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OurHMH3aLHOHHBIE MOJEJH KOMMepHecKoli TeATeabHOCTH Ganka
1 PHHAHCOBOH OJAEPKKH MaIoro HHsHeca'

B nauno#l pabore nocYpOeHE! MAaTeMaTHYECKas MOIETb MAKCHMA3ALMY A0X0a DaHKAa-MOHONOIHCT2 H Ma-
TEMATHYECKHE MOACHH PALHOHANBHOTO PACCIPENCICHNS XPEAHTHBIX JeHEr AN% MaToro OInHeca,

D. Bolitogtokh, D. Haltar,D, Enkhbaatar

Optimization models of banking commercial activity
and supporting the small business enterprises

In this work we have written a mathematical maximizing model

llocation of credits for small business enterprises.

Breaenne

B nepeoM naparpage gaHHo# paGothl 6y-
JET KCCASAOBANHA 3a/a4a MAKCUMH3ANMY YUC-
Toit npubeltu Garka-moHONONMUCTa (UM Gan-
KOB PaBHBIX BO3MOXKHOCTEH) Ha pBIHKAX Kpe-
IUTa W OEno3uTa, a B cAeayouweM naparpade
paccMaTpUBAIOTCST MOJEJM  KPeAUTHPOBAHUSA
Maoro WU cpeaHoro GusHeca M ABa KOHKpET-
Heix npumepa. HyxHo 3aMeTuTh cnepyolime
ABa ODCTOATENLCTBA, CBA3AHHLIC ¢ KPEAMTH-
pPOBAHHEM MAaNIore W cpeaHoro tusHeca. Bo-
NepBHIX, KPSAUTHYIO OPraHW3auuWio, KOTOpasd
KPSAHTHPYET  OMpEAeeHHOEe  KOJMYECTBO
npegcTasuTeRcil Manoro M cpeanoro 6usneca
f10 KAaKOMY-TO HPOEKTY, MOMHO cunTaTh Qup-
MOIi-MOHOTIOJIHCTOM, TaK KaK NocaeiHue ob-
CAYKUBAOTCS TONBKO ¢10. BO-BTopeIX, B 9TOM
cAyqae KpeAHTHas oOpraHusanus Haubonee
33MHTEPECOBAHA B MAKCHMM3aUMH mpubbiig
CBOMX 33EMIIMKOB, TaK KaK OT 3ITOT0 3aBHCHT
yclex BCEro MpOeKTa, CACIOBATENBHO, MpH-
OBIMBHOCTE KPEAWTHON OpraHM3aLud B pe-
3yneTaTe OCYLIECTBACHHA JAHHOIC IpOEKTa.
HmenHo 3Tu npeanoskeHMsa TMO3BONAIOT pac-
CMaTPHBATh ONTHMU3ALUOHHBIC MOACTH,

§1. MopeanpoBanue 3¢ dpekTHEHOCTH
KOMMepYecKoii NesiTeNLHOCTH
0anxa-MOHOIIOANCTA

3aech paccMaTpPUBACTCA MaTeMaTHdYeCKas
MOJENb, KOTOpast MOXeT ObITh MCNONR30BaHA
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ypATC gl T
! PaGoTa BRINOnHeHa NpH QuHaHcosoi noanepkke POOH (coBMpCTHD poccﬁ%mm B

07-01-90101).

profit of bank-monopoly and optimal

anst onucanda 3ddexTMBHON KOMMEpHeCcKOi
DEATENILHOCTH TOABKO TakoH QUHAHCOBOH Op-
raHM3aluu, KoTopast  sBiseTcst  OaHkOM-
MOHOTIONHCTOM (CHCTEMOW OaNK pashvix 603-
MooicHocmeli) Ha QuHaHCOBOM pbidke. Oua
OYEHb NMOJE3HA ASIST TAKOH KPeAUTHON opraHu-
33U, Kak cOeperarenbHO-KpeAWTHBIH KoOo-
nepaTHB, KOTOPHIH MUMEET ONpeleNeHHOE KO-
AHYECTBO KAHEHTOB, OOCTY)KUBAEMBIX TOABKO
€10,

