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Background. Development of effective methods for evaluating solvency of individuals and risk of banks in providing
consumer loans.

Objective. Determining of the mechanisms for implementation of scoring models in the form of scoring cards.
Analysis of the possibility of using scoring cards as a tool for credit risk management.

Methods. Construction of scoring cards and preliminary analysis of input data using specialized component of the
SAS Enterprise Miner.

Results. The main stages of scoring cards development were considered. The scoring card was constructed that is
based on actual statistical data on granting of the consumer loans. The research also presents comparative analysis of
the scoring cards with other statistical methods of subjects classification.

Conclusions. It was established in this study that the scoring cards have better forecasting ability than other statistical
methods such as decision trees, neural networks and logistic regression. The format of development the forecasting
models in the form of scoring cards is the easiest for interpreting. However, application of this method requires

considerable investments as well as continuous updating and renewal of credit histories for borrowers.
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Beryn

VY mnepioag crabiabHOTO PO3BUTKY B YKpaiHi
cnocTepirajiocss OypxJMBE 3pPOCTaHHSI PUHKY iIlo-
TEYHOTO Ta MOOYTOBOIO KPEAUTYBAHHS, IO CIIPU-
YUHWJIO PO3BUTOK JOCi HEBIOMOrO IS Hauol
KpaiHM HampsMy TPUKIAJHOTO MaTeMaTUYHOIO
MOJIETIOBaHHS — KPEAUTHOIro CKOpuHry. B ymoBax
€KOHOMIYHOI Ta TOJITUYHOI KPU3M i HeCcTabiIbHOC-
Ti KOpeKTHE PO3B’sI3aHHS 3aJa4 BUSIBJICHHS ILIa-
TOCTIPOMOKHMX KJI€HTIB cTa€ sl (hiHAHCOBUX
YCTaHOB 3aBIAHHSM IPSIMOTO BMXXKMBAHHSI Ha pUH-
Ky KpeauTHux Tmociayr. HesBaxamoum Ha Te, IO
CMOXWBYE KPEAUTYBAHHS € OJIHUM i3 HauOuLIbII
NpuOYTKOBUX BUIIB OAHKIBCHKOI AisIbHOCTI, BOHO
BOJIHOYAC HaWOIIbl PpU3MKOBAaHE, OCKiJIbKM Oara-
TO OaHKiIB CTUKAlOThCS 3 IPOOJIEMOIO HEIOBEp-
HEHHSI BUAaHUX (hi3MUHUM ocobaM KpeauTiB [1, 2].
VY 3B’43Ky 3 LIUM po3po0Ka Ta 3aCTOCYBAHHSI HOBUX
OiIbII JOCKOHAIUX METOAMK OLIIHIOBAHHSI KPEIUTO-
CIIPOMOXKHOCTI OCi0 i pU3uKy OaHKiB IpU HagaHHI
KPEIUTiB B YMOBax CYYaCHUX KPU30BUX SIBUII Y
¢iHaHCOBII chepi € KPUTUYHO BaKIUBUMU.

EdexTuBHUM 3ax0[0M, IO JAa€ 3MOTY ONTH-
MaJIbHO PO3B’S3yBaTU 3ajayi OLiHIOBAaHHS Kpeau-
TOCIIPOMOXKXHOCTI 0OCi0, € KpeIWTHUIX CKOPUHI,
KU sBJIIE COO0OI0 MaTeEMaTU4YHY abO CTaTUCTUY-
HY MOZejb, 3a JOINOMOTIOI0 KOl OaHK BH3HAYaE,
WMOBIPHICTb TOTO, 110 MOTEHLIMHUI MO3UYaTbHUK
MOBEPHE KPEIUT y BCTAHOBJIEHUI TepMiH. MeToto
KPEAUTHOIO CKOPMHIY € OITUMI3allisl MIPUAHSTTS pi-
LIeHb i3 HaJaHHS CHOXWBYMX KPEIUTIB, 11O U BU-
3HAYa€ aKTYaJbHICTh OilICHOTO mOCimKeHHs |3, 4].

KinacuyHuM BMIOM CKOPMHIOBOI MOAENi €
cKopuHronsa Kkaprta. Ilepiui CKOpHUHIOBI KapTu
3’sgunncs B 40-Bi poku XX cT. y CIIA. CkopuH-
roBi Oajn TOJI BUCTABJSUIMCI HAa OCHOBiI €KCIIEepT-
HUX OLIHOK, a 3a OCHOBY OpaJiu He Oulblle AECATH
xapaktepucTuk. HuHi 11 noGyaoBr CKOPUHTOBUX
KapT BUKOPUCTOBYIOTHCS OiIbLI TOYHI MaTeMaTUy-
Hi METOIM i CrieliaJIbHUM aHAJTITWYHUI IHCTPYMEH-
Tapiii, 110 Ja€ MOXJIMBICTh MPALIOBATHU i3 COTHSIMU
xapakTepucTtuk [5]. 3BuyaiiHO, 3a HAsIBHOCTI IO-
CTaTHBOI KiJIbKOCTiI JAHUX CTaTUCTUYHUI CKOPUHT
Kpallliii, OCKUJIbKM, Ha BiAMiHY Bif €KCIEPTHOTIO,
BimoOpakae Ti 3aKOHOMIpPHOCTi, $IKi peajlbHO CIIO-
CTepiraroThecs B TTOPTdhEi.

Ha croronni y cdepi OizHec-aHaTITUKN Haii-
OiNbII BIMOMUMHW ¥ ABTOPUTETHUMHU BEHIOpPaMU €
kommanii SAS, SPSS, KXEN, FICO, PROGNOZ
W iHWi. AJie BCECBITHBO BM3HAHUM JIIEPOM Y
cdepi iHTeIeKTyaIbHOrO aHajlidy JaHUX Ta crellia-
JII30BaHUX PIllleHb IJIT PO3B’SI3aHHS 3a1a4 CKOPMH-
ry € xomrmaniss SAS Institute, IpoxyKTH SIKOi BU-
KOpUCTOBYIOTbCI B 50 % 0aHKIiBCHKMX YCTaHOB
CIIA Tta mokpusaioTh 30 % CBiTOBOro pHMHKY pi-
1IeHb JJIs Oi3Hec-aHaniTuKU. B YKpaini Bignosin-
Hi pilreHHsT BUKOpUcTOBYI0TECS B TOIT-30 HaiOuib-
1IMX OaHKax.

ITocTanoBka 3amaui

MeTtoro poboTu € odymoBa CKOPMHIOBOI Kap-
TU JJISI OLIiHIOBAaHHSI KPEAUTHUX PU3MKIB OaHKIB-
CbKHMX YCTaHOB 3a jmomnomorow cucrtemu SAS En-
terprise Miner i BUKOHAHHS MOPIiBHSJIBHOTO aHaJli-



24 Haykosi sicti HTYY "KI"

2016 /2

3y CKOPMHIOBOI KapTU 3 iHIIMMU CTAaTUCTUYHUMMU
Ta MaTeMaTUYHUMU METONAaMH, IO JAlOTh 3MOTY
OLIIHUTU KPEAUTOCHPOMOXKHICTh MO3UYAIBHUKIB, a
caMme 3 JIOTICTUYHOIO PETpeciero, IepeBaMu pillleHb
Ta HEApOHHUMU Mepexamu. /11 moOyaIoBU CKOPUH-
TOBOI MOJeJli HeOOXiIHO MiArOTyBaTM HaBYAJIbHY BU-
OipKy JaHMX, BimiOpaTy HaWOUIbLI 3HAYYII Xapak-
TEPUCTUKHU KJIIEHTIB, SIKi MOTPIOHO BKJIIOUUTHU B MO-
JI€b, PO3POOUTU caMy MOIEJb Ta OLIIHUTU 11 SIKICTb.
Jns nopiBHSIHHSI CKOPMHTOBUX MOJEJIE i BUOOpPY
HaliKpallloi HeoOXiZHO 3aCTOCYBaTH TaKi KpUTepil
OLIIHKU SKOCTi, 1K ROC-KkpuBa Ta iHnekc GINI.

