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BOII MYXAPPUP:

HcanoBa ®epysa TysaKHUHOBHA

TAXPUP XAU'BATH:

07.00.00-TAPUX ®AHJ/IAPH:

IOnpameB AHBap 3JpraiieBUd - Tapux ¢aHIapu
JIOKTOpH, cuécuil ¢anyap HoM3o4d, mpodeccop,
V36ekucron Pecny6/imkacu [Ipe3usieHTH
xy3ypuzaru JlaBjaTt 60IKAPYBH aKaZeMHUSICH;

MagsianoB VYkTaM MaxMacaGupoBUY - Tapux
dansapu  JokTopH, Tpodeccop, Y36eKHCTOH
Pecny6sukacu IlpesugeHTtu xy3sypupgaru JlaBiaaT
OOILKAPYBU aKaJeMUSICH;

Xa3paTkyJsioB A6pop - Tapux ¢aHJapu [JOKTOPH,
JIOLleHT, Y36EeKUCTOH JaBJaT »ax0H THJIAPU
YHUBEPCUTETH.

08.00.00-UKTUCOAUET ®AHJIAPHU:

Kapsnbaera Pasa XokabaeBHa - WKTHUCOAUET
dansapu goktopu, npodeccop, TouikeHT AaBjaT
UKTUCOIUET YHUBEPCUTETH;

XynpoiikynoB CaaupauH KapuMoBUY — UKTUCOOUET
daHsapu  JOKTOpH, [JoleHT, TOMKEeHT JaBjaT
WKTHUCOIUET YHUBEPCUTETH;

A3zuzos lllep3os YKkTaMOBHY - UKTHCOAUET paHIapH
JIOKTOPH, [JOLEHT, Y36ekuctoH Pecnyb6aukacu
BoxxoHa UHCTUTYTH;

Apa6oB Hypasu YpasoBud - UKTHCOLUET daHIapH
JoKTopH, mpodeccop, CamapkaHAa  JaBjaT
YHHUBEPCUTETH;

XosioB AKTaM XaTaMOBHUY — UKTHCOAWET daHIapU
6yinua dancada goktopu (PhD), pmouenr,
V36exucron Pecny6simkacu [IpesugenTu
xy3ypugaru JlaBaaT 60I1KapyBH aKa/[EMUSICH;
[lagueBa /Junapopa XaMHUJOBHAa - HWKTUCOOUET
dansnapu 6yitnya ¢ancada goxropu (PhD), gouenT
B.0, TOIIKEHT MOJIUSI HHCTUTYTH;

lllakapoB KysnMaT AwWMpOBUY - HUKTUCOLUET
dansapy HOM304H, [JOLeHT, TOLKeHT ax6opoT
TEXHOJIOTUSIJIApH YHUBEPCUTETH

09.00.00-PA/ICAPA PAHJIAPH:

XakumoB Hazap XakumoBuu - dasicada danmapu
JoKTOpH, podeccop, TOIKEHT AaBIaT UKTUCOTUET
YHUBEPCUTETH;

AxmmnukoB  XKypaboit - pancada  Pannmapu
JokTopd, mpodeccop, CamapkaHh  JaBJjaT
YHUBEPCUTETH;

FaiibynnaeB Otabek MyxammajgueBud - dascada
dansapu goktop, npodeccop, CamapKaHz, AaBJaT
4eT TUJUIAp UHCTUTYTH;

XomrMxoHOB MyMuH - ¢pascada daHIapu JOKTOPH,
JoueHT, )K133ax nejaroruka HHCTUTYTH;

HocupxomxaeBa  T'ynHopa — A6aykaxxapoBHa —
dancada dansapu HOM30AH, JAOLEHT, TOIIKEHT
JlaBJIaT IOPUJUK YHUBEPCUTETH;

Typaues bexpys Co6upoBuy - pasicada dpansapu
6yinua ¢asncada gokropu (PhD), fonenTt, Byxopo
JlaBJIaT YHUBEPCUTETH.

