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I I POLYTECHNIC
BB universiTY Pexomenayemast qureparypa (SAS)

« 1.Credit risk modeling. Design and Application. Elizabeth Mays, Editor.
Glenlake Publishing Company Ltd. 1998

« 2. Introduction to Scorecard for Model Builder. Fair Isaac Corporation.
2008 — 40pp.

« 3. Applying Data Mining Techniques Using Enterprise Miner Course
Notes/ SAS Institute Inc. Cary, NC 27513, USA, 2003

4. The Little SAS Book: A Primer Second Edition. Cary, NC: SAS Institute
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Ball 30y Buaeo ypoku no SAS

-SAS Ypoku

XopoLuas kHura no SASy

- 0byyeHmne SAS Base!!!



TOMSK Heanb. GopmupoBanue  0a30BBIX  KOMIIETEHIUI

I.I POLYTECHNIC CAyllaTelied Npd IOANOTOBKE WMCXOMHBIX JAHHBIX B

UNIVERSITY
obmactu Oonbimux 00beMoB jgaHHbIX (Ha mnpumepe

HCIO0JIb30BAHMS TeXHOJI0THiT SAS).

O kypce: TIporecc cOopa ¥ MOATOTOBKH UCXOTHBIX JaHHBIX, SBJISETCS OJHAM M3 CaMBIX
TPYAOEMKHX M CJIOKHBIX ATAIlOB B aHAIM3€ OOJIBIINX 00BEMOB JIAHHBIX, KOTOPBIN MOpOH
3anumaer o0 80% Bcero BpeMeHu. Mcmonap30BaHHME CTAaTUCTHYECKUX METOJIUK U
COBPEMEHHOTO IIPOTPAMMHOI0 OOCCIICUCHHS TI03BOJIICT 3HAYHUTEIIBHO COKPATHTh
BpEMCHHBIC U (DMHAHCOBBIC 3aTPaThl Ha JAaHHOM D3Tare¢ M IOBBICHTH 3()D(PEKTUBHOCTH U
Ka4eCTBO KOHEYHBIX PE3YJIbTATOB.

Aynuropusi: Apxwurektopel Data lake, Awnanutuku paHHBIX, JlaTa-WH)KEHEPHI,

OTBCHAIOMINC 34 ITPOUCCChI c60pa, IIOATOTOBKHU U OYUCTKHU JaHHBIX.

IIpenBapuTebHbIe TPEOOBAHMA: 6a30BbIe 3HAHUS B 00JACTH MPOTPAMMHUPOBAHUS,

BBICILICH MAaTEMAaTUKHU, CTATUCTUKH.
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Ball 5 IIporpamma Kypca

1. Beeoenue ¢ Data Mining

» TlIponeccusiii noxxon Data Mining. Data Lake xonnenmust. Crangaptet CRISP-DM u SEMMA.
«  da3pl xxu3HEHHOTO HKKIIA TIporieccoB Data Mining.

» Tloxxon Data provenance - mpoucxox/JieHue TaHHBIX.

» Tloaxon Data Lineage u 1okyMeHTHpOBaHHE.

2. OnucameibHasi CTATHCTHKA.

* busHec-aHanu3 — HauyajgbHas (a3a, Ha KOTOPOH MPOMUCXOIUT OIpeaesaeHue Ou3Hec-uened u
BbIpa0aThIBalOTCS TpeOOBaHUA K pe3yibTaTtaM. [[porcXOoAWT MepBUYHBINA aHAIW3 JAAHHBIX, KOTOPBIM
BKJIFOYAET MPOBEPKY KauecTBa JaHHBIX WU IMPOCTEHIINE CTATUCTUKU, MCHPABICHUE OLIMOOYHBIX U
MPOTHBOPEUYMBBIX JaHHBIX. B 1aHHOM pa3znene mnpeanonaraercs OLEHUTh (opMaThl BXOAHBIX
napameTpoB (00BSICHAIOIIUX MepPeMeHHbIX) U chOpMYyIHPOBATH HeJIeBYI0 QYHKIUIO.

* Kpome »3TOro mnpoBOAST HHTEPAKTUBHBIM CTATUCTUYECKUM aHAIN3 OTKJIOHEHUH C ITOMOUIBIO

BHU3yaJIn3alli1 JaHHBIX. 6



A | POLYTECHNIC IIporpamma Kypca (npogosxenue)

UNIVERSITY

3. [ToaroroBKa TaHHBIX

» IloaroroBka JaHHBIX BKIIIOYACT OYMINEHUE MAHHBIX (aHAIM3 MPOIMYIICHHBIX 3HAYEHHUH M BHIOPOCOB
(Outliers)), ynanenue ay0aupyroKMX CTPOK. BakHOM COCTaBIISIOIICH MOATOTOBKH JAHHBIX SIBJISCTCS
BBISIBIICHUC MYJIBTUKOJJICHHAPHOCTH B OOBSICHSIOIINX MIEPEMEHHBIX U €€ HAJIMYKe MO3BOJISET YIAIATh
9TH mepeMeHHble. Hopmanu3zarus (mpeodpa3oBaHue, MacIiTaOUpOBAHKE) TTO3BOJIIET MPeoOPa30oBaTh
MCXOJIHBbIE JaHHBIC B CAUHBIA (OpMAT, 4TO M30ABUT OT BIMSHUS PazHO(GOPMATHOCTH OOBSICHSIOIINX
MEPEMEHHBIX Ha [EJIEBYIO (PYHKIIHIO.

4. PazoneHue HCXOAHBIX JAHHBIX

*  ®opMupoBaHHE TPCHUPOBOYHOU U TECTOBOW BHIOOPKH, UX COJECPKAHHE U OOBEM IO OTHOIICHHUIO KO
BCEMy 00BEeMy HCXOAHBIX JaHHBIX O00bgHO cocTaBmger 70:30 u oOs3aTenbHOE TpebOBaHUE
penpe3eHTaTuBHOCTU. OCHOBHBIE MPUHIIUITEI (JOPMHUPOBAHUS TECTOBOM BBIOOPKH. Ecim ucnonsiyercs
HECKOJIbKO O0YYaroMIMXCsl MOJEICH M JaHHBIX JIOCTATOYHO MHOTO, TO J00ABJISIOT BAIMIAIIMOHHYIO
BBIOOPKY B cooTHomeHnu 60:20:20.
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5. Moaean aJjisi aHAJIU3a JAHHBIX.

* IlonsiTue perpeccHMOHHBIX MOJENIed W WX CHIIbHbIE U Cia0ble CTOpPOHBI. JlepeBbsi pelIeHUd U UX
O0COOEHHOCTH.

