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ABSTRACT

Central bank management of money creation and credit steering is fundamental to financial stability
and the dynamism of macroeconomic variables. While existing literature has extensively examined
bank—firm relationships or general financial regulation, researchers have paid less attention to the
direct, repeated strategic interaction between the central bank and heterogeneous commercial banks.
This study employs an evolutionary game theory framework to analyze strategic interactions in the
credit creation process between a central bank and two distinct bank populations: large state-owned
banks and small private banks. Unlike static or fully rational models, this framework incorporates
bounded rationality and replicator dynamics, where successful strategies spread through learning and
imitation. This study explicitly models key institutional and behavioral parameters—including
supervision intensity, reputational cost, learning rate, and penalty for deviation. The results
demonstrate that increasing supervision intensity and reputational costs significantly reinforce
disciplined, trust-based behavior within the banking system, thereby enhancing financial stability and
overall macroeconomic efficiency. Conversely, weak supervision and low reputational costs lead to an
undesirable equilibrium of pervasive opportunism and credit contraction. These findings provide a
robust theoretical foundation for designing more effective, behaviorally informed credit management
policies in mixed banking systems.
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1. Introduction

This study develops an innovative framework based on

credit markets has largely focused on bank-firm relations
or public financial regulation, less attention has been paid

evolutionary game theory to analyze the strategic
interaction between the central bank and commercial banks
in the credit creation process, with a particular emphasis on
financial stability, institutional trust, and opportunistic
behavior. While the literature on monetary policy and
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to the direct and iterative strategic interaction between the
central bank and heterogeneous commercial banks—
especially differences arising from ownership structure
(state vs. private) and bank size. This paper explores this
gap in the context of Iran’s mixed banking system, where
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large state-owned banks and small private banks coexist
and exhibit different systematic behavioral incentives.

This paper introduces several innovations. First, it
explicitly models the bilateral evolutionary dynamics
between the central bank and two distinct banking
populations, namely large state-owned banks and small
private banks. Second, it incorporates key institutional and
behavioral parameters that often omitted in static or purely
rational models, including the intensity of supervision,
reputational damage to deviant banks, the probability of
detecting opportunistic behavior, learning rates, and
different penalty structures. Third, instead of assuming
perfect rationality and one-time optimization, the model
uses bounded rationality and iterative dynamics, in which
successful strategies gradually spread through the banking
population through learning and imitation.

2. Methodology

The methodological basis of this model is based on
evolutionary game theory. Unlike classical game theory,
which assumes that perfectly rational players solve a one-
time game, evolutionary game theory emphasizes how the
frequency of strategies changes over time in a population
based on relative payoffs. The central bank chooses
between two strategies: to grant or not to grant credit lines.
Commercial banks (both public and private) choose
between two strategies: to act honestly (use credit for
declared productive purposes) or to act opportunistically
(divert credit for private gain, misreport project results, or
avoid full repayment). The model explicitly distinguishes
between types of banks. Large state-owned banks face
political pressures and may prioritize state or personal
interests over mere profitability, while shareholders and
capital markets directly monitor small private banks, which
can lead to more cautious or opportunistic short-term
behavior.

Fourteen key parameters are defined, including the
policy interest rate, credit line size, primary and secondary
supervision costs (lower for private banks than for state-
owned banks), success probability of financed projects,
settlement costs in case of opportunism (higher for
state-owned banks), reputational loss, opportunity cost of
not receiving credit, and penalty for opportunistic
behavior. Using replicator dynamics—the standard
mathematical tool for describing how the share of a
strategy changes over time—the study derives separate
systems of differential equations for the central bank’s
interaction with small private banks and with large state-
owned banks.

3. Result and Discussion

The model identifies two evolutionarily stable strategies
(ESS). The first is the desirable equilibrium (1,1): all banks
adopt honest behavior, and the central bank consistently
grants credit lines. This equilibrium corresponds to high
institutional trust, efficient allocation of credit toward
productive activities, and financial stability. The second is
the undesirable “distrust trap” equilibrium (0,0): all banks
behave opportunistically, and the central bank ceases
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granting credit lines. This outcome leads to credit
contraction, inefficient resource allocation, off-balance-
sheet risk-taking, and macroeconomic instability.

Comparative statics and sensitivity analysis reveal clear
policy-relevant insights. Increasing the central bank’s
initial supervision intensity and raising the reputational
cost for deviating banks significantly reinforce disciplined,
trust-based behavior in the banking system. However, if
the initial supervision cost is too high, the central bank’s
ability to identify opportunistic banks weakens, pushing
the system toward the undesirable equilibrium.
Conversely, reducing screening costs—for example, by
adopting real-time monitoring systems and behavioral
algorithms—increases the likelihood of converging to the
(1,1) equilibrium. Higher opportunity costs of not
receiving credit strengthen banks’ internal discipline, while
stiffer penalties for opportunistic behavior (financial fines,
restricted future access to credit, reputational damage)
make honest behavior more sustainable. Notably, state-
owned banks benefit from structural advantages in
supervision and interaction with the central bank, implying
that uniform regulatory intensity may not be optimal;
differentiated policies based on ownership and size are
warranted.

4. Policy Perspective

From a policy perspective, the results emphasize the
importance of designing an appropriate institutional
environment. Reducing information asymmetries through
smart credit monitoring systems, increasing transparency
in bank performance reporting, and establishing a
reward-and-punishment mechanism tailored to behavioral
discipline are critical tools for shifting the banking system
from the distrust trap toward the desirable equilibrium. The
central bank should calibrate the incentive structure so that
the cost of deviation consistently exceeds any short-term
gain from opportunistic behavior.

5. Conclusion

In conclusion, this study shows that evolutionary game
theory provides a rigorous and realistic perspective for
understanding why credit policies succeed or fail over
time. The model takes into account imperfect information,
learning, and institutional heterogeneity—main features of
real banking environments. By distinguishing between
large state-owned banks and small private banks, this
analysis provides practical insights for monetary and
prudential authorities in emerging economies with mixed
banking systems. Future research should extend the
framework by including empirical data from national
banking systems and by introducing random shocks or
multi-period learning dynamics. Nevertheless, the current
findings already provide a strong theoretical basis for
designing more effective credit guidance policies aimed at
simultaneously = achieving financial stability and
macroeconomic efficiency.
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Table 4. The impact of model parameters on resource
balance: research findings
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