO HHPOPMAIIHIO CMOTPHTE B pa3/ieie
[“MHTeproJIsiust 3HAYCHNMIT BO BpeMeHHbIX psiiax Netezza” Ha ctp. 99|

 JluneiiHoe. Bb1GepuTe 3TOT COCOO, €CJIM MHTEPBAJIBI BPEMEHHOTO Psi/ia PEryJIIpHBI, HO HEKOTOPbIE 3HAYECHUS
IIPOCTO HE NPEJCTABIICHBI.

* DKCNOHeHIHA bHbIE CIUIaliHbl. [TorOHseT I1aAKyI0 KPUBYIO, T1¢ N3BECTHBIC 3HAUCHHS TOYEK JAHHBIX
MOKA3BIBAIOT YBEJIMUYCHUE UJIM YMEHBIIICHNE C OOJIBIIION CKOPOCTHIO.

* Kyonyeckue cnaitnpl. [ToAroHseT U3BECTHBIC TOYKH JIAHHBIX I'JIAJIKOW KPUBOM JIJIs1 OTICHKH OTCYTCTBYIOIIUX
3HAYCHUI.

Jnana3zoH BpeMeHu

3/1eCch MOXXHO BbIOPATD, UCIOJIL30BATD JIU JJIS1 CO3JAHUS MOJIEJIU TIOJIHBIN Mana3oH JAHHBIX BPDEMEHHOTO psijia WK
MMOAMHOKECTBO CMEXKHBIX 3HAUEHUH 3TUX JaHHBIX. JlOMycTUMBbIe BXOAHbIE 3HAUSHM S 1JIsl 9THUX MOJIEH OnpeesssroTcs
THTIOM XpaHEHUs JaHHBIX TSI TAHHOTO MOJIs, 3aJaHHBIM [UUT TOUCK BPEeMEHH Ha BKJIaJIKe [Toirs. J1omoTHATETbHYIO
nHGOPMAIIIO CMOTPUTE B pa3jielie I“OHI.II/II/I 1oJielt BpeMeHHBIX psijioB Netezza” Ha CcTp. 1011

* Hcnosb30BaTh camoe PaHHEE U CAaMO€ O3 QHEE BPEMSl, TOCTYIIHOC B JTAHHbIX. BLI6epI/ITe 9Ty OIIIUIO, €CJIN Bbl
XOTUTE UCHOJIb30BATh MOJIHBIN AUANIa30H JaHHBIX BPEMCHHOTI'O psaa.

* 3agaTh BpeMeHHOe OKHO. BoiOepuTe 3Ty OIIIKIO, €CJIM BbI XOTHTE UCIOJIb30BATh TOJIBKO YaCTh BPEMEHHOTO psiia.
Uto0bl 3271aTh TPAaHMIIBI, HCTIOJIL3YHTE MoJist CaMoe pannee Bpems (0T) u Camoe no3/iHee Bpems (J10).

Ctpyktypa ARIMA

3aaiiTe 3HAYCHUS Pa3JIMYHBIX HECE30HHBIX U CE30HHBIX KOMIOHEHTOB Mojiesin ARIMA. B kaxom ciyvae
Ompe/IesTuTe oNepaluio = (paBHO) WK <= (MEHBIIIE HJIA PABHO), a 3aTeM 3aJlaiiTe 3HAUEHUE B COCETHEM ITOJIE.
3HaueHUs TOJDKHBI OBITh HEOTPUIATEIbHBIMY MEJILIMU YACTIAMHU, 3aTAFOIIIIMU CTETICHH.

Hece3onnas. 3HaucHus PA3JIMYHBIX HECE3OHHBIX KOMIIOHEHTOB MOCIIN.
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* Crenenn aBToxoppeJsimun (p). KosmiecTBo MOPSAKOB aBTOperpeccuu B Moaes . [Topsiaku aBToperpeccun
3a/1a10T, KaKue MpeAbIAyIIe 3HAUeHNS U3 PsiJla UCIOJIb30BAIUCH IS TPeACKa3aHUs TEKYIINX 3HAYCHUH.
Hampumep, nopsiiok aBToperpeccuu 2 03Ha4aeT, YTo AJIs MpeAcKa3aHus TeKyIIero 3HaueHusl UCIO0JIb30BaJIOCh HA
JiBa nepuoja OoJjiee paHHEe 3HAUCHUE U3 psJa.

*  OrtkJjonenue (d). 3amaeT TOPSIOK UCUUCIIEHUST PA3HOCTEH, PUMEHUMBIH K PSIY 10 OLEHKU MOJIETICH.
Brruncnenne pasHocTeit HEOOXOIMMO NPU HAJMYNAU TEHIACHIUH (PSB! C TEHACHIIMSIMHI OOBIYHO HECTAlMOHAPHEIE,
a mozaermposanne APTICC npennosiaraer cTallmoOHapHOCTh) U UCTIOJIb3YeTCs JJIs yAaeHus 9TUX 3 dHexToB.
HOpﬂﬂOK HUCYUCIJICHU 1 pa3HOCTeI71 COOTBETCTBYCT CTCIICHU TCHACHIMU Ps/ia - PA3HOCTU NIEPBOTO MOPAIKA
YUMTBHIBAIOT JIMHEWHBIC TEH/ICHIIH, PA3HOCTH BTOPOTO IOPSI/IKA - KBaApATHYHbIE, ¥ TAK Jajiee.

e  Ckoub3siee cpeanee (q). KoymuecTBo MOpsIKOB CKOJIB3SIIIEIO CPETHEr0 B MOiesu. [1opsIKu CKOJIB3SIIIIEro
CPeHEro 3aar0T, KaK OTKJIOHEHHsI OT CPEHEr0 3HAUCHUS Psi/ia MPE/IbIIYIINX 3HAYCHUI UCTIOJIb3YIOTCS TSI
IpeJcKa3aHus TeKylux 3HaueHuil. Hanpumep, mopsiiku CKOJIb34IIEero cpeHero 1 u 2 yka3blBaroT, 4TO
OTKJIOHEHUS OT CPEe/IHEr0 3HAYCHHMS Psiia JJIsl KaXK10T0 3HAUYSHHUSI 3a IPOIILJIbIE [1BA Iepruoia OyayT
paccMaTpuBaTLCS IS IPEJICKa3aHus TEKYIIUX 3HAYCHHUHN psi/a.

Ce3onnasi. Ce30HHBIE KOMIIOHEHTHBI aBTOKOppetsiiun (SP), oTkitonenus (SD) u ckonb3siiero cpeadero (SQ) urparot
Ty € POJIb, UTO M UX HeCe30HHbIe aHaorn. OIHAKO JIJIS CE30HHBIX MOPSIIKOB HA TEKYIINe 3HAYCHUS PSAa BIHSFOT
MIPeIBIIYIINe 3HAUYCHNS, OTACJICHHBIE OTHUM WJIM HECKOJIbKUMH CE30HHBIMU neprogaMu. Hampumep, a1t
€KEMECSYHBIX TAHHBIX (Ce30HHBIN Iepro 1 12) ce30HHbIN NopsIoK | 03HAaYaeT, 9To Ha TeKyIllee 3HAUYCHHE Psaa
BJIMSIET 3HAYCHHUE Psifia HA 12 NepHo0B paHee TeKyIero. TemM caMbIM JUIS KEMECSIYHbIX IAHHBIX Ce30HHBIN
MOPSIAOK | - 3TO TO K€ caMoe, YTO HECe30HHBIN MopsAI0K 12.

Ce30HHbBIC napaMETphl pacCMaTpUBAIOTCA TOJIBKO B TOM CJIy4dac, €CJIM B JaHHBIX 06Hapy>I<eHa CE30HHOCTDb UJIM BbI
3a4acTe mapamMeTp HCpI/IOZ[ Ha BKJIAJIKE HOHOJ’IHI/ITCJ'H:HO.

Onuum nocTpoeHusa BpeMeHHbIx pagos Netezza - LononHUTENbLHO
HOHOJ’[HI/ITCHBHLIC napaMeTpbl MOXHO UCIIOJIL30BATh, ‘{TO6I)I 3a1aTh ONIUU NPOTHO3UPOBAHUSA.

HWcnoab30BaTh cHCTEMHBIE napamMeTpbl 1Jid Ol'l[ll/lﬁ NOCTPOCHUA MO/I€EJIN. BbI6CpI/ITe 9Ty OIIIUIO, €CJIN Bbl XOTUTE,
4TOOBI CCTEMA caMa onpeacimiia 10NO0JTHUTEIIbHBIC TapaMETPhI.

3amaiite. BoibepuTe 3Ty ONIuEO, €CIIM BBl XOTUTE 3a0aTh JOTOJHATEIILHBIC ITApaMeTPhl BPYUHYFO. (DTa OMIus
HEIOCTYITHA, €CJIN MCHOJIb3YETCS aJITOPUTM CIIEKTPAJIbHOTO aHAJIM3a).

* Ilepnon/Ennnuus! nus nepuona. Ilepuo BpeMeHn, mocjie KOTOPOro HEKOTOPOE XapaKTEPUCTHUECKOE [TOBEICHIE
BPEMEHHOTI'O psifia MOBTOPSET caMo ceds. Hanpumep, 11 BpeMEHHBIX PSIIOB €XXEHEAEJIbHBIX IPOAAX 3aAaiiTe
3HaueHue 1 11 mepuoaa u Hepenu st equHUI. [lepuoa 1opKeH OBITH HEOTPHUIATEIBEHBIM IEJTBIM YUCIIOM;
Eunnusl 171 nepuo/ia MoTyT OBITh cieayroiue - Muamucekynapl, Cexkynapl, MunyTbl, Yacel, /{nu, Hememn,
Ksaprans! wim 'oabl. He 3anaBaiite 3nauenne Equnnnst 17151 nepuoaa, ecm He 3a1aH [lepuoa nimm T 3HAYCHUIA
BpeMeHHM He uncieHHbIi. OnHako ecom 3agaH [lepuoa, HyxHO 3a1aTh 1 Equnuub! 11 nepuoja.

ITapameTpsl /151 NPOrHO3UPOBaHusi. Bbl MoxeTe BLIOpATh BAPUAHT CO3/IaHMS MPOTHO3a - UJIM 10 KOHKPETHON TOUKH
BO BpPEMEHU, WJIM B KOHKPETHBIX TOYKAaX BpeMeHU. JlomycTUMble BXOHBIC 3HAUEHUS JJIs1 9TUX MOJIEH ONpeaesiFoTCst
TUIIOM XPaHEHUsI TaHHBIX JIJI JJAHHOT'O M0JIsl, 33 JaHHBIM JUJISl TOYEeK BpeMeHH Ha BkJajke [Toss. JJonogHuTe IbHy O
HHPOPMAITIO CMOTPUTE B pa3iesic I“Onunn 1oJiell BpeMeHHbIX psioB Netezza” Ha CTp. lOll

* T'opu3oHT nporuo3a. Boibepure 3Ty Onuuto, €ciii Bbl XOTUTE 3aJaTh TOJBKO KOHEYHYIO TOUKY JJIS
nporHo3upoBaHus. [Iporao3sl 6yayT Ae1aThCs TOJIBKO 0 3TOI TOYKH BPEMEHH.

* Bpemena nporuo3a. BeiGepute 3Ty ONIHUIO, YTOOBI 33/1aTh OHY UJIM HECKOJILKO TOYEK BPEMEHH, ISl KOTOPBIX
OynyT nenathes Nporuo3sl. Haxmute kHOnKy JI06aBUTH, YTOOBI TOOABUTH HOBYIO CTPOKY B TAOJIUIYy TOYEK
BpeMeHH. J1J1s1 yaajieHus! CTPOKHM BBIOEPUTE 3Ty CTPOKY M HAKMHUTE KHOTIKY Y JAJIHTh.

Onuuun mogenu Netezza Time Series

Ha BKJIaJIKC OHI_[I/II/I MOJCJIM MOXHO BI)I6paTI), 3aJaBaThb JIM UM OJId MOICJIA, UJIK CTCHEPUPOBATh UM
aBTOMATHYCCKH. BBl MoXeTe 3a4aThb TAKXC 3HAYCHUS IO YMOJIYaHUIO JIs1 OIIUNA BBIXOJHBIX JAHHBIX MOJICJIN.
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HNms moaen MOXHO CTeHEPUPOBATH UM MOJEJI aBTOMATHYECKU HAa OCHOBE MOJIs1 Ha3HAaueHus i 1oJist ID (6o
THIA MOJEJH B CIIy4ae, eCJIM HUKAKOe U3 ITUX MOJIel He 3aaH0) MO0 3aaTh OJIb30BATEIECKOE M.

