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This study aimed to investigate liquidity risk dynamics in the Iranian interbank network and

evaluate the impact of macroeconomic stabilization policies on systemic liquidity risk using | !'nitial Publish: 15 July 2026
a Support Vector Machine (SVM) framework. The study employed a quantitative and applied
research design based on daily interbank market data from 2013 to 2023. The sample
consisted of 32 banks and credit institutions operating within Iran’s interbank network.
Systemic liquidity risk was calculated using network-based and macro-financial indicators
and classified into low, moderate, and severe risk categories. Ten explanatory variables, including network centrality,
Herfindahl-Hirschman Index (HHI), repo rate deviation from the policy corridor, overdraft volume, interbank interest rate
volatility, illiquid asset ratio, inflation rate, exchange rate, monetary policy measure, and liquidity contagion index, were
selected as model inputs. Linear, polynomial, and radial basis function (RBF) kernels were evaluated, and optimal
hyperparameters were identified through grid search and five-fold cross-validation. The RBF-SVM model with C=10 and
y=0.05 demonstrated superior predictive performance. During the stabilization period, the model achieved an overall
accuracy of 94.3%, an Fl-score of 0.941, and an ROC-AUC value of 0.97 for severe liquidity risk classification. Comparative
analysis revealed that stabilization policies reduced interbank interest rate volatility by 43.6%. However, liquidity risk
persistence increased substantially, with the first-order autocorrelation coefficient rising from 0.52 to 0.78, while market
concentration increased as the HHI rose from 0.24 to 0.41. Feature importance analysis identified network centrality, HHI
concentration, and repo rate deviation from the policy corridor as the strongest predictors of severe liquidity risk. Although
macroeconomic stabilization policies successfully reduced short-term market volatility, they simultaneously increased
liquidity risk persistence and concentration within the interbank network. The proposed SVM model provides a highly
effective early-warning mechanism for detecting systemic liquidity stress and can support policymakers and central banks in
strengthening financial stability and liquidity risk management.
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Extended Abstract

Introduction

Liquidity risk has emerged as one of the most critical challenges confronting modern banking systems, particularly in
environments characterized by macroeconomic instability, financial constraints, and structural imbalances. Financial
institutions depend heavily on their ability to obtain and redistribute liquidity efficiently; therefore, disruptions in liquidity
flows may rapidly transform localized financial stress into systemic crises. Previous studies have emphasized that liquidity risk
is not merely a bank-specific phenomenon but a systemic issue that can significantly influence financial stability, default
probability, and market confidence (Abdesslem et al., 2022). The increasing interconnectedness of financial institutions
through interbank markets has further intensified the importance of understanding liquidity risk transmission mechanisms
and network vulnerabilities (Liu, 2024). In contemporary financial systems, liquidity conditions influence a broad spectrum of
economic and financial outcomes, including funding availability, leverage decisions, investment behavior, and market
valuation (Armanious & Zhao, 2024; Chen, 2024). Research has also demonstrated that liquidity conditions affect stock
returns and investor behavior, highlighting the central role of liquidity in financial market dynamics (Musneh et al., 2021;
Zhang et al., 2021). Furthermore, liquidity risk has been found to interact with other forms of financial risk, particularly credit
risk, creating feedback mechanisms that amplify systemic vulnerabilities (Basheer et al., 2021; Shoja’i Asl, 2023). These
interactions have elevated liquidity risk management to a central concern for regulators and policymakers worldwide.

The growing complexity of financial networks has shifted scholarly attention from individual institutions toward systemic
perspectives that emphasize interconnectedness and contagion effects. Interbank networks represent the primary channels
through which liquidity is redistributed among financial institutions, making them essential components of financial stability
frameworks. Empirical evidence suggests that network topology, centrality structures, and market concentration significantly
affect the resilience of banking systems against liquidity shocks (Liu, 2024). Simultaneously, macroeconomic stabilization
policies implemented by central banks often generate unintended consequences for liquidity allocation and risk distribution
within banking networks. While such policies may successfully reduce short-term volatility, they can also alter liquidity flows,
increase dependence on key institutions, and affect systemic resilience. Studies have highlighted the influence of
macroeconomic uncertainty, monetary policy interventions, and funding constraints on liquidity risk dynamics (Dang &
Nguyen, 2022; Hacini et al., 2021). In Iran, prolonged inflationary pressures, exchange-rate fluctuations, sanctions, and
monetary restrictions have intensified the importance of liquidity management within the banking sector. Recent domestic
studies have identified various determinants of liquidity risk, including accounting indicators, financial characteristics, and
macroeconomic variables (Khosraviani & Heidarpour, 2022; Moghadam et al., 2025). Nevertheless, the combined effects of
stabilization policies and interbank network structures on systemic liquidity risk remain insufficiently explored.