10.00.00-®HJ/10/I0THA PAHJIAPU:

AxmenoB Oiibek Camop6aeBud - ¢uosorus
dansapu gokTopH, mpodeccop, Y36eKUCTOH JaBaaT
»KaxXOH THUJIJIAapU YHUBEPCUTETH;

Kyuumos Wlyxpat HopxusunoBud - ¢usoaorus
daHsapu JOKTOpH, /JOLeHT, TOLIKeHT JAaBJjaT
IOPUJUK YHUBEPCUTETH;
CasaxytnuHoBa Mywmappad HWcamyTauHoBHaA -
dusosorus ¢paHIapu HOM30H, Iol1eHT, CaMapKaH/,
JlaBJIaT YHUBEPCUTETH;

KyukapoB PaxmaH VYpMaHoBMY - ¢uo0TUSA
dansapu HOM304H, JOIeHT B/0, TOIIKEHT AaBJjaT
IOPUJIUK YHUBEPCUTETH;

IOHycoB MaHcyp A6aysiaeBud  —QUIOJIOTHSA
dantapu HOM30AM, Y36eKHMCTOH Pecny6iukacu
[IpesugenTn Xy3ypugaru JlaBjaaTt 6GoIIKapyBU
aKa/leMHsICH;

CaupioB Yiyroek ApunoBud — ¢ustosiorusi GaHaapu
HOM30JM, JOLEHT, Y3GeKHCTOH Pecmy6iukacu
[IpesusieHTH Xy3ypujard /JlaBjaaT GoOIIKapyBH
aKaJIEMUSICH.

12.00.00-0OPH/IUK PAHJIAP:

AxmenmmaeBa MaBitofa  AxaTOBHa -  IOPUAMK
dansap JokTopu, npodeccop, TolIKeHT JaBjaT
IOPUJUK YHUBEPCUTETH;

MyxutauHoBa @uprosa AGLypalinoBHaA — OPUAUK
dansap [poktopu, npodeccop, ToLIKeHT JaBjaT
IOPUJUK YHUBEPCUTETH;

JcanoBa 3amMupa HopMypoToBHa - opuuK paHaap
JokTopH, mpodeccop, Y3bekuctoH Pecny6imkacuja
XU3MaT KypcaTraH IopucT, TOIIKeHT JaBjaT
IOPUJUK YHUBEPCUTETH;

XampokyJsioB baxoaup MamamapudoBud - 10pUUK
dannmap gokTtopu, mnpodeccop B.6., KaxoH
MKTHCOAMETH Ba JUIIJIOMAaTHS YHUBEPCUTETH;
3yadukopoB llep3oy XyppaMoBHY - HOPHUAMK
dannmap  gokTopw, mnpodeccop, Y36eKUCTOH
Pecny6.mkacu ’Kamoar XaBQCHU3IUTU
YHUBEPCUTETH;

XanuToB XylIBaKT Canap6aEBHq - IOpUAKK paHsap
JIOKTOpH, npodeccop, Y3bekuctoH Pecny6Gimkacu



[lpesuzgenTn xy3ypugard JaeiaaT 6GoIKapyBH
aKaZieMUsICH;

AcapnoB lllaBkaT Faii6ysnaeBuY - 0pPUAUK daHIap
JIOKTOpH, JIOLEHT, Y36eKHCTOH Pecny6nkacu
[lpesugenTn xy3ypugaru /JaBiaaT 6GoIKapyBU
aKaJleMUsICH;

YtemypaTtoB MaxMyT AXUMypaTOBUY - IOPUAHUK
¢dansap Hom3zonu, npodeccop, TOHKEHT AaBiaT
I0OpU/IUK YHUBEPCUTETY;

