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AHHOTANUSA

B pabGore mokazaHO TpPUMEHEHHWE  PA3IWYHBIX  MOJECICH  OIEHKH  KIUEHTOB
MPUPOAOXO3SIUCTBEHHOIO MpeANpusATHs. B 4acTHOCTH MOKa3aHO, YTO KPOME TOro, U3yYEHUEM
KPEIUTHON HWCTOPHHM 3aHUMAaeTCs OaHKOBCKHMH paOOTHUK, B pe3yJbTaTe Ha MPUHUMAEMOE
peleHue O4YeHb CHIJIBHO BO3JIEHCTBYET CyOBEKTHBHBIN (DaKTOp, a HETOYHOCTh (DMHAHCOBBIX
MOKa3aTeNie, BO3HHMKAIOMIAasg 110 pa3HbIM MPUYMHAM, YacTO NPHUBOAWT K OmMHOKaM |
BO3HUKHOBEHHIO pPUCKOBAaHHBIX CUTyanui. [103TOMy CcymiecTByeT HEOOXOAMMOCTh B HAYKOEMKHX
MEXaHH3MaxX, CIIOCOOHBIX B ONIPEICIICHHOM CMBICIIC 3aMEHUTh KPEIUTHBIX AKCIIEPTOB, COKPATUTH
BpeMsi aHaM3a 3asABKH M OJIHOBPEMEHHO YMEHBIIWTH JOJI0 CYOBEKTUBH3MA B TPUHSITHH
pereHus. B kauecTBe TakOro MeXaHH3Ma MOXKET OBITh UCITOJIb30BaHA CKOPUHTOBast MoAelb. [1pu
MMOCTPOSHUH CKOPHUHTOBOM MOJICIIM BO3HUKAET JBE OCHOBHBIC IMpoOieMbl. [lepBoii sBisieTcst
ONPE/CIICHUE XapPaAKTEPUCTUK, KOTOPbIE HY)KHO BKIJIIOYaTh B MOCTPOCHUE MOJEIU U KOTOPBIE
JIOJDKHBI OBITH HAan0O0JIee TECHO CBS3aHbI C HEHAIC)KHOCTRIO MITH HAJCKHOCTHIO KIIMeHTa. JlaHHbIe
XapaKTEPUCTHKU JIOJDKHBI COJIepKaTh B ce0e He0OXOMUMBI 00beM MH(GOPMAIUH, C TIOMOIIBIO
KOTOpPOTO MOXHO OyZeT ux kinaccuduiupoBats. C TaHHBIMH XapaKTePUCTUKAMH CBs3aHa OJHA
13 OCHOBHBIX MPOOJIEM CKOPUHTA, KOTOPAs 3aKIF0YACTCS B JMHAMUYHOCTH Pa3BUTHS COIIMATBHBIX
U KOHOMHUYECKHX MPOIIECCOB, C TEYCHUEM BPEMEHU JIIOJIU, OOCTOSTENbCTBA, YCIOBUS, MOTYT
U3MEeHHUThCA. [l0ATOMY CKOpPHMHIOBBIE MOJAENTH HEOOXOAMMO pa3pabaTbiBaTh Ha BBIOOpKE W3
Han0oJIee «CBEXKHUX» KIHMEHTOB, NMEPUOJIUYECKH MPOBEPATh KaueCTBO PaOOThI CHCTEMBI U TIPH
YXYAIIEHUH OOHOBJIATh WM CO3/aBaTh HOBYIO MoAenb. JIJis CenmbCKOXO3SiCTBEHHBIX
OpraHM3aliii JaHHas npolieMa TaKKe ONpPENeNseTcs TeM, YTO MOANEPKKa KpPEIUTHBIMU
CpeacTBaMu TpeOyeTcsi OCTOSHHO.
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BBenenune

Jis  GopupoBaHus MOAETU CKOPHHTa B YYeTaX pAa3JIMYHBIX BHJIOB OTPACIEBBIX PHUCKOM
HE0OXO0IMMO OCYIIECTBIISITh IIEH30PHPOBAHKE U TEHEPAIMIO HE3aBUCUMBIX IMEPEMEHHBIX H IEJICBOTO
noJtst. LleH3ypupoBaHue mpoucxoamio JOpMHUPOBAHUEM IIETICBOTO TIOJIS IO TPU3HAKY TOTO, BEPHETCS
JIM KJIMEHT IOCJIe onpejieienHoro pukcupoBannoro aus oneparuu [Kim, Seongkon, Won, and Don,
2014].