IIpouec po3poOKH CKOPHHTOBOI KapTH

IToGynoBa Mojagsi KPeAUTHOTO CKOPUHIY T0O-
YMHAETBCA 3i 300py AOCTATHBLOI KiJIBKOCTI peripe-
3€HTAaTUBHUX HAHUX TIPO MO3UYAIbHUKIB OaHKY,
DI SIKMX BXe 3aBEpIIMBCA CTPOK KPEAUTYBaHHS,
TOOTO HasiBHA iH(OpMALlisl TIPO BUKOHAHHS ab0 He-
BUKOHAHHSI HUMU 3000B’SI3aHHS 110 KpeauTy. AKicTb
BUXITHUX JAaHUX IS TOOYOOBU CTaTUCTUYHOI MO-
JleJli BUBHA4Ya€ 11 TOYHICTb MPOTHO3YBAHHS 1 YCITiX
pO3pOOKM CKOPUHIOBOI CUCTeMU B Liaomy. s
PO3pO0OKM CKOPMHIOBUX KapT ITOTPiOHI HadiliHi Ta
YUCTi JaHi 3 MiHIMaJIbHOIO TOMYCTUMOIO KiJIbKiCTIO
“xopoumx” i “moraHmx” 3anuciB. OOcIT HeoOXim-
HUX JaHWUX MOXe OyTHM pi3HUM, aje B LIJIOMY BiH
MOBUHEH BiAMNOBIIaTU BUMOraM CTaTUCTUYHOI 3Ha-
YYIIOCTI Ta BUMAgKoBOCTI [6]. Iy po3poOKu cKo-
PUHIOBOI KapTU Ha IPaKTHIIi, 3a peKOMEHIAlisIMUI
(¢axiBLiB 6AHKIBCHKOTO CKOPUHTY, 3a3BUYaii BUKO-
pucroBytoth He MeHIle 2000 “moranmnx” i 2000 “xo-
poIIMX” 3aMuCiB MPO KIIE€HTIB, SIKi MOXYTh OYyTHU
BUIAJIKOBMM YMHOM BifiOpaHi i3 3arajbHOI MOTMy-
JIALIT KIIEHTIB BiANOBiIHOTO O0aHKy abo Ow0opo
KpenuTHUX ictopiii. OKpiM LIbOTO, B CHeliaIbHUX
METOIIaX CKOPUHTYBaHHSI MOXKYTh 3HamOOMTHCS HO-
nmarkoBo 2000 BimxuiaeHUX 3asiBOK, 3a SKUMU He-
O0XiZTHO TIPOBECTM aHaJi3 MPUYWMH BIIXWUJIEHHS.
BuxinHi maHi 1151 moOymoBM MOAEIi MOXYTh Mic-
TUTWA BHYTPIllIHi JaHi aHKET MO3UYaJIbHUKIB OaH-
Ky, a TaKOX 30BHIllIHi JaHi KpeAUTHUX iCTOPi.

JaHi mpo TNEBHUN TUMN KIIEHTIB HEOOXimHO
BUKJIIOUMTHU 3 BMXimHOi iH(opMalliiiHoi 6a3u. lle
MOXYTb OyTM HETWUMOBI KJII€EHTM — Illaxpai, CHiB-
poOiTHUKKU G6aHKy, VIP-kiieHTH, moMepJi, HeIoB-
HOJIITHi, KPEIUTU 32 BKPAACHUMU KapTKamMu TOLIO.
Taxkox 3 6a3¥ MOBUHHI OYyTH BUKIIOUEHI KPEIAUTU
3 aHOMAaJIbHO BEJIMKUMU CyMaMM KPEIWTiB, HeCTaH-
JapTHUMM YMOBAMU TIOTAllleHHs], HETUTIOBUMMU Ili-
JIIMU  TO3UKU. JlomaTKOBUM KpUTEpPIEM Binbopy
IaHUX MOXe OYTWM BUJA KPEAUTYBaHHS, HJI SKOTO
Oyne po3po0IsaTUCs CKOPUHIOBa KapTa [6].

BinbmricTs ¢iHAHCOBUX JaHUX XapaKTepPHU3y-
IOTbCS BIICYTHICTIO IESIKMX 3HaueHb a00, HaBIIAKW,
HasIBHICTIO 3HA4eHb, SIKi HEOOLIbHI IS Ti€l 4m
iHIIOI XxapakTepucTuku. Lle MoxyTb OyTH T0J4,
3HAUEHHS SKUX He OynM 3adikcoBaHi, SIKi Oiblie
HE BUKOPUCTOBYIOThCS, SKi OyJM HEMOCTYIHi abo
He Oy/M 3allOBHEHI 3asiBHUKaMMU, a TaKOX Hempa-
BWJIbHO BBEJEHi JaHi, BUKUAU a00 3HAYEHHS, 1O
pi3KO BUMILISAIOTHCA. € OeKiibka CIOCO0iB I030Y-
THUCSI TaKUX 3HA4Ye€Hb, HANIPUKIIAMI!

1) BUKJIIOUMTH BCi AaHi 3 NPOMyILIEHUMHU 3Ha-
YEeHHSIMM, OCKIJIbKM aHasli3 BEIEThCS IO BCiX 3MiH-
Hux. Jng Bumnanky (iHaHCOBUX JAHUX TaKUiA CITO-
ci0 y OUIBLIOCTI BUMAAKIB JAa€ MyXKe Majo JaHUX
JUTS. TIOAAJIBIIOTO aHali3y;

2) BUKJIIOYUTHU 3 MOJAEIi XapaKTepUCTUKU abo
3aMMCH, IJIs1 SIKUX 4YacTKa IPOIYIIeHUX 3HAauyeHb
icroTHa (Hanpukian, nepesuinye 20 %);

3) BKIIOUUTU OO CKOPMHIOBOI KapTU Xapak-
TEPUCTUKY-IIeHTU(PIKATOP HASIBHOCTI MPOIYCKY I10
aTpuOyTy KIIIEHTA;

4) 3aMiHUTU TIPOITYIIEHi 3HAYEHHSI, BUKOPUC-
TOBYIOUM CIIelliali30BaHi METOAU CTaTUCTUKU IO
3alIOBHEHHIO JaHUX (CMHTETUYHUI PO3Moiii) abo
MIpPOrHO3yBaHHIO (3a3BUYaif JAepeBa pilleHb abo
perpeciitHi MmeTonn).

Bubip 3anexHoi (11i1bOBOi) 3MiHHOI BHM3HAYa-
€TbCS METOI0 MOOYI0BU CKOPUHTOBOI Moneni. Llimi
MOXYTb OyTW 3arajJlbHUMH, HAIpUKJIal CKOPOYEH-
HS BTpaT 3a HOBUMM KPEIUTHUMU paxyHKaMH, i
KOHKPETHUMHU, HAIpUKIAA CKOPOUYEHHS 4YHcla
IeoNTIB MO CXBAJIEHUX 3asBKaX MPOTATOM 3-X Mi-
CALIB TCAS NPUUHATTSA TO3UTUBHOIO PillIEHHS.
3ajexHa 3MiHHa Moxe HaOyBaTH KiJIbKICHUX Ta
SKICHUX 3HayeHb. HaliOinblll yacTo BUKOPUCTOBY-
€TbCS KaTeropiaJJbHWi BUI BUMIpIOBaHHS 3aJIE€X-
HOI 3MiHHOI 3 JBOMa KaTeTopiIMM: “XOpOIInii” Ta
“rmoraHuit” KJIi€eHT. 3a3BUyYail 10 KaTeropii “rora-
HUI” BiTHOCSTH KIIIEHTIB, 110 MalOTh MPOCTpOYE-
Hy 3aboproBaHicTh 90 i Ginbie AHIB [7].

AK He3anexXHi 3MiHHI TIpU MOOYIOBI CKOPUH-
roBOi MOJENAI MOXYTb BUKOPUCTOBYBAaTHUCS AaHi 3
KPEIUTHOI 3asBKU: cCollialbHO-AeMorpacdiyHi maHi
Ipo Io3uyYajabHUKa (CTaTh, CIMEMHMI CTaH, BIK,
mocajga, HasBHICTb MOiTel, AOXid I103WYajbHMKA
TOlIO), iH(oOpMAaLig MOpo 3alUTYyBaHUN KpPEAUT
(CTpoK moraileHHs KpeauTy 3a JOroBOpPOM, CyMa
KPEIUuTy, po3Mip MOYaTKOBOTO BHECKY, MeTa Kpe-
OUTy Tolo). ONHUM i3 OCHOBHMX IXKepesl JaHuX
o1 (opMyBaHHSI He3aJIeKHUX 3MiHHUX € JaHi
bropo KpeauTHUX icCTOpii HAa MOMEHT IoAadi 3asiB-
KJA TIO3UYAJIbBHUKOM: PEUTHMHT TTO3UYaJIbHUKA, Ie-
TaJlbHa iH(opMallisl Mpo HasBHI KPEeAWUTH B iHIIIMX
OaHKax, OeTajbHa iHdOpMAalisa Mpo MNPOCTPOUEHi
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ab0 TIOBHICTIO TOTallleHi MUHYJI KpEeIuTH, HasiB-
HICTh iHIIMX OaHKIBCbKMX MPOAYKTIB 1 MOCHYT Y
rnmo3uyajbHuKa TOmO. Takox i ¢opMyBaHHS
He3aJleXKHUX 3MIHHUX MOXe BUKOPMCTOBYBATHCS
BHYTpIlLIHI KpeIWTHA iCTOpisi Mo3WyajibHUKA: T10-
TOYHUI OajlaHC paxyHKy, 3a00OproBaHiCTb Ha MO-
TOYHUI MOMEHT, KiIbKICTb paxyHKiB, YWCJIO MO-
MepeaHix KpeauTiB y 0aHKy, HalOiabllIe 3HAaYEeHHS
CyMH 3a00proBaHOCTI 3a IOIEpeIHIMU KpeIUTHU-
MU paxyHKam# [6].