CZIeJ]aTb JAOCTYIIHBIM JIJIf1 CKOPHHTI'A. 3,[[60]; MOXHO 3a4aTh 3HAYCHU A IO YMOJIYaAHUIO JIA OnIut CKOpHUHIa, KOTOPLIC
HOABATCA B JUAJIOTOBOM OKHE JIs CJICIIKA MOJICJIN.

* BkiroyaTb XpOHO/IOIHYECKHE 3HAYCHHS B BBIBO/ . 10 yMOJTYaHNIO BBIXOHBIE JAHHBIE MOJEJIA HE BKJIIOYAIOT B
ceOst 3HAUCHU ST XPOHOJIOTMYECKUX TAHHBIX (TAHHBIX, HCIIOJIb3yEMBIX IS Tpe/IcKka3aHuii). BkirounTe aToT
MepPeKJIIoYaTe b, YTOOBI BKIFOYUTH B BHIXOAHBIC JAHHBIC 3TU 3HAYCHUSI.

* BruroyaTh HHTEPHO/MPOBAHHbIE 3HAYeHHS B BbIBO/I . ECI BBI BRIOpAJIN BKJIFOUEHIE B BBIXO/IHBIC JAHHEIC
XPOHOJIOTHYECKUX 3HAYCHHI, BKJIFOUMTE 3TOT MEPEKITFOYATEIIb TPH JKEJTAHNN BBIBOJUTH U HHTEPIOJIMPOBAHHBIC
3HAYCHMS (€CIIM TaKUe CyIIecTBYIOT). O6paTuTe BHUMAaHNUE HA TO, YTO HHTEPHOJIALHS PabOTAET TOJIBKO C
XPOHOJIOTMYECKUMHU JaHHBIMHU, I03TOMY 3TOT NEPeKJIrouaTe b HeJOCTYIEH, €I He BhIOpaHa omius Braounts
XPOHOJIOTHYECKHE 3HAYeHHsI B BBIXO/IHbIE JaHHble. JONOJHUTEIbHYIO NHPOPMALIMIO CMOTPHUTE B pas/iee
f‘HHTepnonﬂunﬂ 3HAYEeHUI BO BpeMeHHBIX psigax Netezza” Ha CTp. 99l

Netezza TwoStep

V3en TwoStep peammizyet anroputm TwoStep, KOTOPEBI oOecrieunBaeT Cocod KIacTepu3anuy B 0OIBIIAX HAOOpax
JIAHHBIX.

DTOT y3eJI MOXHO UCHOJIb30BATh, YTOOBI KJIACTEPU30BATH JAHHBIE C YIETOM JOCTYIMHOCTU PECYPCOB, HATPUMED,
naMsTH U BPEMEHHU.

AuroputM TwoStep - aJIropuT™M UCCIICIOBAHUS JaHHBIX B 0a3¢ TaHHBIX, KOTOPBI KJIACTEPU3YET TaHHBIC
CJICTYIOIIMM CIIOCOOOM:

1. O0A clustering feature (CF) tree is created. 9To BrICOKOCOAIAHCUPOBAHHOE ACPEBO CONCPKUT BOZMOKHOCTH
KJIACTEPHU3AIMHU JIJT MEPAPXUYECKOM KJIACTEPU3ALMHU, IPU KOTOPOU MO100HbIE BXO/IHBIE 3AMUCH BKJIFOYATCS B
OJTHM U T€ K€ Y3JIbl IepeBa.

2. Komneunsie y31s1 nepeBa CF nepapXuveckut KIIacTepU3yrOTCS B TAMSTH, YTO Ta€T KOHEYHBIH pe3yIbTaT
Kj1acTepusanuu. Hautydinee 4uciio KJI1acTepoB ONPEAesIsieTCsl aBTOMAaTU4ecku. Ecii Bbl yka3biBaete
MAaKCHUMaJIbHOE YUCJIO KJIACTEPOB, OIPEAEIISCTCS HAUJIyYIllee YUCIIO KJIACTEPOB B YKA3aHHBIX IIpeesax.

3. PesymbpTaTt KjIacTepU3anuyl yTOYHSIETCS HA BTOPOM IIIare, rAe K JAHHBIM IPUMEHSETCS aJr OPUTM, TTOT0OHBIIH
angroputmy K-cpegnux.

Onuuu nonen TwoStep Netezza

3asaBasi 9TH OMIMH IOJICH, BBl MOXETE yKa3aTh UCIOJIb30BAHKE TAPAMETPOB POJICH MOJIsl, ONPEACIICHHBIX B y3J1aX
BOCXOJIAIIETO NOTOKA. BBl MOXeTe TakKe BBIIOJIHUTH HA3HAYCHHUS MIOJICH BPYYHYFO.

Boi6paTs 2semenT. BeiOepuTe 3Ty om0, 9TOOB! NCIOIB30BATH TAPAMETPHI POJICH U3 y3J1a TUIIA BOCXO/ISIIETO
MTOTOKA VJIA M3 BKJIAJIKA THIHI y3J71a MICTOYHAKA BOCXO/SIIETO TOTOKA. [TapaMeTpsl poJieit - 3To, HampuMmep,

Ha3HA4YCHUSA U ITPEIUKTOPLI.

Hacrtpouts Ha3HaveHus noJieil. Boioepute 3Ty OMINIO, €CJIM XOTUTE HA3HAYUTh OOBEKThI HA3HAUEHU S, TPEAUKTOPHI U
JIpyTUe pOJid BPYUYHYIO.

IToas. HpI/I IIOMOIIHU CTPEJIOK HA3HAYBTEC 3JIEMCHTBI U3 3TOI'0O CIIUCKA BPYYHYIO IIOJISIM poneﬁ B npaBoﬁ qacTu
OKpaHa. 3Hauku 0003HAYAIOT JOIIYCTUMBIC YPOBHH U3MCEPCHUSA OJIA KaXXA0T'0 ITOJISA POJIA.

ID 3anucu. HOHC, 3HAYCHHUC B KOTOPOM 6y,£[€T HCIIOJIb30BATHCA KAaK I/I,HCHTI/I(i)I/IKaTOp yHHKa.HbHOﬁ 3aIIricCu.

IIpeaukTops! (BX0HbIE N0JIs). BeIOeprTe 0THO MITH HECKOJIBKO TMOJICH KaK BXO/HbIEC MOJIS JJIS TPeICKa3aHusl.
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Onuuun noctpoeHua TwoStep Netezza

33)13.Ba${ OIIIUU MOCTPOCHUSA, MOXHO HACTPOUTH IMOCTPOCHUC MOIACJIA B COOTBETCTBUU C BallUMU HOTpC6HOCT$IMI/I.
Ecmu BBI X0THTE IMMOCTPOUTH MOACJIb C ONIIUAMU IO YMOJTYAHUIO, HAXKMUTE KHOIIKY 3anycrmb.

Mepa paccTosinasi. DTOT MapaMeTp ONPEIEIIIeT CIOCO0 U3MEPEHHS PACCTOSHIS MKy TOUYKAMU JaHHBIX. bojbime
PACCTOSIHHSI COOTBETCTBYIO OOJIBIIAM OTJIMYUSIM. BO3MOXKHBI ONIINN:

* Log-npasononodus. Mepa npas1ono/1001st IPUIUCHIBAET IEPEMEHHBIM BEPOSATHOCTHOE PACHPE/IesICHHE.
ITpennosnaraeTcs, 4TO HEMPEPHIBHbIE IEPEMEHHbBIE UMEIOT HOPMAJIbHOE paCHpe/ie/IeHne, a KaTerOpruaibHbIe
IIepeMeHHbIE - NOJIMHOMHUAJIbHOE. Bee nepeMeHHbIe IpenoJIararoTcsl He3aBUCUMbIMH.

* Esxumaosa. EBxiuoBa Mepa pacCTOSIHUS - 3TO AJIMHA NPSAMOI MEXIy ABYMsl TOYKAMU JAHHbBIX.

M Hopmamasonaﬂﬂaﬂ EBKJINA0BA. HOpMaHHSOBaHHafI CBKJIMJOBa MEpa HO,Z[O6H.’:1 eBKJ’IHHOBOﬁ, HO HOpMAJIM30BaHa
10 CPECAHEKBAAPATUIHOMY OTKJIOHCHUIO. B oTimmume ot eBKIIMIOBA pacCcTodHus, HOpMAJIM30BAHHOE €BKJIMIOBO
PACCTOAHUC HE 3aBUCUT OT €AMHUIIBI U3MCPECHU .

Y10 KAacTepoB. DTOT NapaMeTp ONpe/essieT KOJIMIECTBO KIACTEePOB, KOTOPbIE OYAyT CO3IaHbl. BO3MOKHBI
OTIIHH:

*  ABTOMATHYECKH BLIYHCJIATH YHCJIO KJIaCTEpoB. Yucno KJIACTCPOB BBIYUCIIACTCA AaBTOMATHUYCCKU. Bur moxeTe
3aaTb MaKCUMAJIbHOE YUCJIO KJIACTCPOB B MOJIE MaKCﬂMyM.

M 33£laTl> YHCJI0 KJIACTEPOB. 3aHaI71TC, CKOJIBKO KJIACTCPOB JOJDKHO OBITh CO3/1aHO.

CraTucTHKH. DTOT MapaMeTp ONpeaesIsieT, CKOJIbKO CTATHCTUK OYAeT BKIIFOYEHO B MO/IeJIh. BO3MOXKHBI ONIHN:

* Bce. Bkmroyaercs Bcs CTAaTUCTHKA, CBA3daHHAA CO CTOJ'I6L[21MI/I 1 CO 3HAYUCHUSIMMU.

IMpumeuanue: DTOT mapaMeTp BKIIIOYAET COOP MaKCUMAILHOTO 00beMa CTATUCTUKHU, YTO MOXKET MOBJIUATH HA
MIPOU3BOIMTEIHHOCTD Balllell CUCTEMBI. ECJIM BBI HE XOTUTE MPOCMATPUBATEL MOJIENTb B IpaduieckoM Gopmare,
3agaiite Her.

*  CroJ0nbl. BrirouaeTcst ctaTUCTHKA 1O CTOJIOAM.

* Her. Bxirouaercs TOJILKO CTATUCTUKA, TpeOyemast 1JIsl CKOPUHTa MOJIEIIH.

BOCH[)OI’BBECTI/I pe3yabTaThl. Bximrounte sToT NICPCKIIFOYATCIIb, €CJIM Bbl XOTUTE 3aJaTh HAYaJIbHOC 3HAYCHUC
reHepaTopa HCGBI[OCHy‘iaﬁHBIX YHUCCJI OJIsI BOCIIPOU3BECACHU A aHAJIM34a. MoxHO 3a1aThb IEJIOC YUCJIO UJIM K€ CO3JaTh
HCCBHOCHy‘IafIHOG IEJI0C YMUCJI0, HaXXaB KHOIIKY CFeHepﬂpOBaTb.

PCA Netezza

AHaM3 riIaBHBIX KOMIOHEHTOB (principal component analysis, PCA) - 3To MOIIIHOE CPeICTBO COKpAIeHHsI 00bema
JIAaHHBIX, Pa3pa00TaHHOE JJI51 YMEHbIIIEHUS CJI0KHOCTU AaHHBIX. PCA HaXoauT JMHEHble KOMOUHAIIUY BXOTHBIX
moJieit, KOTOPBIMU IJIABHBIM 00pa30M ONpPENesIIOTCS U3MEHEHHS B IeJIOM Habope MOJIei, I/1e¢ KOMIOHEHTHI
OPTOTOHAJILHBI IPYT ApYry (He ckoppesmpoBanbl). Llens PCA - HaliTi HeOOJIbIIIOE KOJIMYECTBO MTPOU3BOIHBIX MOJICH
(TJIaBHBIX KOMIIOHEHTOB), KOTOPBIE 3P ()EKTHBHO CyMMUPYIOT HHPOPMALNIO HCXOAHOTO HAOOPa BXOAHBIX MOJICH.

Onuuu nonen PCA Netezza

Ha Bxmamke [Toss ykassiBaeTcs, OyayT JI NCIOJIb30BATHCS 3HAUCHHS POJICH MOJIeH, yke OnpeIesieHHbIe Ha
PACIOJIOKEHHBIX BBIIIE Y3JIaX, MM HA3HAYCHUE MOJIEH OyIeT BRIIIOJIHEHO BPYUHYFO.