6. 3akII0UNTEIbLHBIN MPOEKT.
*  BhinmosHEHNE MOTHOTO IIMKJIA OYUCTKYU U TIOJrOTOBKH JaHHBIX Ha IpUMepe BeiOpaHHOTO data set.

+  ®opmupoBaHHe 00yYaroLENHcs U TECTOBOM BRIOOPKHU. JJOKyMEHTUpOBaHUE.
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I.I POLYTECHNIC I_IeJIb: H3y4YeHHe COBPEMEHHbIX TEXHOJIOTUM

UNIVERSITY
JJIA MMOATOTOBKU 00JbLIINX JAHHBIX

[Mpouecc cbopa M NOArOTOBKM WMCXOAHbIX LaHHbIX, SBMAAETCA OOHUM W3
caMbIX TPYOOEMKUX W CIOXHbIX dTanoB B aHanmse 6onblunx oO6beMoB AaHHbIX,
KOTopblM nopou 3aHumaer o 80% Bcero BpemeHu. Wcnosnb3oBaHue
CTaTUCTUYECKMX METOAMNK U COBPEMEHHOro NporpaMMHoOro obecneyeHus no3posseT
3Ha4YNTENbHO COKpaTUTb BPEMeEHHble U (PUHAHCOBbLIE 3aTpaThbl HA AaHHOM 3Tane u
NOBbICUTb 3PEPEKTUBHOCTL N KAYECTBO KOHEYHbIX pe3yfibTaToB.

Big Data — 910 eopusoHmarnbHO macwmabupyemass cucmema, WUCNoNb3yollas
Habop MEeTOAMNK N TEXHOSOIMIN, NO3BONAKLWNX 0bpabaTbiBaTb CMpPyKMypupo8aHHyH
U Hecmpykmypupog8aHHyo UHGhopMauyuro U cmpoumb Cce53U, Heobxoaumble AN
NOMy4YEHUS1 OOHO3HAYHO MHTEPNPETUPYEMBIX YENOBEKOM [OaHHbIX, HE YCMNEBLUUX
NOTEPATb aKTyanbHOCTb, M HECYLLAA LLEeHHOCTb NpecrieqyemMbiX UM LESEN.



D ToMsK -
I I POLYTECHNIC Big Data — Tpu mcrouHmnka u Tpu
BB UNIVERSITY
COCTABHBIX YACTH - «V»

. Volume — pemmmna ¢ mzimeckoro
obréMa
2. Velocity — cropocts mpupocTa u
Heobx oguMocTH beicTpoit obpaboTrn
MAHHBIX 719 TTONYYeHHE Pe3yIbTATOR.
3. Variety — BozMOXHOCTE

Internet(social networks, forums,
blogs, media and other sites)

Corporate archives of
documents

OfHOEpeMeHHO obpabaTrieats
PasIHYHEIE THIEI JaHHBIX

Readings of sensors, instruments
and other devices

Big Data

10
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Bl e Big Data — Tpu «V»

* Bo-niepBriX, HEe Bcerjaa 00JbIION 00beM JaHHBIX TOBOPUT O CHCTEME, YTO OHa pellaeT
BONIPOCHI bonbmux JlaHHBIX.

* Bo-BTOpHIX, BaXKHO IMOJIJIEP)KUBATH HEOOXOAUMYIO CKOpOCMb 00pabomiy MOCTYNAIOIIUX
JaHHBIX, HHAYE MOYKHO TOTEPATh X IIEHHOCTD M IIepeaTh HA JAIbHEHUIIINN aHAIN3 yiKE
HE BaJMIHBIC JaHHBIE WM B Ka4eCTBE pe3yibTaTa IPEAOCTaBUTh HEAKTyaJIbHYIO
HH(pOpMaIHIO.

* B-TpeTBI/IX, BA’KHO YMCTb HAXOIUTb C643U Meomdy A00bIMU aaHHblMu, BHC 3aBUCHUMOCTH
OT YPOBHA UX CTPYKTYPUPOBAHHOCTHU, U YMCTH IIOJIYHATb PC3YJIbTAT, KOTOpBIfI MOKHO
OJHO3HAYHO aAHAJIM3HUPOBATDL JJIA PCIICHUA TOW WU MHOU 3ala4du.

* B-uerBepThIX, cucTeMa AOKHA OBITH XOPOLIO Macuimabupyemoli Ha YpOBHE JIOTHUKH,
MHA4Ye Mbl PHUCKYEM IMOJYyYUTh HEAOCTOBEPHbIC JAaHHBIE BBUAY MOTEPU OJHOTO U3
Maruyeckux V, MOTepH KOTOPOro HEU30€KHbl NPU HAIUYAM OOJIBIIETO TOTOKa
nH(pOpMaIUU, HEXEIIU Mbl MOXKEM 00paboTaTh.

11
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I I POLYTECHNIC Blg Data — KTO paﬁoTaeT
B unIVERSITY
¢ 00JIbIIMMH HJAHHBIMHU

* Big Data — 3T0 ropM3oHTaIBHO MacmTaOWpyeMas CHCTEMa, HCIOJB3YIoIas HaO0Op METOIUK U
TEXHOJIOTHI, TMO3BOJSIOMUX 00padaThiBaTh CTPYKTYPUPOBAHHYIO W  HECTPYKTYPUPOBAHHYIO
nH(OpPMAII0O U CTPOUTH CBSI3M, HEOOXOMWMBIE NJIs TIOJYyYEHUS OJHO3HAYHO HHTEPIPETUPYEMBIX
YEJIOBEKOM JIAHHBIX, HE YCIIEBIIUX MOTEPSITh aKTYaAIbHOCTD, U HECYIIas IIEHHOCTh MPECIICTYEMbIX UM

nejxen

BigData

(40-44 zettabytes
information.
/ ~$200 billion)

[ Retail ] [Finance | /m\

| Oil | Energy | Logistic |

12
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UNIVERSITY
padoTaT ¢ 00JbLIIMMHA JAHHBIMHA

1 Retall

Walmart (486 mnpg.$),Costco (119 mnpa.$), The Kroger(115 mnpa.$) — US, X5
Retail Group (1287 mnpa. P),«MarHnTt» (1287 mnpa. P),«JleHta»(365 mnpa. P)
Finance

HSBC (GB, 2634 mnpa. $), BNP Paribas (®PpaHuus, 2514 mnpa. $),

Sberbank (24 680 mnpa. P), BTb (24 680 mnpa. P), MasnpombaHk (5 742 mnpa. P)

Industry

Exxon Mobil(US),Royal Dutch Shell (GB),British Petroleum(GB),General
Electric(US)

Gazprom, Resent, Lukoil, Russia's railways

Telecom

Huawei (China), Google (US), AT$T(US), Sprint (US), T-Mobile US, Facebook
MTC, MeradooH, Yandex, «WhatsApp», «OgHOKNACCHUKMN» 13
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mB UnvErsITY NcTounuku 00JILIIINX JAHHBIX

DN N N N N

AN

CTpYyKTypupOBaHHblE AaHHbIE

ETL — xpaHunuiie gaHHbIX

Tabnuubl

dannbl

BHyTpeHHWe nctouHmnkmn aaHHbix (CRM, ERP, n gp.)
BHeLlHMe NCTOYHNKN AaHHbIX (CoLCeTU, UHTEPHET, U ap.)