TakuM 4YWMHOM, He3aleXHi abo0 CKOPUHIOBI
BXiHI 3MiHHiI MOXYTb OyTW MOJaHi B Pi3HUX IIKa-
JIaX BUMIPIOBaHHSI 3aJIeXKHO Bil MOKJIMBOCTI 00’€K-
TUBHUX BHUMIpIB BifiOpaHux xapakTepucTuk. Ha
OpakTUlli MOXYTh OyTHM ITI0OYyZOBaHI CKOPUHIOBI
MOIEi 3 TaKUMU TUMNAMM HE3JIEXHUX 3MiHHUX:
TiIBKU 3 KiIbKiICHUMM, TUIBKM 3 KaTeropiaJbHUMMU,
3 KareropialbHUMM i KUIbKICHUMU 3MiHHUMU OJI-
HoyacHo. Haiiuactie a5 moOymnoBM CKOPUHIO-
BUX KapT BUKOPUCTOBYIOTb KaTeTopiajbHi 3MiHHi.
Kareropusailis KiJIbKiCHUX 3MiHHUX A€ 3MOTY JIO-
CAITU TaKWX OCHOBHMX IlepeBar IIpu I100YIOBI
CKOPUHIOBOI KapTu: MOJETIIUTU OOpOOKY BUKMIIB
Ta €KCTpeMaJIbHUX 3HAY€Hb KiJIbKICHUX 3MiHHUX,
CIIPOCTUTH iHTEpIIpeTallild CKOPMHIOBOI KapTH,
BimoOpa3uTH CKJIAIHI HENiHilHI 3B’ SI3KMU.

B ocrarouHy Monenb BKIKOYAIOThCS Hak-
OinbII 3HAYYLII He3aJeXHi 3MiHHi, SKi BiINOBiTHO
0 CTAaTUCTUYHUX HAHMX Kpalle 3a iHIIMX JaloTh
3MOIy 3pOOMTH IPOTHO3. I OLIHKM CTYIICHS
B3a€EMO3B 3Ky MiX He3aJeXHUMM 3MiHHUMMU i 3a-
JIEXXHOIO B KPEAUTHOMY CKOPMHTY TMPUNAHSITO BU-
KOPUCTOBYBAaTH TMOKAa3HUK iH(MOpMALIfHOro 3Ha-
yeHHs, abo [V (Information Value), 1o ob4uciio-
€Thbcs 3a (popMyJIOIO

d®

k
v = Z(di(l) _di(Z)).h’1 FIONk
i

i=l1

ne dV i d®
“xopolux” KpeauTiB B i-il Kareropii, k — Kilb-
KiCTh KaTeropiii He3aJIeXXHOI 3MiHHOI.

Yum Bulle iHdopmalliiiHe 3HAYeHHST 3MiHHOI,
TUM OiJbllly Bary BOHa Ma€ 3 TOYKW 30py KOpHUC-
HOCTi Tpu MoOynoBi monesi. MoxHa KepyBaTUCS
npaBwiaMU TIpU BimOoOpi 3MiHHUX [JId MOOYIOBU
CKOPUHIOBOI KapTH 3TigHO 3 Tabm. 1.

BaxsuBuM eTarioM I1OOYyI0BM CKOPMHTOBOI
MOJIEJi € TIepeBipKa il JOCTOBIpHOCTI U ampoobaltist
Ha peajibHUX AaHuX. [Ipo cTymiHb Baiinailii Moae-
JIi CBiIUMTH 3MATHICTH il MPaBUJIBbHO KiacudiKyBa-
T O0’€KTH, 3MATHICTh MOAEJI BilPi3HITH “XOpO-
KX” MO3WYATbHUKIB Bin “roraHux”. Mojenb Mo-
BMHHA [1aBaTU KOPEKTHi IMPOrHO3M HE TUIbKU Ha

— BIZHOCHI YacTKM “moraHux” Ta

HaBYAJIbHIM CYKYIHOCTI JaHUX, ajie i Ha MpaKTUlli
npu ii 3acTocyBaHHi. OmHa 3i cTparteriii Bajimartii
Moaeni — ¢opMyBaHHS BUIIAAKOBUM UMHOM JIBOX
BUOIpOK: HaBYAJIbHOI — MO SKilA OyAyeTbCsS MO-
lleJib, 1 TECTOBOI — BOHA BUKOPUCTOBYETHCS IS
nepeBipku mogeni. IlepeBipKy HOCTOBIpHOCTI MO-
IleJli, K TIpaBWJIO, TPOBOASATh Ha HaBUYAIBHIN i
KOHTPOJIbHIM BUOIpKax y MpoIopLisx MpUOIU3HO
70—80 i 30—20 % BiznmoBiIHO Bix BUXiZHUX TAHUX
U1 MOOYyIOBM MoOJefi. Xopolla MOIe/lb MOBUHHA
IaBaTU MPUUHSTHI pe3yJbTaTh MPOTHO3YBAaHHS SIK
Ha HaBYaJbHill, TaK i Ha KOHTPOJIbHIi BUOIpIIi.
CxoxXi MOKa3HUKU, OTpUMaHi Ha 00OX BUOiIpKax, —
O3HaKa TOro, 110 Ha MpakTULli MOAEb Oyne OiuTbII
CTabLIBHOIO i JaBaTMMe KOPEKTHi IporHo3u [8].

Tabauysa 1. OuiHka 3HAYYIIOCTI HE3aJIEXHOI 3MiHHOI 3a
3HaueHHsIM [V

3HaueHHs [V IIporHo3Ha 31aTHICTh
<0,2 He mae
0,02—-0,1 Hwusbka
0,1-0,3 CepenHs
0,3-0,5 Bucoka
>0,5 Yynoa

HaiinoiupeHiiia cTtaTUCTUYHA MOIEAb IS
noOyIoBM CKOPMHIOBOI KapTu IIpu OiHapHiil 3a-
JIEXHIN 3MiHHI — JioricTuyHa perpecis. Jlorictuu-
Ha perpecisi, IK i OUIbLIICTb iHIIMX METOMIB IPO-
THO3HOTO MOJIEJIIOBaHHSI, BUKOPUCTOBYE Habip xa-
PaKTEPUCTUK — PErpecopiB s IMPOrHO3YBAHHS
WMOBIPHOCTI TOrO YW iHIIOrO pe3yjabTary. Mare-
MaTW4YHa MOJEeJib JIOTICTUYHOI perpecii BUpaxae
3aJICKHICTb JJorapudMy IIaHCy (JI0TiTa) Bim JiHilA-
HOI KOMOiHalii He3aJeXHUX 3MIHHMX (perpeco-
piB). PiBHSHHS JIOTIT-IIepeTBOPEHHS HMOBipHOCTI
Mnojil Ma€ TaKWil BUIJISIAL

Di
1-p,

In

=By +Bx; +...+Bx, +E,

Ae p; — IMOBIPHICTb HAaCTaHHs nedoNTy Mo Kpe-

JUTY i-TO IIO3NYaJIbHHUKA, Xj

JIEXHOI 3MiHHOI, B, — HE3aJeXHa KOHCTAaHTa MO-

— 3Ha4Y€HHA HE3a-

neni, B, — mapaMeTpu MOZENi, € — KOMIIOHEHT

BUIAJIKOBOI TTOXUOKM.