3nech Mbl TPHBOAMUM CAMYIO MPOCTYIO CTa-
TUCTHYECKYIO MOJeik 0DpaltieHHs 4acTH Ha-
avuHeIx fAeHer C >0 rpaxnaH (OpraHu3auuH,
xoMnaHu#) uepes Gank. Konuuectso aewer,
KOTOpBIE FPayKAAHe XOTAT XPaHUTh B HAHHOM
0aHKe MU B3ATE B KPEAWTHI, KOHEYHO, 3aBH-
CHT COOTBETCTBEHHO OT AenozutHok >0 #

KpeautHoit A >0 craBok GaHka. O603n2uNM
uepes f{u):0< f(u)<1 u g(4):0<g(2)=<]
COOTBETCTBEHHO BEPOSTHOCTH OTAA4YM CBOMX
HAJIMYHBIX JEHEr AaHHOMY DaHKy M momyue-
HHA B KPEAWT ACHET, HaxOIALNXCA B pacno-
pakeHun Gauxa Ana akthea. [lpeanaracMele
Hamy rpadukn pyHkuui  f(u) v g(4) noxa-

3aHbl HA PHCYHKAX. f(,a) n g(4) apnarorcd

COOTBETCTBEHHO CTPOT0 BHIMYKAOA BO3pac-
TaloWedl # CTporo BOrHyToH yOniBaromieH
(pyHKUMAMH, YAOBAETBOPAIOUIUMH  YCTIOBHAM

g0=1 f(0)=0, g0)=f1(0)=0.310
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O3HAYAET, YTO Mpd Manoil KpeauTHOH cTaBke
no Mepe ¢€ BO3pacTaHUS YUCAO IPaKIaH, xe-
NAOIMX NOMYYUTh OONbilve KPeidTHl, Mef-
AEHHO YOBIBAET, 3aTO NMPU MaNo AenO3uTHOH
CTaBKE N0 Mepe €€ BO3PacTaHHA HHCIO rpax-

AaH,
A

WENAKOUNX BKIAJLIBATE BCE CBOM JAEHLIH B
fank, menenno yorsaet. Torna BepOsSTHOCTH
cOepeKeHUA M TONYYEHHs B KPeAMT BCex
HMCIONIMXCA JeHeT COOTBETCTBEHHO Bbipaika-
rotes GopMynamu:
S () =min(f(z).1);
g(1)=max(g(1),0).

Hyys g SBASIOTCH TEMH KPHTHYECKMMH 3Ha-
YEHHAMH CTABOK, KOTAQ COOTBCTCTBEHHO BCE
XOTAT OTAATE CBOH AEHLTH B GaHK WiIM OTKa-
3aTheA OT KpeanTa. JOmyCcTrM TakK e, 4TO BCE
zaTpaThl OaHka, Kpome IEeNO3UTHON CTaBKH,
OyaeM cuMTaTh MNPONOPUMOHANEHBIME [ -
4acTM cCyMMapHoro aoxoaa, 0< f<«<1,a a-a
YacTh ACMO3UTA oCTaHeTcs B Mouronbanke
KaK pe3epBHEIA kanuTan. Toraa uMmeeMm: konu-
yecTBO Aenosura f(u) C; KOAWIECTBO Kpe-
mura (1-a)pg(A)f(p)-C, 1e. (1-a)p-1
4YacTh AENO3WTa BHAACTCA B KpeauT. Yucno
0 < p €1 NoKasbIBACT, Kaxas A0 aKkTHBA OaH-
Ka npet Ha ccyd. Joxoa, nonyvaemelii oT
KpeauTHposaHud, (1 -a)pd - g{A) f(u)-C, B-
A 4acTb KOTOPOH MIET HAa pacxojl, CBA3aHHDLi

¢ genosurom: u- f(u)-C. CaenosarenbHo,

3ahaya MAKCHMH3alMH YUCTOH npubeiny OaH-

Ka BRIPAXKACTCS KaK '
I, y=C{(1 - Y1 —a)Ax
xg(AYf () — gt f(p)) > max, (1)
Hz0,120.