Jlanee mpouCcxXoIMII0 TIOCTPOCHHUE IIETICBOTO TIOJIS MO CIEAYIONIeH cXeMe:

— ©CJTM KIIMEHT B JICHb HAOJFOJICHUS TIPOBOJMII OIEPAIAI0, TO ITO HAOIIOJACHHWE yYUTHIBACTCS B
BBIOOpPKE /7151 BKJIAJa;

— ©CJIM KJTUSHT B JICHb HAOIIOICHHUS JIeJIal OIIePAIlfio, TO 3TO HAOIIOICHIE YUNTHIBACTCS B BRIOOPKE
Tt OaHKa.

Taxkum oOpa3om 0THO HAOJIIOICHHE MOKET MONACTh B 00€UX BEIOOPOK.

Crnenyromuii noruueckuid mar — 31o GopMHpOBaHHE «MEpbl OTCYTCTBUS» KaK MEpPEphIB B JTHAX
MEXTy JBYMS TIOCJICIOBATSIIbHBIMU HAOMIOACHUSIMHE. [Ipr 3TOM TTPOITYCK CYMTAETCS 3HAYUMBIM, €CITH
ero Mepa OTCYTCTBHsI yoBieTBopset 3 yciosusm [Carminati, 2014]:

— €CIIM KJIMEHT OTCYTCTBOBaN Oosiee 3 AHEH;

— €CITM 3HAYCHUE MEPhl OTCYTCTBHE SBISETCA SKCTPEMalbHBIM, a MMEeHHO momamaer B 0,975
KBapTHIIb PAaCIpeCTICHHUS BCEX MEP OTCYTCTBUS, YTO HAOIIOIAINCH Y OTPEIEICHHOTO KIIMEHTA,;

— MaKCUMAaJIbHBIN TIEPEPHIB MEX/Ty ONEPAIMsIMHA COCTaBIISIeT He MeHee 15 nHei.

OcHoBHAA YACTH

Jlyis mocTpoeHuss Mojeieii ObLI CreHepUpPOBaH PSJI JIAarOBBIX MEPEMEHHBIX, TO €CTh 3HAUCHHUE
HaAOJIIOJICHUI ¢ JIarOM B OJMH JIeHb. ECIM KJIMEHT OTCYTCTBOBAJ B 3TOT JIeHb, TO OCYIIECTBIISIACH
JUHEWHAs alpOKCHUMAaIUsI MEXKIy ABYMs ONMKallmMMy HaOMOAeHUsAMHU ero aesreiapHocTr [Hand,
2008].

[Iponcxoauiia mocTpoeHne MOJENe Ha OCHOBE 3TOrO IICJIEBOTO IMOJISI M BXOJHBIX JIAHHBIX C
IIOMOIIBIO 2 THIIOB MOJIEIEH.

Jlnist aToro Kaxknas BbIOOpKa (it OaHKa M KJIMEHTA) MOJENINIACh Ha 2 4acTU: TPEHUPOBOYHYIO U
TECTOBYI0. PazniesieHue mporucxoIuil CirydaifHpIM 00pa3oM, HO Tak, 4TOOBI TPEHHUPOBOYHAS TIOKPhIBAJIa
80% Bcex nmaHHbIX. B KauecTBe MeTpuku oueHkd wucnonb3oBasicas AUC, a neneBoil (yHKiuen
BBICTYIIAJIa HEBsA3KA JIorucTuueckoit perpeccun [Molloy, 2017].

3a 0a30Byl0 MOJENb Ui CpaBHEHHS ObUla B3siTa OOBIYHAS JorucTuueckas perpeccus. Ee
MOCTPOEHHUE MPOUCXOIHIIA C UCTIONb30BaHueM (hopmyi (1-2), 4To MMITIIEMEHTUPOBAHBI B CTAHAAPTHOM
OubIIMoTeKe sA3bIKa MpOorpaMMupoBanus R.

Tect CrploieHTa Ha 3HAYUMOCTH KOX(D(OUIIMEHTOB pPErpeccMy IMOKaszal, 4TO OOJBIIMHCTBO
PErpeccopoB Mallo KOPPETUPYIOT C IIENIEBBIM MOJIEM.

PesynbraT moructuyeckoit perpeccun (pucyHok 1).