PiBHSIHHS JIOTIT-TIEPETBOPEHHS Bigobpaxae Ji-
HillHYy 3aJIeXHIiCTh WMOBIPHOCTI HacTaHHsI 3abop-
TOBAHOCTI MO KPEIUTY 3aJIeXKHO Bill 3HaAU€Hb He3a-
JexHux 3MiHHUX. KoHcTaHTa B Mozeni BimoOpa-
JKa€ TPUPOIHUI piBeHb PU3UKY HACTAHHS MOMil,
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110 MOJEJIOEThCS, 32 YMOBM PIiBHOCTI BCiX He3a-
JIEXKHUX 3MiHHMX HYy/I0. 3Ha4eHHS KoedilliEHTiB
MpU HE3WIEXXHUX 3MIiHHUX, SKi BiloOpaxxaroTh CTy-
MMiHb iX BIJIMBY Ha IMaHC Ae(ONTy B Jiorapudpmiu-
HilA 1IKaJli, BUKOPUCTOBYIOTbCA i1 MOOYIOBU
CKOPUHIOBOI KapTu [7].

3aKII0YHUM €TarioM PO3POOKU CKOPUHTOBOL
MOJIEJli € TIepeBeACHHSI KOEMILIIEHTIB JIOTICTUYHOI
perpecii B CKOpUHIOBI 0anu. AKIIO B3SITH OLIIHKU
KoeiLliEHTIB JIOTICTUYHOI perpecii i MOMHOXWUTU
iIX Ha 3HAQUYEHHS He3aJleXXHMX 3MiHHMX, TO BUIIE
MiACYMKOBUIA CKOPUHTOBUM Oaji y 1IKajli HaTypaib-
HUX JloTapu(MiB:

niocymxoguii 6an =X, + ...+ P, X,

Je X; — 3HAYE€HHs PErpecopiB JUIA i-TO MO3MYaJIb-

HUKa, ; — OLIHKM Koe(illieHTiB JIOTICTUYHOI pe-

J
rpecii.

Jnsg 3BeAEHHS CKOPUHIOBUX OajliB y JiHilHY
LKAy BUKOPUCTOBYIOTh IMPUIOM MacIlTabyBaHHSI.
MacirtabyBaHHSI He 3MiHIOE MPOTrHO3HOI 34AaTHOC-
Ti CKOPMHTOBOI KapTH, a JIMIIE TMEepPEeBOIUTb CKO-
PUHTOBI 6ajl1 B HOBY 1IKaJly, 3py4HY IS BUKOPUC-
TaHHsA. CKOPUHTOBUI 0aj y JiHINAHIN LIKami € Bid-
HOIIIEHHSIM IIIAHCIB “XOpOIIMX” TMO3UYaJbHUKIB
no “moranux”. Jyig wmaciutabyBaHHS HeEOOXigHO
HacamIiepea 3aiaTy Aianma30H YWCJIOBOI LIKaIu 3
MiHIMyMOM i MakcuMyMoM (Hampukiaa, Bim 0 mo
1000). Ha pesyabrar MaciuTabyBaHHSI TaKOX BIUIH-
BalOTh JBa IIOKA3HMKWU: KiJBKICTh OaiiB, SIKi I1O-
JIBOIOIOTH IIAHCHU CTaTH “XOPOIIMM” TIO3UYaJbHU-
KOM, i 3HaYeHHSI LIKaJI1, B SKOMY IOCATAEThCS 3a-
JlaHe BiTHOIIEHHS IIAHCIB “XOopolMx” [0 “rora-
Hux”. HaiOiIbIl yacTO BUKOPUCTOBYIOTh CKOPUH-
TOBi KapTh, B AKUX KOXHi 20 6aliB IOIBOIOIOTH
LIAHCU CTaTu “XopoluuM”. [HIIMIT BapiaHT — KOX-
Hi 40 6GajiB MOABOIOIOTH IIAHCU CTATH “XOPOIIUM”
nmo3uvaJbHUKOM. 17151 3BeaeHHsT KoedillieHTa JIoTic-
TUYHOI perpecii B CKOPUHTOBUU Oan y JiHiNHIK
LIKaJIi 3aCTOCOBYIOTH TaKe MepPEeTBOPEHHSI:

6ar = R- bj,
ne R — MHOXHUK, A — 3MilleHHSI. MHOXHUK
BU3HAYaloTh 3a (popMyJIoIo
D
In(2)’
ne D — xinpKicTh 0aliB, 110 MOJBOIOE IIAHCH.

3MillleHHsI BU3HA4YaloTh 32 (pOpMyI00

A= B- RIn(C),

e B — 3HauyeHHs Ha 1IKaji OaniB, y SKiid CITiB-
BiIZHOILIIEHHS IAHCIB cTaHOBUTHL C:1.

Metomu i miaxomy 10 OUiHIOBAHHSI CKOPUHIO-
BUX MoOJIeJiei

Ha erani Bepudikailii BUKOPUCTOBYIOTH CY-
KYIIHICTb KPUTEpiiB, 3aCO0iB 1 Ipouedayp, LIO Jda-
I0Tb MOXJIMBICTb OLIIHUTU $KiCTh ITOOYIOBaHOI
CKOPUHIOBOI MOAEI.

Haii6inbir TUIOBUMU OLIIHKAMU SKOCTI MO-
nIeqiell y 3amadax MPOTHO3YBAHHS € CepemHsT KBaj-
patuyHa (Mean Squared Error — MSE) i cepenHs
abcomorHa (Mean Absolute Error — MAE) noxubku:

12 s
MSE :FZ(di -7

i=1

l N
MAE = —Y|d. - y .|,
N;I,yJ

ne N — KUIBKIiCTb CIOCTepexXeHb, d; — pealibHe

3HAQUYEHHS LJIbOBOI 3MiHHOI i-TO CHOCTEPEXEHHS,
Y; — TPOTHO3HE 3HAYEHHS.

CepenHbOKBAIpaTUIHUN (PYHKITIOHAT CHUJIb-
Hime mTpadye 3a BeJUKi BiIXWICHHS MOPiBHSIHO
i3 cepenHiM abCOJIIOTHUM i TOMY OUTbLI YYTJIMBUU
0 BUKMIIB. IIpy BUKOPUCTaHHI OYyIb-SIKOTO 3 LIMX
IBOX (PYHKIIiOHATIB MOXe OyTM KOPMCHO TpoaHa-
JIi3yBaTH, sIKi 00’€KTH pOOJISITHh HANOIMBIIMI BHE-
COK y 3arajibHy MOMWJIKY: HE BUKJIIOUEHO, IO Ha
X ob’exrax Oyna JOMylleHa TMOMMJIKA TpU 00-
YHCJIEHHI O3HaK a0o0 LiJIbOBOI BEJTUUYMHM.

CepeaHbOKBaApaTUYHA TOXMOKA ITiIXOIUTH
IUIS TIOPiBHSIHHS JBOX Mojeneil abo 111 KOHTPO-
JII0 SKOCTi MiJ 4Yac HaBYaHHS, aje HE Ja€ 3MOTU
3pOOMTH BUCHOBKM TIPO T€, HACKJIbKU ITOOpE MO-
nenb po3p’sa3ye 3amadyy. Hampuxman, MSE = 10 €
JyXKe MOTaHWM MOKa3HUKOM, SIKIIO LiJbOBa 3MiH-
Ha HaOyBae 3HaueHHs Bim 0 mo 1, i myXe Xopo-
1IUM, $SIKIIO LUIbOBa 3MiHHA JIEXWUTb B IHTEpBaji
(10000, 100000). ¥ Takux CUTYyaLlisIX 3aMiCTh cepel-
HBOKBAJIPaTUYHOI MOMWJIKM JOLIJIBHO BUKOPUC-
TOBYBaTU KoeQillieHT AeTepMiHallii, abo Koedilli-
eHT R?:

N
Z(di - y,‘)z
2 _q_ i
R =1-5; B ;
S -y)?
i1
T
e y = NZ Y, — CepelHE 3HAUEHHs LiIbOBOI 3MiH-
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Koepiuient gerepMiHaliii — 1ie CriBBiIHOIICH-
HsI IMCIEpPCiii OCHOBHOI 3MiHHOI: OLIHKU, OTpUMa-
HOI 3a Mope/Ulo, i (paKTUYHMX 3HAYeHb. SIKIIO
BOHA OM3bKa 10 OJMHULI, TO MOIEIb J00pe Tpor-
HO3y€ JaHi, SKIIO X BOHa OaM3bKa A0 HYJS, TO
IPOrHO3M MOXHA IMOPIBHITU 3a SKICTIO 3 KOHC-
TaHTHUM MPOTHO3YBAHHSIM.

