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Developing a Risk-Adjusted Optimal Bank Balance Sheet Model

Abstract

The objective of this study is to present a framework for the optimal balance sheet of
banks while incorporating risk considerations. The research utilizes data from banks’
financial statements, including the balance sheet and the profit and loss statement, for
the years 2022 and 2023. First, the modeling of balance sheet items is conducted,;
then, the relationships between balance sheet items—such as government and private
facilities, overnight facilities, and investments—and profit and loss indicators, as well
as the relationships between balance sheet items and their associated risks, are
examined. The risks considered in this study include credit risk, operational risk,
market risk, and liquidity risk. Finally, optimization of the equations is performed
based on maximizing bank profitability and reducing risk, taking into account
financial and compliance constraints. This model assists banks in achieving the
highest possible returns from their assets while mitigating risks. At the same time, the
model improves and reforms banks’ balance sheets, enabling more effective and
efficient financing of enterprises by banks.
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Introduction

In the evolving landscape of modern banking, optimal balance sheet management has emerged as a critical
determinant of both profitability and resilience. Bank managers, akin to leaders in other commercial
enterprises, must continually make strategic decisions on the composition of assets and liabilities to maximize
returns while prudently managing associated risks (Bessis, 2015). While risk considerations are often
qualitatively acknowledged in banking operations, quantitative risk-based decision-making remains
underutilized in many banking systems, particularly in developing economies (Basel Committee on Banking
Supervision, 2010). The concept of optimizing a bank’s balance sheet entails simultaneously accounting for
both return and risk, leading to a balanced asset structure that supports profitability without jeopardizing
financial stability (Schlottmann, 2005).

Research on optimal balance sheet management with integrated risk considerations spans diverse analytical
techniques, including linear and nonlinear programming (Ghadimzadeh & Haji, 2019), Bayesian models
(Smith et al., 2017), neural networks (Chen, 2020), and evolutionary algorithms (Liu et al., 2016). In practice,
the choice of optimization method is contingent upon institutional objectives, market conditions, and
implementation capabilities (Anderson, 2023). Several empirical studies have emphasized that variations in
asset composition inherently alter a bank’s risk exposure (Schlottmann, 2005). Calafiore (2008) highlighted
multi-period decision frameworks for managing interest rate risk, while Chiu and Li (2009) incorporated
safety-first principles in dynamic asset-liability management, demonstrating the existence of optimal strategies
on the mean—variance frontier. Chen and Yang (2011) applied Markowitz’s mean—variance framework under
regime-switching conditions to model multi-period portfolio choices.

The Basel Il and Basel 111 frameworks underscore the importance of integrating credit, market, operational,
and liquidity risks into capital adequacy assessments (Basel Committee on Banking Supervision, 2006; Basel
Committee on Banking Supervision, 2011). This multi-risk integration is crucial for banks to comply with
regulatory requirements while safeguarding solvency. Studies such as Bao et al. (2014) have advanced
integrated risk optimization models that align profit maximization with comprehensive risk minimization using
financial statement data. Such approaches enable banks to utilize scarce resources efficiently, mitigate risk
exposures, and sustain lending capacity, thus enhancing their role in financing the real economy (Carlsson &
Gerdin, 2016).

Given the strategic significance of these considerations, this study develops a quantitative optimization model
for the balance sheet of a selected commercial bank in Iran, incorporating credit, market, operational, and



liquidity risks into the decision framework. By employing a linear programming (LP) approach, the model
seeks to maximize gross profit subject to regulatory, financial, and operational constraints, thereby providing
a practical tool for bank managers to enhance performance and stability simultaneously.

Methods and Materials

The study utilized financial statement data—specifically the balance sheet and profit and loss statement—of a
selected Iranian commercial bank for the fiscal years 2022 and 2023. The modeling process began by defining
the objective function, which was set to maximize gross profit. Decision variables included various asset and
liability categories, such as government and private loans, overnight facilities, investments, and deposits.
Constraints encompassed regulatory requirements (e.g., capital adequacy ratio above 8%), liquidity risk
parameters (Liquidity Coverage Ratio and Net Stable Funding Ratio), and growth limits on assets and
liabilities. Risk weights for credit, market, and operational risk exposures were calculated following the Central
Bank of Iran’s standardized approach, consistent with Basel II guidelines. The optimization problem was
formulated in linear programming form and solved using Lingo and R software packages.

Findings

The optimization results indicated significant changes in the composition of the bank’s assets to achieve the
dual objective of higher profitability and lower integrated risk. Key recommendations included substantial
increases in rial-denominated loans (from IRR 5,171,000 million to IRR 8,530,471 million), interbank facilities
(from IRR 118,000 million to IRR 512,787 million), and interest-free loans (from IRR 581,000 million to IRR
1,604,306 million). Government receivables rose markedly from IRR 203,000 million to IRR 385,066 million,
and foreign currency government loans increased from IRR 4,142,000 million to IRR 7,997,498 million.
Certain categories, such as participation bonds, saw reductions due to lower relative profitability under risk-
adjusted return analysis. Mandatory reserve deposits increased from IRR 1,003,000 million to IRR 1,701,936
million, reflecting regulatory obligations.

These changes collectively enhanced the expected gross profit while maintaining compliance with capital
adequacy requirements and mitigating exposure to credit, market, and liquidity risks. Asset categories with
high regulatory or operational constraints, such as certain fixed assets and participation bonds, were reallocated
towards more productive and lower-risk categories.

Discussion and Conclusion

The findings of this study confirm that integrated risk-based optimization of bank balance sheets can
simultaneously improve profitability and reduce vulnerabilities, aligning with global best practices (Bao et al.,
2014; Basel Committee on Banking Supervision, 2011). By quantitatively linking asset categories to both
profitability metrics and specific risk measures, the model overcomes the limitations of traditional qualitative
decision-making in asset allocation. The results resonate with the work of Chiu and Li (2009), who emphasized
balancing return maximization with safety-first constraints, and with Hedberg (2013), who advocated
operationalizing risk appetite through quantitative modeling of balance sheet projections.

In the Iranian context, where risk management practices in banks are often qualitative, this model introduces
a structured, data-driven approach that can enhance decision-making transparency and regulatory compliance.
Moreover, the linear programming framework ensures that solutions remain computationally efficient and
interpretable for practical use, even when extended to incorporate additional risk dimensions or policy
constraints.

The practical implications are substantial: adopting such an integrated model can enable banks to expand
lending capacity without compromising stability, better support economic enterprises, and comply with
evolving regulatory requirements. By systematically quantifying trade-offs between profitability and risk,
banks can foster sustainable growth while maintaining resilience against adverse market and operational



shocks. This aligns with international regulatory trends and strengthens the strategic role of banks in national
economic development.
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