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Annomauus:

Eoemcxkan E.H., benvkoe JI.B., IOpuenxo H.IO. ®@opmuposanue onmumaibHo20
Kpeoumnozo nopmepena. B cmamve pewaemcsa 6adcmas npakmuueckas 3a0aya CoO30aHUS
onmumManbHo2o Kpeoumuoeo nopmeensa. Cywecmseyem 0OOabUIOE YUCTO KPEOUMHBIX 3ANPOCO8 U
Hebonbuloe Konuuecmeo bankos. Paspaboman «dxcadHwlily memoo ee peutenus:. Boinonnen pacuem
HeoOX00UM020 KpeoumHozo pecypca Oisi ORMUMANbHO20 PACHPeOeleHUsl KPeOUMHbIX 3anpocos
cpedu 0OamKo8 C UCHONb308AHUEM IKCMPEMANbHLIX Cc8oucme pazbuenuti yucen. Ilpumenenue
NPeONONHCEHHLIX 8 cmambve QOpMYI NO380AUM HOO0OPAMb KPeOUMHbIL pecypc MmaxKum 06pasom,
umobvl 3a0aua pacnpedeieHus KpPeOUMHbIX 3anpocos Mmoena Ovbl peuamvcs ¢ 3A0aHHOU
OMHOCUMENbHOU NOZPEUHOCTBIO.

O01mas nocTaHOBKA MP001eMbl

OCOOEHHOCTBIO KpeIUTHOM cepbl YKpauHbl SBISIETCS aKTyalbHas 3ajJada yMEHBIIECHUS
pHCKa HECBOEBPEMEHHOI'O BO3BpaTa ACHEKHBIX CPEACTB 3aeMiiukamu. OIHUM U3 CIIOCOOOB ee
peleHus SBJISETCs] IPUMEHEHUE KPEIUTHBIMU OpraHU3alusIMU METOA0B ONTUMH3AIMH KPEAUTHOTO
noptdens [1].

Ilenpto HacTosimiel paboTHl sABIsETCS pa3paboTka MeToAa (OPMUPOBAHHUS €IUHOTO
KpPEIUTHOTO MOPTQENsi CHcTeMbl 0aHKOB ((pUIMaNoB 0JHOTO O0aHKa). 3agaul pabOTHI: TOCTAHOBKA
3aJauu U pazpaboTka MeToAa GOPMHUPOBAHUS KPEJUTHOTO MOPTQENs Ui cllydasi CUCTEMbl OaHKOB
(¢punmmanoB OaHKa), pacyeT KPEOIUTHOTO pecypca OaHKa, OOECIIEYMBAIOIIETO PEIICHHE 3adadd C
3aJJaHHOH NMOTPELIHOCTHIO.

ITycte B MOMeEHT BpeMeHH Ty numeetca MHOkeCTBO {Ci,(C»,...,C,,} KpEAUTHBIX 3aIPOCOB, U

KaXJIbI M3 HUX MOXET OBITh MPUHAT OAHKOM K BBIMOTHEHHIO. KaXKIblil 1-il KpeIUTHBIN 3arpoc
XapaKTepusyeTcs pasMepoM 3aiimMa (J;, KOTOPBIA KEIaTeIbHO IIOTYYHMTH 3a€MILUUKY B MOMEHT

BpeMeHu 7Ty, ¥ rpadMKOM BO3BpaTa 3aHATBIX JCHEr C IPOLEHTOM 3a Kpeaur. B atom rpaduke
YUHUTBIBAETCs pazMep OyAyIiux Iaatexed V) , KOTopble OCYLIECTBISIOTCS 3a€MIIMKOM B MOMEHTBI
Bpemenu 7Ij, k=1,2,...,I. IlycTe r — HOpMaTUBHAs NPOLEHTHAs CTaBKa HCIIOJIb30BaHUs OaHKOM

KpCAUTHBIX PECYpPCOB, Rk — IPpOUCHTHAsI CTaBKa B MOMCHT Tk , KOTOpasA paCcCYUTHIBACTCS I10 CXEME

CIIOXKHBIX TIPOLIEHTOB: KR =(1+r)Tk ~To -1, k=1,2,...,[. B ciny4yae ecnum OaHK IpPHHHMACT i-i

KPEIUTHBIN 3alpoC K BHITOJHEHUIO M TPU MOJTHOM CBOCBPEMEHHOM IOTAIICHUH KPEAWTA, YUCTHIN
noxon D; ©aHKa BbIUUCISETCS 110 (hopMyIe:

/
Dy ==0;+ 2V /(1+Ry) 6]
k=1
N3-3a OorpaHUYeHHOCTH KPEAUTHOTO pecypca 0OaHKa BO3HUKAET 3ajlada BHIOOpA 3alpocoB
JUTSL pa3MeIIeHns uxX B KpeauTHoM noptderne. Heobxoaumo chopMupoBaTh KpeaIUTHBIN MOPTQhEb,
KOTOpHBI oOecreuynBaeT 0aHKy MaKCUMalIbHBIA CYyMMAapHBIA JOXOJ OT €ro KPEAUTHBIX PECYPCOB B

MoMeHT BpemeHn 1. Ilycte X; =1, ecnm i-ii KpeIuTHBIN 3ampoc OyJeT BHECEH B KPEIWUTHBIH
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noptdens, nHaue - X; = 0. Benmnunna kpegurHoro pecypca 6anka pasHa B. [Ipu oTcyTcTBUH pHicKa

HETIATEKECTTOCOOHOCTH 3aeMIIMKOB 3a7a4a ()OPMHPOBAHUS ONTHMAIBHOTO KPEIUTHOTO MOPTQEs
HMMeEeT cheayromuil Bug [2]:

’Zn:DiX ; — max 2)
i=1
g‘, O X;<B 3)
i=1
Xi e {031} (4)

B 3agaue (2) - (4) makcuMH3UpyeTCS] CYMMAapHBIN T0XOJT OT KPEIUTHOTO pecypca OaHKa B
MOMEHT BpeMeHH 1(y. 3HayeHus D; Bpraucisrorcs no gopmyne (1).

B peaslpHBIX yCIIOBUSX BCET/la €CTh BEPOATHOCTh F; OyIyllel HEemIaTeKecnoCOOHOCTH 1-T0
3aeMmiuka. IlokaszaTeneM pucka i-ro KpeAUTHOTO 3alpoca MOKET OBITh CpEeAHEKBaJpaTUYECKOe
OoTKIOHeHue o;: 0; =(D; + ;) F(1-F) . Jloxon KpequTHOro noprdens sABIAETCS CIIydaiiHOH

—_— m — —_—
BeanunHOI. Ee oxunmaemoe 3HaueHuwe Bbrumcisiercss mo ¢opmyne Dy = > D X;, tae D; -
i=1
oxugaemoe 3HadeHue D;. Ilpu He3aBUCHUMBIX KpPEIUTHBIX 3ampocax 3ajgada (hOpMHUPOBAHUS
ONTHMAJIBHOTO KPEAUTHOIO MOPT(ES MOKET ObITH CHOPMYIHPOBAHA CIEAYIOIUM 00Pa30M:

%E%‘%@%Z%(E—@)Xi—)max 5)
izl i1 i1
%QiXi <B (6)
i1
X; e {0;1} (7

LeneBass ¢ynkums (5) yduTbiBaeT TpeOOBaHWE MHMHHMH3AIUA JUCIIEPCHUU  JT0XOJa
kpeauTtHoro noptdens. [loatomy pemenue 3aaaun (5)-(7) MO3BOJUT YMEHBIIUTh PUCK MOTYYHUTh
JI0XOJ] B pa3Mepe MEHbLIEM, YEM OXKHIAeTCsL.

3agaya popMupoBaHHUS KPEeAUTHOTO NOPTdeas

B nanHoit pabote mpemiaraercs o00OOIIEHHAs TIIOCTaHOBKA 3aaud  (HOPMHUpPOBAHHS
KpeAUTHOrO MopTdens i ciydas cucTembl OaHkoB (¢dunmanoB Oanka). IlpemsitctBuem mpu
pelIeHNH 3a/a4yd  SIBIISETCST OOJIBIIIOE YHCIO aNbTEPHATHB, M3 KOTOPHIX HYXKHO BBIOpaTh
ONTUMANIbHBI BapuaHT. B ciyyae m KpeOUTHBIX 3ampocoB U 7 OAaHKOB, YUCIO BapUaHTOB

pasMelleHHs 3ampocoB B KpeauTHoM mnoprdene cocraBuser n”. Ilpu GONBIIOM KOJIHYECTBE
3alpOCOB aHAJIHW3 BAapUAHTOB TOYHBIMH METOJaMH HE BO3MOXCH BBHIYy 3HAUUTEILHOW TPYAHOCTH
BBIUMCIICHUH. 3amada (OpMUPOBAHUS KPEAUTHOTO MOpTdens sBiIseTCs 3afadeil JTUHEHHOTro
MIPOrpaMMHPOBaHUs C OyJIeBCKHMHU NepeMeHHbIMU. OHa OTHOCHTCS K Kiaccy NP - TpyaHbIX, Tak
KaK COJIEPKUT B KaueCTBE YACTHOTO CIy4yass MHOTOMEpPHYIO 3a/ady O prok3ake. J[is Takux 3amad
HE0OX0oauMO pa3pabaTbiBaTh MPUOIMHKEHHBICE METOJIBI, CPEIU KOTOPBIX BBIOMpACTCS JYUIIUN IO
TOYHOCTH U OBICTPOACHCTBHIO.