Jlnst yIIydIieHus: pe3ybTaToB ObLIIO PEIISHO B3STh €lile 0OJIbIIYI0 TIyOHHY Jlara mepeMeHHbIX, a
MMEHHO: OfIHy HeAento. OHAKO 3TO He Jall0 0XKHUIAEMBIX PE3yJIbTaTOB.
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Jlns moctpoeHust OyCTHHTOBOrO aHcaMOuls JIepeBhEB HCIONb30Bajgach OuOMMoTeka Xghoost u3
ounmansroro pernozutopust [Adewumi, Aderemi, and Andronicu, 2017].
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Pucynok 1 — ROC-kpuBas JOrucTu4eckoii perpeccuu

Jlnst mombopa ONTUMAIbHBIX 3HAYCHHH TapaMeTpoOB MOJENH (TIOHHUHT) OCYIIECTBIISIICS
SMIMPHUYECKUI Touck Ha ceTke (max.depth; eta; nrounds) ¢ maramu (1; 0,01; 1). Cm. pucysku 2-5.
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Pucynok 2 — 3aBucumoctb AUC ot mapamerpa max.depth (moxep)
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3aBucumocth Mexay mnokazarenem AUC u mapamerpom max.depth mmeer sipko BbIpaKeHHBIH
9KCTpeMyM B Touke 5. Takoe 3Hau€HHE 3TOro MapaMeTpa M B3SATO 32 OCTATOYHBIH, MOCKOJIBKY OHO
MaKCUMH3UPYET KeTaeMyI0 TOYHOCTb.
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Pucynok 3 — 3aBucumocts AUC oT mapamerpa eta

3aBucumocTth Mex Iy mokazareaeM AUC u mapamerpom eta mmeeT pacmpeselieHue, MoXoxee Ha
HOpMajbHOE. MakcumMyM JocturaeTcs B paiione Touku 0.1.

CpaBHEHHE PErpeccoOpoB MPOUCXOAWIIO MO CPEAHEB3BEIICHHOMY MHPHUPOCTY HHGOpMAIUu (CM.
PHUCYHOK 3).

poker_hour_cnt

poker_hour_cnt day

cashout_sum

cum_dap_in_cnt
cum_dep_in_sum_owver_cum_dsp_in_gnt
buyin_sum

cum_svg_rake day

cum_avg_rake

-

cum_avg_bonuses
1_dep_in_sum_over_cum_dep_in_cnt.day
pokerbet_sum

cum_dep_out_cnt

rake_sum

payout_sum

m_dep out sum_over cum dsp out ent
rake_sum. day

cum_den_in_cnt day

dep_in_sum

cum_ng_sum

[ | | [ | [
0.00 005 0.10 0.15 020 025

Pucynok 4 — I'padpuk Ba’kHOCTH perpeccopos
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Haunbonee BaXHBIM TOKazaTesleM Ui MOJEIM OTTOKa KIMEHTOB SBISIETCS KOJIMYECTBO
COBEPUICHHBIX OIIEpPALUN B TeUeHUE JHS. TakKe BaAXKHMHU SIBJISIFOTCS CIEAYIOLIUE OKAa3aTeNu:
— KOJIMYECTBO MPOBEACHHBIX ONEpalluii B TEUEHUE TPEAbIAYLIETO AHS;
— CyMMa BBIBO/IOB;
— KYMYJIATUBHOE KOJINYECTBO JEMIO3UTOB;
— KYMYJIATUBHOE CpE/JHEE 3HAUE€HUE BEJIMYMHBI ICTIO3UTA;
— CyMMa JIEHEXHBIX B3HOCOB;
— CpellHEe 3HAYCHUE KYMYJISITUBHOTO PEiKa 3a MPEabI Ay I€Hb U Ap.

VYuuThIBas COMCOK HanboJsiee BaKHBIX TapaMeTPOB, MOXKHO CKa3aTbh, YTO Ha BEPOSITHOCTD JieoiiTa
BIIUSIIOT HE TOJBKO IOKa3aTey, Kacalolluecsl onepaluui KIMEeHTa, HO TaKKe U ero (puHaHCOBBIE
nokasarenu [Khattri, Vipin, and Deepak, 2018].