Tak xak g(A)=0 npn AzA,n f(u)=1
npu g2, , 10 I{u,A)—>0 npu g-»o0,
A~>0, CnepoBaTeibHO, pemienne (1, A7)

(2-g(W) =
=2g(A)+g(A)-A<0 na [0,)»@], H TIO3TOMY

3amayv (1)  cymiecTByer,

€AHHCTBEHHOE peileHne < A” < A HaxoauTcs

U3 yenosua g (A)- A+ g(A)=0. Dro cneayer,

U3 Toro, uto ¢pyHkuua a(l)=A-g(A) nono-

XKHUTENBHA U CTPOTO BOIHYTA Ha [Oﬂxp), npn-

uem, a(0)=a(4,)=0. [Ina HaxoxaeHna 1,

MBl JO/DKHB! PENIHTE CIEAYIOLIYIO 3a4a4Y.
A(p)=((1- BX1 - a)pA” x

xgAN ()= p- f() > max, pz20 (%)

B BeIli€OMUCaHHON MOAENH TIpeafionaraeT-
csl, 4TQ, cOOpaB ASHEIH BKJIAAYHKOB ¢ HEKOTO-
poii craskoi u, GaHK uacTh W3 HUX pasfaeT B
BHjIE KpeauTa 3aeMIHKam co cTaekoil A. Ipu
p=u", A=A paHuslii GaHK UMK KOOTIEPATHUR
JOXEH MOAYYMTH HAaWOONBLOUH 4YMCTHINA fO-
XOn.

[To nanxeiM 2005 r., B MoHroann ¢yHk-
nuoHupyroT  Honee 300  cOeperarenwHo-
KpeauTHbiX koonepaTtHeoB. K coxanennio, 8
NOCACAHEe BpeMs 4acThk U3 HUX, HKENAA IPH-
ofpect nobonbine BKNag4nKoB (crenoBa-
TENLHO, B KOHEUHOM cuéte nobonsine JeHer),
obewana HenmpaBoMepHbIe BLICOKKE AEMO3UT-
Hble CTaBKM, COPEBHYIOCH Kak OBl MEXZY CO-
Ho¥. ITO NMPUBENO B KOHEUHOM CUETE ITOJIHO-
MY Kpaxy HEKOTOPBIX M3 HUX, KOTOPBIE MPOCTO
HE B COCTOSIHUM BBIMNATUTH ACHLEIH BKIaN4H-
KaMm, BJIOXHB MX NE€HbIHM B HEABHKUMOCTbL. B
9TOM CMBICHE AaHHAS MOAE/Hb MOXKET ObITh
TMOJIC3HON, U00 MOKA3LIBACT, KaKas rapMouHMs
JOMKHA CYUIECTBOBATH MEXTY AEMO3HTHON W
KPeAHTHONH cTaBKaMMK.

Hucroeoit npumep. [lpeanosiokuM, YTo
byHKUKM 70 7} 2(A) HMEIOT
COOTBETCTBEHHO CNEAYIOLINE BUIIBL:

Fuy=ai,a>0, g(A)=1-bA%b>0,

Hakbnem g, v 4,,:
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1

a,uz:l zﬁm:v; R

1-b21=0 = 4,= [ .

CnenoBatenpHO, HMEIOT MECTO opMyNL:

f()=f(x) npu ﬂxp<\/§ ,f(4)=1 npu

1 — i
#MJ;, g(A)=g(4) npu /t,q,<‘/g,

1
g(A)=0 npu Amz‘/% .
Nns HaXOXKNEeHUA OATHUMAJIbHOH
KPEAMTHOH CTaBKH A° MBI JOJDKHSl PEIlUTE

cliefyrollee YpaBHEHUE HA 0,\/% .