[Mpemiaraemast 3agada GOPMHUPOBAHUS KPETUTHOTO TMOPT(HENS COCTOMT B CIEAYIOUIEM.
ITycTs m - KONMYECTBO KPEAUTHBIX 3alIPOCOB; 71 - KOJIMYECTBO OaHKOB; (; - pasMmep i-ro 3aiima;

D;; - noxon j-ro OaHKa IOCJ€ BBINOJHEHUS 1-IO 3alpoca; Dy - oxumaemoe 3Hauenue Dj;;

ojj = (D + O\ F(1-F); B; - xpenutHelii pecype j-ro Oanka. Ilycte X;; =1, ecnn i-if 3ampoc

BBITIOJIHACTCS |-M OaHKOM, nHade X; = 0. 3axada umeer BUL:



m n
i=1j=1

n
X; e {01}, Y X;=1,i=l.m )
j=1
m .

i=1
Heo0xonumo HaliTM MaTpuily pasMelleHHs KpPEAMTHBIX 3ampocoB X, 00ECIeyMBArOILyIO
MakcumMyM 1eneBoi ¢yuknuu (8) mpu orpanmueHusx (9), (10). B 3amaue makcummsupyercs
OKU/IaeMBbIii CyMMapHBI 10X0/1 OaHKOB C Y4€TOM pHCKa HETJIaTeXeCIIOCOOHOCTH 3aeMITUKOB. J1ist
palMOHAIBHOIO UCIOJIb30BaHUS KPEIUTHBIX PECypcoB OaHKOB 1€1€CO00pa3HO MUHUMH3UPOBATH
OCTaTKH 3TUX pecypcoB mocie (opmupoBanus noptdens. [loaromy B 3amade MaKCUMH3UPYETCS

n
OTHOLIEHUE (Ez'j —Uij)/ Bj. Ycnosue > X j =1 TapaHTHpyeT, 4TO KPeAMTHBIA 3ampoc Oyxet
j=l1
BBITIOJTHEH OJHUM 13 OAHKOB.
Jns pemieHus 3agadyul MpejiaraeTcsl «GKaIHbI» METOM, COCTOSIIIMN M3 NIBYX 3TamoB. Ha
MIEPBOM 3Tare HaXOASTCS AJIs 1-T0 3ampoca Te OaHKU, KOTOPhIE HMMEIOT HEOOXOIUMBINA KPEIUTHBIM
pecypc. Ha BTOpoM »Tame, cpeau HaWICHHBIX OaHKOB oOmpeaensercs OaHK ¢ HauOOJIbITUM

3HaYEHUEM (Eij —0;;)/ B; ¥ 3anpoc HAanpaBiseTCs B 9TOT OaHK. BpeMeHHas CIOXKHOCTE METOAA -

O(mn) [3].

Pacuer kpeauTHOrO0 pecypca 0aHka

Ecnu kpeautHbie pecypcbl 6aHKOB HE OTpaHUYEHbBI, TO pa3MEeIEHUE OYEPETHOTO 3ampoca He
3aBUCUT OT pa3MEIleHHs] MPEeIbIAYIIEro 3ampoca W MaTpulla pa3MELIeHUH IMpelCTaBlseT cOOOU
CUCTEMY HE3aBHCHUMBIX BEKTOPOB (MaTpoun). 3BecTHO [4], 4TO CTPOro TOUHOE pelIeHre 3a1auM Ha
MaTpOUJI€ OIpeAeNsieTcsl ¢ MOMOIIBI0 KaaHOoro Merona. Ecnmm KpeauTHble pecypchbl OaHKOB
OTPaHUYEHBI, TO KaTHBI METOJ HAXOJAUT JIMIIb MPHOIMKEHHOE pelIeHHe 3a1aui (OPMUPOBAHUN
KpeauTtHoro noptdens. OTHOCUTENbHYIO0 MOTPEIIHOCTh METO/JAa MOYXKHO BBIYUCIUTH MO (hopmyrie
O<(M-A)/M, tne M - MakcuMaTbHO BO3MOXXHOE pEIICHHE 3a7add (pelieHHue 3a7add Ha