CaMbIM BaXHbBIM, KaK U B CIIy4yae MOJIENHU Uil KPEAUTOPOB, SBISETCS KOJIUYECTBO CBEPILIEHHBIX
onepaiuii B TeyeHue AHs. OJHAKO B MPOTUBOBEC omepaunusMm g KiueHToB M®PO Takxke BakeH
MOoKa3areilb MX JOXOJHOCTH, TO €CTh CKOJBKO OHU IPOBEIM KYMYJISTHUBHO B TEUYEHHE BCel CBOEH
JeATEILHOCTH KaK KIMEeHT OaHka, a Takke Bo3pact kiueHta [Blackwell, Clive, 2014]. Crour takxe
OTMETHUTH, YTO K OJTHUM U3 HanboJjiee BaKHBIX IMOKa3aTeseil nonaiu 1 rHaHCOBbBIE TTOKAa3aTeNn, TAKUE
KaK:

— CyMMa Olepaluii;

— CpelHssA cymMMa JIeTO3UTa;

— KOJIMYECTBO BBHIBOJIOB;

— M 4TO XapaKTEPHO CPEIHUI KyMYJISITUBHBIN PEHK.

OpHUM U3 pe3yabTaToOB 3TOM PAOOTHI ABIISETCS UHTEPIIPETALIMS TOJYUEHHBIX PE3YIbTaTOB MOACTU
cM. dopmyity (1). [TockonabKy B MOJETH OLIEHKH BEPOSTHOCTH OTTOKA HE YYHUTHIBACTCS TO, CKOJBKO
JTHEH KITMEHT y>kKe ObUT OTCYTCTBYIOLIUM, Yepe3 3HAYUTEIbHYI0 KOPPETISALUIO C LEJIEBBIM MOJIEM, TO JUIs
(hopMHUpPOBaHUS OKOHYATEIBLHOTO Oallyla HCHOJb3yeTcs TmpeoOpa3oBaHust B BHAE (PYHKIUH,
MpUHUMAIOIIECH Ha BXOJ JIBa IapaMeTpa: BEpPOATHOCTb, IOJYyUYEHHYIO aHcaMOyieM JepeBheB H
(bakTHYeCcKoe KOJIMYECTBO JIHEH, UTO KJIHMEHT OTCYTCTBOBAJI:

B 1
S=E——n
l+e ° (1)
I'ne:
|n1_750
p=m— o
In (1_50)51
SO(l_Sl)
o= m
In (1_30)31
SO(l_Sl)

N — KOJIMYECTBO AHEH OTCYTCTBHA HAa MOMCHT pPacuCTa,
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095  S,<0.95

81(80): +l—SO

S, S, >0.95

;
So — HavasbHAast EMKOCTh, KOTOpAsi BEIOpaHa ¢ IIOMOIIBIO MOJIETIH aHCaMOJIsl IEPEBbHEB,;
M — MeJMaHa 3Ha4YeHUs TSl TECTOBOM BBIOOPKH.
Monensmu Xghoost ynanocs 10cTaTOYHO XOPOIIO CIIPOrHO3UPOBATH BEPOSTHOCTD OTIA/Ia, O YeM
cBuneTenbeTBYIOT 3HaueHuss AUC st moneneit (cM. Tabmuma 1).

Ta6auna 1 — AUC Ha TPeHHPOBOYHOM M TeCTOBOI M30HpaTeIAX

Tun yupexaeHust TpenupoBouHas BHIOOpKa TectoBasi BRIOOpKa
bank 86,6% 86,5%
M®O 82% 7%

CpaBHEHHE C MOJICIISIMU JIOTUCTHYECKOW perpeccun (M2-0auH ypOBEHb J1aroBocTu, M3-2 ypoBHs
JAroBOCTH TepeMeHHBIX). Kak BumuM w3 TaOmuipel 2 gaxe YBEJIMYCHHE JIarOB B perpecopax
JIOTUCTUYECKUX MOJIele He MPUBOAMUT K 3HAYMTEIBHOMY IOKpEUIEHHS HMX TOYHOCTH. Monenu
OYCTHHTOBUX aHCAMOJICH IepEBbEB 3HAYUTEIHHO JIyUIlle CITPABJISIOTCS C 3a/1a4eH.