EdextuBHuUi1 crnocid OLiHKM TOYHOCTI MoJe-
Jli, HaBYeHOI Kiacu(ikyBaTy BXimHi maHi Ha 1Ba
KJacu, cnupaeTbes Ha BuUBYeHHs ii ROC-kpuBoi
(Receiver Operating Characteristic — poboua xa-
pakTepuctuka TmipuitMaua). ROC-xpuBa mnokasye
3aJICKHICTb YaCTKM TIPaBWJIBHO KJIacU(piKoBaHUX
MO3UTHUBHUX TIPUKIAIIB Bil YaCTKM HEMNPABUJIbHO
Ki1acudikoBaHuX HeraTuBHUX TpukiamiB [8]. Ilep-
1IIi HA3UBAIOThCS ICTUHHO TMO3UTUBHUMMU, a iHIII —
xubHo HeratuBHUMU. IIpu uboMy mependayva-
€ThbCS, 10 KiacudikaTop Mae MEBHUI Tapamerp,
3MiHIOIOUU SIKMM, MU OylIeMO OTpUMYyBAaTU T€ YU
iHIIEe po30UTTd Ha aBa kjacu. Lleit mapameTrp Ha-
3MBalOTh MOpPOroM BincikaHHs (cut-offvalue). 3a-
JIEXXHO BiJl HbOTO OTPUMYBATUMYThCS Pi3Hi BEJIM-
yuHu nomuiiok I i I pomy.

PosrnsgHemo Tabnuirio crpsckeHocTi (confusi-
on matrix), sIka OyIyeTbCSI HA OCHOBi pe3yJbTaTiB
Ki1acudikaliii Moaeni Ta ¢paKTUYHOI PUHAJIEXKHOCTI
MPUKIIAAiB 10 KiaciB (Tabiu. 2), ge:

TP (True Positives) — mpaBUIbHO Kiacui-
KOBaHi MO3UTHUBHI KJIi€HTH;

TN (True Negatives) — HenpaBWIbHO KJIacH-
¢ikoBaHi HeTaTUBHI KJIIEHTH;

FN (False Negatives) — MO3UTUBHI KJIi€HTH,
Ki1acuikoBaHi K HeratuBHi (rmoxuodka I pomy);

FP (False Positives) — HeraTMBHi KIIi€HTH,
Ki1acuikoBaHi K no3uTuBHI (rmoxuodka II pomdy).

Tabauysa 2. Tabnuist CIpsIKEHOCTI

Pesynbrat @DaKTUUHA TPUHAIEXHICTD
kinacudikauii N -
Moz TMo3uTuBHUI HeratuBHuii
N TP (icrunno FP (xu6Ho
TMo3uTuBHUI . .
MO3UTHBHI) MO3UTHBHI)
. FN (xubno TN (ictuHHO
HeratuBHuii . .
HeTraTHBHI) HeTraTHBHI)

Jnsg aHajizy SKOCTI MOAEJi YacTillle BUKOPU-
CTOBYIOTh HE aOCOJIIOTHI MOKa3HUKH, a BIIHOCHI —
yacTKU (rates), BUpaXKeHi y BilICOTKax.

YacTtka iCTUHHO TIO3UTMBHUX MPUKJIAAiB
(True Positives Rate):

TPR = g

=100 %;
PeFN 0%

YacTtka xubHO mo3utuBHUX npukianiB (False
Positives Rate):

FPR = FP

=—-100%.
TN + FP %

Hna nobynosu ROC-kpuBoi BBOJATH 1€ JBa
MOHATTSA: YYTJIUBICTb i CHEUM(MIYHICTE MOIETi.
Humu Bu3HauaeThCsa 0OO0’€KTMBHA LIHHICTh Oyab-
sKoro OiHapHOro KJjacudikaropa.

Yyrnusicts (Sensitivity) Moaeni — 1ie 4yacTKa
iICTUHHO MO3UTUBHUX BUIIAJIKIB:

TP
TP + FN

Creuudiunicts (Specificity) Moaeni — 1ie 4yact-
Ka iCTUHHO HETaTMBHMX BUMAAKiB, SIKi Oyau mpa-
BWIbHO ileHTU(DIKOBaHI MOIEIUIIO:

TN
TN + FP

Mogenb 3 BUCOKOIO YYTJIMBICTIO YacTille Ipa-
BWIBHO KJIacU(iKye TMO3WUTHMBHI MPUKIAIM, a MO-
IeJib 3 BHUCOKOIO CIelU(iuHiICTIO, HaBMaKu, 4Yac-
Tille BUSIB/ISIE HETaTUBHI MPUKJIAIN.

ROC-kpuBy OTpUMYIOTh y TaKMi1 CITOCIO:

— IS KOXHOTO 3HAYE€HHS Topora BiaciKaH-
H$, sIKe 3MiHIOEThC Big 0 g0 1 3 KpokoM dx (Ha-
npukiaza, 0,01) po3paxoByIOThCSl 3HAUEHHS YyTJIU-
BOCTi Ta cnielu(pivyHOCTi;

— OyayeTbest rpadik 3aJeXHOCTi: MO oci y
BiIKJTaJA€THCS YYTJIUBICTD, MO OCi X BiIKIaIAETHCS
100 % - Specificity (cTO BiICOTKIB MIiHYC CIELIM-
(biuHICTB).

Bubip onTuMasbHOro 3HaY€HHS TOpora Bim-
CiKaHHSI 3aJIEXUTh Bil LiHW 3AiACHEHHS MOXMOOK
I i II pony ipu knacudikarii. I[Tpu 3HMKEHHI MO-
pora BiCiKaHHSI YyTJIMBICTb MOJENI Oyae 30iabliy-
BaTUCS, TOOTO 3MATHICTb MOAEJ MPaBUIbHO BUSIB-
JISITU TUX TO3WYAJIbHUKIB, SIKi MATUMYTh MPOCTPO-
YEeHHS TUIaTexXy. 3a ONTUMAJbHUI MOpIr BiACikaH-
HS MOXHa TMOKJACTU TOYKY OajlaHCy MiX 4yTJIu-
BICTIO Ta cnelMivuHICTIO.

JIns1 MOpiBHSIHHS Pi3HUX Mojesiei (mpu mody-
IIOBi JEKUIbKOX MOMeNiell 3 Pi3HMMM TMapameTpamu)
MOXHa BUKOpHCTOBYBaTH Iuioury Iiim ROC-kpu-
Boto — AUC (Area Under Curve). [noma mig Kpu-
Boto AUC 3miHI0€eThes Bin 0,5 mo 1 (tabma. 3).

Cnig 3a3HaYMTH, 1O IIOKA3HUK TUJIONI ITif
KPUBOIO MPU3HAYEHUU TUTbKU 151 TTOPIBHAJIBLHOTO
aHajizy mofeneil MixX co0or0. 3HAYeHHS TILUIONIi
il KpPUBOIO HE MICTUTh HisIKOi iH(opMmalii Impo
YYTJIMBICTh i crieliu(ivyHICTh MOJETI.

Sensitivity = TPR = -100 % .

Specificity = -100 % =100 % — FPR .
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Tabauysn 3. OuiHKa SKOCTI MOIENTI 3a 3HAYEHHSM ILIOLII

AUC
3HaueHHs AUC SAxicte Mopei
0,9—1 BigMminHa
0,8—0,9 Hyxe po6pa
0,7-0,8 HoGpa
0,6—0,7 CepenHs
0,5-0,6 HesanosinpHa

Ilpu aHanizi gkocTi momeni 3a 3HAYEHHSM
mwrowi minm ROC-kprBoO 4acTo OOYHMCIIOITH iH-
nexc GINI. lleit moka3HUK MEpeBOAUTH 3HAUCHHS
IO Mif KPUBOIO B Aiara3oH Bix 0 1o 1, yuM Oilb-
1Ia #oro BeJMYMHA, TUM BHUILA AUCKPUMiHyIOYa
3matHicTh Moneni. Po3paxoByeThes inneke GINI 3a
dopmyon

GINI =2AUC -1.

Cucrema SAS Enterprise Miner

SAS Enterprise Miner — 1ie criemianizoBaHui
iHcTpyMeHT Kommanii SAS Institute, BapricTiO 10
100 000 eBpo B 0a3oBili KOMILIEKTallii, po3pobiie-
HUI creuiajJbHO IS pO3B’sI3aHHS 3agay iHTeJeK-
TyaJIbHOTO aHajlizy JOaHuX, A0 SKUX HajexXaTb
HacaMmrepes 3a1adyi MPOTrHO3HOIO MOJEIIOBAaHHS Ta
BUSIBJICHHS CTPYKTYp JaHux [9].