Hcnosb30BaTh 3apaHee 3a/IaHHBIE POJIM. DTa OMIIKS MPUMEHSET TapaMeTPbl poJieit (Ha3HAYCHHH, IPSTUKTOPOB U TaK
Jasee) ¢ BocXoasuiero y3iaa Tun (uim Bkita ki THIIBI BOCXO/ISIIEro y371a HCTOYHHUKA).

Hactpouts Ha3navennsi noJeii. BeiOepute 3Ty OO PH JKeJTaHUT 33/1aTh Ha3HAYCHUS, IPEIUKTOPHI U IPYTHE POJIA
BPYYHYIO Ha 3TOM JKpaHe.
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Ioas. Vicnosb3yiiTe KHOIKM CO CTPEJIKAMHU JJIs1 HA3HAYEHUSI BPYYHYIO 3JIEMEHTOB U3 3TOI'O CIMUCKA MOJIIM
PAa3JIMYHBIX POJICH CpaBa Ha SKpaHe. 3HAYKM 0003HAYAIOT JOMYCTUMBIE YPOBHU U3MEPEHUS ISl KaXKIO0TO TOJIs
poJiu.

HaxxmuTte kHonky Bee, 4TOObI BEIOpATh BCe MOJISI B CHUCKE, NI HAXKMUTE KHOMKY OT/JEJILHOTO YPOBHS U3MEPEHUH,
4TOOBI BBIOPATh BCE MOJISI C 3TUM YPOBHEM.

ID 3amncu. [Tose, koTopoe OyIeT NCIOIb30BATHCS KaK YHUKATIHHBINA HICHTH(QUKATOP 3aIHCH.

IpeukTOpBI (BXO/IHBIE 10J151). BHIOEpHTE O/THO MJIM HECKOJIBKO MOJIeH KaK BXO/IHbBIE MOJIS IJIs IPEICKA3AHUSL.

Onuumn noctpoeHuna PCA Netezza

Ha BKJIaQJIKC HapaMeTpLI KOHCTPYKIUHU 3aAar0TCA BCE ONIUU IJI NOCTPOCHUSA MOACIIN. MO)KHO, KOHCYHO, IPOCTO
HaXXaTb KHOIIKY B])IHOJIHI’ITB, YTOOBI IIOCTPOUTHb MOJCJIb CO BCEMU ONIUAMMU 110 YMOJTUAHUIO, HO CKOPEC BCETO BbI
3aXOTUTEC HACTPOUTH KOHCTPYKIUIO OJIsI CBOUX COOCTBEHHBIX neJjei.

LlenTpupoBaTth 1anuble nepea BbruuciaenneM PCA. Ecii maHHBIN MepekIrouaTesb BKIIFOUCH (0 YMOJTYAaHUIO), 9Ta
ONIIWS TEPET AHATIM30M BBITIOJIHSIET EHTPUPOBAHNE TAaHHBIX (HAa3bIBAEMOE TaKXkKe "U3BJICUCHUE CPETHETO").
I_ICHTpI/IpOBaHI/IC JAHHBIX HCO6XOIII/IMO JJIs1 obecnieueHust TOTO, YTOOBI TJIABHBIN KOMIIOHEHT OIMUCHIBAJT HarpaBJICHUEC
MAaKCUMAJIbHOTO U3MEHEHNS, B IPOTUBHOM CJIy4a€ KOMIIOHEHT MOXKET 00JIbIIIE COOTBETCTBOBATEH cpeanemMy
3HAYCHUIO JAHHBIX. OOBIYHO 3TOT MEPCKIIFOYATCIIb BBIKJIFOYACTCA TOJIBKO JJI NOBBIICHUA IPOU3BOAUTCIIBHOCTH,
KOT/JIa JJAHHBIE YK€ MOJITOTOBJIEHBI 9TUM CIIOCOOOM.

BbmosmnTs MacmrabupoBanue JTaHHBIX nepe/l Bbruuc/ienneM PCA. DTa onius BBINOJIHSET MaclITAOUpOBaHUE
JIAHHBIX MIepe/T aHAJM30M. DTO JeJIaeT aHaJIM3 MEeHee MPOU3BOJILHBIM, KOTAa pa3IMyHbIe TIEpEMEHHBIC U3MEPSFOTCS
pa3HBIMM eqMHUIIAMHE. B cBoeii mpocTeiieit popme MaciTabupoBaHue JaHHBIX JOCTUTACTCS JIeJICHUEM KaXK 10t
MEPEeMEHHOMI Ha ee CpeTHEKBaIpATHIHOE OTKJIOHEHHE.

Hcnoab30BaTh MeHee TOUHBIN, HO ObICTPBIH MeTo X BbruncieHusi PCA. TTpu Be16ope 3TO# Onium aaroputM
UCIOJIB3YET MEHEE TOUHBIN, HO OBICTPBIN CIIOCOO HAXOXKACHUS TJIaBHbIX koMoHeHTOB (forceEigensolve).

YnpasneHue moaenamu IBM Netezza Analytics

Mopemm IBM Netezza Analytics 7oOaBIsSFOTCS Ha XOJICT U MAJIMTPY MOJIEJICH TaKUM e 00pa3oM, KaK OCTaIbHbIE
moaesm IBM SPSS Modeler, 1 X MOXHO HCIOJIb30BaTh TaKUM ke 00pa3oM. OHAKO €CTh HECKOJIBKO BasKHBIX
ocobeHHOCTeH, MocKoIbKY Bce Moaerm IBM Netezza Analytics, cozmanasie B IBM SPSS Modeler, daxTuueckn
CCBLTAIOTCS HA MOJIEJIH, XpaHSIIIecs Ha cepBepe 0a3bl JaHHBIX. TakuM 00pa3oMm, IS MPaBUILHOM pabOThI MOTOKA
TpebyeTcs coeuHeHne ¢ 02301 JaHHBIX, B KOTOPOH MO/IejIh ObLIa CO3/1aHa, M YTOOBI TAOIMIIA MOJIEIIN HE
M3MEHSLJIACh BHEIITHUM MTPOTIECCOM.

CKopuHr moaenen IBM Netezza Analytics

Mojenu peicTaBICHBl HA XOJICTE 30J0THIM 3HAYKOM cJienika Mojaesn. OCHOBHAS 1IeJIb CJICNKA - OIICHUBAHKE
JIAHHBIX JIJI TPOTHO3UPOBAHUS U AaJIbHEHIINIA aHa M3 CBONCTB Mojiesi. OIeHKH JOOaBJISIOTCS B BUE OJTHOTO MU
HECKOJIbKUX JTOMOJHUTEJIbHBIX MOJIeH JTaHHBIX, KOTOPbIE MOKHO JeJ1aTh BUJIMMBIMH, IIPUCOCIHHSIS K CJICIKY y3eT
TaOJMIIBI ¥ BBIMOJIHSSI BETBb MOTOKA, KAK OMMCAHO HUXE B 3TOM pasjielie. HekoTopble TuaioroBble OKHA CJIENKa,
Takue xak JlepeBo pemenuit u JepeBo perpeccuu, coaepkaTt TONOJTHATEbHYIO BKJIAIKy MoeiIh, Ha KOTOPOi
BBIBOJIUTCSI HATJISITHOE TPEACTABIICHUE MOJIEIIH.

JIOIOHUTENBbHBIE TI0JIs OTJIMYaroTca npedukcom $<id>- nepen nmenem noJis HasHaueHus, rae <id> 3aBucut or
MOJICJIM U MOKA3bIBACT THII T0OaBIIsseMoit nHpopManuu. Pa3mmunbie naeHTH(GUKATOPHI OMUCHIBAIOTCS B pa3/ieiiax,
MTOCBSIIEHHBIX CJIENIKY TOU MJIM MHOW MOJIEJIN.

YTOoOBI TOCMOTPETH OICHKH, BHIIOJHUTE CJICTYFOIIHE ICHCTBHS:

1. TIpucoeauHUTE K CJICTIKY MOJIEIH Y3eJT TA0IHIBL.
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2. OrtkpoiiTe y3es TaOJHIIbI.
3. IleaxauTe 110 KHOIKE BHINOJIHATS.

4. HpOprTI/ITe OKHO TaOJIMYHOTO BbIBOJIa 10 IMPABOTO Kpas, YTOOBI YBUACTH AONOJHUTEJIbHBIC ITOJIA U UX OLCHKU.

BxknaaKka cepBepa cnenka moaenu Netezza

Ha Bxmagke CepBep MOXKHO 3a/1aTh TapaMeTPhI cepBepa JJI CKOPHHTa MOJIe . MOKHO MO-TIPeKHEMY
UCIIOJIb30BAThH COEIMHEHUE C CEPBEPOM, 3aJAHHOE BBIIIIE, 4 MOXKHO NMIEPEMECTUTh JaHHbIC B IPYryio 0a3y TaHHBIX,
yKa3aB ee 3/eCh.

ITonpoGHocTH cepBepa 6a3 nannbIx Netezza. 31ech 3a1ar0TCS TOAPOOHOCTH O COCIMHEHUH TSI Oa3bl TAHHBIX,
KOTOPYIO XOTHUTE UCIOJIb30BATD JIJISI MOJICIIH.

* Hcnoab3oBaTh Bocxoasimee coemaurenne. (ITo ymomuanuro) Mcnob3yeT mogpoOHOCTH O COSTMHEHIH, 33 TaHHbIC
HA BOCXOJISILIEM Y3Jie, HAIIPUMED, Y3JIe UCTOYHUKA 0a3bl NaHHBIX. [Ipumeuanue: DTa omuus paboTaeT, TOJIBKO
€CJI BCE BOCXOISIINE y3JIbl MOTYT UCIOJIB30BaTh 00paTHBI neperoc SQL (SQL pushback). B aTom ciryuae
MEPEHOC JIAHHBIX U3 0a3bl JAHHBIX HE HYXEH, MOCKOJIbKY SQL MOJHOCTHIO peasin3yeT BCe BOCXOISIIUE Y3IIbI.

* IlepemecTHTh 1aHHBIE HA coelHeHHe. [ [epeHOCUT JaHHbBIC B yKa3aHHYIO 3/1eCh 0a3y JaHHBIX. DTO ACHCTBHUE
M03BOJIIET MOJEJIMPOBAHUIO PAOOTATh, €CIIM JaHHbIE HAX0A4Tcs B Apyroit 6a3e nanueix IBM Netezza, B 6a3e
JIAHHBIX OT APYroro NOCTABIIMKA WM aXKe B IJIOCKOM (daiisie. KpoMe Toro, 1aHHbIE IEPEHOCATCSI 0OPATHO B
YKa3aHHYIO 3/1eCh 0a3y JaHHBIX, €CJIM OHH OBLIM W3BJICYCHBI U3-3a TOTO, YTO y3eJI He BHIIOJIHUII OOPaTHBIN
neperoc SQL. Haxxmute xHonky IIpaBka, 4ToOOBI HAlTH U BEIOpATh coenuHenue. [pegocrepescerue: IBM
Netezza Analytics 0OBIYHO UCIIOIB3YETCS C OUCHB OOJIBIIMMH HabopaMu JaHHBIX. [lepenada 00IpIIX 00BEMOB
JTAHHBIX MEXIy 0a3aMU TaHHBIX WM U3 0a3bl JAHHBIX 1 OOPATHO MOXET 3aHAMATh OY€Hb MHOTO BPEMEHH, 1 110
BO3MOXKHOCTH €T0 CJIeAyeT n30erath.

Nmsa MOJECJ/IH. Nwms MOJCJIN. 10 UM BBIBOJIUTCA TOJIBKO IJIA I/IH(i)OpMa]_lI/II/I, U3MCHUTDH €10 3/71€Ch HCJIb34.

Cnenkun moaenen aepesbeB pewweHun Netezza

Crertox MOJCJIN ACPEBa pCHJSHI/IfI IMOKa3bIBACT BBIXOJHBIC JAHHBIC OII€paAllu MOACIMPOBAHUS U IIO3BOJIACT 3a1aTh
HEKOTOPBIC OIIIUMN OJI1 CKOPUHI'a MOICIIN.

[Tpwu 3amycke MOTOKA, COMEPIKAIIETO CICOK MOJICIIH IepPeBa PEIICHNUH, Ha 3TOT Y3€JI 10 YMOJTYaHUIO TOOaBIIAETCSI
OJTHO HOBOE TI0JIe, IMsI KOTOPOTO TOJIy4aeTCsl U3 MMEHN Ha3HAUCHHUSI.