CaitaystaeB  llaxzon  AJMMXaHOBUY —  IOPUAUK
¢dansap Hom3zoau, npodeccop, TomIKEHT AaBiaT
IOpU/IUK YHUBEPCUTETY;

XakuMoB Komusa BaxTusapoBuY - 0pUJUK daHIap
JIOKTOpH, JoLeHT, TOWKeHT JaBaaT HOPUIUK
YHUBEPCUTETH;

KOcynoB Capgop6ek bBaxoaupoBu4 - OPUAUK
dansap pgokTopH, poueHT, TouwKeHT JaBjiaT
IOPUJAUK YHUBEPCUTETH;

AvupoB 3adap AkTamMoBUY - HOPUAUK aHJIap
6yiinua dancadpa joktopu (PhD), Y36ekucron
Pecny6simkacu Cynapsiap oJTuH KeHTallu
xy3ypugaru Cybsiiap oJIMi MaKTaou;

Kypaes llepzog HngameBuy - opuadk daHIap
HOM30JH, [JoleHT, TOoIKeHT JaBjaT HPHUIUK
YHUBEPCUTETH;

bab6ampxaHoB ATabek /JlaBpOHGEKOBUY — IOPUAUK
dansap Hom304u, JoueHT, TOIIKeHT JaBjaT
IOPUJUK YHUBEPCUTETH;

PaxmaToB Jnép KymaboeBuY - OpUAUK QaHap
HOM30/4, TOIKEHT AaBJIaT OPUUK YHUBEPCUTETH;

13.00.00-1IEJATOT'MKA ®AHJIAPU:

XammMoBa JlubaapxoH YpuUH60eBHa — NeZjaroruka
dannapu gokrtopu, npodeccop, TomkeHT gaBaaT
IOpUJUK YHUBEPCUTETH;

W6parumosa 'ynnopa XaBa3MaToBHA — eAaroruka
dannapu gokrtopu, npodeccop, TomkeHT gaBaaT
UKTHUCOIUET YHUBEPCUTETH;

3akupoBa ®epy3a MaxMyJgoBHa - meJaroruka
dannapu JIOKTOPH, TowkeHT ax6opoTt
TEXHOJIOTUSIIADU ~ YHUBEPCUTETH  Xy3ypUJaru
NeJarordk KajpJapHU KaWTa Talépsam Ba
YJIApHUHT MaslaKaCUHU OIIHMPUII TAPMOK MapKasy;

TaiinaHoBa Illoxupga 3aliHUeBHa - Iefarordka
dbaH/Iapu JOKTOPH, JOLEHT.

19.00.00-I1ICUX0JIOTHA PAHJIAPHU:

KapumoBa Bacusa MamaHOCMpOBHA — ICHUXOJIOTHSA
dansapu foktopy, npodeccop, Husomuit Homugaru
TolKeHT jaBJaT eJaroruika YyHuBepCUTETH;

XanuToB Oibek Ju6oeBuy - ’KUCMOHUH Tap6us Ba
cropT 6yiHya MyTaxXacCUCJApHU KalTa Tailép.alu
Ba MaJIJaKaCHHU OIUMPHUII UHCTUTYTH, ICUXOJIOTHUS
daHapu AOKTOpH, Tpodeccop

YmapoBa HaB6axop IlllokupoBHa - MCHUXOJIOTUSA
dansapu JokTopH, JoueHT, HusomMuil HoMujaru
TowmkeHT [AaBjaT Nejaroruka YHUBEPCUTETH,
AManuit ncuxosiorusicd kKagepacu MyLupH;

ArtabaeBa Hapruc baTtupoBHa - mcuxosorus
dansapu JokTopH, JoueHT, HusomMuil HoMujaru
ToukeHT AaB/aT nejaroruka YHUBEpCUTETH;

Koaupor 06uz CadpapoBud — ncuxosiorust GpaHJIapu
noktopu (PhD), Camapkany Busosat UMb Tu66uér
OYJIMMU MCUXOJIOTUK XU3MAT OOIJIUFH.