Ileii iHCTpYMEHT CTBOPEHUM 1J11 BUSIBJIEHHS B
MacHuBax JaHuX iH¢opMallii, HeOOXimHOI IS TIPUIi-
HATTA pilieHb. Po3pobieHuil crnieniaqbHO A1 MOo-
LYKy Ta aHajli3y NMPUXOBAHUX 3aKOHOMIPHOCTEN Y
nmanux (Data mining) Enterprise Miner BKiIIo4a€e B
cebe edeKTMBHI METOOM CTAaTUCTUYHOIO aHai3y,
BIIMOBITHY METOMOJIOTiI0O BUKOHAHHS MPOEKTIB J10-
chnimkenHs nanux (SEMMA) i 3pyunuit rpadiuduit
iHTepdeiic kopuctyBaya. AOpeBiarypa SEMMA
cTBOpeHa Bia ciiB Sample (Binbip manux), Explorer
(mocnmimkeHHs1 BimHOILIeHb Y maHux), Modify (Mo-
nudikanisa gaHux), Model (MomenatoBaHHSI B3aEMO-
3aJIeXKHOCTe), Assess (OLliHKAa OTpUMaHUX Monesei
i pe3ynbraTiB), 1110 MO3HAYAIOTh BilIOBiAHI JIOTiYHI
eTarny aHajJiTuyHoro mpoekty [10].

Bcst 0O6poOka Ta aHai3 JaHUX BUKOHYIOThCS
3a goromMorolo By3imiB Enterprise Miner (nodes).
JIJ1s1 KOXKHOro TUILy 3aaad (BiIMOBiIHO OO0 METOMO-
sorii SEMMA) icHye HU3Ka BiANOBiTHUX BY3JIiB.

CBO€I0 4eprow 3agavya KPeauTHOTO CKOPUHTY
€ YaCTKOBMM IIigHAMNpPSIMOM 3agay IPOTHO3HOIO
MOJETIOBaHHS, /151 PO3B’SI3aHHS SIKMX KOMIIAHi€I0
OyB cHeliaJbHO po3pobJeHNit Habip IHCTPYMEHTIB
y BUIJISIAI iHTerpoBaHux KOMITOHEHTiB SAS Credit
Scoring. Lle crewiasbHi BY31M 111 PO3B’SI3aHHS
3a7a4, MOB’SI3aHUX i3 pO3POOKOIO I BUKOPUCTAH-
HSIM CKOPMHTOBUX MOJECJIEH.

e Scorecard — aBTOMaTUYHO OOUUCIIIOE CKO-
PUHTIOBI KapTu 3a pe3yJbTaTaMM JIOT-perpeciiiHol
MoJiesi, moOya1oBaHOI Ha JaHWX HaBYaJbHOI BUOIp-
ku. Kpim Toro, 1ieii By3os Haga€e HU3KY 3BiTiB 3i
CTAaTUCTUYHMUMU ITOKA3HMKAMU 10O SIKOCTi (IIpor-
HO3YIOUOi 3JIaTHOCTi) IT0OYI0BaHOI CKOPUHTOBOI
KapTu i a€e 3MOTy BU3HAYUTHU ONTUMAJbHUU Oan
BiICiKaHHS.

e Interactive Grouping — 3abe3rneuye aBTO-
MaTUYHUM BUOIp HAMOLIBII 3HAYYIIMX BXiTHUX
3MiHHUX i aBTOMaTU4He (200 iHTepakTUBHE) (GOp-
MYBaHHS TPyl 3HAaYeHb (XapaKTePUCTUK) IJIsT BXil-
HUX 3MiHHMX i3 HeIlepepBHUMU 3HAYeHHSIMU. s
aBTOMAaTUYHOIO BUOOPY HAMOLIbII 3HAYYLIMUX BXill-
HUX 3MIiHHUX BUKOPUCTOBYEThCA KoedilieHT GINI
abo Information Value. J1ns aBTOMaTU4HOro (hop-
MYBaHHS TPYIl 3HAYEHb SIK KpUTepil po30UTTS aia-
MMa30HYy 3HAYeHb Ha TPYIM BUKOPHMCTOBYETHCS KOE-
diuient Weight of Evidence (WOE).

e Reject Interface mae MOXIMBICTH TOMOB-
HUTU HaBYaJbHY BUOIpKY JAaHUMM 1O TPETEHACH-
Tax, SKUM OyJO BiIMOBJIEHO Yy BUIaui KPEOIUTy 3
aBTOMATUYHOIO CLICHAPHOIO PO3MITKOIO TpeLeaeH-
TiB Ha MO3UTHBHI/HeraTuBHI (po3miTka Good/Bad).

IIpakTHYHMiA MPUKIAA MOOYIOBH CKOPHHTOBHX
Moaeaen

JJ1st moOymoBU CKOPUHIOBOI KapTU B CUCTEMI
SAS Enterprise Miner Oys0 BUKOpPUCTaHO BUOIpKY
naHux M1 3 HiMelbKoro 0aHKy, 1110 Haga€ Kpeau-
™ isuuHUM ocobaM. Bubipka micruts 3000 3a-
MUCIB MO KJIIEHTAX, Y SKWX BX€ 3aKiHUYMBCS CTPOK
KpenuTyBaHHsI, Ta BKJIIOYAaE B cebe iHpopMallito
moao 17 moxka3HUKIB (AHKETHUX JAaHUX) IO KOX-
Hilt ocobi. OnuieMo KOXeH MOKa3HUK OiNblil Je-
TajgbHO (Tabh. 4).

Ilponec moOyoOBM  CKOPUMHIOBOI  KapTu
BKJIIOYAB y ce0e TakKi MOCJiIOBHI €Tanu: po30UTTS
BUXiIHOI BUOIpKM Ha HaBYaJbHUU Habip HaHUX
(70 %) i TecroBmii (30 %), kaTeropusalito Herepe-
PBHUX 3MIHHMX Ha OCHOBI 3HAYE€HHSI KpUTEPilo
WOE, Bin6ip HalOinbII 3HAUYIIMX BXiTHUX 3MiH-
HUX JJ19 TTOOYIOBM MOJIEJi 3a JOMOMOIOIO MOKa3-
Huka iHdopmauiiHoro 3HaueHHs ([nformation
Value) Ta Ge3nocepeaHbO caMmy IMOOYIOBY CKOPUH-
rosoi kaptu (puc. 1).

PesynbTarom moaentoBaHHS € MOOy/I0BaHa CKO-
puHTOBa KapTta (Tabi. 5), sika CKJIaTaeThcs 3 TOKa3-
HUKIiB (aTpuOyTiB), Hiaa30HIB 3HAYEHb KOXHOTO
arpubyTa i CKOpMHIOBOIro 0ajly Mo KOXXHOMY 3 Jia-
na3oHiB. 19 OUiHKM KPEeIUTOCIIPOMOXKHOCTI HO-
BOTO MpPETEHJEHTa JOCUTH IACYyMyBaTu Oanud IO
KOXXHOMY MOKa3HUKY CKOPMHIOBOI KapTH.
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Tabauysa 4. Onuc 3MiHHUX 3 BUOipku M1

Tabauysa 5. ®parMeHT MOOYMOBAHOT CKOPUHTOBOI KapTH

Haszsa . CKOpHMHIOBI
AMIHHOT Omuc ATpudyt Jiara3oHu 3HaYe€Hb et
TITLE Cratb ocobu Bik < 23 -17
CHILDREN KinbkicTh mitei 23 < Bik < 28 -5
AGE Bik Bik 28 < Bik < 31 5
NMBLOAN KinbKicTb KpeauTiB, HAAaHUX 31 < Bik < 46, nponycku 13
MM OaHKOM Bik > 46 26
FINLOAN KinbKicTh 3aKpUTUX KPEAUTIB HassHicTs BincyTHiit 4
INCOME B,OXLH, ocobou TPAHCIIOPTY HagaBuuii 10
EC_CARD HasiBHicTh 6GaHKiBCHKOI KapTu 0, 23, 4, 6, 8, TIpoNycKU 8
STATUS CimeitHuil cTaH KinbKicTs 3.5 6
LOANS KinbKicTh BiIKpUTUX KPEAUTIB HiTeit 1 5
REGN Perion ) 4
CASH 3anuTyBaHi rpo1IOBi KOILUTH HasiBHicTb 0, TiporycKu )
PRODUCT Tun 6i3Hecy GaHKIBCBKOI
NAT HatioHanbHicTh 0coOu KapTu 1 3
CAR HasiBHicTh TpaHCTIOPTHOTO 3aco0y Hoxin < 1000, mporycku 9
CARDS Tun 6aHKiBCHKOI KapTh 1000 < Toxig < 1900 4
RESID Tun Micust NpoXXUBaHHS Hoxin, espo | 1900 < Hoxig < 2500 5
(Bn1acHe/opeHIOBaHe) 2500 < Hoxin < 3000 7
GB (Good/Bad) | “Xopoluuit” uyn “noraHuii” KIi€HT 3000 < Joxinx 8
Buxignuit HabGip Posourra maHux Kareropusauis [To6ynmoBa

JaHUX Ha HaBYaJIbHY Ta

(M1) TECTOBY BHUOIpKU

.