Tabnuua 16. lNone ckopuHra MoAenu A8 AepeBa PeLLeHWi.

HVims 1o0aBJIeHHOr0 MOJIst 3uauenne

ST-uma_nasnauenus ITpenckazanHoe 3HaUEHUE AJ1s1 TEKYIIEH 3aIUCH.

Ecmu BB BBI6I/IpaCT6 OIIIUFO BoruucmTb BEPOATHOCTH HA3HAYCHHBIX KJIACCOB I 3anucei CKOPHHI'A HA y3JIC
MOJCJIUNPOBAHUSA UJIM B CJICTIKEC MOJCJIA U 3alTyCKACTC IIOTOK, ,E[O63_BJ'I$I€TC$I cJIeayrouiee moJie.

Tabnuua 17. [None cKkopuHra Moaenm AnA Aepesa PeLUeHwii - 10M0SHUTENBHO.

Vims n1o00aBJIeHHOT 0 MOJIst 3navenne

$IP-ums_naznauenus 3nauenue nocrosepuoctu (ot 0,1 mo 1,0) mis npeackazanus.

Cnenok aepesa peweHuin Netezza - Bknagka Mogenb
Ha Bxiagxe Mogestb BEIBOAUTCS BaXXHOCTbD MIPEIUKTOPA JJIsl MOJICIIH JIepeBa pellieHuil B rpaduieckoM popmarte.
Z[J'II/IHa IIOJIOCHI OTPAXACT BAXXHOCTDL IIPEAUKTOPA.

IMpnmeuanne: Korpa Ber paboTaete ¢ IBM Netezza Analytics Bepcun 2.x mim 60Jtee paHHEX BepCHH, COAEPKAMOE
MOJIEJIH JIepeBa PEIeHUIi BBIBOJUTCS TOJIKO B TEKCTOBOM (hopmarte.

I'maBa 6. MogermpoBanue 6a3 JaHHBIX ¢ Ucnosib3oBanneM IBM Netezza Analytics 107



J1s 5TUX BepcHii BEIBOANUTCS CIICAYIOIIAst HHPOPMATHS:

e Kaxmas cTpoka TeKCTa COOTBETCTBYET y3JIy WM KOHETHOMY y3JIy.
e OrtcTyn oTpaxaeT YpOBEHb JepeBa.

e J171s1 y3J1a BEIBOAMUTCS YCIIOBHE PACIICTIIICHHUS.

M I[J'IH KOHCYHOT'O y3JIa BBIBOJUTCA METKA HA3HAYCHHOI'O KJIacca.

CnenoK aepeBa pelwueHnin Netezza - Bknagka NMapameTpsol
Ha Briaake ITapaMeTpbl MOXHO 3aaTh HECKOJIBKO OIIUI [1JIs1 CKOPUHI'Aa MOJIEJIN.

BxJrounth BX0/AHBIE N0JIS. DTa OMIKS, €CJIM OHA BhIOpaHa, epefaeT BeCh MCXOIHBINA HUCXOASIINN TOTOK BXOJHBIX
noJiel, 106aBJIsis K KaX 40! CTPOKE JAHHBIX JOMOJHUTEIbHBIE MOJISI MOICIMPOBAaHUS. ECIIN BBIKJIIOUUTE 3TOT
nepeKJiroyaTesb, OyayT Nepe1aBaThCs TOIbKO noJje ID 3anucu u JonoIHUTEbHbIE OIS MOAEIMPOBAHNUS, U3-32
4ero MOTOK OyaeT oOpadaTsiBaThCs ObICTpEE.

BbIuHC/IHTH BEPOSITHOCTH HA3HAYEHHBIX KJIACCOB /IS 3anmceii ckopunra. (Tosmbko i JdepeBa perrenuii 1 HanBaoro
kputepus baiteca) Dta onnus, eciim oHA BEIOpaHa, 03HAYAET, YTO JIONOJHUTEJIbHBIE TTOJISI MOACIMPOBAHMS OYAyT
COZIEPKATH TI0JIe JOCTOBEPHOCTH (TO €CTh, ITOJIE BEPOSITHOCTEN) TakKe, KaK U MoJie pecka3annii. ECM BBIKJIIOYHTH
3TOT MEPEKII0YaTesb, OyIeT TeHEpUPOBATHCSA TOJIBKO MOJIe IPeACKa3aHUi.

HUcnoan3oBath ACTEPMUHMPOBAHHBIC BXO/IHbIC TAHHBIC. Eciu sTa onuus BI)I6paHa, OHa YKa3bIBAaCT, YTO JIr000M
aJIrOpuTMm Netezza, BBINTOJIHSIFOLIUNA HECKOJIBKO IpOXOJO0B B OAHOM IIPEACTABJICHUH, 6yHCT UCIIOJIb30BATh Ha
KaXXI0M IIpOXOoa€ OAUH U TOT XK€ Ha60p JaHHBIX. Eciu BBI BBIKJIIOUHTE 3TOT NEPCKIIFOYaTECJIb, YKa3bIBas, YTO 6y)_'[yT
HCIOJIB30BATHCA HEACTCPMHUHUPOBAHHBIC JaHHBIC, CO3ACTCsI BPEMCHHA Ta6m/ma, coacpxKalasi BeIXOIHBIC JaHHBIC
JUJIs O6pa6OTKI/I, TAKHC KakK IIOJIYYCHHBIC Ha Y3JI€ pa3ICJICHUA; 3Ta Ta6m/1ua YAQIIACTCS MOCJIE CO3AaHUA MOJICIIN.

Cnenok aepesa pewweHun Netezza - Bknagka lNpocmoTp
Ha Bxutajixe ITpoecMoTp nokasaHo npescTaBiieHue iepeBa Il MOJIEIN AepeBa B TOM ke Buje, kak 31o SPSS Modeler
JIeJIaeT J1JIs MOJIEJIN IePeBa PEIICHU.

IMpnmeuanne: Ecimm momess moctpoena mpu momonm IBM Netezza Analytics Bepcun 2.x mym Ooiee paHHeid,
Bkianka IIpocmotp mycra.

Cnenok moaenu k-cpeaHux Netezza

Crnenxu mopeneit K-cpenHux comepxat BCo HHOOPMALMIO, 3aXBAYCHHYIO MOJIEJIbIO KJIACTEPU3ALNH, & TAKKE
uHpopMmaruio 00 0Oyyaromux JAHHBIX U IPOILECCEe OLEHKH.

ITpu 3amycke noToka, coaepxkaliero cjienok Moaesnu K-cpennux, 9ToT y3ei 100aBJiIseT ABa HOBBIX MOJIS,
coepamux NHGOPMAIMIO O TPUHAJISKHOCTH K KJIACTePY ¥ PACCTOSIHAU OT Ha3HAUYCHHOT O [ICHTPpa Kj1acTepa JIs
nanHoi 3anucu. Hosoe noste ¢ umenem $KM-K-Means npeiHa3HaueHO [JIsl IPUHAIISKHOCTH K KJIACTEPY, 4 HOBOE
nosie ¢ umeHeM $KMD-K-Means - 117151 pacCTOSIHES OT [EHTPa KJIacTepa.

Brknaaka Cnenok K-cpeaHux Netezza - Mogenb

Bxutagka Mopeiib COIEpKUT pa3InuHble rpaduueckre NpeICTaBIeHNs], Ha KOTOPBIX IPUBOJUTCS CBOAHAS
CTATUCTHKA U paclpeesIeHus 171 MoJIel B ki1acTepax. MoKHO 3KCIOPTUPOBATh AAHHBIE U3 MOJEJIN UJIH e
9KCIIOPTUPOBATH IPEACTABIICHUE KaK H300pakKeHHe.

Korna Bl pabortaere ¢ IBM Netezza Analytics Bepcun 2.x nim 6oJiee paHHAX BEPCHH, UM KOT/1a BBl CTPOUTE
MoJienb ¢ Mepoit MaxajaHoOuca B KauecTBe MephI PACCTOSIHUSA, COACPRKIMoe Mo/ieeit K-cpeTHnX BEIBOAUTCS

TOJILKO B TEKCTOBOM (popmarte.

Jln1s 5TUX BepcHii BEIBOAUTCS CIISAYIOLIAst HHPOpMAIHS:
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e Csojnble CTATHCTHKH. [[J151 caMOro MaJIeHbKOTO M CAMOTO OOJIBIIOTO KJIACTEPA CBOAHBIE CTATUCTUKU
MOKAa3bIBAIOT YMCJIO 3amnuceii. B CBOJIHBIX CTATUCTUKAX BBIBOJAUTCA TAKXKE IPOUCHT Ha6opa JAaHHBIX, 3aHUMaeMBbI
STHMH KJIACTEPAMH. DTOT CIHUCOK MOKA3BIBACT TAKXKE OTHOIICHHE PA3MEPOB CAMOTO GOJIBIIIOTO U CAMOTO
MaJIeHbKOT'O KJIaCTEePOB.

* Csojxka kiacrepuzanui. B cBojike KjIacTepusanuy NepeunucIsiioTCst KJIACTePhbl, CO3AaHHbIE aNropuTMoMm. Jluis
KaX/I0r0 KJIacTepa B TabJIMIe TOKa3aHO KOJIMUYECTBO 3aMUCell B 9TOM KJIACTEpPe BMECTE CO CPETHUM PACCTOSHUEM
OT IEHTPA KJIacTepa /10 ITUX 3aIUCEi.

Cnenok K-cpeaHux Netezza - Bknagxa NapameTpbl
Ha BKJIa K€ HapaMeTpLI MOJXXHO 3a4aTb HECKOJIBKO OHL[I/IfI JJI1 CKOpHUHT'a MOJICJIN.

Bru1iounTH BXOAHbIE MOJISA. DTa ONIMS, €CJIM OHA BHIOpaHa, epeaeT BeCh UCXOIHBII HUCXOASIIMI TOTOK BXOAHBIX
noJiei, 106aBJIsAs K KaX 0! CTPOKe JAHHBIX JONOJHUTEIbHbIE 0JI1 MOJACIMPOBaHNs. EC/IM BBEIKIIIOYUTE 9TOT
IepeKIIroYaTesb, OyayT HepeaaBaThes TOIbKO noJie ID 3anucu u 1onoJHUTeIbHbIE 10JI MOAESIMPOBAHYS, H3-32
4ero NOTOK OyJeT oOpadaThIBaThCs OBICTpEE.

Mepa pacCcTosiHus. MGTOH, I/ICHOJ'H)3yCMbII71 JJIA UBMEPCHUS PACCTOSAHUSA MEXKY TOYKAMU JAHHBIX; YeM 0oJIbIIIe
pacCTossHus, TEM 0OoJIbIIIe pas3jm4uns. OHHI/II/IZ

* EBkimposo. (o ymosuanuro) PaccTosiHue Mexay AByMsI TOYKaMM BBIYUCIIIETCS TyTEM UX COSTUHEHHS 110
IPSIMOM.

* ManxerTteHnckas. PaccTosiHne Mex Iy AByMsl TOUKaMU BBIYUCIISIETCS KaK CyMMa aOCOTIOTHBIX PA3HOCTEN MEXITY
UX KOOPAUHATAMI.

M Kaﬂﬁeppa. AmHajornyHa MaHXETTEHCKO MEpPE PaCCTOAHUA, HO OoJtee YYBCTBUTCJIbHA K TOUYKaM JaHHBIX,
HaxXoaAmmumMcCa OJIKE K HUCTOYHUKY.

° MaKCl/lMyM. Paccrostaue MCEXKIAY ABYMSI TOUKAMU BBIYUCIIACTCA KaK HauOoJIbIIee U3 pa3J'II/I‘II/Iﬁ 10 JTIF00O0M U3 UX
KOOpAUHAT.

Cnenku moaenen 6anecoscKon cetu Netezza

Crrenok Mojiem 0afecoBCKOM CETH MPeAOCTABIISET BO3MOXHOCTD 33/TaHUS ONIUH 1T CKOPUHTA MOJICIIH.

Ipu 3amycke MOTOKA, COACPIKALIETO CIICHIOK MO/IeIH OaeCOBCKOI CeTH, Ha y3eJ1 100aBIISeTCsE OJJHO HOBOE IOJIE,
UM KOTOPOI'o NOJIYy4YacTCAd U3 UMCHU HA3HAYCHU .

Tabnuua 18. NMone ckopuHra moaeny 415 6aiecoBCKOM CETH.

