ACCOUNTING, FINANCE AND COMPUTATIONAL INTELLIGENCE

Design and Validation of a Financial Distress
Risk Assessment Model

Article history @ a
1. Hadi Esmaili®: Department of Economic Sciences, Kas.C., Islamic Azad University, Kashan, e

Iran
Received: 27 April 2025

Revised: 25 July 2025
2. Hossein Jabbari®*: Department of Accounting, Kas.C., Islamic Azad University, Kashan, Accepted: 3 August 2025
Iran. Email: H.jabbari@iaukashan.ac.ir (Corresponding Author) Published: 11 August 2025

3. Davood Kianoosh':: Department of Accounting and Public Administration, Nat.C.,Islamic Azad

University, Natanz, Iran N/

4. Hassan Ghodrati':’: Department of Accounting and Management, Kas.C., Islamic Azad University,
Kashan, Iran

Abstract:

The objective of this study was to design and validate a model for assessing financial distress risk. The research method employed was
based on an econometric model using the GARCH framework, implemented through EViews software version 10. The statistical population
consisted of listed banks during the period from 2012 to 2023, and the research sample included data relevant to the financial distress risk
assessment model. Among the key findings of the study, it was observed that based on the regression coefficients of the criteria, bank
credit risk and bank liquidity risk—with coefficients of 99% and 95%, respectively—contributed significantly to the reduction of financial
distress risk in listed banks. Additionally, changes in net income to total bank assets and net working capital to total bank assets
demonstrated highly significant impacts on the reduction of financial distress risk, with calculated coefficients of 99% and 94%, respectively.
Furthermore, bank market risk, market value to book value of the bank, and total liabilities to total assets of the bank, each with a 91%
coefficient, showed similarly significant effects in reducing financial distress risk in listed banks. In contrast, operational risk of the bank,
interest rate risk, net income to shareholders' equity, and the total asset size of the bank ranked next with approximate coefficients of 80%.
Moreover, according to the power-dependence chart, bank liquidity risk exhibited the highest influence power at 100% and the lowest
dependence level at 17%, placing it in the “independent” zone (low dependence, high influence). In fact, bank credit risk and operational
risk showed high influence power—83% and 67%, respectively—and moderate dependence levels of 50%, positioning them in the “linkage”
zone (high influence, moderate dependence). Conversely, net working capital to total assets, net income to total assets, and market risk of
the bank exhibited the highest dependence level at 100% and the lowest influence power at 50%.
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Extended Abstract

Introduction

The increasing frequency and severity of financial crises over the past decades—such as the 1997 Asian crisis, the 2008
global crisis, the 2009 Greek sovereign debt crisis, the 2014 Russian financial shock, and the 2020 COVID-19 pandemic—have
underscored the importance of monitoring systemic banking risks and forecasting financial distress in a proactive manner
(Borer, 2023; Haddou, 2022; Neill, 2024). Financial distress risk not only jeopardizes the performance and survival of individual
banks but also escalates uncertainty, amplifies credit shocks, and destabilizes financial markets and macroeconomic activity.
As banks constitute the backbone of monetary intermediation, their exposure to financial vulnerabilities can induce cascading
effects across the economy (Sydow, 2024). This has led to growing attention from international financial institutions and
regulators—such as the IMF and BIS—toward developing accurate diagnostic models to assess banks’ resilience against
distress.

Financial distress risk has been widely conceptualized as a deviation from the normal functioning of financial markets,
manifesting in abrupt shocks to asset valuations, increased cost of capital, and widespread credit rationing (Ebrahimi
Shaghaghi & Eslami Mofidabadi, 2021; Zhao, 2024). In this regard, both macro-level variables (e.g., GDP growth, inflation,
exchange rate volatility) and micro-level indicators (e.g., profitability ratios, liquidity levels, credit risk measures) play pivotal
roles in defining a bank’s financial vulnerability (Amini, 2022; Hamidian & Askari, 2024). Traditional metrics such as return on
assets (ROA), return on equity (ROE), net working capital to total assets, and market-to-book value ratios have been widely
used in the literature to estimate bank distress thresholds (Barzegar et al., 2023; Sadaa, 2023). However, recent studies stress
the need to move beyond univariate indicators and incorporate multidimensional risk constructs—including credit risk,
liquidity risk, operational risk, and market risk—into an integrated modeling framework (Lian, 2024; Soleimani & Safari, 2023).