(Ag(A)) = g'(A)A+g(A)=0,
2627 +1-bA* =0.
OTKy/la HAXOAHM, YTO A’ = ;—b .
Toraa, yuuTsiBas (*), Zis HAXOKICHUA 4

UMEEM CAELYHOLUYIO SKCTPEMANLHYIO 3a0a4Yy:
A(p) =

2 1
= g(l—a)p(hﬁ) 3 ~H | () > max,

p#20.
BeeieMm 0003HAYEHHE

2 !
B=2(-a)l —ﬂ)\/;g-

Torna nocne nNpocTeIX BEIYMCIEHMIE NETKO
noayuuts hopmyny

_2_3’ B_\/I<ia.33"
. 13 a 27
#= 1 1 4
[
a a 27

Monarasch Ha KBapTanbHble AaHHbE 00
BHYTPEHHEM BAJIOBOM MPOAYKTE, CYMMAapHbIX
MoKasaTeNAX  KpeRuta U cOepexeHus,
B3BEIEHHBIX  pasMepaX  KPeAHTHOH
IeNO3UTHOR ¢TaBOK OAHKOBCKOM CHCTEMBI
Monronun 3a 2002-2006 rr., aas QyHKUMH
Fy=ap’, a>0, gA)y=1-b1*, b>0, u
jpuxkcupoeaHHbX  napametpoB  a =0.05,
B=03, p=0.6 MBI DONYYHUNM ChedylOLiKe

OLCHKH:
a=0.0027 ,b=0.00056 , p,, =19.24,

A, =422, =1924 1" =244,

§2. KpeantnpoBanue manoro 6i3neca

H MOAfepRKa €ro MAJOA0X0NHOH YACTH

3aechk PacCMaTPHBAIOTCA 3afava
MAaKCHMH3a LU CYMMAapHOro JoxXona
OIIPERESICHHOr0 KOJIMYECTBA 3aeMINMKOB M
MaKCHMHHHAR 3aga4a HOMBP)KKPI HX
Manoa0X0AHOH YacTH.

1. MaKCHMH3ANHA CYMMapHOro 20X0Ja
maaoro Ousneca. Tlycte wnmeercs N
IpeaCTaBUTENICH MAJOro U cpeaHero HusHeca,
KOTOphie HYXAaoTCA B ¢puHaHCOBOH
noaaepkke. JIOMyCTHM, 9TO HEeKas KpeaHTHAs
Opranvsaliua  B3sfach 33 KpeAHTHPOBaHHE
3THX OH3IHECMEHOR, BLIACITHB TIPK 2TOM CYMMY
M never.  QOGBIuHO TaKas paGora
BBIMOJIHACTCA 110 LENOBOM OporpaMmMe WM
NPOCKTY AAS TOro, 4TOOBI KpeauTHpyembie
Opl"aHH'BaU,HH BI::II'IyCKEUIH OAHOTUNHEBIC
nponykTel. [lycTh & -# 3aeMUIKK, B3SIB KpeauT
B KONUYECTBE X,, MOMWET BbIIYCKATh
OPOAYKLHIO CTOUMOCTBIO f,(x,}, 3aTpaTHB
mpy 3ToM (¢, + 4)x, NeHer, rae wp>0 —
KpeAUTHasA CTaBKa, ycpeaAHEeHHas KY:|
KPEAHUTHBIH CpOK. Mbl OrpaHHUHMCS CNy4HaeM,
KOr[a H3IBECTHA LUeHa Kanurtanos (Mbl 3aech
ApeAnoJaracMm, 410 MOTEHUHANLHEIE
3aCMILMKK 151 MONYYEHUs KpeauTta HMEIOT
BO3MOMKHOCTH  TOACTABHTE  KOE-HTO MM
AQRYUWUTHL MAPAHTHIO HEASXHBIX CTIOHCOPOB Y
T.4.), MOACTABNAECHHLIX MOA 3aJ0T 38eMIUUKAMH
E, k=L..,N. Torma Oyrem umerb

CNEAYIOUYIO 33124y ONTHMH3ALNM:
N

Z[ﬂ (x)— (e, + pdx, ] — max ,

k=1

N
Zx* =M, O<x, <a-E, k=1,.,N,
k=1

rae a >0 3amaerca KpeAUTHOH opraHHu3auUnen.

