YK 339.138

B. B. Mouceesa — marucTpaHT kadepbl MEHeKMeHTa
M. /1. Kpuyesckut (o-p TeXH. HayK, NPOd).) — HAY4HbIN PYKOBOAMUTENb

MPUMEHEHWE HEYETKOM NOMMKWN NPU OLIEHKE KPEAUTOCNOCOBHOCTH KOPUOUYECKUX NULY

B HacTosllee Bpems B OTEYECTBEHHOW MPaKTUKE He CYLIECTBYET e4MHOM U YHUBepCanbHOW METOAMKM
oueHku kpegutocnocobHocTu (KCIM) 3aemwmka. Moa kpeantocnocobHOCTbI0 NOHUMAETCS — HanU4mKe Y 3aeMLLmMKa
NPEANOCHINOK, BO3MOXHOCTEN NONYYUTb KPEAUT 1 BO3BPATUTL €ro B CPOK. Onpeaensercs 9KOHOMUYECKUM NOSo-
KEHMEM KOMMaHUK, e HALEXHOCTbI, HaMNYMeM NUKBUOHBIX aKTUBOB, BO3MOXHOCTbIO MOBUMM3aLmMK (hHaHCo-
BbIX PECYpcoB. [OHATHE «KpPeAMTOCMOCOOHOCTbY OTHOCAT Yalle BCEro K NPeanpusTvsM, opraHusaumsam, gup-
MaM, KOMMaHWsM, KOTOpbIE NPETEHAYIT Ha nonyyeHne 6aHKOBCKOro Kpeauta u 6epyT Ha cebs 06s3aTensCTBO
cobnogeHns yCnoBumin 4OroBopa 0 KpeauToBaHuu. MNpuHnMas pelueHne o NpefoCTaBNeHNN KpeanuTa 3aemLUmKkam,
KoMMmepyeckue 6aHk1 0bpaLLatoT, Npexae BCero, BHUMaHWe Ha UX KpeantocnoCcoBHOCTb, 415 YEro aHanm3npyoT
OT4YeTHble BanaHchl NpeanpuATUIA, UCCIEaYOT NoKasaTenu, XxapakTepusytoLme (UHaHCOBOE MOMOXEHNe, X0351-
CTBEHHYIO0 fesTenbHocTb. [1] PopmupoBaHue cuctembl oueHkn KCI knnMeHToB npeacTaBnseTcs 3aTpyaHuTesb-
HbIM, TaK KaK OLEHKa KpeaMTHOro KayecTBa NpeanoraraeT aHamm3 LUMPOKOro Kpyra KOMMYECTBEHHbIX M Kade-
CTBEHHbIX MokasaTteneir. TeM He MeHee, pa3paboTka 1 COBEPLUEHCTBOBAHNE COOCTBEHHOM cucTeMbI oueHkn KCI1
KNWEHTOB SBNSETCS BaXHOM 3adadeil Kaxaon KpeauTHOM opraHMsaumm, kotopasi CTpeMutcst pabotaTth ¢ ycToi-
YMBbIMW HaJEXHbIMKU NapTHepamu. Ha onpedeneHHOM aTtane npOM3BOACTBEHHOMO MpoLecca MpaKTUYECKU BCe
NPEANPUATUS UCMbITHIBAIOT HELOCTATOK CPEACTB, ANS OCYLLECTBIIEHNS TEX UMM UHbIX XO3NCTBEHHbBIX OnepaLuit,
T.e. BO3HWKAeT HeOOX0AMMOCTb B NPUBNEYEHNN 3aEMHOrO Kanutana. B Takon cuTyauun OgHUM W3 BaxXHbIX pe-
LeHMI aBnseTcs nonyyeHne 6aHKOBCKOro kpeauTa.