22.00.00-COLJUOJIOTHA PAHJIAPH:

JlatunoBa Hogupa MyxTap>kaHOBHA — COLMOJIOTUS
dansapu  JokTOpH, mnpodeccop, Y30eKHUCTOH
MUJIJINY YHUBEPCUTETH Kadeapa MyaupH;

CeuToB A3zamar [IjsaToBuY - conposiorus GpaHaapu
IOKTOopH, mpodeccop, Y36eKHUCTOH  MUJUIHHU
YHUBEPCUTETH;

CogukoBa llloxpaa MapxaGoeBHA - COI[MOJIOTHS
dansapu  JokTOpH, mpodeccop, Y30EKHUCTOH
XaJIKapo HUCJIOM aKaJ[eMHUsICH

23.00.00-CHECHH ®AHJIAP

HaszapoB Hacpuanun AtakysnoBud —cuécuid daniap
noktopH, pascadpa dpaHsapu JoKTOpHU, Tpodeccop,
TomkeHT apXUTEKTYpa KypUJINLI UHCTUTYTH;
ByTaeB YcMmoHkoH XaWpysiaeBud —cuécuit daniap
JIOKTODH, JIOLIEHT, V36ekucron MUJLJIAH
YHUBEpPCUTETH Kadepa My JUpH.

OAK PyiixaTu

Maskyp kypHaua Basupsap Maxkamacu xy3ypugaru Onuil attectanust komuccusicu Paécatununr 2022 itun 30
HosiOpaaru 327/5-coH Kapopu OWJIaH TapuX, UKTUCOAMET, dasicada, uiosorusi, IOPUANK Ba IMeAarordka
dansapu 6¥iirya LIMUH Aapakaiap 6¥iinya JuccepTauysap aCOCUA HaTHXKaJlapUHU YOIl 3TULI TaBCHUSA STUJraH

WJIMWH HalpJap pyixaTty (PyixaTra) KUpUTHITaH.

WxTuMouii-rymanuTap ¢paH/JIapHUHT
A0J13ap6 MyaMMOJIapH 3J1EKTPOH KypHaIU
1368-coHsu TYBOXHOMA OUJIaH AaBJaT
py#xaTura oJMHraH.
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PORTFOLIO OPTIMIZATION OF COMMERCIAL BANK CREDITS:
A LITERATURE REVIEW

Abstract. This paper examines the portfolio optimization of commercial banks' credits, with a focus on the
banking sector's efficiency. Following the mortgage bond crisis, banks have become more cautious in allocating
financial resources and assessing risks. Evaluating the credit portfolio‘s efficiency and quality is crucial in
determining the role of credit operations, effective credit utilization, risk levels, interest rates, loan income,
interest margin and overdue loans. The optimal credit portfolio in Uzbekistan’s banking system depends on factors
such as economic conditions, risk appetite, regulations, and borrower creditworthiness. In general, an optimal
credit portfolio for Uzbekistani banks should be well-diversified, balanced and aligned with the country’s
economic development priorities.

Keywords: commercial bank, credit, credit portfolio, optimization, risks, literature review.

Ziyodilloyev Xushnud Rahimboyevich
Toshkent Kimyo Xalgaro Universiteti,
“Moliya” kafedrasi katta o‘qituvchi,