HecTpyKkTypupoBaHHble AaHHbIE
dannbl 6e3 npegonpeaeneHHon Mmogenu

«O3epa paHHbIX» -«Moea o3epa AaHHbIX COCTOMT B TOM, YTOObl XpPaHWUTb
HeobpaboTaHHble JaHHbIE B UX OPUIMHaNbHOM dopmarte A0 Tex Mop, noka OHU
He NoHaJooATCAY.

14
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Big Data

Big Data — Texuoaoruu u ocnoBubIe

NCTOYHUKH IMOCTYIIJICHUSA 00JIbIINX HAHHBIX

Internet (social networks,
forums, blogs, media and
other sites)

Corporate archives of
documents

Readings of sensors,
instruments and other
devices

Big Data Engineering
BK/OYaeT
NPOEKTUPOBAHME U
pa3BepTbiBaHUE
cuctem cbopa u
npeaBapuUTeNbHOMN
NOArOTOBKWN AaHHbIX,
ANA JaNbHENLLEro
aHanu3a

S

Big Data Analytics
(Scientist) Bkntoyaer
B cebs
PaCLWMNpPEHHbIN
aHanu3 u
NocTpoeHune
NPOrHO3HOM
MoAgEenu no
NCXOAHbIM AaHHbIM

3

15
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I.I POLYTECHNIC Data Mining
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B HacTtoauwee Bpems Data Mining («MHTenNNeKTyarnbHbl aHanu3 AOaHHbIX»)
onpedendeTcs Kak nMpouecc Mnoucka CKpbITbIX 3aKOHOMEPHOCTEM B OONbLUNX
obbemax AaHHbIX, KOTOPble YacTo He CTPYKTYpUpOBaHbl U MMEKT pasHoobpasHble
dopmartsl (B BUAE Ymcen, Tekcta, ooTo n T.1.).

Bonbluyld 4acTb BpPEMEHM WHTESNNEKTyanbHOro aHanmsa AaHHbIX NPUXOAUTLCS
TpaTUTb Ha MOArOTOBKY [AaHHbIX: OYUCTKY, arpermpoBaHue, rnpeobpasoBaHue u
MogenupoBaHune. [dpyron npobnemon ABNSETCHA TO, YTO CTAaTUCTUYECKME MOOENU
4acTO CTPOATCA Ha [JaHHbIX C OONbWKMM  KONMMYECTBOM HaOMNIOAEHUA UK
nepemMeHHbiX. [Ons macwrtabupyemoct HeobxoaAuMMo TwATENbHO BblOMpaTh WU

NPUMEHATb CTaTUCTUYECKNE METOObI.

NHcTnTyT SAS onpegensieT WHTEeNnnekTyanbHbll aHanui3 AaHHbIX KaK rpouecc
8bI60PKU, U3YYEeHUs, U3MeHeHuUsi, modenupoeaHus u oueHku (SEMMA) 6onbwux
0bbemos OaHHbIX Ornsi 8bISI8/IEeHUSI paHee Heu3eeCcmHbIX wWabrioHo8, KOmopbie

mMoeym 6bImb UCIN0/Ib308aHbI 8 Ka4yecmee 6u3Hec-npeumyLuecmea. 16
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I.I POLYTECHNIC SEMMA

UNIVERSITY

SAS Enterprise Miner 6bin pa3spaboTtaH ans nogaepXXku BCEro npouecca MHTENNeKTyanbHOro
aHanusa JgaHHbIX. Cuctema SAS obecneumBaeT JOCTYN K PENSUMOHHBIM U reTeporeHHbIM
XpaHunuuiam gaHHbiX. ba3oBbin A3bIKk SAS obecnedunBaeT BbICOKYO MOLLHOCTb B arpermpoBaHum
n npeobpasoBaHun AaHHbIX. Bmecte SAS/STAT wn Enterprise Miner moryT nogaepXuvBaTtb
BbICOKYIO MPaKTUYECKYID peanu3aumnio B YMCIIEHHOM MOAENMPOBaHMU UccregyemMoro busHec-
npouecca. ®yHkunmn Enterprise Miner opraHM3oBaHbl B U3BECTHbIN NTOrMYECKUN anropuTM Kak
SEMMA:

SAMPLE-onpegeneHne BXOAHbIX AaHHbIX, B TOM Yucrie BbIDOPKY (sample) n3 6onbwumnx gaHHbIX
EXPLORE-uccnenoBaHne Habopa AaHHbIX CTaTUCTUYECKU U rpadhmnyeckn
MODIFY- nogrotoBka gaHHbIX AN9 aHanus3a

MODEL- oueHKa npeackasaTtenbHOn Mogenu (perpeccnoHHas Mogerb, AepeBbsi peLleHun,
HEeNpPOHHbIE CETU N Op.)

ASSESS- cpaBHeHMe KOHKYpUpYHOLLMX NpeackasatenbHblX Mogernen (rpacduyeckoe cpaBHeHne
ncenegyemMblx pecrnoHOeHToB, rpadukn JOXOAHOCTU U T.0.)

17
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SEMMA - ctpyKTypa

/\

Assess Explore

<«

18



H
IESE”YSTKECHN.C 0630p cyLLecTBYIOLWMX NOAXOA0B.

n
II UNIVERSITY SEMMA

O6bpaboTka
CospaHune TpaHchopmauus

WHTepnpeTauus u
oLleHKa

19
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I.I POLYTECHNIC MeTtoponorua CRISP-DM

UNIVERSITY

'
Moproroska
A3HHBbIX

MopenupoBaHue
NanHble

/

20
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i g FolvTeciic 0630p CyLLECTBYIOLLMX NOAXOAO0B.
B UNIVERSITY CRISP-DM

BusHec-ananus

[NoHnmaHue
JaHHbIX
lNoaroToBka Ouuctka KoHcTpynpoBaHue WHTerpauus
AHHBIX Bbibop AaHHbIX NAHHbIX NPY3HEKOB NaHHbIX dopmaT faHHbIX
MogenupoBaHue
JaHHbIX

21



TOMSK

I IPOLYTECHNIC
B uUNIVERSITY

Integer
'4ERE
Categorical| Ordinal

dopmaTbl AaHHbIX

Numeric

'

Reai

AW

Character

'

Date

Char

Logical

Float | $Dollars

Time

Y

Boolen

<>:0R...