B ycrnosusx akoHOMWUYeCKon HecTabunbHOCTK obecneyeHne 6e3onacHOCT GaHKOBCKOW AeSTENbHOCTY
CTaQHOBMWTCS OHOW 13 NepPBbIX 3a4ay, KOTOPY HeobXxoauMO pellatb ntobomy BaHky. MpakTuka cBUOETENbCTBYET,
YTO HenpaBWfIbHO BbICTPOEHHAs KpeauTHas MOMUTUKA, HeafeKBaTHas OLEHKA KPeOWTHbIX PUCKOB MPUBOLAT K
cepbesHbiM npobnemam 1 aaxe 6aHKPOTCTBY KpeaUTHbIX yupexaeHnn. OaHoi 13 akTyanbHbIX 3aday SBnseTcs
oueHka KCIT 6aHKOBCKMX KMWEHTOB, peLLeHre KOTOpPON CrnocobCTBYET NOMYYEHMI0 MakcMManbHONW Npubbinu oT
3aKIMIYeHHbIX COENOK MO NPefoCTaBNeHN0 KPeaUTOB U UCKMOYEHUIO BO3MOXHOCTM (DMHAHCOBLIX NOTepb. Bedb
Ha AaHHbIN MOMEHT npobnema He BO3BPATOB MO KPeAMTam He SBRSETCA npeyBennyeHHon. CtaTucTuka nokasbi-
BaET, YTO JONS HEBbINMAYEHHbIX KpeauToB B BaHKax UMEET TEHAEHUMIO K YBEINMYEHUIO, 3TO 3aCTaBNsSET KpeanT-
Hble OpraHu3aLuy Bcepbes 3agymaTtbest 0 ByayLiem kavecTse oueHkn KCIT knneHTos.

Ha paHHOM aTane pasBuTUs KpeaUTHbIX OTHOLIEHWA 3akoHoAaTenbcTBy Poccun Heobxoanmo paspabo-
TaTb W YTBEPANTb AOKYMEHT, pernamMmeHTUPYOLLMA e4nHbIA NOAXOA K ONpedenieHno KpeauTocnocobHoCTH 3aem-
LMKa, KOTOpbI ByOeT yunTbIBaTh BCE BblLLEHA3BaHHbIE HEAOCTATKM CYLLECTBYIOWMX MOAENen aHannsa. OgHako
pa3paboTka eanHON METOAMKM 3aTpyaHEHa M3-3a OTCYTCTBIS Pa3BUTOr0 MexaHu3ma LieHTpan130BaHHOrO npeao-
CTaBNEHNS MHOpPMaLmMKM 0 3aemiumke. PassuTie eanHbix MHPOPMALMOHHbIX 6a3 NO3BONMT BbIBECTU CPEOHEOT-
pacrneBble HOPMaTUBHbIE 3HAYEHUS NOKa3aTenen Ans aHanmsa KpeguTocnocobHOCTU U OTKOPPEKTUPOBATH CyLLe-
CTBYIOLLME METOAMKN. Kak BapuaHT, peLleHns 3aaayn, COBEpPLUEHCTBOBaHMS MexaHuama oueHku KCIT opuanye-
CKUX Ny, B Poccum MOXHO paccmMaTpuBaTh C NOMOLLBHK) annapaT HEYETKOM OTMKMA, HEMPOHHbIX CETEN N TeHeTU-
yeckoro anroputMa. HeueTkast noruka (HJT) npeacraBnseT cobon Ka4eCTBEHHO HOBbIN, HAAEXHBIA UHCTPYMEHTa-
puin paboTbl 6aHKOB, B TOM uuncne, no oueHke KCIT saemuimka.