TIJORAT BANKLARINING KREDIT PORTFELINI OPTIMALLASHTIRISH:
ADABIYOTLAR SHARXI

Annotatsiya. Ushbu maqolada tijorat banklarining kredit portfelini optimallashtirish masalalari ko‘rib
chiqilib, bank sektorining samaradorligiga alohida e’tibor qaratilgan. Ipoteka obligatsiyalari inqirozi natijasida
banklar moliyaviy resurslarni tagsimlash va risklarni baholashda ehtiyotkorona munosabatda bo‘lishdi. Kredit
portfelining samaradorligi va sifatini baholash kredit operatsiyalarining rolini, kredit salohiyatidan unumli
foydalanishni, kreditlash operatsiyalarining tavakkalchilik darajasini, foiz stavkalarini tahlil qilish, kreditning
rentabelligi, foiz stavkalari va muddati o‘tgan kreditlarni aniqlashda muhim rol o‘ynaydi. O‘zbekiston bank
tizimidagi optimal kredit portfeli iqtisodiy sharoit, tavakkalchilikka chidamlilik, tartibga solish va qarz
oluvchilarning kreditga layoqatliligi kabi omillarga bog‘lig. Umuman olganda, O‘zbekiston banklari uchun magbul
kredit portfeli yaxshi diversifikatsiyalangan, mutanosib va mamlakat iqtisodiyotini rivojlantirish ustuvor
yo‘nalishlariga mos bo‘lishi kerak.

Kalit so‘zlar: tijorat bankari, kredit, kredit portfeli, optimallashtirish, risklar, adabiyotlar tahlili.

3uégunoes XyniHy s Paxum6oeBru4
CTapuIMy NpenojaBaTeb,
TawmkeHTCKUNX MexxayHapoHbId YHUBepcuTeT Kumé

ONITUMHU3ALUA IOPTPEJNA KPEAUTOB KOMMEPYECKHUX BAHKOB:
OB30P JIMTEPATYPbI

AHHoTanusa. B faHHON pa6oTe paccMaTpUBaeTCs ONTUMHU3aLUs MOPTdess KpeAUTOB KOMMepUeCKUX
06aHKOB C aKLeHTOM Ha 3¢QeKTHBHOCTb 0AHKOBCKOIO CeKTopa. B pesysbTaTe Kpusuca C HIOTEYHBIMHU
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06JIMraiusMu 6aHKH CTaIM 00Jiee OCTOPOXKHBIMH B paclpeziesieHuH GpUHAHCOBBIX PECYPCOB U OLlEHKE PHUCKOB.
Ouenka 3¢¢$eKTUBHOCTH U KavyecTBAa KPEJUTHOrO MOPTdessi UrpaeT BaXKHYI pPOJb B ONpPeAeJeHUH POJU
KpeAUTHBIX onepanui, 3¢ PeKTUBHOr0 UCMOIb30BaHUS KPEAUTHOIO MOTEHLMANA, YPOBHSI PUCKA KPeJUTHBIX
onepanui, aHa/Ju3a MPOLEHTHBIX CTABOK, JOXOAHOCTHU OT KPEAUTOB, MPOLEHTHON MapXH U NMPOCPOYEHHBIX
KpeauToB. ONTUMa/bHbIA KpeAUTHBIM NopTdesb B 6AHKOBCKOW cHcTeMe Y30eKMCTaHa 3aBUCUT OT TaKHUX
$aKTOpoB, KaK IKOHOMHUYECKHE VCJIOBHUS, DPHUCK TePIUMOCTb, PperyJupoBaHHE U KpeJUTOCIIOCOOHOCTh
3aeMIUKOB. B 11eJ10M, oNTUMaNbHbIA KpeAUTHBIM nopTdesb A8 Y36eKCKUX 6aHKOB JOKEH ObIThb XOPOLIO
JuBepcuPUIIMpPOBaH, C6a/JaHCUPOBAH U COOTBETCTBOBATDh NPUOPUTETAM S3KOHOMHUYECKOI'0 Pa3BUTHS CTPaHbI.

Knio4yeBble c/10Ba: KOMMepUYeCKHUM GaHK, KpeJuT, KpeJUTHbIA nopTdesib, ONTUMU3ALMS, PUCKU, 0630p
JINTEPaTyphl.