The rapid development of artificial intelligence and machine learning techniques has introduced new opportunities for
analyzing complex financial phenomena. Traditional econometric models often struggle to capture nonlinear relationships,
threshold effects, and multidimensional interactions that characterize financial systems. Consequently, machine learning
approaches have become increasingly popular in risk prediction and financial forecasting. Research on Al-driven financial
systems has demonstrated the effectiveness of advanced algorithms in identifying systemic vulnerabilities and improving
predictive accuracy (Ogbuonyalu et al., 2024). Meanwhile, studies on liquidity management, financial stability, investment

risk, and market liquidity have highlighted the need for more sophisticated analytical tools capable of integrating multiple
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sources of information (Khezriyan et al., 2023; Marjohan et al., 2023; Shirbandi et al., 2023). Additional evidence suggests
that liquidity conditions are closely linked to cash-holding behavior, market uncertainty, investment opportunities, and
financial performance (Maleki Hassan & Arab, 2023; Mariska et al., 2025). Furthermore, international research has
documented liquidity spillover effects across markets and financial systems, reinforcing the importance of network-oriented
approaches (Lu, 2023; Saleemi, 2022). Despite these developments, limited research has simultaneously investigated
systemic liquidity risk, macroeconomic stabilization policies, and machine-learning techniques within the context of Iran’s
interbank market. This study addresses this gap by employing a Support Vector Machine (SVM) framework to analyze liquidity
risk dynamics in the Iranian interbank network and evaluate the effects of macroeconomic stabilization policies on systemic
liquidity behavior.

Methods and Materials

This study employed a quantitative and applied research design focusing on the Iranian interbank market. The statistical
population consisted of 32 commercial banks and credit institutions operating within the interbank network. Daily data
covering the period from 2013 to 2023 were collected, resulting in 3,652 observations. Data sources included interbank repo
transactions, central bank balance sheet information, and macroeconomic indicators. Systemic liquidity risk was calculated
as a weighted aggregate of individual bank liquidity risk measures and subsequently classified into three categories: low,
moderate, and severe risk.

A comprehensive feature-selection process was conducted to identify the most relevant determinants of systemic liquidity
risk. Following dimensionality reduction procedures, ten key variables were retained, including network centrality,
Herfindahl-Hirschman concentration index (HHI), deviation of repo rates from the policy corridor, total overdraft volume,
interbank interest rate volatility, ratio of illiquid assets, inflation rate, exchange rate, monetary policy measure (PMM), and
liquidity contagion index. All variables were standardized prior to model estimation.

Support Vector Machine models were developed using three alternative kernel specifications, including linear, polynomial,
and radial basis function (RBF) kernels. Hyperparameter optimization was performed through grid search combined with five-
fold cross-validation. The dataset was divided into training, validation, and testing subsets. Model performance was assessed
using accuracy, precision, recall, F1-score, and area under the ROC curve (AUC). To evaluate the impact of macroeconomic
stabilization policies, the dataset was divided into two subperiods: the pre-stabilization period and the stabilization period.
Comparative analyses were conducted to assess changes in liquidity risk persistence, market concentration, interbank
interest rate behavior, and the frequency of severe liquidity-risk events.