Vimsi 100aBJIEHHOTO TOJIst 3Hauenne

$BN-ums_naznavenus ITpenckazannoe 3HaUeHUE AJ1s1 TEKYIIEH 3aIUCH.

Ber moxeTe IPOCMOTPETb AOMOJIHUTEIBbHOC ITOJIC, NPUCOCANHUB K CJICIKY MOJCIIN y3€JI Ta6m/1ua 1 3aIyCTUB €T 0.

Cnenok 6ailecoBCKOI ceTu - BKNaaKa MapameTpbl
Ha BKJIaJIKC HapaMeTpm MOXHO 3a4aTh ONIUU JJIsI CKOPUHTAa MOJCIIN.

]_Ie.]]l). Ecim BBI X0THTE IPOBECTU CKOPUHTI IJIA I1OJI Ha3HAYCHU S, OTJIMIAOIIETIOCs OT TEKYIIEIO Ha3HAUYCHU S,
BbI6€pI/ITC 9TO IIOJIC Ha3HAUYCHUS 31ECh.

ID 3amucu. Ecyim moste ID 3anmcu He 3a1aHO, BBIOEPUTE 3/1€CHh 3TO MOJIE JIJIS UCTIOJIb30BAHMS.

Tun nporuo3a. BapuaHT anropuTma npeacka3anusi, KOTOPbIA BBl XOTUTE UCTIOIb30BATH!

*  Hawnxyunmii (camblii KOppeJupoBaHHbI coceTHMil). (Mo yMouaHuto) Vicnob3yeT HanboJree KoppesMmpoBaHHBII
COCEJTHUH y3€1.

* Coceanuii (B3BellleHHbIH NPOrHO3 coceIHUX). Vicnob3yeT B3BELIEHHBIN TPOTHO3 OT BCEX COCETHUX Y3JIOB.
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* Henyctble cocequne. To xe, 4TO U B IPEBIIYyIIEH ONINKI, HO HTHOPUPYIOTCS Y3JIbI C YCTHIMHU 3HAYECHUSIMU (TO
€CTh y3JIbl, COOTBETCTBYIOIIHE ATPUOYTaM C MPOMYIIEHHBIMI 3HAYSHUSIMH IS 9K3eMILIIPa, IPOTHO3 JUIS
KOTOPOTO BBIYHUCIIAETCS).

BxJtrounTh BXOIHBIE MOJIS. DTa OMIHUS, CIM OHA BhIOpaHa, epeacT BeCh MCXOHBINA HUCXO/ISIINAN MOTOK BXOTHBIX
OJIEH, T00aBIISISI K KaX/10i CTPOKE JTAHHBIX JIOMOJIHUTEILHBIE [0JI1 MOICIMPOBAHUS. ECIIM BBIKIIFOYUTD 3TOT
MePEeKITIoYATE b, OYIYT MEPEAaBATLCS TOJLKO moJie ID 3anucu u JONOJHUTEIbHBIE OISl MOJISIUPOBAHMUS, U3-3a
4ero MoTok OyaeT o0padaThIBaThCs OBICTpEE.

Cnenkun HanBHbIX moaenen baneca Netezza

Crienox HauBHOU Moziesu baiieca mpeiocTaBiiseT BO3MOXKHOCTD 3a1aHUsI ONIUIA JJIs CKOPHHTA MOJIEJIN.

HpI/I 3alyCKe MMOTOKA, COACPKAIICTO CJICIOK HAWBHOU MoOJe Baﬁeca, Ha 3TOT y3€J1 10 YMOJIYaHUIO nobaBisieTcs
OJHO HOBOC II0JIC, UM KOTOPOI'O IMOJIYIa€TCA U3 UMCHU HA3HAYCHUA.

Tabmuua 19. lNone ckopuHra HauBHo¥ Mogenm baileca - 3HadeHue rno yMonYaHuio.

Nmst 100aBJIEHHOT 0 NOJIsI 3navuenne

ST-uma_nasnavenus ITpenckasaHHOe 3HAYCHHUE JJISI TEKYIICH 3aIHCH.

Ecmm BEI BBI6I/IpaeTe om0 BbIMHCIHTH BEPOATHOCTH HA3HAYCHHBIX KJIACCOB /1A 3anmceii CKOpMHI'A HA Yy3JIC
MOACJIUPOBAHUA UJIU B CIICIKEC MOJCJIA U 3alTyCKACTE NMOTOK, J:[O63.B.HHI-OTC$[ CJICOYIOIIUEC ABA MOJIA.

Tabnuua 20. Nons ckopuHra HanBHow Mozaeny bavieca - 40MOMHNTENbHO.

HWmst 100aBJIeHHOr 0 MOJIst 3navenne

SIP-uma_nasznauenus BaiiecoBckuit uucmTe b Ki1acca Ui 9K3eMILIsipa (TO eCTh
MPOU3BE/ICHIE APUOPHON BEPOSTHOCTH KJIACCA M YCIIOBHBIX
BEPOSITHOCTEI 3HAUCHMI aTPUOYTOB IK3EMILISIPA).

SILP-umsa_nasnauenus HartypasbHblit Jlorapudm mocieiHero.

HOHOHHI/ITSHLHLIC II0JIA MOXXHO ITPOCMOTPETH, IPUCOCIMHUB K CJICTIKY MOJCJIN Y3€JI Ta6m/1ua 1 3aIyCTHUB €T0.

Cnenok HauBHoro baineca Netezza - BknagKa MapameTpsbl
Ha BKJIQJIKC HapaMeprl MOHO 3aJaTh ONIXU JJII CKOPUHT'Aa MOJCIIN.

BxJtrounTh BXOAHBIE MOJIS. DTa OMIHUS, CIM OHA BhIOpaHa, epeacT BeCh MCXOTHBINA HUCXO/ISIINN MOTOK BXOTHBIX
OJIEH, T00aBIISISI K KaX/10i CTPOKE JTAHHBIX JIOMOJIHUTEILHBIE [0JI1 MOICMPOBAHUSL. EC/IM BBIKJIFOYUTD 3TOT
MePEeKIIIoYATE]Tb, OYIYT MEPEAaBATLCS TOJLKO moJie ID 3anucu u JONOJHUTE IbHBIE OISl MOJISIUPOBAHMUS, U3-3a
4ero MoTok OyaeT o0padaThIBaThCS OBICTpEE.

BbIunC/IHMTH BePOSITHOCTH HA3HAYEHHBIX KJIACCOB /15 3amuceii ckopunra. (Tospko nuist Jlepea pemtennit 1 HaneHOro
kputepus baiteca) Dta ommus, ecm oHA BEIOpaHa, O3HAYAET, YTO JOMOJIHUTEIIbHBIC TOJISI MOACIUPOBAHUS OYIyT
CO/IEPKATH MOJIE TOCTOBEPHOCTH (TO €CTh, IIOJIE BEPOSTHOCTEH) Takke, Kak U MoJIe npeacka3anuii. Ecim BBIKIIOUNTD
9TOT MepeKJIroYaTellb, OyIeT FeHEPUPOBATHCS TOJIBKO MOJIE MPEACKa3aHu.

VAy4ummTh TOYHOCTH BEPOSITHOCTEH /151 HeOOILIINX WM CHIILHO HecOAIaHCHPOBAHHbIX HA00pOB AaHHbIX. [Tpu
BBIYUCIICHUY BEPOSITHOCTEH 3Ta (DYHKIIHS BBI3BIBACT CIIOCOO mM-ONECHKH IS HCKITFOUCHUS HYJIEBBIX BEPOSITHOCTEH IpH
BBIYUCIICHUA. DTOT TUI BBIYUCIICHIS BEPOSTHOCTEH MOYKET BBIOJIHATHCS MEJICHHEH, HO OH JaeT JIyqIIne
pe3yIbTATHI I HEOOJIBIINX U CUIIFHO HecOaJTaHCHPOBAHHBIX HAOOPOB TaHHBIX.

Cnenku mogenenn KNN Netezza

Crenox monem KNN mpenocTaBiisieT BO3MOXKHOCTD 3aJaHus ONIUN [JIs1 CKOPUHTA MOJCIIH.
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ITpu 3amycke moToka, coaepxarrero cienok Mmoaenu KNN, Ha y3es1 1o0aBiIseTcs OJHO HOBOE T0JIe, UMsI KOTOPOTO
MOJIy1a€TCsd U3 UMECHU HA3HAYCHU .

Tabnuua 21. lNone ckopuHra moaemm A KNN.

HVims 100aBJIeHHOr 0 MOJIst 3navuenne

SKNN-umsa_naznavenus IIpenckazannoe 3HaUEHUE AJ1S1 TEKYIIEH 3aIUCH.

Ber moxxeTe IPOCMOTPETb AOIOJIHUTEIBbHOC I10JIC, IPUCOCANHUB K CJICIKY MOJCIIN y3€J1 Ta6m/1ua 1 3aIyCTUB €T 0.

Cnenok KNN Netezza - Bxnagka NapameTpbl
Ha Brianke ITapaMeTpsl MOXHO 3a4aTh ONLUY AJIs1 CKOPUHIA MOJEJIN.

Mepa PacCTOSIHMSA. MCTO}_'[, I/ICHOJ'II)3yeMI)II71 JJIA UIBMEPCHUSA pACCTOSAHUSA MEXY TOYKAMU JAaHHBIX; YeM 0oJIblIIe
pacCTossHUusd, TEM 0oJIbIIIe pas3jm4ns. OHHI/II/IZ

* EBkumaoBo. (o ymouanuio) PacctostHue Mexay AByMsI TOYKAMH BBIYUCIIAETCS yTEM UX COSTUHEHHS 110
IPSMOM.

* ManxerTreHnckas. PaccTosiHne MexIy AByMsl TOYKAMHU BBIYUCIISETCS KAK CyMMa aOCOIIOTHBIX PA3HOCTEN MEXITY
nX KOOPAWHATAMH.

* KanOeppa. AnajiorniHa MaHXETTEHCKOI Mepe pacCTOSIHUS, HO OoJiee YyBCTBUTEIbHA K TOUYKAM JaHHBIX,
HAXOASIINMCS OJIKE K ICTOYHUKY.

* MaxkcumyMm. PaccrosiHie MexIy IByMsI TOYKaME BBIYMCIISETCS KAK HAUOOJIbIIIEe U3 PA3IMIU [0 JIFOOOM U3 UX
KOOPJMHAT.

KomuecTBo 6/mkaiimmx coceseii (K). KoymiecTBo 6immkaitimmx cocenneit 1151 KOHKpeTHOTO Habmonenus. OOpaTure
BHUMAaHUE HA TO, YTO MCIOJIb30BaHNE OOJIBIIIEr0 YUCIA COCe/Iel He0OsI3aTeJIbHO MPUBOAUT K O0JIee TOYHON MOIEIIH.

Bb160Dp £ ynpaBisieT COOTHOIIIEHHEM MEXIy MPe0TBpallleHneM epeoOyUueHus (OHO MOKET OKa3aThCsl BAXKHBIM
OCOOEHHO /U1 "3alIyMJICHHBIX" TaHHBIX) U pa3peleHns (IPUBOASIIETO K PA3INYHBIM PEICKa3aHUAM JJIS CXOKHIX
3K3eMILTSIPOB). OOBIYHO 3HAYCHUE k MPUXOIUTCS HACTPAUBATH [IJIs KAXKIOr0 Habopa JaHHBIX C TUITMYHBIMU
3HAYCHUSIMU, PAHT KOTOPBIX MEHsIeTCs OT 1 10 HECKOJIbKUX JECSATKOB.

BxJirounTs BX0AHBIE MOJIS. DTa ONIHUS, €CIM OHA BBIOpaHa, epeacT BeCh NCXOMHBINA HACXO/ISIINAN MOTOK BXOTHBIX
OJIeH, T00aBIISISI K KaX/10# CTPOKE JTAHHBIX IOMOJIHUTEILHBIE [OJI1 MOJICTIMPOBAHUSL. ECIIM BBIKIIFOYUTD 3TOT
HePeKIIIoYATElb, OYIYT MEPEAaBATHCS TOJILKO noJie ID 3anucu u JONOJHUTEIbHBIE OISl MOJISIUPOBAHMSI, H3-3a
Yero MoTok OyaeT oOpadaThIBaThCS ObICTpEE.

HOpMaJ’ll’ll}OBaTb N3MEHCHHUS nepe/l BLIMUCICHUEM PACCTOSAHUS. Orta onnus, €CJIu OHa BbIGpaHa, CTAaHAApTU3UPYET
U3MEPECHU OJI1 HENPEPBIBHBIX BXOJHBIX noJjiei nepea BbIYMCIICHUEM 3HAYCHU I paCCTOHHHﬁ.