Matpouzie), A - NpuOMKEHHOE pElIeHUE 3aJauu, MOIydaeMoe >KaJHbIM MeToa0M. UpesmepHO
OOJBIION 3amac KPEOUTHBIX PECypCcOB AKOHOMHYECKHM HEBBITOAeH. [loaTOMy BakHOU 3amavei,
BO3HUKAWOIIEH Tpu (HOpMHPOBAHUHM KPEOUTHOTO MOpThEns, SBISETCS BHIOOP ONTUMAIBHOTO
KPEIMTHOTO pecypca OaHKa, KOTOPBIM OO0ECHEYMBAET MHUHUMAIBHYIO MOTPEIIHOCTh PEIICHUS
3amayn (popMUpPOBaHUS KpeAUTHOro mopTdens. B maHHO# craThe mpennokeHbl (GOpMysbl Ui
pacueTa KpEeOUTHOTO pecypca OaHKa, OOECIEUMBAIONIETO pEIICHHE 3aJadd C 3aJaHHOU
MOTPELIHOCTHIO.

[Tycte 00BEMBI 3aiMOB M KpEIUTHBIE pecypchl OAHKOB SIBJISFOTCS LIEJIBIMU BEJIMYHMHAMU.
O0o03HaYMM: m - KOJIMYECTBO KPEIUTHBIX 3alpOCOB; 71 - KOJIMUYECTBO OaHKOB; (J; - pasmep i-ro

3aiiMa; B; - KpemuTHBIi pecypc j-ro Oamka. Ilycts X;; =1, ecnu i-if 3ampoc BBIIONHSCTCS j-M

m m n
Gankom, nHave X; =0, U; = ZQiXij , SO=>0;, SB= Y, B;.
i=1 i=1 j=1
n m
Pacrnipesienienue m KpPeIUTHBIX 3apOCOB cpelu n OaHKOB BO3MOXKHO, eciiu Y B 2 >0;.
j=1 i=1
AHaJIOTUYHBIM CBOWCTBOM B TEOPUM KOMOMHATOPHOTO aHajin3a 00safaroT pazbueHus ducen [5].
m
Pa36buennem uncna SQ Ha m yacteil sBisercs cymma p,(Q;, pazOouenuem uucia SB Ha n 4acteil
i=1



n
SBJISICTCS CymMmma  » | B ;- Pasbuenne SO Broxumo B pasduenue SB, eciu yactu pasoueHus SQ

J=1
MOXXHO TaK CTPYNIHUPOBATh B 71 TPyNN (KaXkIas 4acTh BXOJUT POBHO B OJIHY TPYIIIY), YTO MOCHE
CIIOKCHMsI BCEX 4YaCTCH KakKIOH Ipymmsl, noayuurcs n uucen U;,U,,...,U, takux, uro U j <B Iz

j=1,2,...n.

Takum 00pa3oM, yClOBHE BO3MOXKHOCTH PACIIPECIICHUS m KPEIUTHBIX 3alIPOCOB CPEIU 71
0aHKOB COBITAJIaCT C YCIOBUEM BiIOkKeHUs1 pazouenus SO B pazouenue SB. [loaToMy nisi OnieHKH
KayecTBa paclpenesieHus] KPEAUTHBIX 3alpOCOB MOXHO HCIIOJIb30BaTh SKCTpEMalbHbIE CBOICTBa
pazOueHwmii uncen, 10Ka3aHHbIe B padoTe [6]:

YrBepxnenue 1. Ecnmu SB,, ), - HauMeHblIee SB, npu KOTOPOM Kaxaoe pazouenue SO Ha m

opt
4yacTeH, BJIOKUMO B KaXKJ10€ pa3oueHue SB Ha n yacTei, To
SBopt =max{n-SV -mn+1,S5V} (11)

@opmyna (11) nos3Bosser  ompenenMTh — MUHMMAaIbHBIM  KpPEAMTHBIM  pecypc,
o0ecneyrBaroIuil CTPOro TOUHOE PEIICHUE 3a]au pacupeaeseHus m KPeIUTHBIX 3alpOCOB Cpeau
n OaHKOB.

Yreepkaenue 2. Ecin SB), - Haubonbmiee SB, Ipu KOTOPOM JUIst Kaa0ro pasouenus SO

Ha m 4acTel, HaiiieTcs pa3dreHne, KOTOpoe He BIOXKHUMO B pazdouenue SB Ha n 4acTei, To
SB,, =(SV ISV /m[+n—1D)x]SV /m| (12)
®opmyna (12) nmo3BosiseT ONpeneauTbh MaKCUMAaJIbHBIH KpPEAUTHBIA pecypc, KOTOpBIH He
o0ecreunBaeT pelleHNe 3a1a4 paclpeieIeHuss m KPEAUTHBIX 3alIPpOCOB Cpeu 7 OaHKOB.
[lyctp 0GaHKM UMEIOT OJUHAKOBBIM KpenuTHbIl pecypc B=SB/n, B » =SB, /n,

Bopl == SBOpt /l’l .