LN

True

False

22
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Bl 30 MoAroToBKa AaHHbIX

1D Sex DocType Business Education CarStatus| Addincome | Income | CreditSum

1 Male Driving licence  [Industry Secondary education 1 3318 16589 500000

2 Female |other Education Secondary education 0 912 4562 100000

3 Female |[other Finance /Banking/Insuran{Higher education 0 919 4597 100000

4 other Retail Secondary education 0 4000 20000 280000 46
5 |Male Driving licence  [Industry Secondary education 1 12170 60850 500000 42
5 |Male Driving licence  [Industry Secondary education 1 12170 60850 500000 42
7 Male Foreign passport [Industry Higher education 1 728 3640 100000 25
8 Male Drivine licence [Finance /Banking/Insuran Secondary education 0 2468 12341 150000 43
9 Male Military card Industry Secondary education 0 825 4123 270000 36
10 |Female |other Industry Secondary education 0 468 2340 136000 31
11 |Male Drivine licence  [Industry Secondary education 1 430 2150 45
12 [Female [Driving licence |Education Secondary education 0 2468 12341 150000 22
13 |Female |Driving licence |Industry Secondary education 0 1170 5850 480000 31
14 |Male Drivine licence  [other Higher education 0 1063 5317 183000 28
15 |Female |other Education Secondary education 0 1028 5139 214000

16 |Female |other Education Secondary education 0 1025 5123

[Ipumep popmaToB aHKETHBIX JAHHBIX ITOTCHIIUAIBHBIX 3a€MIITUKOB
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Atribute Field Field Russian Nam e Form at/New Format/Initial Comment
1D Identification MNepcoHansHBI HOMED numeric numerec 1234
number
SEX Gender Mon numeric char 1 - Male
2 - Female
DocType Additional NononHUT eNbHBIA numeric char 1 - Miltary card
document OOKYMEeHT 2 - Foreign passport
3 - Driving licence
Business Bmployer scope of WVinoy ctpuaA numeric char 1 - Finance / Banking /
actv ity Insurance
2 - Industry
3 - Retail
4 - Education
5 - IT and Telecoms
6 - Other
Education Fducation OoOpazoBaHue numeric char 1 -Graduate (¥YwdeHan
CTeneHb)
2 - Higher education
(Beicwee)
3 - Secondary education
(CpenHee obpazoBaHue)
CarSrarus Ow ns car EcTe mawmnHa numeric char 1-Yes
2 - Mo
Addincome Additional income NonononHWTensHBIR numeric numeric per month
noxon
Income Incaome from nox o0 No OCHOBHOMY numeric numeric per month
mandatory w ork MecTy paboTkl
confirmed
CreditSum Loan amount Cynma kpeguT a nuImeric numerec 560000
Age The age of the BozpacTt zaemujmka nuImeric numerec 43
borrow er
DayOiff Overdue OHK NpOCpOY KK char char Q0+/ 60_90 /30_60/0_30
pay ment/days 10 0
G B/Target Target function LieneeanA dy HEKUWMA numeric numeric 1- Day Off == 90+

0- DayOff < 90

24
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Problems of initial data set/ Format attribute/ Comment/
HCXOJHEIE («TPSA3HBIE») JaHHBIC
(opmat nepeMeHHO# KOMMEHTapuit
1.Missing data/ OrcyrcTByroruue Numeric/uucnosoi, Char/rekct 1. Add in (average, median, frequency...)

JaHHbIE

Delete this cases (rows)

2.Mistakes of data/ Omibku B
JAHHBIX

Numeric/ancnosoii, Char/rexct

Add in (average, median, frequency...)
Delete this cases (rows)

3.0utliers of data / BeiGpocs! qaHbIX

Numeric/ancnoBoi

Delete this cases (rows)

4.Duplicate cases(rows)
/Qy6nmupyromue HaOMOASHUS(CTPOKH)

Duplicate ID (observations)

Remove one of the duplicate

5.Multicollinearity in the original
data/ MyJibTHKOJIMHEAPHOCTh

Linear combination of variables (attributes)

Remove one of the attributes

6.Digitalization of data/

HudpoBuzanus 1aHHBIX

Numeric/aucnosoii, Char/tekct

Converting to numeric format

Selection of objective function, learning and test samples/

Br16op nieneBoii GpyHKIMH, 00yJaromeicst 1 TeCTOBOH BEIOOPOK

Obijective function/

Lenesas GpyHkumst

Binary (0,1)

“Bad”—-1; ”Good” 0.

Training samples/

O6yuaroreiicst BHIOOpKa

Sampling 70%-80%

Representative relative to the objective function
(GB)/ Penpesenratusras no GB

Testing samples/

TecToBas BeIOOpKa

Sampling 30%-20%

Representative relative to the objective function
(GB)/ Penpesenratusras no GB

25
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1. Pa3bueHune

Koppekuus
yCTpaHeI:II/Ie Ob6paboTka NPOTUBOPEUNBBIX Ob6paboTka
aybnen BbIGpPOCOB NAHHBIX MpOMnycKoB

MNpuBeneHune k
3. TpaHchopmauma eanHomy OuckpeTusauns
hopmaTty

MacwrabupoBaHue

4. Boibop

MyJ'I bTUKONIIMHEaPHOCTb
nepemMeHHbIX

UHdopmaTUBHOCTL

26
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n
=l 00y 1. Pas6uenme gaHHbIX

NcxooHas Bbibopka
BanugaumoHHas TecTtoBas Heobxoanmo
TpeHupoBo4yHaga Bbibopka 60%
abi60pka 20% | suibopka 20% [

TectoBas
Bblibopka 30%

TpeHupoBo4vHas Bbibopka 70% OpHa mogens

Kpocc-
Banuaauus

CtpaTtudukauus

27
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Bl 30 2. OumnLeHne AaHHbIX

Ay6nnpoBaHHble 3HAYEHUS:
> YpaneHue!

Bbibpochi:

> YpaneHue!
[MpoTMBOpEYMBbLIE AAHHbIE:
v' Ypanenue.

v Koppekuusi ¢ UCNnonb30BaHMEM U3BECTHbIX 3aKOHOMEPHOCTEN U NOrNYECKUX
npasun.

MponyLeHHble 3HAYEeHUS:
v' YpaneHue.
v’ 3anonHeHue.

28
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[Ay6nnpoBaHHble 3HAaYEHUS:
 YpaneHwe.

BbiOpoch!:

 YpaneHwue.
[MpoTMBOpEUMBLIE AAHHbIE:
 YpaneHwue.