C onybnukosaHus B 1965r. paboTbl «Fuzzy sets» («HeuyeTkne MHOXECTBa») aMEPUKAHCKUM YYEHbIM
I1. 3ape Havancs mHTEHcMBHbIM aTan passutua HIl. 3age cdopmynupoBan MPUHLMN HECOBMECTUMOCTU: YEM
CNOXHEe CUCTEMA, TEM MeHee Mbl COCOOHbI 4aTb TOUHbIE U B TO e BPEMSI UMEILLME NPAKTUYECKME CYXAEHUS
00 ee noseaeHuu. ins cucTeM, CMOXKHOCTb KOTOPbIX MPEBOCXOAMT HEKOTOPbIN NOPOrOBbI YPOBEHb, TOUHOCTb 1
NPaKTUYECKNA CMBICA CTAHOBATCS MOYTU UCKMIOYAOWMMI Apyr Apyra xapakrepuctukamu. Mo cnosam 3age, «B
BOMbLIMHCTBE OCHOBHbIX 3a4ay, PELLAeMbIX YeNOBEKOM, He TpebyeTcs BbiCOKasi TOYHOCTb. YenoBeyecknii Moar
NCMonb3yeT AOMYyCTUMOCTb TAaKOW HETOYHOCTH, KOAMPYS MHGOPMaLM0, OCTATOYHYIO ANS 3a4ayuu, dneMeHTamu
HEYETKNX MHOXECTB, KOTOPbIE UL NPUOMMKEHHO OMUCLIBAIOT UCXOAHbIE AaHHbIe. [10TOK HGOpMaLMK, NocTy-
nalLLen B MO3r Yepes opraHbl 3peHns, Cryxa, 0CA3aHWs U Ap., CYyXUBaeTCs, TakuM 0Bpa3om, B TOHKYHO CTPYMKY



WHopMaLMK, HeOBXOAMMYIO ANS peLleHUs NOCTaBNEHHOW 3a4ayn C MUHUMAnbHOW CTeneHblo TouyHocTu. Cro-
COBHOCTb ONEPUPOBaTL HEYETKUMM MHOXECTBAMM 1 BbiTeKatoLas U3 Hee CNoCOBHOCTb OLEHNBATL MHPOPMALMIO
SBNAETCA OOHWUM U3 Hanbonee LEHHbIX KAaYECTB YeSTIOBEYECKOro pasdyma, KoTopoe (hyHaameHTanbHbIM 06pasom
OTNMYaEeT YeNOBEYECKUI pa3yM OT TaK Ha3bIBAEMOTO MALUMHHOTO pasyma, NpUnMUCLIBAEMOrO CyLLECTBYIOLLMM Bbl-
yncnuTenbHbIM MawmHamy. HJ1, mogenupytowas npoueccsl MbilneHus. B otnuune ot GuHapHoit noruku, Tpe-
BytoLLen TOUHbIX M OAHO3HAYHbIX hopmynupoBok, HIT npeanaraeT MHOM ypoBeHb MblwneHms.[2 — 5] CylwHocTb
HI cBoamuTCA K CneayloLlemy: B Hel MCMOMb3YKOTCA NUHIBUCTUYECKUE NEPEMEHHBIE (BMECTO 06bI4HbIX YACIOBBIX)
WNW B JOMOSTHEHME K HAM; NPOCTbIE OTHOLIEHNS! MEXAY NEPEMEHHBIMU ONUCLIBAKOTCS C MOMOLLBIO HEYETKUX Bbl-
CKa3blBaHWA; CIIOXHbIE OTHOLLEHWUS ONPEAEnsTCH HEYETKUMM anropuTMamu.

[nsa pewenns 3agaun oueHkn KCIT 3aemuymka — opuanyeckoro nuuya ¢ npuMeHeHnem annapara HJl pas-
paboTaem Mogenb HeYeTKoro noruyeckoro Bbioga B cpede MATLAB. [3]

CucteMbl HEYETKOrO NOrMYECcKoro BbiBOAA NpeobpasyloT 3HaYeHWs BXOAHbIX NEPEMEHHbIX Mmpolecca
yrpaBfeHns B BbIXOAHbIE NMEPEMEHHbIE HA OCHOBE WCMONb30BaHNA HeveTkux npasun. Mpouecc 06paboTku aaH-
HbIX NPX 3TOM MOXHO pa3buTb Ha criegytoLme aTanbl:

1) onpegeneHne MHOXeCTBa BXOAHbIX MEPEMEHHBIX: X ={X1,X2,...,Xn};

2) onpeaeneHne MHOXECTBA BbIXOAHbIX NepeMeHHbix: D ={d1,d2,...,dm};

3) opmupoBaHue 6a3oBOr0 TEPM—MHOXECTBA C COOTBETCTBYHOLUMMU (PYHKLMAMM NPUHALIEXHOCTH
kaxgoro TepMa: A={a1,az,...,a};

4) hopMMpOBaHME KOHEYHOTO MHOXECTBA HEYETKUX NPaBWS1, COrNacoBaHHbIX OTHOCUTENBHO UCMOMb3Y-
EMbIX B HUX NEPEeMEHHbIX;

5) HaxoXOeHWe YETKOro 3HAYEHUS ANS KaXKOO0M U3 BbIXOAHBIX JIMHIBUCTUYECKMX NEPEMEHHBIX.

