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Abstract

Banks face credit risk in the process of providing facilities based on the
amount of resources provided. In the meantime, facility portfolio
management can be effective in reducing credit risk by optimally allocating
resources to economic sectors. In this research, the portfolio of Sina Bank's
facilities is determined by using the Markowitz modern portfolio model and
meta-heuristic algorithms of genetics and firefly. Comparing the
performance of the models indicates the greatest efficiency of the genetic
algorithm model in optimizing the bank's facilities portfolio. the results of
the estimation of this model show that the service & commercial, housing &
construction sectors have the largest share in the optimal portfolio of the
bank's facilities. Industry & mining, agriculture & water sectors are
considered risky assets of Sina Bank. the process of granting facilities has
not been optimal. To reduce the credit risk of that bank's facilities, 52.4%
should be allocated to the service & commercial sector, 40.7% to the
housing & construction sector, 3.5% to the industry & mining sector, 3.4%
to be allocated to agriculture & water sector.
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Introduction

Banks, as the main part of the financial system, always face credit risk when
providing facilities. The weakness of credit risk management is the most
important reason for the decrease in profitability, which can ultimately lead
to the bankruptcy of banks.A significant volume of non-current claims of the
country's banking network indicates the lack of appropriate risk management
models. Proper management of resources and their optimal allocation to
economic sectors is a method that banks can use to manage and control
credit risk. Therefore, managing the facility portfolio in the country's
banking system has been raised as an important issue. So, bank managers
can control and manage credit risk by properly managing resources and
optimally allocating them to economic sectors. From this point of view, this
research aims to determine the optimal composition of Bank Sina's facilities
in economic sectors. For this purpose, Markowitz's approach and meta-
heuristic algorithms of genetics and firefly have been used to optimize the
investment portfolio.

A group of researchers such as (Bargi,2024) (Eghtesad & Mohammadi,
2023) (Kazan, 2014) have analyzed the optimal composition of the portfolio
of selected banks' facilities with the Markowitz model and another group
such as (Gunjan & Bhattacharya. 2024), (Soltani et al.,2023), (Wang et al.,
2022) using meta-heuristic algorithms in the form of economic sectors.
Some researchers, such as (Jahanian et al.,, 2022), (and Dubinskas &
Urbsiene, 2017), have determined the performance of selected optimization
models by using the evaluation criteria of Sharpe, Trainor, etc., or through a
return to risk ratio. (Nobakht et al., 2019) The facility portfolio of the
selected bank was compared with its optimal portfolio by using a sample t-
tech test, and it was concluded that the facility portfolio was not optimal.

Methodology

To determine the optimal combination of Sina Bank's facilities, the return
rate of economic sectors (the ratio of income obtained from the granting of
facilities to the total facilities granted to each economic sector) and the risk
of economic sectors (return variance of economic sectors) has been extracted
using seasonal data from 1386 to 1402 and selected as a statistical sample.
The descriptive statistics section collects research data in Excel and is
normalized in SPS26. The genetic algorithm and firefly models are
programmed using Python3 and implemented in the collab program. The
mathematical programming model is estimated using the solver tool in
Excel. The share of economic sectors in the bank's facility portfolio is
evaluated at three levels (high risk, medium risk, and low risk). The optimal
portfolio is the most efficient model based on the return to risk ratio and
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performance evaluation criteria, such as Sharpe, Treynor, and Sortino. The
existing portfolio is examined to investigate the optimality of Sina Bank's
facility portfolio. It is compared with the efficient frontier curve obtained
from the efficient model (optimal portfolio), and the hypothesis of their
difference is tested using the one-sample t-test.

Results and Discussion

One of the effective factors in reducing the banks' claims is the correct
management of resources and their optimal allocation to economic sectors.
This research tried to determine the optimal portfolio of Sina Bank's
facilities. The results of evaluating the efficiency of the mentioned models in
optimizing the facility portfolio by using the performance evaluation criteria
and return to risk ratio indicate that the genetic algorithm model is more
efficient than the other two models. The comparison of the existing portfolio
with the efficient frontier obtained from the genetic algorithm model and the
one-sample t-test have shown that the share of economic sectors from Sina
Bank's portfolio was not optimal during the years 1386 to 1402. To reduce
the credit risk, 52.4% should be allocated to the service & commercial
sector, 40.7% to the housing & construction sector, 3.5% to the industry &
mining sector, and 3.4% to the agriculture & water sector. In this case, the
portfolio's risk and return are placed on the efficient frontier and optimized
according to the amount of risk aversion of the bank. Sina Bank has
established a risk management department in recent years, although its
studies and measures have reduced non-current claims and better
performance in credit risk management compared to a selection of private
banks such as Eghtesadnovin, Saman, and Karafarin. However, considering
the 15% rate of non-current claims of Sina Bank in 1402, its effects on
achieving the optimal portfolio of facilities have not yet been favorable.
Therefore, Sina Bank should apply an effective risk management system to
reduce the facility's credit risk. Therefore, it is necessary to design and
establish the software system of the genetic algorithm model to predict the
credit risk of economic sectors and connect it to the database to optimize
Sina Bank's facility portfolio.
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