« KoppeKuusi ¢ UICNorb3oBaHMEM M3BECTHbIX 3aKOHOMEPHOCTEN U NOrMYECKUX
npasun.

[MponyLleHHble 3HAYEeHUS:
 YpaneHwue.
 3anonHeHue.

29
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Ball 30y 3. TpaHchopmaLmAa AaHHbIX

Hopmanusauus:

v' Min-max Hopmanusauus.

v' Hopmanusauma ctaHgapTHbIM OTKITOHEHMEM.

dopmaTmnpoBaHue:

v' lNpuBeaeHve kK eguHomy dpopmary.

v [luckpeTtunsaums — npeobpaszoBaHme HeEMpepbIBHbIX aTPUOYTOB B KaTeropuasnbHble

31
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Ball 30y 4. Bbi6op nepemeHHbIX

MyrnbTUKONNIMHEAPHOCTb (Koppensuus):

v' YpganeHue cunbHO KOPPENUPOBAHHbIX NEPEMEHHbIX.
HopmanbHOCTb

v' BaxkHa npu Mcnonb30BaHUM NapameTpu4eCcknx MeToaoB.
NHdopMaTUBHOCTbL

v' YpaneHue HenHOpMaTUBHbIX NMEPEMEHHBIX.

32
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4. Bbibop nepemeHHbIX
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= E Tomsk
I.I POLYTECHNIC Pe3yabTaThl BHIYHCIUTEILHOI0 IKCIIEPUMEHTA

UNIVERSITY

II0 ONCHKE TOYHOCTH IlpOI‘HO3HOﬁ MOJ€J/IN

SAS
Enterprise Miner

59% 59% 57%

SAS

Be3 noarotoBku
AaHHbIX (KrPSA3HbIEY)
C ucnonb3oBaHuem
npeanoXxeHHOU MeToAUKMN 69% 73% 75%

NOAroTOBKU AaHHbIX
MpupocT TO4YHOCTU
NPOrHO3HOM Moaenu

+10% +14% +18%
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TOMSK
POLYTECHNIC MmnopT gaHHbIX (Rezerv 11.xIs)

UNIVERSITY B bopmat SAS (testl)

PROC IMPORT
DATAFILE="C:\Users\gubine\Desktop\xls\Rezerv 11.xls"
OUT=WORK. testl
REPLACE
DBMS=XLS;
GETNAMES=YES;
RUN;

35



I8 POLYTECHNIC AHaJu3 NponyueHHbIX 3HAYEHUH

UNIVERSITY - .
(«mISSING»)

* HesepHble M POTHBOPEUYMBHIC 3HAYCHUS MOTYT IOSBUTHCS Ha dTare 66004,
nepeoaua u cobopa OaHHbIX B PEIYJIbTATE ONEUamorx, NpPOSPAMMHBIX
oepanuuenutl (ocpanuuenue Ha OAUHY NEPEMEHHOU, OcpaHuveHue pasmepd
Oyghepa), paziuunsvix Gopmamos 3anucu OAHHbIX.

 HeBepHble H NPOTHBOPEYUBBIE JTAHHBbIE MPEACTABJSAIOT MP00JIEeMYy OTOMY,
YTO aJropuTM JIOTMCTHYECKOW perpeccud IpeanoJaraer, 4YTro BcCe
HCXOJAHbIe JaHHble — KOPPEKTHbIE, U CTPOUT MOAeJb B COOTBETCTBHE C
ITUM TPEANO0JI0)KeHHEM, YTO MW NPHUBOJAUT K HEBEPHBLIM NPOrHO3ZHBIM
pe3yiabTaTtaM. [Ipu BBISBICHUU HegepHblX WU NPOMUBOPEYUBbIX 3HAUCHHM,
HEOOXOJIUMO uUcnpasums WIN YOAIums COOmMeemcmeayoujee HaOI00eHUe U3
ananuza. 36



I8 Lo chNIC AHau3 NPONYIICHHBIX 3HAYECHU N

UNIVERSITY . E
(«MISSING») npomoKeHue

[* create a format to group missing and nonmissing */
proc format;
value $missfmt ' '="Missing' other='"Not Missing';
value missfmt . ='Missing' other="Not Missing';
run;
proc freq data=rezerv_11; /* initial data */
format CHAR_ $missfmt.; /* apply format for the duration of this PROC */
tables CHAR_/ missing missprint nocum nopercent;
format  NUMERIC_ missfmt.;

tables NUMERIC__/ missing missprint nocum nopercent;
run; 37



TOMSK

O CHNIC AHau3 NPONYIICHHBIX 3HAYECHU N

UNIVERSITY

(«MISSING») TPOIOIKCHIE

JlanHble, coaepxkaiuue mernee 5% nponyckog, MOXKHO CYUMAMb CLYYAUHLIMU.
Jlns maHHBIX, conepkamux om 5 0o 50% nponyckos, HEOOXOIUMO onpedenums
MEXaHUu3M Ux 603HUKHOBEHUsL U B COOTBETCTBUE C STUM BBIOMPATH CTPATETHIO UX
3anosHenus. [lepeMennsie, coaepxamue 6osiee 50% mpomyleHHbIX 3HAYEHUS,
cienyeT yAAIUTh U3 aHaln3a.

Hawnbonee pacripocTpaHEHHBIMHA METOaMH 3aITOJTHEHHUS IIPOITYCKOB B YHCIOBBIX
IIEPEMEHHBIX SBJISIOTCS. 3alOJIHCHUE Koncmanmou (Hynem, cpeOHum, MoOoll,
MeOuaHoll, nocieonum Habmooenuem), 3alOJHEHUE W3  pacnpedeieHus,
3anonnenue ¢ nomoubto mooenu (Hetipocemn, 0epeso peuieHull).

