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Abstract

Objective: As economic enterprises that seek to earn a profit, banks collect and accept
financial resources from depositors in the form of financial intermediaries. They allocate
the resources to economic activities (investors) by providing various facilities. Therefore,
banks play a very sensitive and important role in the economic system of a country and
have a significant effect in regulating the economic relationships in society. Banks need
to pay attention to the accurate allocation of facilities and resources. Accordingly, in
today's financial landscape, effective asset and debt management has become a crucial
component for the success of banks and other financial institutions. It is now essential to
optimize the provision and allocation of financial resources in the banking system to
reduce the costs of collecting financial resources and increase income via the distribution
of financial resources in the form of various facilities. Introducing a multi-objective
mathematical model and considering the limitations of the problem, this study seeks to
present a mathematical model for equipping and optimal allocation of financial resources.

Methods: After reviewing the literature and previous studies conducted in the field of the
research topic, using the opinions of banking experts, the researchers defined the
objectives of the study as maximizing the income from the allocation of resources and
minimizing the costs from the collection of resources. The first objective was defined to
maximize the income from the payment of facilities (allocation of financial resources)
and the second objective was defined to minimize the costs of the collection of financial
resources (equipment of financial resources). The objectives were determined according
to the rules and regulations of the Iran Central Bank as well as the financial regulations
governing the business of the Iranian banking system. After defining and coding the
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model, the problem was solved using meta-heuristic algorithms. Finally, the effectiveness
of the algorithms in providing the desired answer was assessed. Due to the NP-HARD
nature of the problem, three meta-heuristic algorithms NSGAII, MOPSO, and CUCKOO
were chosen to solve the problem. Due to the high efficiency of the MATLAB program,
this software was used to perform the coding and calculations.

Results: The results of the research indicated that the credit and operational risks of the
bank will be reduced in case the banking system's resources are equipped and allocated
scientifically. The achieved results from the evaluation of the algorithms confirmed the
superiority of the mass particle swarm algorithm (MOPSO) over the other two
algorithms. Long calculation time was found to be one of the disadvantages of genetic
algorithms. Also, in the evaluation of various indices, the cuckoo algorithm did not
demonstrate any significant advantage over the other two algorithms under scrutiny.

Conclusion: The results showed that thanks to its optimal allocation of financial
resources, the model presented by this study can significantly increase the profitability of
banks.

Keywords: Meta-heuristic algorithm, Multi-objective mathematical model, Resource
allocation, Resource equipping.
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