Ansg  nepeMeHHbIX x,, NPUHMMAIOLIHX
peanbHblE 2HAa4YEHUs, PELUeHHe ITOW 3ajaun
XapaKrepuayerca Tax Ha3blBacMOT

oGobennoit nemmoit 'mbOca, AokazaHHo#
HAMH. DTa 3amava 1pu peanbHbIX 3HAYECHUAX
X, MOXeT OblTh peleHa ¢ NOMOUIBIO
ANrOPUTMA, MCHONL3YKilero odobuieHHyo
nemmy ['uO6ca, npuuem B caydae CTporoi
BOTHYTOCTH (yHKUME f,(X,) 3TOT aArOpUTM
B cny4ae, koraa x,

qUCRO  3HAYEeHHH,

ABIACTCA KOHCYHBIM.
NPHHHMACT  KOHEYHOE
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NporpaMMHPOBAHAA, OTHCAHRBIH B [6].

2. [lopaepkka Manaoumymeii 4acTH Ha-
ceJeRHsl  NOCPeACTBOM  MHKPOKDEAHTA.
Okoso 96% u3 saHUMalOMxcs OU3HECOM
Opratu3aLMi  HaleH CTpanbl COCTARIAOT
APEACTABATEMN CPeAHETO W Manoro OGusHeca,
NpHYEM OHY Npou3BOAAT 60% BHYTpEHHEro
BaNoBOro npoaykra. Iloatomy B nocneasiue
roosi B MoHronun Bce Oonee  LIMPOKHIA
pasmax npuobperaroT Tak  HasblBagMble
MUKPODUHAHCOBBIE yCIyrH OeAHBIM CJ0AM
HaceneHus. Taxoro poia [AeATENLHOCTBIO
3aHHMAKTCA  He  TONBKO  BaHKOBCKME
OpraHH3allHH, HO " HeDaHKOBCKHE
{hPMHAHCOBEIE OpraHu3alMK K cbeperaTesbHo-
KpeduTHbIE KOOTICPATHBEL. Cpean
MHKPOQUHAHCOBBIX YCAYr [NaBHOE MECTO
38HUMAET KPEAWTUPOBAHNE MANOUMYILEH, T.¢.
ManoJOXOAHOH, vacTH Haceaenvd. [lpuuem
3TOMY BOAPOCY TOCYIAPCTBO YACNAET Camoe
cepee3Hoe BHUMaHue. [loATBEpIKACHHEM TOMY
ABJIAETCS  OpraHW3aluMsd  HAUMOHANBHOTO
KOHrpecca Mo MUKpOQHHAHCHPOBAHHIO,
npopegeHHoro B Hosbpe 2004 r. B VYnau-
barope. TloapoSHyro  uRbopmaunio o
MUKpotrHaHce, MHKPOKpEIHTE H
MHKpOOH3HECE MOXKHO HaliTH B MOHOTpadusx:
“BHuMn  333n Ga GH3HEC  SPXIBIYAHMAH
YHEICHUMA uyyaran” (1994), “Mouron paxe
OuHua caHXyyruitH 134 canbapeid cyganraa”
(2004).

MukpokpeantoM HasbiBaeTed  OOCRYHH-
BaHne OeHBIX CIOEB HACENEHU B BHAE CCYA B
manelx pasmepax. Cpean  HMHOCTpaHHBIX
CTIOHCOPOB, NOAJEPKUBAIOIMX MUKPOKPEAUT
B MOHIONHH, MOXHO Ha3BaTh CISAYIOHHE
oprannzauui: USAID, World Bank, CGAP,
ADB, IFC, JICA, GTZ, IFAD u UNDP.

