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Abstract

Iran’s banking system, characterized by structural duality between large state-owned banks
and smaller private institutions, experiences persistent profitability gaps that threaten
financial stability and efficient resource allocation. Traditional regression methods are
unable to identify the heterogeneous effects of determinants across different profitability
levels. This study aims to analyze the profitability gap using quantile regression to examine
the differential impacts of bank-specific and macroeconomic variables throughout the
profitability distribution. This research is crucial for developing targeted policies that address
the specific challenges faced by banks at different performance levels. Main Question: How
do determinants of bank profitability vary across different quantiles of the profitability
distribution? Main Hypothesis: The effects of bank-specific and macroeconomic variables
on profitability are heterogeneous and asymmetric across different quantiles. This research
employs a quantile regression approach on data from 20 Iranian banks from 2011 to
2023, examining the differential impacts of variables including bank size, loan portfolio,
deposits, non-performing loans, and macroeconomic indicators. Results show significant
heterogeneity: non-performing loans strongly affect low-profit banks, while liquidity
growth significantly impacts high-profit banks. Symmetry and slope equality tests confirm
distributional asymmetry. The findings emphasize the necessity of developing tiered
regulatory frameworks appropriate to banks’ positions in the profitability distribution.
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Iran.
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Iran’s banking system has undergone significant structural transformations since the

1. Introduction

Islamic Revolution, evolving into a dual structure consisting of large state-owned banks
and smaller private institutions. This structural duality has led to significant performance
inequalities, where potential profitability gaps undermine financial stability and economic
development. Although previous research has identified various determinants of bank
profitability, most studies rely on mean regression methods that assume homogeneous
effects across the entire profitability distribution. This approach neglects the potential
heterogeneity in how different factors affect banks at various performance levels.

The necessity of this research stems from several important considerations. First, Iran’s
banking system faces unique challenges, including economic sanctions, fluctuating oil
revenues, and structural reforms, making context-specific analysis essential. Second, the
implementation of the Interest-Free Banking Law has created distinctive operational
characteristics that differentiate Iranian banks from conventional systems. Third, existing
literature primarily focuses on average effects, potentially overlooking important
distributional variations that could inform more effective policy interventions.

The main research question addresses how determinants of bank profitability vary across
different quantiles of the profitability distribution. The main hypothesis states that the
effects of bank-specific and macroeconomic variables on profitability show significant

heterogeneity and asymmetry throughout the distributional spectrum.

2. Materials and Methods
This study uses comprehensive data from 20 Iranian banks during 2011-2023, resulting in
an unbalanced panel of 202 observations. The sample includes both state-owned and
private banks, ensuring representative coverage of the banking system’s dual structure.
The methodological framework utilizes a quantile regression approach that offers
several advantages over conventional methods. Unlike ordinary least squares that estimate
conditional mean functions, quantile regression provides a complete description of the
conditional distribution, making it particularly suitable for analyzing heterogeneous effects.
This method is also resistant to outliers and does not require strict distributional
assumptions.
The model specification includes both bank-specific and macroeconomic variables.
Bank-specific factors include size, loan-to-asset ratio, deposit-to-asset ratio, non-

performing loans ratio, and cost efficiency indicators. Macroeconomic variables include



GDP growth, liquidity growth, inflation rate, and market concentration measured by the

Herfindahl-Hirschman Index.

The estimation method uses simultancous quantile regression with bootstrap standard
errors for robust inference. The analysis examines multiple different quantiles for
comprehensive coverage of distributional heterogeneity. Additionally, formal symmetry
tests and slope equality tests are conducted to validate the observed heterogeneity.
Qup(TlXie) = a; + P1(T)Sizey + B3(v)Loany + P4y (v)Deposity + Ps(t)NPLy,
+ Bs(T)Costy + p7(v)HHIy + Pg(T)GDPy + Po(T)M2y;
+ [, (t)LARGE;; + €;¢

3. Discussion and Results

Empirical results reveal significant heterogeneity in how determinants affect bank
profitability across different quantiles. For banks in lower profitability quantiles, non-
performing loans emerge as the most significant constraint. This indicates that credit risk
management is particularly crucial for struggling banks. Similarly, deposit ratios show
stronger negative effects in lower quantiles, indicating potential funding cost pressures for
less profitable institutions.

Conversely, for high-performing banks, macroeconomic factors show greater
importance. Liquidity growth has significant effects, indicating that prosperous banks are
better able to capitalize on monetary expansion. Bank size shows a complex pattern,
indicating that medium-sized banks face specific scale-related challenges.

The market concentration variable reveals an interesting pattern. This suggests that both
very strong and very weak banks benefit from market concentration, while medium-
performing institutions face competitive pressures.

Formal hypothesis testing confirms these patterns. Symmetry tests reject the null
hypothesis of distributional symmetry. Similarly, slope equality tests provide strong
evidence against parameter homogeneity, validating the quantile regression approach.

The findings align with several theoretical perspectives. The differential impact of non-
performing loans supports the bad management hypothesis for struggling banks, while the
importance of macroeconomic factors for high performers reflects their superior risk
management capabilities. The complex size effects are consistent with theories suggesting

both scale economies and diseconomies in banking.
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4. Conclusion

This study provides compelling evidence for the heterogeneous nature of profitability
determinants in Iran’s banking system. The findings challenge the conventional one-size-
fits-all approach to banking regulation and supervision. Instead, they support differentiated
policies that consider banks’ relative positions in the profitability distribution.

For low-profit banks, policy interventions should prioritize credit risk management and
non-performing loan resolution. Enhanced supervision, improved underwriting standards,
and effective recovery mechanisms are particularly crucial for these institutions. For high-
performing banks, policies should focus on maintaining macroeconomic stability and
creating an environment conducive to leveraging monetary expansions.

This research contributes to the literature in several ways. Methodologically, it
demonstrates the value of quantile regression in capturing distributional heterogeneity in
banking performance. Theoretically, it provides insights into how different theoretical
perspectives apply to various segments of the banking system. Practically, it offers
actionable guidance for regulators and bank managers.

Future research could extend this analysis by incorporating additional variables such as
digital transformation indicators, corporate governance measures, and external shock
indicators. Longitudinal analysis tracking individual banks’ movement across different

quantiles could also provide valuable insights into performance dynamics.
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Tab. S5: Results of Symmetry Test
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Tab. 6: Fisher Panel Unit Root Test
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Tab. 7: Quantile Regression Results for Return on Assets (ROA)
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Legend: * p-value <.05; ** p-value <.01; *** p-value<.001
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Tab. 8: Quantile Regression Results for Return on Equity (ROE)
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Fig. 1: Quantile Regression Plots
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