3MiHHUX Ta BUOIip
HaKWOUIbII 3HAYYILINX
i3 HUX

—> CKOPMHTOBOIL

KapTu

Puc. 1. Etantm moOymoBu CKOpUHTOBOI Kaptu B cuctemi SAS Enterprise Miner

11 MOpiBHSIHHSI CKOPUHIOBOI KapTu 3 iH-
IIMMU CTAaTUCTUYHUMM Ta MaTeMaTUYHUMU METO-
JaMu MOJIEJIIOBAaHHS, IO AAlOTh 3MOTY OLIHUTHU
KPEAUTOCTIPOMOXHICTb TO3UYaJIbHUKIB, OyJIO BU-
KOPUCTAaHO TpU HAOOpU JaHUX 3 Pi3HMX OaHKIB, a
came M1, M2 ta M3, ski MmicTaTb y cobi iH(pop-
Mallil0 PO KJLEHTIB (BiK, CTaTh, KUIbKICTh HITCH,
3apo0iTHY IUIaTy, CyMy KpeAuTy TOIlO) Ta iHop-
Mallilo TIpO pe3yabTaT MOralleHHs KPeauTy.

Tabauysa 6. Oniuc HaOOPIB HaHUX

XapakTepUCTUKU JaHUX M1 M2 M3
KinbKicTh criocTepexxeHb 3000 | 5837 | 2002
KinpKicTh MoOKa3HUKIB 17 27 30

Etanu nmoOymoBM Ta MHOPIBHSIHHSI CKOPUHIO-
BUX MojeJiell 300paxkeHi Ha puc. 2. CrioyaTKy KOX-
Ha 3 TpbOX BUXIIHMX BUOIPOK maHWX Oyja momije-
Ha Ha HaBYAJbHUUN Ta BajimauiiiHuii Habopu na-
Hux y nponopuii 70:30 % sinnoigHo. Ilicis 1bo-
ro Oyau nmoOyaoBaHi CKOPUHTOBI MOJEN 3a AOIO-
MOTOIO TaKUX METOIB: J€peBa pillleHb, JIOTICTUYHA

perpecisi, HelipoHHI MepexXi Ta CKOpMHIOBa KapTta.
Y pesynabrarti 3 BUKOpUCTaHHSIM By3ia “IlopiBHSIH-
Hs MopmeJieli” Oy OOYMCICHHI pi3Hi CTaTUCTUYHI
napaMeTpu OLIHKM SKOCTi monejie Ta BuOpaHa
Halkpaiiia MOJEb.

Jns Bubopy Halikpailoi monesi O0yjJ10 BUKO-
puctano 3HayeHHs 1ol AUC nig ROC-kpuBoio
Ta iHgekc GINI. TlpoaHanizyBaBIlM 3HAYEHHST OTPU-
MaHUX CTaTUCTUYHUX IMOKAa3HUKIB SIKOCTI Mojeyei
(tabn. 7-9), moxHa moOayMTH, 10 CKOPUHIOBA
KapTa Jaja HaWkpallli pe3yJbTaTM Ha BCiX TPbOX
BUOipKax.

Tabauys 7. TopiBHSUTBHA TAOIUIIS XapaKTePUCTUK ST CKO-
PUHTOBMX MOJeJieii, ToOyIOBaHUX Ha JaHUX BUOipku M1

Hassa MeTony Inmekc | 3HavyeHHs HKiCTb.
GINI AUC Mozei

HepeBa pillieHb 0,403 0,701 HoGpa
Jlorictnuna perpecist | 0,389 0,695 Cepenns
HeiipoHHi mepexi 0,407 0,704 HoGpa
CKOpHMHTIOBa KapTa 0,449 0,724 Hobpa
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Posourra maHux
Ha HaBYaJIbHY Ta
TECTOBY BUOIpKU

Buxinanit

Habip maHuX

[epeBa pillieHb

Jlorictnuna
perpecis

[MopiBHSHHS
Mozaenen

Heiiponni
Mepexi

CKopuHTroBa
KapTa

Puc. 2. Eranm moOymoBu i1 aHaIi3y CKOPUHTOBUX Mogeneil y cuctemi SAS EnterpriseMiner

Tabauus 8. TopiBHSUTBHA TAOIUIIS XapaKTEPUCTUK ST CKO-
PUHIOBUX MOJeJeil, MoOyIoBaHUX Ha JaHUX BUOipku M2

Hassa MeTony Innmexc | 3HaueHHS HKiCTb.
GINI AUC Mozesi

JHepeBa pillieHb 035 0,675 Cepenns
Jlorictuuna perpecist | 0,455 0,727 HoGpa
Heitponni mepexi 0,433 0,716 Hobpa
CKOpUMHTIOBa KapTa 0,529 0,764 Hobpa

Tabauysn 9. TopiBHSUTBHA TAOIUIIS XapaKTEPUCTUK ST CKO-
PUHIOBUX MOJeJeil, MoOyaoBaHNX Ha JaHUX BUOipku M3

Hassa MeTo Inpexc | 3HayeHHs SxkicThb
WY | GINT | auc Mozen
JlepeBa pillieHb 0,317 0,658 Cepenns
Jlorictyna perpecist | 0,632 0,816 Hlyxe
no0pa
Heitponni mepexi 0,639 0,82 Hlyxe
no0pa
CKOpHMHTIOBa KapTa 0,64 0,82 Hlyxe
no0pa

BucHoBku

PosrnsiHyTo 3agauy po3poOKM METOAMKHW Olli-
HIOBaHHS KPEIUTOCIIPOMOXHOCTI MOTEHLIIMHUX KJTi-
€HTIiB O0aHKiB. /IyIst po3B’s13aHHS 1Ii€l 3amaui BUOpa-
HO CKOpPMHIOBY MO€Jb Y BUIISAI CKOPUHTOBOI
KapTu, sika OyJdyeTbCsl Ha pe3yJbTaTax OLliHIOBaH-
Hs JIOTicTUYHOI perpecii. /s Bu3HaueHHST edek-
TUBHOCTI LIbOTO METOAY BMKOHAHO TOPIBHSUIbHUI
aHaJli3 3 iHIIMMU MaTeMaTUYHUMMU Ta CTaTUCTUY-
HuMu Metomamu. Kpurepisimu BUOOpPY Kpallloi CKO-
PUMHTOBOI MOJENi Oyaud Taki: 3HaUY€HHS TUIONI il
ROC-kpuBoio Ta ingexc GINI. BcraHoBieHo, 110
HalKpalli pe3yabTaTu MPOTHO3YBAaHHS KPEAUTO-
CIIPOMOXKHOCTI Haga€ CKOPUHIOBa KapTa.

Bcranosneno, 1o ¢opmar po3poOKH Ipor-
HO3HUX MOJEJNEN Yy BUIJISAAI CKOPUHTOBUX KapT
MNPOCTILIMK JJIS iHTEpIIpeTallil MOPiBHSHO 3 iHIIM-
MU 1 NpUBAOJIMBUIA IJIS IIUPOKOrO KOJIa PU3MK-
MEHEKEPIB ¥ aHaJIITUKIB, SKi HE MaroTb TKUbO-
KHX 3HaHb II0AO0 CYYaCHUX METOMIiB CTaTUCTUYHO-
ro " iHTeJeKTyaIbHOTO aHalli3y AaHux. [IpuHUMIM
PO3pOOKK CKOPUHTOBUX KapT 3pO3yMisli OiIbLIOCTI
Ta BiAMNOBiAalOTh HOPMAaTMBHUM BUMOraM [0 3a-
Oe3rmeueHHST TIpo30pocTi MeToauK. CKOpUHTOBY
KapTy AyXe JIETKO JiarHOCTyBaTH i KOHTPOJIIOBATU
3 BUKOPUCTAHHSIM CTaHJAPTHUX (POPM 3BITHOCTI.
Lle poOUTH CKOPUHIOBY KapTy e(PeKTUBHUM iH-
CTPYMEHTOM YIIPABIiHHSI PU3UKAMM.