DOI: https://doi.org/10.47390/SPR1342V3SI8Y2023N14

Introduction

Bank credit is one of the main sources of spending on productivity and economic
services. However, because of the limitations in its amount, accurate planning is essential to
optimize its allocation to applicants. On the other hand, successful functioning of the bank
depends not only on workers’ skills, their knowledge and experience, but also on the
optimization of the whole process of making and implementation of management decisions.
Modeling of bank financial activity is very important and difficult task, as the bank is a system
in which deterministic and random processes take place simultaneously and that are
interrelated by very complicated factors.

Furthermore, subjective management decisions are essential in bank activity. However,
a bank interacts with the financial markets in the process of functioning, which are difficult to
model. All these facts point at considerable complexity of creating an analytical model of bank
financial activity, which can be used in practice.

The optimal credit portfolio in Uzbekistan's banking system would depend on various
factors, including the current economic conditions, the risk appetite of the banks, the regulatory
environment, and the creditworthiness of borrowers. However, in general, an optimal credit
portfolio for banks in Uzbekistan should be well-diversified, balanced, and aligned with the
country's economic development priorities.

Commercial bank may carry out credit, investment and other active operations only
within available financial resources. Deposits are principal source of financial resources of
commercial bank; they determine the scope and range of profitable operations of the bank. The
main management instrument of credit activity is economic and mathematical methods and
models.

[t is important to say that attention must be given to the issue of risk and uncertainty in
the distribution of bank credits. Risk is a part of banking due to the variety of banking
operations, the status of bank capital, and limitations of its amount, the status of depositors’
resources, and different financial status of each borrower. Risk management in banks is more
sensitive and complex than risk management in other sectors of the economy. Risk recognition
for each economic sector is of particular importance in the investment process of banks and
financial institutions. By realizing the risks of each economic sector, banks can choose a set of
economic sections, which ultimately decreases a portfolio‘s credit risk [2; p 43-52].

Nevertheless, changing the structure of a bank’s assets seems necessary. Banks must
make arrangements by using appropriate portfolios to create conditions that allocate their
credits in the best way possible by increasing the demand for loans Different methods can be
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used to determine optimum portfolios with a minimum risk and maximum returns. Markowitz
portfolio theory has created a lot of changes in investor attitudes towards investing and is used
as a powerful tool for optimizing portfolio combinations [3; p 85-90].
The prerequisite of building economic and mathematical model of a bank loan portfolio
is the following conditions:
Table 1. The process of building economic and mathematical model to optimize
bank loan portfolio

Stages The content of the stages

Stage The timing of the credit arrangement;
1

Stage The calculation of annual and monthly crediting rates;
2

Stage The determination of the conditions for loan repayment;
3

Stage The determination of the home equity sum that can be used for the
4 crediting process;

Stage The determination of the risk magnitude as the probability of
5 default of all types of credits

Stage The use of current percent of credit repayments in the crediting
6 process;

Stage The determination of the period, at the beginning of which the
7 calculation of profits is carried out;

Stage Taking into account the liquidity ratios that regulate the credit
8 activity of a commercial bank.

Based on the classic approach of modeling of credit portfolio, the paper focus literature
review on models related to optimal structure of commercial bank loan portfolio. The purpose
of this study is the demonstrate of existing models and the development of applied economic
and mathematical model for finding profitable credit strategies of commercial banks.

Literature review

Previous studies have reported the definitive modeling, and the next stage requires risk
modeling without considering different economic conditions. Therefore, this study aims to
provide a suitable model to help managers and bank officials achieve the best allocation of
credits to applicants in different sections by considering economic conditions according to the
limitations of the banking system. For this purpose, an interval non-linear multi-objective
programming model has been used alongside a genetic meta-heuristic algorithm.

Internationally, K. Sealy, E. Baltensperger, H. Markowitz, M. Kleim, N. Murphy, N.
Egorova, A. Smulov and others drew on the problem of modeling of optimal loan portfolio.
However, one of the most important tasks of commercial bank in the field of financial activity
is to balance between profitability and risk and to find optimal combination in the form of trade-
offs.