Jlnst 06paboOTKM OTCYTCTBYIOIIMX 3HAUYCHUN B KaTETOPHAJIbHBIX MEPEMEHHBIX
UCIIOJIb3YETCS, CO3JIAHUE OMOeabHOU Kame2opuu ISl TPOMYIIEHHBIX TaHHBIX,
cos0anue OUHAPHOU nepeMeHHOU-UHOUKAMOopa.
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Ball 30y Ananmm3 nyoaupyromux crpok (duplicate)

proc sort data=testl/ ** not duplicate **/
nodupkey out=NotDuplicate; by id;
run;

Hanuuue oauMHaKOBBIX HAOMIOACHUM BIUAET Ha KOIPOUIIMCHTHI

perpeccuy, yBEJIMYMBas AUCIEPCUI0 MOJECIH, TMO03TOMY AyOIupYyrOIne
HaOII0CHUS JOJKHBI ObITh HAWJICHBI M YIAJICHBI U3 aHAJIN3a
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B uUNIVERSITY

Ananmu3 BEIOpocoB («outliersy)

proc univariate data=testl robustscale plot; /* outliers */

var income age;

run,

Income

Extreme Observations

Lowest Highest
Value Obs  Value Obs

0

0
0
0
0

1492 263040 1310
1477 312750 719
1471 519500 1031

1465 2163580 480
1457 P570870 881

Age

Extreme Observations

Lowest Highest
Value Obs Value Obs

19
19
20
20
20

1170 57.5589 1101
183 57.5808 1427
1445 59.1041 1103
1426 59.3973 896

1208 999.0000 > 40



TOMSK

POLYTECHNIC .
Bl e Ananu3 BEIOpOCOB («outliersy)

ITpu HeOoMBIIOM KONHMYECTBE BHIOPOCOB (< 5%) MOXHO yHaJIUThH
UX W3 aHalh3a WIH 3aMCHUTh CPEIHHM, WiId Momoi. [lpu OGoibiiom
KoiaudecTBe BBIOpocoB (>50%) caeayer BBIICIUT, UX B OTACIBHYIO
BBIOOPKY  JUIS  NIPOBEICHUS  aHaln3a, IOCKOJIbKY  3TO  MOXET
CBUCTEIILCTBOBATH O MOSIBJICHHH HOBOI'O (DEHOMEHA B JaHHBIX.

[loMoub crpaBUThCA € BBIOpOCAMH B YHCJIOBOM MEPEMEHHOU
MOXXET  TPHUMEHCHHE  HEKOTOpBIX  mpeobOpaszoBanmii  (Min-max
HOpMAaJIU3alus) U JUCKPETU3ALMSA
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Age, Income

Amnanu3 BEIOpocoB («outliersy)

Distribution and Probability Plot for Age
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BrnusiHue BBIOPOCOB HAa IPOTHO3HBIE PE3YJIbTATHI

BpemeHHas
WwKana 3HayeHuA e 3H3YEH A e [IDOFHO3
1 2 20 —— NpunBA3Ka HU3KOI BEPOATHOCTH —— NpunBA3Ka BbICOKOW BEPOATHOCTU
2 4 18
3 4 16
4 6 14
5 7 12
6 9 10
7 10 s
8 9 6
9 12
4
10 10
2
11 11
0
12 12

Bbibpoc B Touke 10



BrnusiHue BBIOPOCOB HAa IPOTHO3HBIE PE3YJIbTATHI

BpemeHHasn
WKana 3HauyeHuA 3
—3HA4YeHUA
1 2 120 lpozHo3
2 4 —— lMpuesska HU3Koii eepoamHocmu
3 4 100 —— lMpues3Ka ebicoKoli seposmHocmu
4 6 80
5 7
6 9 60
7 10 40
8 9
9 12 20
10 100 0 =
11 11
12 12 -20
1 2 4 5 6 7 8 9 10 11 12 13 14 15
Bbi6poc 36.35(-11.97;84.67) |nporHo3Hoe 3Ha4YeHUue

Het_sbi6poca

12.88 (10.46; 15.30)

45
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BpemeHHasn
WwKana
1
2
3
4
5
6
7
8
9
10
11
12

BimsHre OTCYTCTBYIOIIUX AaHHBIX (MISSING)

3HaueHunA

O N OB~ BN

10

12
10
11
12

Ha IIPOT'HO3HBIC PC3YJIbTATHI

e 3HaYEHUA
20

18
16

—— [NpuBA3Ka HU3KON BEPOATHOCTU

14
12
10

O N A & ©®

MporHo3

——— lNpuBA3Ka BbICOKOW BEPOATHOCTM

MporHo3 |lpaHuua HVKHsS| paHuua BepxHAa | WUcx. AaHHbIe
12,83 9,31 16,35 CpeaHss (8)
12,88 10,46 15,3 Nckomasn (10)
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AHanu3 MYJIbTUKOJIJIMHCAPHOCTHU

proc princomp data=testl /* correlation */

outstat=testl stat noprint;

run;
TYPE NAME ID CarStatus AddIncome Income Age GB
MEAN 750,9993338 0,326449034 3050,689141 15253,4457 36,15862849 0,131912059
STD 433,4468372 0,469069983 17917,40377 89587,01887 26,47480476 0,338507915
N 1501 1501 1501 1501 1501 1501
CORR ID 1 0,017117208 | -0,000380217 | -0,000380217 | -0,058908699 | -0,003125426
CORR CarStatus | 0,017117208 1 0,007317044 0,007317044 0,010531656 | -0,120234308
CORR | AddIncome | -0,000380217 | 0,007317044 1 1 0,018290776 | -0,034779742
CORR Income -0,000380217 | 0,007317044 1 1 0,018290776 | -0,034779742
CORR Age -0,058908699 | 0,010531656 0,018290776 0,018290776 1 -0,077438074
CORR GB -0,003125426 | -0,120234308 | -0,034779742 | -0,034779742 | -0,077438074 1
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I IPOLYTECHNIC
B uUNIVERSITY

[{ndpoBu3anus JTaHHBIX

/xxxx Digitalization Data ****/

Data test?;
set testl;

if sex="Male"
if sex="Female"

1f DocType="Military card"

1f DocType="Foreign passport"
1f DocType="Drivine licence"
1f DocType="Driving licence"
1f DocType="other"

then sex =1;
then sex =2;

then
then
then
then
then

DocType =1;
DocType =2;
DocType =3;
DocType =3;
DocType =4;

48



TOMSK [HudpoBu3anus JaHHBIX

I IPOLYTECHNIC
Bl UNIVERSITY (HpOI[OJ'DKCHI/Ie)
if Business="Finance /Banking/Insurance" then Business =1;
i1f Business="Industry" then Business =2;
if Business="Retail" then Business =3;
if Business="Education" then Business =4;
1f Business="IT and Telecoms" then Business =5;
1f Business="other" then Business =6;
if Education="Graduate" then Education =1;
if Education="Higher education" then Education =2;

if Education="Secondary education" then Education =3;
drop sex DocType Business Education DayOff;/* delete Char variables */

run;