A rocynapcTBeHHAd NOMHTHKa NOAACPHKKH
MaNOUMYIIEH YacTH HACENCHHS OCYUIECTBA-
€TCd TABHBIM 00pazoM uepe3 MonronbaHk,

Korma npoekr «peaudrTHposaHus ocy-
WECTBIAETCA HO NpPaBUTENbCTBEHHOH Mpor-
paMMe€ WAW N0 HHUUMATHBE Kakoi-mudo
HHOCTPaHHOH opraHMzaupu 106poil Boau, To
fonelie  BCero  BHMMaHHWE  yHeNseTcd
MAanOUMYLWIEH YacTW CpeAHEro H  Majioro
OusHeca, T.e. MukpoGusnecy. [Tpn >TOM peus
HE HMACT O CHIDKEHHM KPESAWTHBIX CTaBOK H
NPeOCTABIERUY APYTHX JIETOT MATOHMYLINM,
2 UMeeTcs B BUAY NOAACPIKKA KOMMEPYECKOH
JEATENBHOCTH TeX, KTO B 3TOM OOJbIIE BCETO

HyxaaeTca. OO6b4HO DeaHsAKY He HMEIOT Ka-
NUTana, KOTOpHiH MOKHO OBJIO OTAATH B 3a-
7oT, HO BAONHE CNOCOOHE! MPOBECTH KOMMED-
4eCKYIO AedTenbHocTh. [1pH Takol nocraHos-
K€ BOMPOCA MBb! JOJIKHBI PELUMTE CIEAYIOLLYIO
MAKCHMHHHYIO nIpobiiemy:

g}g}(ﬁ(xﬁ“(‘—} + {)x, ) — max ,

N
Zx,‘ =M, x 20, k=1,.,N,
k=1

roe x, - npeaHa-
3HaYaeMoe Kk -My 3aeMIUMKy. JTa MOAeNb
npeacTapaseT cofofi KIacCHUeCKyl) MAaKCH-
MUHHYIO 33724y pacnpegeneuus pecypcos [3],
1 pellaeTest 3BECTHBIMMU ANTOPHTMAMH: KOTAa
X, MOFYT MPHHUMATHL pealbHble 3HAYEHUS,
OHA peulaeTcs ¢ MOMOHIBIO  AIroputMa,
OCHOBAaHHOTO Ha Knaccuueckoi nemme ['ud6ea
H Teopembl [epmefiepa, a Korma  x;
OPMHUMAIOT WNEHOMMCACHHBIC 3HAYCHHUS, OHA
peilaercs ¢ MOMOWBIO METOAR
OYHAMMYECKOTO NPOorpaMMUpoBannd [6].

[lpy ydere kpeauTHOrO 3aM0ra  Mbl
TIOYYAEM CICAYIOMIYIO 3aauy:

Irsrzlan(_)‘; (x,)—(c, + t)x, ) — max ,

N
Yx. =M, 0<x,<a-E, k=], N.
k=

KOAN4ECTBO KpPERHTA,

30eck E, — KOAMYECTRO KaMUTana i -ro 3a-
eMILMKa, £, — Rons kanutana E,, O<a<l,
TaKas, YTO KPEAWTHas OPraHM3alHsi HE MOXET
HaTk [-My 3aeMWMKy Oonblue AgHEr, ueM
aE, . C nomompto 0606imenHon nemmbl ['ud-
fca MOXHO MOKA3aThb TEOpeMYy, XapaKTepH-
YIOIYK peleHre 3ToH 3afaud, KOTOPYHo
MOXCHO HazBaThk 0000menHoil Teopemoit ['ep-
melepa A9 MAKCMUHHBIX 3a7a4 ¢ OrpaHuue-
HuamMu. B cayuae, xorma X, nNpHHAMAtOT
UCSIOYHCACHHDIE 3HAYEHHA, HYXKHO HCHONb-
30BaTb  @IrOPHTM  HAXOKACHMA  PELICHHSA
380344 M3 IMyHKTa | ¢ no0aBieHHEM METOAA
mrpados.
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