Advances in econometric modeling—particularly those based on the Generalized Autoregressive Conditional
Heteroskedasticity (GARCH) framework—offer promising avenues for modeling volatility clustering and capturing time-
varying variance structures in financial data (Foglia & Angelini, 2020; Soori, 2021). GARCH-based techniques have been
successfully employed to assess risk spillovers in dynamic market conditions and quantify the systemic importance of financial
institutions (Foroutan et al., 2022; Zakernia & Zeynoddini, 2022). Nonetheless, research explicitly applying this methodology
to the financial distress risk assessment of listed banks in emerging markets—such as Iran—remains scarce. The current study
fills this research gap by developing and validating a comprehensive GARCH-based model for measuring financial distress risk
among banks listed on the Tehran Stock Exchange between 2012 and 2023.

Methods and Materials

This study follows an applied research design utilizing a GARCH econometric framework to estimate the impact of several
bank-specific risk dimensions on the financial distress probability. The research population consists of all banks listed on the
Tehran Stock Exchange from 2012 to 2023. Eleven financial indicators were extracted from publicly available datasets,
representing dimensions such as credit risk, liquidity risk, operational risk, market risk, interest rate risk, profitability, market-
to-book value, debt ratio, and total asset size. Data normality and stationarity were verified through statistical testing, and
equality of means across variables was assessed using ANOVA. The final econometric estimation was conducted using EViews

software, version 10. Each equation in the GARCH model reflects the contribution of a particular risk variable to the overall
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financial distress risk (BFS), measured as a dependent variable. The final model’s explanatory power was evaluated using
adjusted R? statistics.

Findings

The results reveal that bank credit risk (XA5) and bank liquidity risk (XA2) have the strongest negative association with
financial distress risk, with regression coefficients of 0.99 and 0.95, respectively. Net income to total assets (XB1) and net
working capital to total assets (XB4) also demonstrated significant effects, with coefficients of 0.91 and 0.98. These results
suggest that increased profitability and liquidity buffers can meaningfully reduce distress probability. Additionally, bank
market risk (XA3), market-to-book value (XB2), and debt ratio (XB5) showed similar levels of impact, each with coefficients of
0.91.

Other variables, such as operational risk (XA1), interest rate risk (XA4), net income to equity (XB3), and bank size (XB6),
displayed relatively weaker but still significant effects, ranging from 0.78 to 0.82. The adjusted R? values for all models were
consistently high, ranging from 0.86 to 0.98, confirming the robustness and predictive power of the GARCH model.

Notably, liquidity risk emerged as the most influential and least dependent factor within the power-dependence matrix,
achieving 100% influence and only 17% dependence. In contrast, variables such as market risk and net income to assets
displayed high dependence (100%) but lower influence (50%).

Discussion and Conclusion

This study offers a comprehensive and empirically validated model for assessing financial distress risk in banking
institutions using a multidimensional GARCH-based approach. The findings highlight the preeminent roles of credit risk and
liquidity risk in shaping the probability of bank distress, consistent with regulatory expectations and empirical evidence from
international contexts. Specifically, banks with lower exposure to non-performing loans and greater access to short-term
funding are less vulnerable to liquidity squeezes and reputational damage, which often trigger distress spirals.

Moreover, indicators related to profitability—particularly ROA and working capital ratios—act as buffers against shocks
by enhancing internal capital generation and operational flexibility. The significance of market-related metrics such as MV/BV
and debt ratios points to the role of investor confidence and leverage management in supporting bank stability. These findings
align with the notion that well-capitalized and efficiently governed banks are more capable of absorbing economic
fluctuations.

The inclusion of variables with moderate explanatory power—such as operational and interest rate risks—reflects the
need for holistic risk monitoring systems that capture both direct financial metrics and underlying systemic vulnerabilities.
Although these factors had comparatively lower coefficients, their cumulative effects can amplify in the presence of
exogenous shocks or policy uncertainty.

In summary, the study reinforces the argument that distress risk modeling should not be confined to backward-looking
ratios but should embrace forward-looking, volatility-sensitive, and multidimensional frameworks. The proposed GARCH
model, validated on longitudinal panel data, provides an actionable tool for financial authorities, investors, and risk managers
to identify early warning signals, prioritize supervision efforts, and optimize resource allocation strategies. It can further

support regulatory stress-testing frameworks and inform macroprudential policymaking in emerging financial markets.
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