[HudpoBuzanus TaHHBIX

TOMSK

POLYTECHNIC

UNIVERSITY (TpOMEKYTOYHAs )
ID CarStatus [Addincome| Income |CreditSum|Age| GB | sex |DocType [Business |Education
1 1 3317,8 16589 500000 [32,9( 1 1 3 2 3
2 0 912,4 4562 100000 | 999 0 2 4 4 3
3 0 919,4 4597 100000 |29,8] O 2 4 1 2
4 0 4000 20000 280000 [46,5] O 4 3 3
5 1 12170 60850 500000 42 0 1 3 2 3
5 1 12170 60850 500000 42 0 1 3 2 3
7 1 728 3640 100000 |25,4] O 1 2 2 2
8 0 2468,2 12341 150000 |43,1] O 1 3 1 3
9 0 824,6 4123 270000 [36,3] O 1 1 2 3
10 0 468 2340 136000 |30,5| O 2 4 2 3
11 1 430 2150 4471 0 1 3 2 3
12 0 2468,2 12341 150000 |21,9] O 2 3 4 3
13 0 1170 5850 480000 |30,8] O 2 3 2 3
14 0 1063,4 5317 183000 |27,9] O 1 3 6 2
15 0 1027,8 5139 214000 36 0 2 4 4 3
16 0 1024,6 5123 43,11 0O 2 4 4 3
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POLYTECHNIC
UNIVERSITY

[HudpoBu3anus JaHHBIX (pruHaILHAS)

ID CarStatus [ Income |CreditSum|Age| GB | sex |DocType |Business |Education
1 1 16589 500000 |32,9| 1 1 3 2 3
2 0 4562 100000 |35,2| O 2 4 4 3
3 0 4597 100000 |29,8| O 2 4 1 2
4 0 20000 280000 |46,5 O 1 4 3 3
5 1 60850 500000 | 42 0 1 3 2 3
7 1 3640 100000 |254| O 1 2 2 2
8 0 12341 150000 |43,1| O 1 3 1 3
9 0 4123 270000 36,3 O 1 1 2 3
10 0 2340 136000 |30,5| O 2 4 2 3
11 1 2150 291721 |44,7] O 1 3 2 3
12 0 12341 150000 |21,9| O 2 3 4 3
13 0 5850 480000 (30,8] O 2 3 2 3
14 0 5317 183000 |27,9| O 1 3 6 2
15 0 5139 214000 | 36 0 2 4 4 3
17 0 15429 200000 | 31 1 1 4 4 2
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U TOMSK

l-l onversv - oAroToBKa AaHHbIX ANA aHAAU3a

Data partition Data cleaning

* Removing duplicates

Initial dataset Outliers
Inconsistent data
Train 60% Validation 20% Missing data

Train 70% Test 30%
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TOMSK Bbibop TpeHupoBoUHOMU
I IPOLYTECHNIC o
mE universITY N TeCToBOM BblI6OPOK

/*The program divides file (ONE) into two

randomly*/
DATA One;
SET testl;
LABEL x = 'Random number';
x=RANUNI (int (time () ) ) ;
RUN;
There were 1499 observations read from the data set WORK. ONE.
The data set WORK.ONE has 1499 observations and 11 variables.

DATA Test;

SET One;
IF x>0.75;
RUN;

The data set WORK.TEST has 366 observations and 11 variables.

DATA Train;

SET One;
IF x<=0.75;
RUN;

The data set WORK.TRAIN has 1133 observations and 11 variables.

(Train and Test)
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TOMSK

o rouechnc UcxoaHble AaHHble AN Nor. perpeccuu

UNIVERSITY

AHKETHbIE€ AaHHbIE 3aEMLLNKOB

Atribute Field Field Russian Name Format/New Format/Initial Comm ent

)
D \deﬂtr:rzanom TepcoHansHbil Homep numeric numerec 1234 Monenb norl/l CTMLIeCKOM pe rpeCCM VI
number
SEX Gender Mon numeric char 1- Male
2 - Female p
DocType Additional [lononHUT enbHLIR numeric char 1 - Miltary card 1 —
document LOKYMEHT 2 - Foreign passport I n - bO + blxj_,l +...+ +bk Xi s J + gi
3- Driving licence 1 —_— pi
Business Employer scope of WuaycTtpua numeric char 1- Finance / Banking /
actwiy insurance roe py— BepPOATHOCTb HaCTynJrieHnA
2 - Industry
3- Retail 1
4-E:Eaclanon ﬂle(*)onTa no erﬂMTy IDI'I-Ig I_ro
5-IT and Telecoms
— 6.- Other 3aeMLnKa,
ucation Education ObpazoBaHue numeric char 1-Graduate (Yuyenan
CTeneHb) - - 9
2- Higher education Xij_ 3Ha4yeHune J-om He3aBnMCnMmoun
(Boicwee)
3 - Secondary education ne eMeHHOVI-
(Cpennee obpasoBaHme) p bl
CarStatus Qwns car EcTb Mawnxa numeric char 1-Yes
: _ : 2o bo — He3aBuUCnMad KOHCTaHTa Moadersin,
AddIncome Addftional income | [lonononHnTensHbIi numeric numeric per month
foxog
Income Income from | A0X0A N0 OCHOBHAMY numeric NUMENc per month b — a pa M eTp bl M O'uen nN:
mandatory work MecTy paboThl J )
confirmed o -
CreditSum Loan amount Cymma kpeanTa numeric numerec 560000 (C,‘I — KOM”OHeHT CnyanHOM OLL“/'6KM .
Age The age of the Bo3pacT 3aemuyuka numeric numerec 43
borrow er
DayoOff Overdue [lHu npocpodkn char char 90+ 60_90/30_60/0_30]
payment/days 100 54
GB/Target Target function LleneBan dy HkuuA numeric numeric 1- DayOff »= 90+
0- DayOff < 90




 TOMSK

[]
I I POLYTECHNIC
B UNIVERSITY QKcnopT npeobpasoBaHHbIX AaHHbIX
n3 popmarta SAS (testl) B rezervl xls.

proc export data=testl
outfile="C:\Users\gubine\Desktop\xIs\rezerv1.xlsx"
dbms=xIsx

replace;

run;
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POLYTECHNIC
UNIVERSITY

UcxoaHble AaHHble AnA nor. perpeccnmn

AHKETHbIE€ AaHHbIE 3aEMLLNKOB

Atribute Field Field Russian Name Format/New Format/Initial Comment
D Identification MepcoHansHbil Homep numeric numerec 1234
number
SEX Gender Mon numeric char 1- Male
2- Female
DocType Additional [lononHUT enbHLIR numeric char 1 - Miltary card
document JOKYMEHT 2 - Foreign passport
3- Driving licence
Business Employer scope of WuaycTtpua numeric char 1- Finance / Banking /
activity Insurance
2 - Industry
3 - Retail
4 - Education
5-IT and Telecoms
6- Other
Education Education ObpazoBaHue numeric char 1-Graduate (Yuyenan
CTeneHb)
2 - Higher education
(Boicwee)
3- Secondary education
(Cpennee obpasosanne)
CarSratus Qwns car EcTb Mawnxa numeric char 1-Yes
2-No
AddIncome Addftional income | [lonononHnTensHbIi numeric numeric per month
noxog
Income Income from NCXOZ N0 OCHOBHOMY numeric numeric per month
mandatory work MecTy paboThl
confirmed
CreditSum Loan amount Cymma kpeguta numeric numerec 560000
Age The age of the Bo3pacT 3aemuyuka numeric numerec 43
borrow er
DayoOff Overdue [lHu npocpodkn char char 90+ 60_90/30_60/0_30]
payment/days 100
GB/Target Target function LleneBan dy HkuuA numeric numeric 1- DayOff »=90+
0- DayOff < 90