Hcnonb3oBaTh cTep:KkHeBbIe HAOOPHI [1JIs1 NOBbIIIEHHS IPOU3BOIUTEILHOCTH J1JIs1 00JILIIMX HA0OOPOB JAHHBIX. DTa
OIIIIMS, €CJIM OHA BBIOpAHA, UCIOJIb3YeT BHIOOPKH CTEPIKHEBBIX HAOOPOB JI YCKOPEHUS BLIYUCIICHUS B CIIyvae
y4acTHs B HeM OOJIbIIIMX HAOOPOB TAHHBIX.

Cnenku moaenen pasaenutenbHon Knactepusauum Netezza

Crienox MOOCIN pa3IICJ'II/ITCJ'IbHOI71 Kj1acTepusaiuu npeaoCTaBId€T BO3ZMOXHOCTD 3aJaHUA OnuuM 1J1s CKOpHUHIa
MOJEJIN.

HpI/I 3aIlyCKE MOTOKA, COACPKAIIETO CIICIOK MOJCJIN pa3IleJ'IPITeJ'ILHOﬁ KJlacTepusanuu, Ha 3TOT y3€J1 nobaBisieTcs
JABa HOBBIX IIOJIsI, UMCHA KOTOPBIX ITOJIYUYAOTCA U3 UMCHU HA3HAUYCHUS.
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Tabnuua 22. [Monsa CKopuHra MoAenM ANA PasaennTeIbHON Knactepuaaumm.

Vims 100aBJIeHHOT 0 MOJIst 3navenne

$DC-uma_nasnauenus Wnentudukatop moakIacTepa, KOTOpOMY Ha3HAYEHA TEKyIast
3QIKCh.

$DCD-umsa_nasnauenus PaccTostHrE OT IIEHTpa MOAKJIACTEPA ISt TEKYIIEH 3aIHCH.

JlonoJTHUTEIbHBIE TOJI MOXKHO IPOCMOTPETh, TPHCOEINHNUB K CIICTIKY MOJIEJ N y3es Tabuna u 3aiyCTUB ero.

Cnenok pasgenutenbHon Knactepusauumn Netezza - BknagKa MNapameTpbl
Ha BKJIa K€ HapaMeTpm MOXHO 3a4aThb OIIIUU OJIsd CKOPUHI'da MOICIIN.

BruiounTh BXOAHbIE MOJISA. DTa ONIMS, €CJIM OHA BBIOpaHa, epeaeT BeCh UCXOIHBII HUCXOASIIMI TOTOK BXOAHBIX
noJiei, 106aBJIsAs K KaX 0l CTPOKe JAHHBIX JONOJHUTEIbHbIE [T0JI MOJACIMPOBaHNs. EC/M BBIKJIIOYATE 9TOT
HepeKIrouaTesb, OyayT HepeaaBaThes TOJIbKO noJte 1D 3anmcn u 1onoJHUTEeNIbHbBIE T0JI1 MOJESIMPOBAHUS, U3-32
4ero MOTOK OyJeT oOpadaThIBaThCs OBICTpEE.

Mepa paccrosiaus. MeTo, UCTIOIb3YEMBbIH 111 U3MEPEHUS PACCTOSHUS MEXAY TOUKAaMU JAHHBIX; 4YeM OOJIbIle

paccTosiHus, TeM OoJiblie pasanyuust. Onuu:

* EBkimaoBo. (1o ymouanuro) PaccTostHue Mexxay ABYyMsI TOUYKAMM BBIYUCIIIETCS MTyTEM UX COSTUHEHHS 11O
IPSMOM.

* ManxerTeHnckas. PaccTosiHne Mex Iy AByMsl TOUYKAMH BBIYUCIISIETCS KAK CyMMa aOCOJIFOTHBIX PA3HOCTEN MEXKIY
UX KOOPIUHATAMU.

M Kaﬂﬁeppa. AHaJIornyHa MaHXeTTEHCKOM MEPE PacCTOAHUA, HO Ooiee YYBCTBUTCJIbHA K TOYKaM JaHHBIX,
HaxXoAmmumMcCa OmmKe K HUCTOYHUKY.

* MaxkcumyMm. PaccTosiHue Mexay IByMsI TOYKAME BBIYUCIISETCS] KAK HAUOOJIbIIIEe U3 PA3IMYUN [0 JIFOOOM U3 UX
KOOPJIMHAT.

ITpnmenennblii ypoBeHb Hepapxuu. Y poOBeHb HEPaPXUH, KOTOPHIN HYKHO IPAMEHUTH K TAHHBIM.

Cnenku mogenen PCA Netezza

Crenox monemu PCA npegocTaBiisieT BO3SMOXHOCTD 3aJaHUSI OIIHU 1711 CKOPUHTA MOJCIIH.

HpI/I 3alyCKe MMOTOKA, COACPKAIIETO CJICNOK MOJCJIN PCA, Ha 3TOT y3€J IO YMOJIYaHUIO J100aBJISIETCS OJTHO HOBOE
ToJie, UM KOTOPOI'o NOJIYyYaeTCsa U3 UMCHU HA3HAYCHUS.

Tabnuua 23. lNMone ckopuHra mogemm ansa PCA.

Nmst 106aBJIEHHOI 0 MOJIsI 3navuenne

SF-umsa_nasnauenus IMpenckazanHOe 3HAYCHUE AJISI TEKYIIEH 3aIHCH.

Ecam BBI BEIOMpaeTe O0JIbIiee eANHAUIBI 3HAUCHHE B 110JIe UHC/I0 rJIaBHBIX KOMIIOHEHTOB ... HA y3J1e MOJICIMPOBAHUS
WJIM B CJICTIKE MOJICJIN M 3aIyCKaeTe MOTOK, Ha y3JIe J00aBIIsIeTCss HOBOE MOJIe IS KaK10T0 KOMIIOHEHTa. B aTom
cilyyae UMeHa ToJIeit TonojHsoTes cyddukcamu -n, rae n - 3To HoMep KoMIoHeHTa. Hanpumep, ecim Moieb
HA3BIBACTCS pCca U COJICPXKUT TPHU KOMIIOHSHTA, HOBBIC OJIst Oy Iy T Ha3bBaThes $3F-pea-1, $F-pca-2 u $F-pca-3.

I[OHOJ'IHI/ITCJ'IBHBIC I10JIA MOXHO ITPOCMOTPETH, IPUCOCAUHUB K CJICTIKY MOJCJIN Y3€J1 Ta6nnua 1 3aIyCTUB €T0.

CnenoK PCA Netezza - Bknaaka NMapameTpbl
Ha BKJIa K€ I'IapaMeTpm MOXKHO 3aaTh ONIWU IJId CKOPUHT'Aa MOJCIIN.

Yuc10 riiaBHbIX KOMIIOHEHTOB, HCII0J/Ib3YEMbIX B MPOCKIIUM. KosmuecTBo ri1aBHBIX KOMIIOHCHTOB, 10 KOTOPBIX BbI
XOTUTEC YMCHBIIUTD Ha6op JAHHBIX. 9TO 3HAYEHHE JOJDKHO HE MPEBOCXOJUTH YUCIa anI/I6yTOB (BXO,E[HI)IX noneﬁ).

112 PykoBOACTBO IO MCCIICIOBAHMIO AaHHBIX B 6a3e maHHbIX IBM SPSS Modeler 17.1



BruiounTh BX0/AHbIE OIS, DTa ONIM, €CJIM OHA BHIOpaHa, epeaeT BeCh UCXOIHBII HUCXOASAIIMI TOTOK BXOAHBIX
Hoﬂeﬁ, £[063.BJ'IHH K Ka)K}:[OfI CTPOKE JaHHBIX JONOJIHUTEJIbHBIC ITOJIA MOJACIIMPOBAHUS. Ecim BBIKJIFOUUTE 3TOT
HepekyroYaTesib, OyayT nepegaBaTbes TOJIbKO 1oJIe 1D 3anucy u ONOHUTEIbHBIE OIS MOASIUPOBAHUS, U3-32
4ero NoTOoK OyJeT oOpadaThIBaThCs OBICTpEE.

Cnenkun moaenen aepeBbeB perpeccun Netezza

Crertox MOJCJIU ACPEBA PErPpeCCUm MPCAOCTABIISACT BO3MOXHOCTD 3aJaHUA ONIUM AJ1s CKOpHHI'a MOJCJIN.

[pu 3amycke MOTOKA, COAEPIKAIIETO CICOK MOJIEIN JIepeBa PErpeccuu, Ha 3TOT y3eJI M0 YMOJTYAHUIO 100aBIISIeTCS
OJIHO HOBOE IOJIE, UMsI KOTOPOTO MOJIy4aeTCs U3 UMEHU Ha3HAYEHHUSL.

Tabnuua 24. lNone ckopuHra MoAenm ANs AepeBa Perpeccum.

HVims 1o06aBJIeHHOr0 MOJIst 3uauenne

ST-uma_nasnauenus IIpenckazanHoe 3HaAUEHUE AJ1S1 TEKYIIEH 3aIUCH.

Ecmm BB BLI6I/IpaCT€ OIIIUFO BoraucmTth OICHOYHYIO JUCHCPCHIO HA Y3JIC MOACIMPOBAHUA UJIA B CJICIIKEC MOJICIIN U
3allyCKacTeC IOTOK, ,Z[O6aBJ'I$[€TC$I cJIeaAyrouiee moJie.

Tabmuua 25. [None ckopuHra MoAeny Ans AepeBa Perpeccuy - ZOMnoaHUTEbHO.

Vims n1o06aBJIeHHOT 0 MOJIst 3navenne

$IV-uma_nasnauenus OlneHeHHbIE JUCTICPCUH MTPEICKA3aHHOTO 3HAUCHUS.

JonoHuTeIbHbIE TOJISI MOXHO MPOCMOTPETD, MPUCOEAMHMB K CJIETIKY MOJIeSn y3es1 Tabymia u 3amyCcTUB ero.

CnenoK aepeBa perpeccuu Netezza - Bknagka Moaenb
Ha Bkagxe Mojesb BBIBOJIMTCS BAXXHOCTD MPEIUKTOPA JIJISI MOJEIIH JiepeBa perpeccuu B rpadguueckoM popMmare.
Z[J'II/IHa IIOJIOCHI OTPAXACT BAXXHOCTD IIPEAUKTOPA.

IMpumeuanne: Korma Ber pabotacte ¢ IBM Netezza Analytics Bepcuu 2.x uim 60Jiee paHHUX BEPCHi, COAECPKUMOE
MO/IEJIN JePeBa PErPECCUU BBIBOIUTCSI TOJIBKO B TEKCTOBOM (hopmare.

JJ1s 9TUX BepcHii BEIBOIUTCS CJICAYIOIIAsI HHPOPMAIIHS:

e Kaxmas cTpoka TeKCTa COOTBETCTBYET y3JIy MJIM KOHEUHOMY y3JIy.
e OTCTyn OTpakaeT YpOBEHb JepeBa.

e J17s y3J1a BBIBOAUTCS YCJIOBHE PACIIETIICHUS.

M Z[.J'IH KOHCYHOI'O y3J1a BBIBOAUTCA METKA HA3HAYCHHOI'O KJIacca.

Cnenok gepeBa perpeccuu Netezza - Bknagka NapameTpbl
Ha BKJIa K€ HapaMCTpLI MOHO 3a4aTh ONIWU JJIsI CKOPUHT'Aa MOJCIIN.

Bk10unTH BXO/IHBIE OJIsI. DT OIIMS, €CJIM OHA BBIOpaHa, NepeaeT BeCh UCXO/HBIN HUCXOISAIINN TOTOK BXOAHBIX
OJIeH, T00aBIISISI K KaX/10# CTPOKE JTAHHBIX TOMOJIHUTEIbHBIE [OJI1 MOJICTIMPOBAHHUS. EC/IM BBIKIIFOYUTD 3TOT
HePeKIIIoYATElIb, OYIYT MEPeAaBATLCS TOJILKO noJie ID 3anucu u JONOJHUTEIbHBIE OISl MOJISIUPOBAHMSI, H3-3a
4ero MoTok OyaeTr o0pabaThIBaThCs OBICTpEE.

Paccuurars ouenky jucnepcun. O603Ha4aeT, TOHKHBI JIU ObITH BKJIFOUEHBI B BBIXO/IHbBIE TAHHBIE AUCIEPCUU
Ha3HAYEHHBIX KJIACCOB.