Findings

The empirical results revealed substantial differences between the pre-stabilization and stabilization periods. Although
the average interbank interest rate increased during the stabilization period, its volatility declined significantly, indicating
improved short-term monetary stability. At the same time, daily overdraft volumes increased considerably, suggesting
growing liquidity pressures within parts of the banking system. The frequency of severe liquidity-risk events rose moderately,
while liquidity-risk persistence exhibited a substantial increase. The first-order autocorrelation coefficient of systemic liquidity
risk increased from 0.52 before stabilization to 0.78 during stabilization, indicating stronger persistence and longer recovery

periods following liquidity shocks. Market concentration also intensified, with the Herfindahl-Hirschman Index increasing
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from 0.24 to 0.41, suggesting that liquidity provision became increasingly concentrated among a small number of major
institutions.

Model comparison demonstrated clear superiority of the RBF-SVM specification. The linear kernel achieved an overall
accuracy of 76.2%, while the polynomial kernel improved performance to 84.5%. The RBF kernel produced the strongest
results, achieving 90.3% overall accuracy and an average AUC of 0.96. After optimization of decision thresholds, model
performance improved further. For the stabilization period specifically, the optimized RBF-SVM model achieved an overall
accuracy of 94.3%, an Fl-score of 0.941, a recall rate of 0.932 for severe-risk observations, and an ROC-AUC value of 0.97.
Confusion-matrix analysis indicated that the model correctly identified the majority of severe-risk events, making it suitable
for early-warning applications.

Feature-importance analysis revealed that network centrality was the most influential predictor of severe liquidity risk.
The Herfindahl concentration index ranked second, followed by repo-rate deviations from the policy corridor and interbank
interest-rate volatility. Overdraft volume and liquidity contagion indicators also demonstrated substantial predictive power.
The monetary policy measure exhibited a delayed effect, influencing liquidity risk approximately three days after policy
adjustments. Exchange-rate fluctuations similarly affected liquidity conditions with a lag of approximately five days. These
findings indicate that both network characteristics and macroeconomic conditions play important roles in shaping systemic
liquidity-risk dynamics.

Discussion and Conclusion

The findings demonstrate that liquidity risk in the Iranian interbank market is fundamentally nonlinear and strongly
influenced by network structures. The superior performance of the RBF-SVM model confirms that conventional linear
approaches may fail to capture the complexity of liquidity-risk transmission mechanisms. Interactions among network
centrality, concentration, funding conditions, and macroeconomic variables generate nonlinear effects that require advanced
analytical frameworks for accurate identification and prediction.

A particularly important finding concerns the dual impact of macroeconomic stabilization policies. On one hand,
stabilization measures successfully reduced short-term volatility in interbank interest rates and lowered overall pressure in
money markets. These outcomes indicate that monetary authorities were effective in promoting short-run stability and
reducing fluctuations. On the other hand, stabilization policies were associated with increased liquidity-risk persistence and
higher concentration within the interbank network. The results suggest that while volatility became lower, liquidity shocks
remained in the system for longer periods and became increasingly dependent on a limited number of key institutions.
Consequently, apparent stability may have concealed deeper structural vulnerabilities.

The importance of network centrality and market concentration highlights the critical role of interbank structures in
determining systemic resilience. Banks occupying central positions in the network have the capacity to transmit liquidity
shocks throughout the entire financial system. Similarly, increasing concentration of liquidity provision among a small number
of institutions raises the potential for systemic disruptions if those institutions experience financial stress. These findings
underscore the necessity of monitoring network structures alongside traditional liquidity indicators.

The identification of delayed monetary-policy effects provides additional insights for policymakers. The existence of

measurable lags between policy interventions and liquidity-risk responses suggests that preventive measures should be
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implemented proactively rather than reactively. Policymakers must recognize that liquidity conditions respond gradually to
monetary adjustments and that delayed effects can contribute to risk accumulation if not properly anticipated.

Overall, the study demonstrates that machine-learning techniques offer substantial advantages for monitoring systemic
liquidity risk within complex financial networks. The proposed SVM framework provides an effective early-warning
mechanism capable of identifying severe liquidity-risk conditions with high predictive accuracy. The findings further indicate
that successful stabilization policies should focus not only on reducing volatility but also on preventing excessive
concentration and persistence of risk within the interbank network. Sustainable financial stability requires balancing short-
term stabilization objectives with long-term network resilience, ensuring that reductions in volatility do not inadvertently
increase systemic fragility.
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