OTXe, BUKOPUCTAaHHSI CKOPUHTOBUX KapT € J0-
CUTb MEPCIIEKTUBHUM Ta €(heKTHUBHUM METOIOM Olli-
HIOBaHHS KpPEIUTOCITPOMOXKHOCTI TO3MYabHUKIB.
Ile nacTb MOXJIMBICTb OAHKAM 3HU3UTU PU3UK HE-
MOBEPHEHHS BUJAHUX KPEIUTIB i BiICOTKIB 3a HUMU,
a oTXe, MO3UTUBHO BimOOpa3UThcsd Ha ix (PiHAHCO-
BUX pe3yJbTarax Ta cyMi npuoyTtky. ITpote 3acto-
CYBaHHS$ 1IbOTO METOAY BUMara€ 3HauYHUX KariTajio-
BKJIaJ€Hb Ta HajJalUTyBaHHSI MiXXOaHKIBCbKOI KO-
MYHIKallii 3 METOI0 HENEePEepPBHOrO MOIIOBHEHHS i1
OHOBJIEHHS KPEIUTHUX ICTOpiii TO3MYaJbHUKIB.
HanpsimamMu nopaibluvx AOCHIIXEHb € YIOCKOHA-
JIEHHSI PO3IJISIHYTOI METOAMKM CKOPMHTOBOTO aHa-
JIi3y Ta BU3HAYEHHS MepeBar i HeAOJIiKiB BIIPOBAI-
>KeHHSI aBTOMATU30BaHUX CKOPMHIOBUX CHUCTEM
y poOOTy KOoMepuiiiHuUX OaHKiB. IlepcrieKTUBHUM
HarpsIMOM JIOCHIXKEHb € TaKOX BMKOPUCTAHHS
KOMOIHOBAaHUX MPOLEAYp IIPOTHO3YBAaHHSI Kpeau-
TOCTIPOMOXKHOCTI KJTIEHTIB Ha OCHOBI aJlbTEPHATHB-
HUX, iA€OJIOriYHO Pi3HMUX, METOAIB aHali3y AaHUX,
1o 3abe3neuyyloTh 3HayHe IIABUILEHHS SKOCTI
OLIIHOK ITPOTHO3iB.
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C.A. bakyH, .. bigtok

METOANKA NMOBYOOBU CKOPUHITOBUX KAPT 13 BUKOPUCTAHHAM MITAT®OPMU SAS

Mpo6nemaTtuka. Po3pobka epekTMBHUX METOAUK OLiHIOBaHHSA KPeauTOCNPOMOXHOCTI ocib i puanky 6aHkiB Npy HagaHHi CNoXuB-
UYNX KPEOMTIB.

MeTa gocnigxeHHA. BuaHavyeHHs mexaHiamy peanisauii CKOpMHroBOi Mogeni y BUrnsagi CKOPUHIOBOI KapTu. AHari3 MOXIMBOCTEN
BUKOPWUCTAHHS1 METOAY CKOPUHIOBUX KapT SIK iIHCTPYMEHTY yNpaBniHHSA KPEAUTHUM PU3VKOM.

MeTtoauka peanisauii. [TobygoBa CKOpMHIOBOI KapTu Ta nonepefHii aHania BUXIOHMX OaHUX 3a AOMOMOroK Ccrewiani3oBaHux
KOMMNOHeHT cuctemn SAS Enterprise Miner.

Pe3ynbTaTtn gocnigxeHHs. Po3rnsHyTo OCHOBHI eTanu po3pobku CKOpUHroBmx kapT. [MobygoBaHO CKOPUHIOBY KapTy Ha OCHOBI
peanbHUX CTaTUCTUYHMX AaHUX LOAO BMAAYI CNOXMBYMX KpeauTiB. [MpoBegeHo NopiBHANBHUIA aHani3 CKOPUHIOBOI KapTU 3 iHWUMK CTa-
TUCTUYHMMU MeToAamMu Knacudikawii NoTEeHUIMHNX NO3nYarnbHWKIB KpeauTiB.

BucHoBkuM. BcTaHOBNEHO, 1O CKOPWHIOBI KApTW MaloTb Kpally MPOrHO3HY 34aTHICTb CTOCOBHO NIaTOCNPOMOXHOCTI KITIEHTIB, HiXX
iHLWIi cTaTUCTMYHI MeTOAM, Taki Ik AepeBa pilleHb, HEMPOHHI Mepexi Ta norictuyHa perpecis. Popmart po3pobkn NPOrHO3HUX Moaenen y
BUIMSIAi CKOPMHIOBOI KapTu € Hambinbl npocTum Ans iHTepnpeTadii. [lpoTe 3acTocyBaHHS LbOro MeTOAY BMMAarae 3Ha4yHuX Kanitano-
BKI1a€Hb i NOCTIHOrO MOMOBHEHHSI TA OHOBIEHHST KPEAUTHMX iCTOPIN NO3MYanbHUKIB.

KniouyoBi cnoBa: ynpaeniHHA pu3vkamu; iHTENeKTyanbHU aHani3 gaHuX; KPeAWUTHUIA CKOPWHI; CKOPMHroBa KapTta; NnorictudHa
perpecisi; AkicTb knacudikadir.
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METOANKA NMOCTPOEHUNA CKOPUHIOBbIX KAPT C UCMNOJNIb3OBAHMEM TMNAT®OPMbI SAS

Mpo6nematuka. Pa3paboTka ahpdhekTMBHLIX METOANK OLLEHKN KPEeAUTOCMOCOBHOCTM Nnuy, 1 pucka 6aHKOB Npu NpeaocTaBneHun
noTpebuTenbCKnX KpeanToB.

Llenb uccnegoBanus. OnpegeneHne mexaHmama peanvsaumn CKOPUHIoBOW MOAENW B BUAE CKOPUHIOBOW KapTbl. AHanu3 BO3-
MOXHOCTEN UCMONb30BaHUS MEeTOAa CKOPUHIOBbIX KapT Kak MHCTPYMEHTa ynpaBneHns KpeaUTHLIM PUCKOM.

MeTtoauka peanusaumu. MNocTpoeHne CKOPUHTOBOW KapTbl ¥ NpeaBapuTEnbHbLIA aHann3 UCXOAHBLIX AaHHbIX C MOMOLLbIO cneuva-
NN3NPOBAHHBIX KOMMOHEHT cucteMbl SAS Enterprise Miner.

Pe3ynbTaTbl nccrnepgoBaHus. PaccMoTpeHbl OCHOBHbIE aTarnbl pa3paboTkn CKOpWHIoBbIX KapT. MocTpoeHa ckopuHroBasi kapTa
Ha OCHOBE pearnbHbIX CTaTUCTUYECKMX AaHHbIX O BbiAaye notpebuTtenbckux kpeautos. MpoBeneH cpaBHUTENbHBIV aHanu3 CKOPUHroBow
KapTbl C APYrMMUY CTAaTUCTUYECKMMU METOAAMM KnaccudrKaLmMm NoTeHUMarnbHbIX 3aeMLLMKOB KpeaMTOB.

BbiBOoAbl. YCTaHOBNEHO, YTO CKOPWUHIOBbIE KAapThbl MMEIOT NMyYLLY NMPOrHO3MPYHOLLYI0 CNOCOBHOCTb OTHOCUTENbHO NnaTexecno-
COBHOCTM KIMEHTOB, YeM Apyrne CTaTUCTUYECKNe METOAbI, Takue Kak [epeBbsl PeLLueHni, HEMPOHHbIE CETU U NorMcTudeckas perpec-
cusa. dopmat pa3paboTku NPOrHO3HbIX MOAENE B BUAE CKOPMHIOBOM KapThbl ABNSETCA Hambonee NpocTeiM Ansa uHTepnpetaunn. OgHa-
KO MpUMeHeHWe aToro Metoaa TpebyeT 3HauYMTEerNbHbIX KanuTanoBNOXEHUIA, a TakKe NOCTOSIHHOTO NMOMOSIHEHNS! U OBHOBNEHUS KpeauT-
HbIX UCTOPUIA 32EMLLIUKOB.

KnioueBble cnoBa: ynpasneHue puckamu; UHTENNeKTyanbHbI aHanu3 faHHbIX; KPeAUTHbBIN CKOPUHT; CKOPUHIoBasi kapTa; noruc-
TU4eckas perpeccusi; KayecTBo knaccudukaumm.

PexomenmoBana Pamoro Hapiitnia mo penaxiii
HaBuanbHO-HAayKOBOTO KOMILIEKCY 12 xBitHg 2016 poky
“IHCTUTYT MPUKIATHOTO CUCTEMHOTO

a”anizy” HTYY “KIII”
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