B kauecTBe npumepa paspabotaem HeueTkyo Moaenb Ans oueHku KCIT topuanyecknx nuLy co creaytowm-
MW BXOZHbIMMW NEepEMEHHBIMM:

—  peHTabenbHOCTb COBOKYMHOTO KanuTana;

—  KO3(P(ULMEHT TeKyLLEN NUKBUOHOCTY;

—  KO3(DULMEHT (PUHAHCOBON HE3ABUCUMOCTH
—  BbIXOZHas nNepeMeHHas:

—  OLEHKa YPOBHS KpeanuTocnocobHOCTH

[MonyyeHHas OueHKa SBNSIETCS OCHOBOW ANS MPUHATUS peLleHust pykoBOACTBOM baHka no npegocTasne-
HUIO KpeauTa NoTeHUManbHbIM KneHTaM. Bo BCex BXOAHbIX MepeMeHHbIX TepMbl pacnpegeneHbl no yHKLMM
NpuHagnexHocTn aycca, koTopas Hanbonee TOYHO OMKUCLIBAET AWHAMUKY U3MEHEHUSI OLIEHKW BXOAHbIX napa-
METpPOB.

B cooTBeTCTBAM C MOAENMPYEMON METOAWKON OLIEHKV NPeanpusTUs UMEIT Ccrieaytollee pacnpeaeneHme
no Knaccam:

| —npeanpusaTUs C XOPOLLKM 3anacoM UHaHCOBOW YCTONYMBOCTH;

Il — npeanpusTUs, EMOHCTPUPYIOLLME HEKOTOPYHO CTENEHb PUCKA MO 3a[0MMKEHHOCTMY;

Il - npeanpusTUs CO CPeaHUM YPOBHEM KpeaMTOCNOCOBHOCTY;

IV - npeanpusiTusi ¢ BLICOKUM PUCKOM BaHKpPOTCTBa;

V' —npeanpusTus BbICOYAMLIEro prcka.

Anroput™m HeyeTkoro BbiBoga MampaHu — OuH W3 BO3MOXHbIX BapyaHTOB PELUEHWS! PAaCCMOTPEHHOW B
[aHHoi pabote npobnembl. B kauecTBe OCHOBHbIX 3TanoB AAHHOMO METOAA MOXHO BbIAENUTb CriedytoLyto no-
CnefoBaTtenbHOCTb onepauni: hassndukaums BXOAHbIX NapaMeTpoB; nocTpoeHne 6asbl 3HaHWN; onpeaeneHue
Pe3ynbTUPYIOLLEr0 HEYETKOTO MHOXECTBA; Aedas3ndukaLms.
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Puc.1. Cxema He4eTKoro norn4eckoro BbIBoAa:
~
X — BXxoaHOM YeTkuil BekTop; O — BEKTOP HEUYETKMX MHOXECTB, COOTBETCTBYHOLLMIA BXOAHOMY BEKTOPY X;
Y - pesynbTat NOrMyeckoro BbIBOAA B BUAE BEKTOPA HEYETKIUX MHOXECTB; Y — BbIXOIHON YETKMiA BEKTOP

B kauyecTBe TepM-MHOXECTBA NEPBOW BXOQHOW NepemMeHHon «PeHTabenbHOCTb COBOKYMHOTO KanuTanay
ncnonb3ayetcs MHoxecTBo T1 = {"noxas", "HopmanbHas", "OTnunyHas"} Yucnosoe 3HaveHne nepemerHon [0,1].

B KayecTBe TepM-MHOXeCTBa BTOPOW BXOAHOW nepeMeHHon «KoadhMuLMeHT TekyLlen NMMKBUOHOCTU» UC-
nonb3yetcs MHoxecTBo T2 ={"Mnoxas", "HopmansHas", "OtnnyHas"}. YucrnoBoe 3HaueHWe nepemMeHHon npu-
HagnexuT uutepsany [0,3].