Given the importance of the selection and optimization of a portfolio, many studies have
been performed in this field. For example, a linear programming model in an attempt to provide
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a model for the allocation of credit to Hong Kono's banks [6]. In this study, the objective was to
achieve the highest return on investment for Hong Kono‘s banks by considering constraints and
limitations such as limitations of bank credits and legal restrictions. The results indicated that
the obtained optimal model was different from the current pattern of banking credit
distribution in different parts of the economy of Hong Kong. Chang et al. (2009) investigated
portfolio optimization based on different scales for risk measurement and by using a genetic
algorithm. Their main goal was to study the efficiency of the genetic algorithm for solving
optimizing portfolio with different risk models. Their results indicate that smaller portfolios
have better performance than large ones [7; p 40-47].

Agrana et al. (2014) used goal programming to optimize loan portfolio management of
a bank in Nigeria [2; p 43-52]. Their results showed that the optimal portfolio differed from the
portfolio created using the current model. Also, as a portfolio becomes more diverse, the
superiority of the performance of the genetic algorithm becomes more significant when using
the linear method. Dubinskas and Urbsiené (2017), using a genetic algorithm-based approach
and MatLab software, examined the optimal investment portfolio for four selected companies
in Lithuania [8; p 66-78]. The results showed that the genetic algorithm-based portfolio reached
a better risk-return ratio than the portfolio optimized using the deterministic and stochastic
programming. methods. Metawaa et al. (2017) used a genetic algorithm called Genetic
Algorithm Multipopulation Competitive Coevolution (GAMCC) to optimize a bank’s financial
goals in order to reduce risk and increase facility interest [6; p 75-82]. Their results showed
that the proposed model was effective and that its use reduced the facility monitoring time.

Orlova (2020) examined the development of new technologies and models for managing
bank lending. The research material was the statistical data from the Bank of Russia. The
methods of system analysis, methods of statistics and optimization methods were used. The
results showed that the model for optimizing the structure of the loan portfolio was developed,
providing a maximum return on the loan portfolio [4; p 144].

Analysis and results

This section introduces a portfolio selection model, which is demonstrated through a
numerical example using real data obtained from a commercial bank in Uzbekistan. The
constraints in the model were determined by inputting the relevant data into the formulas,
allowing for a comprehensive analysis.

Efficient credit management is crucial for ensuring the rapid accumulation of funds. To
achieve this, credits with the same maturity dates are offered with varying interest rates and
distinct repayment conditions. Some credits follow the traditional repayment method, where
borrowers make monthly interest payments, and the principal amount is due at the end of the
loan term. Conversely, there are credits that involve monthly interest payments along with
partial repayment of the principal amount. Specifically, the principal amount is divided into
equal parts and repaid over the entire credit term.

Optimal portfolio selection model. To address the multi-objective nature of portfolio
optimization, the weighted method was employed. This approach enables the simultaneous
consideration of multiple objectives and provides a systematic framework for decision-making.
The portfolio selection model was applied to three different scenarios, each with its own set of
weights.
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In this state, the lower limit of risk was minimized minus
, the upper limit of returns so that the objective function
of the model showed that the investor was optimistic
‘ about returns and the asset risk.
In this state, unlike Model 1, the upper limit of risk was
minimized minus the lower limit of return so that the
investor pessimistically estimates returns and the
This model represents a scenario in which the investor
chooses his portfolio neither too optimistically nor too
pessimistically. The investor tries to balance returns
and asset risk. In other words, is concerned about

Picture 1. The multi-objective optimization weighted methods?