Cnenok aepesa perpeccuun Netezza - Bknagka lNpocmoTp
Ha Bkiaake IpocMoTp mokaszaHo mpeacTaBJIieHUe iepeBa 1 MOJIEIIN JIepeBa B TOM ke BHIe, kak 3To SPSS Modeler
JIeJIaeT AJIs MOJIEJIU IEpeEBa PErPECCUm.
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IIpumeuanne: Ecin momesb noctpoena npu momoru IBM Netezza Analytics Bepcuu 2.x wym 60Jice paHHE,
BkJiagka IlpocMoTp nmycra.

Cnenku moaenen nuHenHon perpeccun Netezza

Crernox MOJIEJIM JIMHEHHOM perpeccun nNpe€aocTaBasI€T BO3MOXHOCTD 3adaHUA ONIUM AJ1s CKOpHUHI'a MOJECJIN.

HpI/I 3aIlyCKe MOTOKaA, COACPKAIIECTO CJICIIOK MOJEIN JIMHEHOU perpeccun, Ha y3eJ1 ,E[O6aBJ'I$I€TC$I OJIHO HOBOC€ IIOJIC,
UM KOTOPOTO NOJIy1a€TCA U3 UMCHU HA3HAYCHU .

Tabnuua 26. [None ckopuHra AJis IMHERHO perpeccum.

Vims n100aBJIeHHOT 0 MOJIst 3navenne

SLR-ums_nasznavenus ITpenckazannoe 3HaAY€HUE AJI51 TEKYIIEH 3aMuCH.

Cnenok nuHenHon perpeccumn Netezza - BknagKa MNapameTpbl
Ha BKJIa K€ HapaMeTpm MOJXHO 3a4aThb OIIIUU OJIs CKOPUHI'da MOICIIN.

BruiounTh BXOAHbIE MOJISA. DTa ONLMS, €CJIM OHA BEIOpaHa, epeaeT BeCh UCXOIHBII HUCXOISAIINI TOTOK BXOIHBIX
noJiel, 106aBJIsAs K KaX 0! CTPOKE JAHHBIX JONOJHUTEIbHbIE [T0JI MOJACIMPOBaHNs. EC/IM BBIKIIIOYATE 9TOT
IepeKrouYaTesb, OyayT HepeaaBaThes TOJIbKO noJie 1D 3anmcn u 1onoJIHUTEeNIbHBIE T0JI1 MOJESIMPOBAHUS, U3-32
4ero NOTOK OyJeT oOpadaThIBaThCs OBICTpEE.

Cnenok mogenu BpeMeHHbIx pagoB Netezza

Crernox MOJCJIM MPEAOCTABIIACT JOCTYII K BBIXOAHBIM JAHHBIM OIICpaliid MOJCJIIMPOBAHUA BPEMCHHOI'O psAda.
BBIXO,E[HBIC JAaHHBIC COCTOAT U3 CJICAYFOIIUX MOJIEH.

Tabmuua 27. BbixoaHble 018 MOAEN BDEMEHHbIX PAAOB

IMone Onncanue

TSID Wnentudukatop BpeMEHHOTO Psijia; COAECPKUMOE TOJIsI, 3aAaHHOTo st [D
BPEMEHHBIX Ps10B Ha BKiaake [1ost y31a moneupoBanus. JlonOJHUTEIBHYIO
urdopMaIHIo cMOTpuTE B passee [‘Onuun noseit Bpemennbix psinos Netezza” Ha|

[erp. 101]

TIME [lepuoj BpeMeHH B TEKYIIEM BPEMEHHOM PsITy.

HISTORY 3HaYeHHS XPOHOJIOTHYECKIX TAHHBIX (TaHHBIE, NCIOJIB3YeMbIe IS MPECKa3aHus).
DTO 1MoJie BKJIFOYACTCS TOJIHKO B TOM CJIydyae, €CJIM BbIOpaHa omnius BriIouuTh
XPOHOJIOTHYECKHe 3HAYEeHHsI B BLIXO/IHbIE JJaHHbIe HA BKJIake [TapamMeTpsl cienka
MOJIEJIH.

S$TS-INTERPOLATED MHTepnonnpoBaHHbIC 3HAYEHHS], T1€ OHU UCIOJIB3YIOTCSA. DTO MOJIE BKIFOUAETCS
TOJIbKO B TOM CJIy4ae, eCJid BhIOpaHa omnnus BKIIOYATL HHTEPNOJMPOBAHHbIE
3HAYeHHs] B BBIXO/IHBIE TaHHbIE HA BKJIaaKke [lapameTphl cienka MoJIeu.
WHTeprossinus - 3TO 0J1Ha U3 omuuii Ha Bkaake ONIuy IOCTPOSHUS y3i1a
MO/IEIMPOBAHHUS.

$TS-FORECAST 3HaveHus IPOrHO3a JJIs1 BPEMEHHOTI'O Pslia.

J171s1 mpOCMOTPA BBIXOIHBIX JAHHBIX MOJIEJIH pucoeuHuTe y3es Tabsuna (¢ BKjIaaku BbIxoiHble JaHHbIE TaJUTPhI
y3J1a) K CJIETKY MOJIEJIN U 3amycTuTe y3esa Tabdimma.

Cnenok BpemeHHoro paaa Netezza - sBknagka lNapameTpbl
Ha BKJIa K€ HapaMeTpH MOJXHO 3a4aThb OIIIUU JJIs1 HaCTpOfIKPI BBIXOJIHBIX JAHHBIX MOACIIN.

Nms MO/IECJIH. Nwms MOJ€CJIM, KaK OHO 3a/1aHO Ha BKJIAJIKC Omnun MOICIIN y3J1a MOJCJIMPOBAHUS.

Z[pyFI/IC OIIIMHA COBIAAAXOT C OIINUAMU Ha BKJIAIKE OHL[I/II/I MOACJIIUPOBAHUA y3JIa MOACIIUPOBAHUA.
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CnenokK 06o6LweHHOn nuHenHon moaenu Netezza

Cenox MOACIN MPEAOCTABIIACT JOCTYI K BBIXOJHBIM JaHHBIM ONI€palld MOJCIIMPOBAHUS.

HpI/I 3aIlyCKE MOTOKA, COACPKAIIECTO CIICIOK MOJCJIN 000O0IIEHHOT O JIMHEHHOTO MOACJIUPOBAaHUA, HA y3€JI
J100aBJISIETCS OJTHO HOBOE I10JIC, UM KOTOPOI'O IMOJIYIa€TCsA U3 UMCHU HA3HAYCHUA.

Tabnuua 28. lNone ckopuHra A1 0606LEeHHOA MHEAHON Modesnu.

Nmst 7100aBJIEHHOI 0 MOJIsI 3navuenne

$GLM-um=a_naszunauenus ITpenckasannoe 3HaUeHHE AJ1s TEKYIIEH 3auCH.

Ha BKJIQJIKC MOI[G.HI) BBIBOJATCA PA3JIMYHBIC CTATUCTUYCCKUEC JAHHBIC, OTHOCAIIUECA K MOJICIIN.

BbIxo/iHBIE TAHHBIE COCTOSIT U3 CJIEAYIOIIMX MOJIEH.

Tabnuua 29. BbixoaHblie rnons n3 0600LLeHHOA IMHEeNHON MoAeN.

ITouie BbIBOJA Omnucanne

ITapametp [TapameTpsl (TO €CTh NPeTUKTOPHBIE IEPEMEHHBIE ), HCIIOJIb3yeMbIe MOEIIBIO. DTO YHCIIOBBIE
WJIM HOMUHAJIbHBIE CTOJIOIBI, & TAKXKE CBOOO/IHBIN 4JIeH (IOCTOSHHBIN YJICH B MOIEIIN
perpeccun).

Bera KoaddunmenT xoppessun (To ecTh JINHEHHBIN KOMIOHEHT MOECIIN).

CpennexBaapatuynas ommbka | CpeiHeKBaIpaTHYHOE OTKJIOHEHHUE /U1 OeTa.

Kpurepnii CraTtucTuueckuil KpuTepuil, HCIOJIb3yeMbli Il OLCHKU AOIMYCTUMOCTH HapaMeTpa.

p-3HaYCHHUE BeposTHOCTD OIIMOKY B IPEINOJIOKEHNAH, YTO TAPpAMETP 3HAYUMBIIA.

CBo/JIKa OCTAaTKOB

Tun ocraTka Tun ocraTka MpeacKa3anus, I KOTOPOTO MOKA3aHbI CBOIHbIE 3HAYCHMS.

RSS 3HaveHue ocTaTKa.

df Yuciio crene”eil cBOOOAbI OCTATKA.

p-3HauCHUE BeposiTHOCTh ommbku. BoJiblioe 3HaUYeHNE 03HAYAET IUIOXYIO MOATOHKY MOJIEJH; MaJIeHbKOE

3HA4YCHUC - XOPOIIYIO MOATOHKY.

Cnenok o6o06weHHol NuHelHol moaenu Netezza - Bknagka MapameTpbl
Ha Brianxe ITapaMeTpbl MOXHO HACTPOUTD BBIXOJIHBIE TAHHBIE MOJIEIIN.

DTO Ta ke OmIMsl, KOTopasl MoKa3aHa JJjIsl ONIUN CKOPUHTA Ha y3Jie MOJAeIMPOBaHusl. JJONOJIHUTEIIbHYIO
HHGOPMAIIIO CMOTpHTE B pas/ese [‘Onmuu 06061enHol Tuneiinoit Mosieu Netezza - ommu ckopunra” Ha crp. 91f

Cnenok mogenu TwoStep Netezza

[Tpwu 3amycke MOTOKA, COEPIXKAIIETO CIENOK MoAesn TwoStep, 3TOT y3ei 100aBiIseT ABa HOBBIX MOJIS, COACPIKAIINX
MHPOPMAIUIO O TTPUHAJIEKHOCTH K KJIACTEPY M PACCTOSIHUM OT HA3HAYEHHOTO IEHTpa KJiacTepa JJIs TaHHOK
samucu. HoBoe noste ¢ umenem $TS-Twostep npenHasHaYEHO 1JIs1 IPUHAISKHOCTH K KJIACTEPY, & HOBOE MOJIE C
umereM $TSP-Twostep - U1t pacCTOSHUSI OT LEHTPA KJIacTepa.

Cnenok TwoStep Netezza - Bknagka Mogenb

BKHaL[Ka MOI[e.]Ib COACPIKUT pa3JINIHBIC Fpa(bI/I‘IGCKI/IC MNPEACTABJICHUS, HA KOTOPBIX IPUBOAUTCA CBOAHAA
CTAaTUCTUKA U PACIIPECACIICHUA I noJen B KJ1acTepax. MoxuHo OKCIIOPTUPOBATH JAHHBIC U3 MOJCIN UJIA KE
9KCIOPTUPOBATH MPEACTABIIEHNE KaK N300pakeHue.
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YBegomneHusa

OTa nHpopMaIus OTHOCUTCS K MPOJIYKTAM U CEPBUCY, MPEJIAraeMbIM 110 BCEMY MUDY.

IBM MoxeT He MpeoCTaBIISATh B APYTUX CTpaHAX MPOAYKTHI, YCIYTU U allllapaTHbIe CPEJICTBA, OMUCAHHbIE B JAHHOM
JIOKyMeHTe. 3a nHpOpMaNuei 0 MPOIyKTaxX U yCIIyrax, IpeAoCTaBIsIEMbIX B Ballleif cTpaHe, oOparaiTech K
MmecTHOMY nipeacTaButesito IBM. Cebliiku Ha po1yKThI, TporpamMmbl uiu yeiryru IBM He o3HavyaroT u He
MIPE/IIOJIATAFOT, YTO MOKHO HCIIOJIL30BATh TOJBKO YKa3aHHBIE MPOIYKTHI, IPOTpaMMBbl WK yeayru IBM.
Pazpermraercs ucrnop30BaTh JTF0OBIE QYHKIIMOHAJIEHO SKBUBAJICHTHBIE TPOIYKTHI, IPOTPAMMBI WIH YCIYTH, €CIIH IpU
9TOM He HapymaroTcs mpaBa IBM Ha HHTEIIIEKTyaJIbHYI0 COOCTBEHHOCTh. OTHAKO OTBETCTBEHHOCTH 34 OLCHKY 1
MPOBEPKY PA0OTHI JIFOOOT0 MPOYKTA, IPOTPaMMBbI UJTU CEPBUCA, HE MPOM3BEICHHOTO Koproparueir IBM, jiexuT Ha
M0JIb30BaTEJIE.