B kayectBe TepM-MHOXeCTBa TPETbEN BXOLHOM nepemMeHHon «KoadhuumeHT hrHaHCOBON HEYCTONYMBO-
CTU» ucnonbayetcs MHoxecTBo T3 = {"lMnoxas", "HopmansHas", "Otnnynasn"}. YucnosBoe 3HaveHre nepeMeHHoN
npuHagnexut uatepsany [0,1].

B BbIx04HOW NepeMeHHON TepMbI pacnpeaeneHbl No TPeyronbHON YHKLMW NPUHALNEXHOCTM T.K. JaHHAs
(OYHKLMSA Hambonee MosTHO OMKUCHIBAET U3MEHEHWE OLIEHKM BbIXOLHOMO NapameTpa. B kayecTBe TepM-MHOXECTBA
nepemeHHon «OueHka kpeauTocnocobHocTMy mcnonbayetcs mHoxectBo M = {"Mnoxas", "HopmanbHas", "OT-
nnyHas"}. Yucnosoe 3HaveHue BbixogHoi nepemenHow [0,100].

lMocne obbsABNEHNS BXOASALLMX NEpeMeHHbIX BbINOMHAETCA npouedypa ¢assudukaluumm — NpuceoeHne
nepemMeHHbIM TEPMOB (TMHMBUCTUYECKUX 3HAYEHWIT) U3 TEPM-MHOXECTBA, B COOTBETCTBUW C UX YNCMOBBIMA 3Ha-
YeHNaMW 1 yHKUMAMU npuHagnexHocTn. Jdedassudukaums — npouenypa obpatHas faHHOW, pe3ynbTaToM ee
BbINOMHEHUS ABNSETCS Npeobpa3oBaHne NMHIBUCTUYECKOTO 3HAYEHUS BbIXOLHON NEPEMEHHON B YKCIIOBOE.
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Puc. 2. OBwuir Bug mogenu

[Mpu nocTpoeHnn 6asbl NpaBMn y4UTLIBAETCS TO, YTO OCHOBHOM €€ 3afayen B AaHHOW MOAENM, ABNSEeTCs
YCTaHOBIEHWE BECOBOrO KOIPULMEHTA Kaa0ro BXOLHOMO Nokasarens.

Ha ocHOBaHWUM NUHrBUCTUYECKOW OLIEHKM, JaHHAs MOAEeNb (DOPMUPYET YETKYH0 YUCTIOBYHO OLIEHKY BXOLHOMO
napameTpa B COOTBETCTBUM C €r0 oyHKLMeNn pacnpeaeneHus. 3atemM MCnonb3ys NONy4YeHHbIE YACTIOBbIE 3HaYe-



HUA BCEX BXOAALLNX NepeMEHHbIX, C NOMOLLbI0 6a3sbl npasun, BbIBOOAUTCA NTOroBadA OLIEHKa erLI,VITOCFIOCO6HOCTVI
KIMeHTa.
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Puc. 3. PesynbTaTbl NPUMEHEHUS MOLENN

Ha ocHoBe peanbHbIX Noka3aHuii KOHKPETHOro npeanpustus npu X1=0,245, X2=1,42, X3=0,223 - oueHka
YPOBHSI KpeanTocnocobHoCTH — 54 4.

[MpoBefeHHbIe UCCNEa0BaHUs NoKasanmu, YTO KOMMMEKCHOE WUCMOSb30BaHWe CUCTEMbI HEYETKOrO Nornde-
CKOrO BbIBOAA B CUCTEMAX MOAAEPXKKN MPUHATUS pelueHun Bankamu ans oueHkn KCI cnoco6CTByeT NOBbILLEHMIO
CKOPOCTM M TOYHOCTW MPUHATUS PeLleHns 3a CYeT aBToMaTW3auum npouecca obpaboTku nocTynarowiein cna-
BOCTPYKTYPUPOBAHHOM MHEpOPMALMK.
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