The portfolio selection model, the scope of granted credits through xiti (it=1,2,..., n;
n=18), ti - a period of time a month for the i-type credit, Ti — the set of periods for the i-type
credit, a quarter; ( aiti ) - a matrix that shows the process of providing the i-type credit in the
period ti or the lack of it:

it;

B 1,if i - type credit is given in period t. ;
o, ifi- type credit is not given in period t;;

Funds received from loan interest of the previous period, and refunded credits are used
for credit arrangement in the next period. Model introduced the following notation:

ri — monthly interest rate for i-type credit;

i — the period for which the i-type credit is granted;

St — the amount of payments received from credits granted with special conditions in
the period t;

SK — bank stock;

pi — probability of default of i-type credit;

uit — the risk value of default of i-type credit in the period t, it is calculated as following:
t=1, uil= pi; t=2, ui2= pi (1-pi); t=3, ui3= pi (1-pi),

Djt — the amount of available deposit funds of j -type in the period t,

m — the number of deposit types on lead time on investment;

zj — monthly percentage rate on deposits payment of j-type.

The target function of the problem is the highest income yield at the beginning of the
next period:

! Independently prepared by the researcher.
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Taking into account the conditions described above and introduced notation, we form
the economic and mathematical model of the problem. The given economic and mathematical
model enables obtaining the optimal scheme of the crediting process, which is divided monthly,
that allows us to trace the funds movement, calculate idle balances and direct them to acquire
marketable instruments, provide short-term interbank credits and deposit in another bank.

Since the model is designed for one quarter (3 months), bankers can orientate
themselves in the current situation, summarize their activities per quarter, and make
adjustments in the subsequent period (it may be a change of rates and credit conditions, which
is important in a competitive environment and economic instability). Quantitative analysis of
different scenarios provides a selection of profitable option for the bank, the estimate of the
probability of a bad situation and makes it possible to develop an adequate plan of action. Using
simulation models one can evaluate and analyze alternative scenarios of profit and risk
management. In the process of optimization modeling, banks can develop their own models
that account the specificity of their activity the most closely or use already created ones.

Findings of the paper

Some key factors to consider when building an optimal credit portfolio model in banking
system, include:

Diversification: Banks should aim to diversify their credit portfolios across various
industries and sectors to minimize the impact of sector-specific risks. This may include
allocating credit to sectors such as manufacturing, agriculture, construction, and services.

Risk management: Banks should have effective risk management systems in place to
monitor and manage credit risk. This may include developing credit scoring models, conducting
thorough due diligence on borrowers, and implementing credit risk management policies.

Government priorities: Banks should align their credit portfolios with the
government's economic development priorities. For example, if the government is prioritizing
infrastructure development, banks may allocate more credit to infrastructure projects.

Customer segmentation: Banks should segment their customer base and tailor their
credit offerings based on the specific needs of different customer segments. This may include
offering different types of credit products to small and medium-sized enterprises (SMEs)
versus large corporates.

Regulatory compliance: Banks should ensure that their credit portfolios are in
compliance with relevant regulations and guidelines, such as those related to capital adequacy
and lending limits.

Limitation. The most important constraints and limitations of the studied bank
regarding its ability to provide credits to customers in the economic sections are as follows:

The first limitation is the budget limitations. The bank’s budget limitations include the
total Rial volume of facility types that bank allocates to its various economic sections.

The second limitation is the ratio of facilities to deposits, one of the limitations that can
be imposed by the bank’s board of directors. A higher ratio is traditionally associated with
higher risk since a high ratio indicates lower liquidity, undesirable economic processes, or
withdrawal of deposits.
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The third group of limitations is represented by the legal limitations from the Central
Bank. Based on the instructions of the Central Bank, specialized banks were obligated to grant
at least 90% of their facilities for their main mission. As a result, a maximum of 10% of their
total facilities can be offered to firms from areas outside of their expertise to the applicant’s
departments with the restriction.

Overall, an optimal models of credit portfolio for banks would be one that is well-
diversified, balanced, and aligned with the country's economic development priorities, while
also effectively managing credit risk and complying with relevant regulations.
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