IBM moxet pacnojraraTb DaTCHTAMU UJIM paCCMAaTPUBACMbIMU 3asIBKAMU HA NATCHTBI, OTHOCAIIUMUCH K ITPEIAMCTY
JaHHOI'O JOKYMCHTA. HpeﬂT)HBIIeHI/IS JaHHOI'O JOKYMCHTA HE NPCIOCTABJIACT KaKy}O-J'II/I6O JIMIOCH3UIO HA 3THU
MMaTeHTHl. BbI MOXeTe mOoC/IaTh TUChbMEHHBII 3alpocC O JIMIECH3UM 110 aAPECy:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
U.S.A.

[To nmoBomy JMIIEH3MH, CBSI3aHHBIX C HCIOJIb30BaHIEM HaOOpoB nByx0aiiTHBIX cuMBoJIoB (DBCS), o6pamiaiitecs B
OTJIeJT MHTEJUICKTYaIbHOIT coOcTBeHHOCTH IBM B Baleil cTpaHe M HalmpaBbTe 3aPOC B MUCBMEHHOH (popMme 1o

azipecy:

Intellectual Property Licensing
Legal and Intellectual Property Law
IBM Japan Ltd.

1623-14, Shimotsuruma, Yamato-shi
Kanagawa 242-8502 Japan

Crenyromuit ab3am He mpuMeHseTcs B BemkoOpuTaHny uim B JIF000I Ipyroif cTpaHe, re NoT00HbIC 3asiBIICHIS
npotuBopeuaT MecTHbIM 3akoHaM: INTERNATIONAL BUSINESS MACHINES CORPORATION
[TPEJCTABJISIET JAHHYIO ITVBJIMKALIMIO "KAK ECTB", BE3 KAKUX-JIMBO TAPAHTUM, KAK
SABHBIX, TAK U TTOAPA3YMEBAEMBIX, BKJIFOUA S, HO HE OTPAHNYMBACH TAKOBBIMU,
IMPEAITOJIATAEMBIE TAPAHTUN COBJIFOAEHW A UbMX-JIMBO ABTOPCKUX TTPAB,
BO3MOXHOCTU KOMMEPYUECKOI'O UCITOJIB3OBAHW A UJIU ITPUTOAHOCTHU OJIA
KAKUWX-JIMBO LIEJIEM U COOTBETCTBU S OITPEJIEJTEHHOM L{EJTN. B HeKOTOPBIX IITATAX [IPH
ONpe/IeJICHHBIX COTJIAIICHUSIX HE TOMYCKAETCSl OTKA3 OT BBIPAXKEHHBIX UJIU MOJIPA3yMEBAEMBIX TapAHTUH, TIOITOMY
JIAaHHOE 3a5IBJIEHUE MOXKET K BAM HE OTHOCUTBCSL.

OTta mHGOpPMAaNHI MOXKET COACPKATh TEXHIMIECKHEe HETOYHOCTH U TUTIOT padckue omunoku. B mpencraBieHHyo 3/1€eCh
MHOOPMAIIIO IEPHOINIECKA BHOCITCS U3MEHEHNS; 9TH N3MEHEHNS OYIyT BKJIFOUATHCS B HOBBIE M3JAHUS TaHHOM
nyosmkarnm. Pupma IBM MoxeT B Jto60e BpeMs 6e3 yBeIOMJICHHSI BHOCUTH M3MEHEHUS U YCOBEPIIIEHCTBOBAHUS B
HIPOIYKTHI ¥ IPOTPAMMBI, ONIMCAHHBIE B 3TOM MyOJIMKAIINN.

JIro6bIe MPUBOAUMBIC 3/1ECh CChLIKM HA Web-CaliThl, He OTHOCSIIUeCs K KoMmnanuu IBM, TaroTcst HCKITFOUUTEILHO
JUTsL yI00CTBa M HU B KOCH Mepe He CIIyKaT LEeJIsIM HOIICPXKKU M PeKJIaMbl 9THX web-caiiToB. MaTepuasibl 3Tux
Web-caliTOB He SIBJISIFOTCSI 4aCThIO TAHHOTO MpoaykTa IBM, 1 BbI MOXeTe UCIOJIb30BATh UX TOJILKO HA
COOCTBEHHYIO OTBETCTBEHHOCTD.
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JIroOyro mpemocTaBiieHHyI0 BaMu nH(popMaiuio IBM MokeT NCmoJib30BaTh UM PACIPOCTPAHSITh JIFOOBIM
crocoboM, Kakoif COYTET HyKHBIM, He Oepst Ha ce0s1 HUKaKuX 00s13aTeJIbCTB IO OTHOILICHUIO K BaM.

Ecnu obJtamatestro JIMIIEH3MK HA TAHHYIO POTPAMMY MOHAI00STCS CBEJICHUS O BO3MOXKHOCTH: (1) OOMEHA JaHHBIMU
MEX/ly He3aBHCHMO pa3pabOTaHHBIMK IPOTpaMMaMU U IPYTHMHM IporpaMMaMu (BKJIFOYast JaHHY0) U (ii)
COBMECTHOI'O HCIIOJIb30BAHUS TAKMX JAHHBIX, OH MOXKET OOPATUTHCS 11O aJpecy:

IBM Software Group
ATTN: Licensing
200 W. Madison St.
Chicago, IL; 60606
U.S.A.

Taxas I/IH(i)OpMaHI/IH MOXET OBITh JOCTYIIHA IPU COOTBETCTBYIOIIUX YCIIOBUAX U COTJIAIICHUAX, BKJIFOYAs B
HCKOTOPLBIX ClIy4asaX B3UMAaHUC IJIATHI.

OmnucaHHyIo B JAHHOM JOKYMEHTE JIMLIEH3MOHHYIO IPOrPaMMYy U BCE NpUjlaraeMble K Hel JIMIIEH3UPOBAHHBIE
MaTtepuaJibl IBM nmpenocrasiiseT Ha ocHoBe nmojtoskenuit Cormamennst Mmexay IBM n 3akazunkom,
Mexaynaponnoro Cormnamenns o Jlunen3usx Ha [Iporpammsl IBM wim 11060T0 95KBUBAJICHTHOTO COTJIAIIIEHUS
mexay IBM u 3akazuukom.

JIroOble MaHHbIE O BBHIMOJIHEHUH, COJIEPIKAIINECS 3/1€Ch, OBLIIN ONpeiesieHbl B KOHTpoJmpyemMoii cpene. [ToaTomy
Pe3yJIbTaThl, IOJIyYeHHBIE B IPYTUX ONEPAIIMOHHBIX CPelaX, MOTYT CYIIECTBEHHO OTJIn4aThbesl. HekoTopseie
U3MEpEeHHsl MOTJIM ObITh ClIeJIAHbI HA CUCTEMAaX B CTAIMU Pa3pabOTKH, U IOITOMY HET FapaHTUH, YTO
COOTBETCTBYIOIIKE [TOKA3ATEIM OCTAHYTCSI TEMHU XK€ Ha OOIIeTOCTYIHBIX CHCTeMax. boJjlee TOro, HEKOTOPEIE
MMOKAa3aTeJ M MOTJIM OBITH OLICHEHBI MyTEM JKCTPANOJIAINA. PeaTbHbIe pe3yIbTaThl MOTYT OTJINYATHCS.
[Tosb30BaTENHN 3TOTO JOKYMEHTA JOJDKHBI IPOBEPUTH IPUBOINMBIC TAHHBIE B X KOHKPETHOM Cpejie.

Wudpopmanus o mpoAyKkTax, He MpUHAJIeKAMNUX KoMnanuu IBM, Oblia moJyueHa OT MOCTaBIIUKOB 3TUX
IPOJIYKTOB, U3 UX ONMYOJIMKOBAHHBIX COOOIIEHUIT MITH APYTUX OOIIEOCTYNHBIX HCTOUHNKOB. Komnanus IBM He
TECTHPOBAJIA ITU MPOAYKTHI U HE MOXKET HOATBEPAUTH NPABUIILHOCTh UX PAOOTHI, COBMECTUMOCTD U APYTHUE
YTBEPKACHUS, Kacaroluecs NpoAyKTOB, He IpuHaAIexamux komnanun IBM. Bonpocs! 0 BO3MOXKHOCTSX 3TUX
MPOIYKTOB CJIEAyeT HAIPABIISATh UX MOCTaBLIUKAM.

Bce 3asBreHns, kacaromuecs OyIyINX HAIPaBJICHAN IEATEILHOCTH MM HaMepeHuit kopnopanuu [BM,
TOIBEPKEHBI N3MEHEHHIO TJIA OTMEHe 0e3 MpeIynpekACHNUS U SBJISIOTCS He OoJiee YeM BBIpakeHNeM Iejielt mim
HAMEPEHUN.

Ot CBCACHUA COACPXKAT NPUMEPHI JaHHBIX U OTYCTOB, UCIIOJIb3YEMBbBIX B IOBCECAHCBHBIX ACJIOBBIX ONCpalusiX.
YToO0BI MPOUJUIFOCTPUPOBATH UX HACTOJILKO ITOJIHO, HACKOJIBKO 3TO BO3MOXHO, IdHHBIC NPUMEPBI BKJIFOYAOT UMCHA
WHAUBUAYYMOB, HA3BaHUS KOMHaHI/Iﬁ, 6peHI[OB 1 OpOAYKTOB. Bce ot uMeHa u Ha3BaHUS SIBJISIOTCS
BBIMBIIIJICHHBIMU, U Jro6oe COBIAACHHSA C HA3BAHUSAMMU U aApeCaMu, UCIIOJIb3YEMbIMU PEaJIbHO HeﬁCTByIOHII/IMI/I
KOMIIAHUSAMMU, SABJIACTCA YUCTO CHy‘IaﬁHBIMH.

[Tpu mpocMOTpe TAaHHOTO JIEKTPOHHOTO MH(DOPMAIIMOHHOTO TOKYMEHTa (pOTOrpadur 1 BETHHIE MILTFOCTPALINT
MOTYT HE TOKa3bIBATHCS.

ToBapHble 3HaKu

IBM, storotun IBM, u ibm.com SIBJISIFOTCSI TOBAPHBIMHU 3HAKAMH HJIM 32PETUCTPUPOBAHHBIME TOBAPHBIMY 3HAKAMU
koMnaunuy International Business Machines Corp., 3aperucTpupoBaHHBIME BO MHOT'HX CTpaHax mupa. [Ipoune
HAaUMEHOBAaHUS IPOAYKTOB U yCIYr MOT'YT ObITh TOBAPHBIMU 3HaKaMHU, NpuHagiexamumu IBM umm npyrum
KOMITaHUsM. TeKyImii CIMCOK TOBapHBIX 3HAaKOB IBM MoxHO Halitu B IHTepHeTe Ha cTpanute "Copyright and
trademark information" mo anpecy www.ibm.com/legal/copytrade.shtml.
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Intel, mororun Intel, Intel Inside, storotum Intel Inside, Intel Centrino, sjorotumn Intel Centrino, Celeron, Intel Xeon,
Intel SpeedStep, [tanium u Pentium sIBJISIFOTCSI TOBAPHBIMY 3HAKAMU MJIH 32 PETUCTPUPOBAHHBIMU TOBAPHBIMHU
3Hakamu kommauuu Intel umu ee mouepuux kommnanuii B CoequnaeHnbx llITaTax u Ipyrux crpaHax.

Linux siBisieTcst 3aperucTpupoBanHbIM ToBapHbIM 3HakKoM Linus Torvalds B Coennuennbix llTaTax u apyrux
CTpaHax.

Microsoft, Windows, Windows NT u jjorotun Windows SIBJISFOTCSI TOBapHBIMH 3HaKaMu Koprioparuu Microsoft B
Coenunennpix llTaTax u Apyrux cTpaHax.

UNIX siByisieTcst 3aperucTpupoBanHbiM ToBapHbIM 3HakoM The Open Group B Coenunennbix llTaTax u qpyrux
CTpaHax.

Java u Bce OCHOBaHHbBIC Ha Java TOBapHBIC 3HAKH U JIOTOTHIIBI - TOBAPHBIC 3HAKU WJIM 32 PErHCTPUPOBAHHBIC
ToBapHbIe 3Haku Oracle w/mm ero GpuIHaIoB.

Jpyrue Ha3BaHUs MPOTYKTOB U YCIYT MOTYT SIBJISITHCS TOBAPHBIMH 3HakaMu IBM nii Ipyrux KOMITaHHAIA.
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