CornacHo yTBepkIeHMSIM 1 ® 2, 3aBUCMMOCTb OTHOCUTEIBHOM MOTPEUIHOCTH
pacpCaAcCsICHUA KPCAUTHBIX 3alIpOCOB OT KPCAUTHBIX PCCYpPCOB GaHKOB UMECT BU, MHOKa3aHHBLIA Ha
pucyuke 1. Ecim B> B,,, To 3a1a4d pacHpelelCHHs KPEIUTHBIX 3alpPOCOB CPeau 0aHKOB

NpHHAUICKAT ONTUMAIBHOI 30HE - I00ast 3ajada pemaercs crporo touno (O=0). Ecin B< B,

TO 3aJ]a4M PACIPEICIICHUS KPSIUTHBIX 3alPOCOB CPeay OAHKOB MPHHAJICKAT 3aPETHON 30HE - HE
BCsKasl 3amadya MoxeT ObITh pemieHa (Q=I1). Ecou B p < B< Bopt, TO 3aJa4d pachpeeeHUs

¢aitioB mpuHAUIeKAT MEPEXOJHOW 30HE - Jr00as 3a7aya MOXKET OBITh pelieHa MNPHOIMKEHHO
(0<Q<1).

[Tycth HeoOXxomuMo pacmpenenuth (aiapl Tak, YTOOBl OTHOCHTENBHAS MOTPEIIHOCTH
pacnpesieNieHusl He NpeBbIllala JOMYCTUMON BEIWYUHBI (. [ pemeHust 3TOM 3aJadu HY’KHO
HalTH TaKoe 3HadeHue R, 4to kpexuTHsId pecype B, =SB, /n+ R obecnieunBaeT pacmpenaesieHue

KPEIUTHBIX 3alPOCOB cpein 0aHKOB C IOIPEHIHOCTBIO He Ooisiee q. Pemenue 3amaum cienyer u3
MOCTPOEHM, TTOKAa3aHHBIX HAa PUCYHKE 1:

R=(1-q)-(SByy —SBj)/n
B, =SB, /n+(1-q)-(SByy; —SB,)/n.



3anpeTHad
s
(0] 30Ha

[Tepexoanas, OntumanpHas
30Ha

30Ha

B (en. pecypca) .

Pucynoxk 1 - 3aBucumocts BennunHel Q) OT 3HaueHus B

BriBOaBI

B cratbe pemraercs BakHas MpakTUYecKas 3ajava, COCTOAIIAS B CO3JaHUHM ONTUMAIbHOTO
kpenutHoro moptdensa. CymiecTByeT OONBIIOE YHCIO KPEAWTHBIX 3allPpOCOB U HEOOJBIIOE
KOIM4ecTBO 6aHKOB. Pa3paboTraH «kaaHBI» METOJ] €€ pelicHHs. BbImoiHeH pacueT HeoOX0AUMOro
KPEIUTHOTO pecypca sl ONTHMAJIbHOTO pactpeiefieHHss KPEAUTHBIX 3alpOCOB Cpelu OaHKOB C
UCIOJIb30BAHUEM JIKCTPEMAIbHBIX CBOMCTB pa3OueHuii uucen. IIpumMeHeHHE MPEIIOKEHHBIX B
ctatbe (OPMYJT TMO3BOJUT TOAOOPATh KPEIUTHBIM pecypc TakuMm o0pa3oMm, 4TOOBI 3amava
pacmpeneneHuss KpPeAWTHBIX 3alpoCcoB MoOrjia Obl pemaTbCs C 3aJaHHOH OTHOCHTEIHHOM
MOTPENIHOCThI0. B cTaThe MOKa3aHO, YTO OTHOCUTENIbHAS TOTPEIIHOCTh (Q pemieHHs 3aJadu
pacmpeneneHuss KpeOuUTHBIX 3allpoCOB 3aBUCUT OT KpPEOUTHOrOo pecypca B 1o ¢dopmye:

LLB<B,

0={1-B/B
0,B>B

opt ~Bp)Bp <B<By,, tne B,=8B,/n, By, =SB,,/n. 3HaieHue SB,,

opt

BIHCIsIeTCs 110 opmyie (11), suavenne SB, Beraucisiercs o popmyse (12).
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