Ta6auna 2 — CpaBHeHHEe ¢ MOJeJISIMH JIOTHCTHYECKOH perpeccuu

M1 M2 M3
Bauk 86% 71% 75%
M®O 82% 70% 72%
3akJIoueHune

B ocIoOM ,Z[aHHBIfI moaxoa K MOJACIIMPOBAHUIO ITO3BOJIACT JOCTUTHYTH BBICOKOM TOYHOCTH OIICHKH
BCPOATHOCTHU OTIIaJda € IIOMOLIbIO THOHHI'A 6y0TI/IHFOBBIX aHcaMOJiei JCPECBLCB. LI}/BCTBI/ITGJ'IBHOCTB
OTHUX Moneneﬁ K Takou HaCTpOﬁKe, a TaKXKE APKO BBIPAXKCHHBIC OIITUMAJIbHBIC 3HAYCHUS ITapaMETPOB
IIO3BOJIAIOT JOCTATOYHO THOKO CTPOUTH MOACIIb IO JIIO0BIE HYXJbI 1 JaHHBIC.

bubauorpadus

1. Kim, Ae Chan, Seongkon Kim, Won Hyung Park, and Dong Hoon Lee. 2014. “Fraud and Financial Crime Detection
Model Using Malware Forensics.” Multimedia Tools and Applications 68(2): 479-96. https://doi.org/10.1007/s11042-
013-1410-3.

2. Carminati, Michele et al. 2014. “BankSealer: An Online Banking Fraud Analysis and Decision Support System.” In ICT
Systems Security and Privacy Protection, eds. Nora Cuppens-Boulahia et al. Berlin, Heidelberg: Springer Berlin
Heidelberg, 380-94.

3. Hand, D Jet al. 2008. “Performance Criteria for Plastic Card Fraud Detection Tools.” Journal of the Operational Research
Society 59(7): 956-62. https://doi.org/10.1057/palgrave.jors.2602418.

4. Molloy, lan et al. 2017. “Graph Analytics for Real-Time Scoring of Cross-Channel Transactional Fraud.” In Financial
Cryptography and Data Security, eds. Jens Grossklags and Bart Preneel. Berlin, Heidelberg: Springer Berlin Heidelberg,
22-40.

5. Adewumi, Aderemi O, and Andronicus A Akinyelu. 2017. “A Survey of Machine-Learning and Nature-Inspired Based
Credit Card Fraud Detection Techniques.” International Journal of System Assurance Engineering and Management
8(2): 937-53. https://doi.org/10.1007/s13198-016-0551-y.

6. Jog, Anita, and Anjali A Chandavale. 2018. “Implementation of Credit Card Fraud Detection System with Concept Drifts
Adaptation.” In Intelligent Computing and Information and Communication, eds. Subhash Bhalla et al. Singapore:
Springer Singapore, 467-77.

Dmitrii V. Lyutyagin, Yurii V. Zabaikin



Economics and management of a national economy 549

7. Khattri, Vipin, and Deepak Kumar Singh. 2018. “A Novel Distance Authentication Mechanism to Prevent the Online
Transaction Fraud.” In Advances in Fire and Process Safety, eds. N A Siddiqui, S M Tauseef, S A Abbasi, and Ali S
Rangwala. Singapore: Springer Singapore, 157—69.

8. Blackwell, Clive. 2014. “Using Fraud Trees to Analyze Internet Credit Card Fraud.” In Advances in Digital Forensics X,
eds. Gilbert Peterson and Sujeet Shenoi. Berlin, Heidelberg: Springer Berlin Heidelberg, 17-29.

The estimation of the probability of outflow of client

Dmitrii V. Lyutyagin

PhD in Economics,

Associate Professor,

Russian State Geological Prospecting University,

117485, 23, Miklukho-Maklaya st., Moscow, Russian Federation;
e-mail: I-d-v@list.ru

Yurii V. Zabaikin

PhD in Economics,

Associate Professor,

Russian State Geological Prospecting University,

117485, 23, Miklukho-Maklaya st., Moscow, Russian Federation;
e-mail: 89264154444@yandex.ru

Abstract
Construction of the model began with censoring and generation of independent variables and
target field. Censoring occurred by forming a target field based on whether the client will return
after a certain fixed day of operation.

Next, the target field was built according to the following scheme:

- if the client performed an operation on the day of observation, this observation is taken into
account in the sample for the contribution;

- if the client made an operation on the day of observation, this observation is taken into account
in the sample for the Bank;

Thus, one observation can fall into both samples.

The next logical step is to form an "absence measure” as a break in days between two
consecutive observations. In this case, a pass is considered significant if its absence measure satisfies
3 conditions:

- if the client was absent for more than 3 days;

- if the value of the absence measure is extreme, namely falls into the 0.975 quartile of the
distribution of all the absence measures that were observed in a particular client;

- the maximum break between operations is at least 15 days.

To build the models, a number of lag variables were generated, that is, the value of observations
with a lag of one day. If the client was absent on that day, a linear approximation was made between
the two closest observations of his activity.
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