Knaccnueckas dbopmyna JMHENHOU
PErpecCUOHHON MOJEIU UMEET CICAYIOLINN

y=a + bjxy + byzy + ... + b, x,

3)16CB 3aBUCHUMaA IICPCMCHHAs ABJISACTCA

JIMHEUHOU byHKIHEH HE3aBUCUMBIX
MIEPEMEHHBIX. Hemas JIOTUT-
npeoOpa3zoBaHue _ 1

P= Tiev -
MOJIyYUM

P
1-p

In =b0+blx1’1+...++bkxi,j + &
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b0+b1x

(14671, x

p:

TOMSK

I IPOLYTECHNIC
B uUNIVERSITY

15 + b e BB B S
| = e
0s} o
08}
."'I. ,’/
07t I/
06 '{/
05 ¥ + initial data —
/'f iteration 1
04k /,/I." fleratfon 2
/i iteration 3
03 7N iteration 4
/ iteration 5
02 7S iteration 6
; /B iteration 7
01 ‘_/// ‘ O recovered data
% HF—.—,T’_:F 3 =gy . & ' ! 1 L
-8 - -4 2 0 2 4 5 g 10

HrepaninoHHOE BBIYUCIIEHHUE TAPAMETPOB
JIOTUCTUYECKON PErPECCUU

Tabnuua: AHKeTHble JaHHble 3aeMLLNKOB

Mopgernb NormcTu4eckon perpeccum

In[%} =b, +bx,; +...++h X ; + &

roe p— BEPOATHOCTb HACTYMNIEeHUN
aedonTa no KpeauTy Ang i-ro
3aeMLUUKa;

Xj;— 3Ha4eHune j-o1 He3aBUCUMOWM
nepemMeHHoN;

bO — He3aBUCUMada KOHCTaHTa MOJEJSN,

bj — napameTpbl MOAENMU;

& — KOMMOHEHT CIy4arHOM oLnobKu.
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ROC Curve for WORK.TRAIN ROC Curve for WORK.TEST
Area Under the Curve = 0.7550 Area Underthe Curve = 0.6755
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HMrepaninoHHOE BBIYKUCIIEHUE TAPAMETPOB

JIOTUCTUYECKON PErPECCUU
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ROC-kpuBas (receiver operating characteristics
CUrve) — mo3BOJISIET PACCMOTPETh BCE IMOPOTOBHIC
3HaU€HUs JUI1  JaHHOTO  Kiaccudukaropa.
Nneanpras ROC-kpuBas mMpoxoauT Yepes3 JICBBIM
BEPXHUH YTOJ, COOTBETCTBYS KiaccudukaTopy,
KOTOPBIA JaeT BBICOKOE 3HAYEHHUE MOJIHOTHI MpHU
HU3KOU JI0JI€ JIOKHO TOJOXKUTEIbHBIX MPUMEPOB.
Touka, Onm>ke BCEro pacrojoKeHHAs K BEpXHEMY
nesomy yriy gaet ROC 6nuskoii k 1, 4To roBopUT
O BBICOKOW CWJIE IIPEJICKA3ATEIbHON MOJECIN WU
ROC O6mmskoit k 0.5 roBoputr o cmaboii cuie
npeacKazaTelbHOM ~ MOJENH,  PaBHOCUIIBHOMN
PaBHOBEPOATHOM.
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CKopHHTOBas KapTa ((pparmeHr)

GO Scorfecard We'ights of Event Percentage of Coefficient
Points Evidence Rate Population
AGE low <= AGE < 29 1.00 -10 -0.47 7.33 13.88 -1.63
29 <= AGE <33 2.00 1 -0.22 5.79 17.58 -1.63
33 <= AGE < 37 3.00 22 0.22 3.81 19.43 -1.63
37<=AGE<41 4.00 23 0.25 3.70 17.48 -1.63
41 <= AGE< 44 5.00 31 0.40 3.20 11.56 -1.63
44 <= AGE < 48 6.00 27 0.34 3.42 10.82 -1.63
48 <= AGE <
high 7.00 0 -0.25 6.00 9.25 -1.63
Car Car=1 1.00 8 -0.33 6.44 37.37 -0.41
Car=0,2 2.00 15 0.26 3.69 62.63 -0.41
Children Children =1 1.00 8 -0.13 5.36 67.35 -0.90
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Ball (S 3aKkaloueHue

B paHHoOW paboTe npeanoxeHa MeTovka MOAFOTOBKM AaHHbIX AN MOCTPOEHUS
MNPOrHO3HbIX MoAenen knaccudpukaumm. 3Tanbl NOArOTOBKM [aHHbIX BKMA4YawT B cebd
cnegyowme atanbl: 1. NPOBEPKY WCXOOHbIX AaHHbIX Ha OWMOKM («OnNUCKM», OWwnbkn B
dopmartax), 2. Ha oTcyTcTBME AaHHbIX (“missing”), 3. Ha BbIBpockl AaHHbIX (‘outliers”), 4. Ha
Hanuuue Ayonupylowmnx CcTpok (HabnwogeHun), 5. Ha NPOBEPKY WUCXOAHbIX OOBSACHAOLMX
nepeMeHHbIX (aTpnbyToB) Ha MYNbTUKOMNNIMHEAPHOCTb N 6. TpaHChopMaUna NCXOLHbIX OaHHbIX
B LndppoBon oopmaT («umndpoBusaumsi») n 7. BbiIOop LienieBon NnepemMeHHOoMN.

[MonyyeHHas meToamKa peanusoBaHa B nporpaMmHbix naketax Python, SAS, SAS Enterprise
Miner.

CpaBHEHME TOYHOCTM pe3ynbTaTtoB, MOMNyYeHHbIX ©6€e3 NOAroTOBKM AaHHbIX U C
NPUMEHEHMEM NPEASIOXKEHHON METOAUKM NOArOTOBKM  AaHHbIX MNoKasano MNOoBbIEHWE
npeackasaTesibHOM CUSibl NPOrHO3HOW Moaernu noyvtn Ha 20%.

Hanbonblwyto To4yHOCTb (75%) OEeMOHCTpUpyeT pelueHne, MoSiydeHHoe C nomMowbio SAS
Enterprise Miner.
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