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Introduction

Financial risk arises when a bank’s asset market value falls below its liabili-
ties, leading to default. Systemic risk is the likelihood of a widespread finan-
cial crisis that disrupts economic and social stability. This risk often stems
from various interconnected risks, such as market, credit, and operational
risks, which amplify vulnerability during crises. So, identifying and assess-
ing systemic risk is crucial for enhancing the financial stability of the banking
system. The Basel II framework introduced ”Value at Risk” (VaR) to assess
market risk, but it could not fully identify systemic risk due to its inability
to analyze interdependencies among banks. Post the 2008 financial crisis,
the Basel III framework emphasized stronger governance and systemic risk
management. Researchers have proposed measures like Systemic Expected
Shortfall (SES), Marginal Expected Shortfall (MES), and Conditional Value
at Risk (CoVaR) to quantify systemic risk and assess spillover effects among
financial institutions.

Material and Methods

In this article, five time series are considered for the simulation study. The
initial parameters are selected so that the left-tail thickness, the impact of
past shocks and past variances on the current conditional variance, and the
asymmetric effect of shocks on the conditional variance are met. This is
intended to demonstrate the high persistence of negative shocks in financial
time series. The relevant results have been reported. The pair copulas were
selected according to the criterion of the lowest BIC. For Iranian bank data,
given the presence of missing values during the study period, the Kalman
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filter was interpolating these values. After preprocessing the data related to
Iranian banks, the conditional mean and conditional variance are modeled
using the Autoregressive Moving Average and Generalized Autoregressive
Conditional Heteroskedasticity models, respectively. At least, the systemic
risk of the banks is calculated based on the CoVaR measure, as introduced
by Reboredo and Ugolini (2016). The dependency structure among banks is
modeled through a hierarchical tree structure called a vine copula function(
Here we apply C-Vine). This hierarchical dependency structure allows for
evaluating the risk a bank may transmit directly or indirectly to other banks.
The hierarchical framework is broken down into bivariate copula functions
(pair copulas) to model the dependency between two variables. Vine copula
functions, marginal distributions, and multivariate dependency structures
are modeled separately.

Results and Discussion

Initially, a simulation study was conducted to explain the models used. Sub-
sequently, the article’s main objective was to apply these models to analyze
real data from the Iranian banking system, using data from 17 banks. The
results of the CoVaR metric in the first stage indicate that Bank Tejarat
has the highest systemic risk. In the subsequent stages, the hierarchy of risk
contagion was evaluated and calculated.

Conclusion

As a result, it is necessary to address the associated risks by determining ap-
propriate capital adequacy requirements or implementing preventive policies
to prevent risk transmission to other banks and ultimately to the Central
Bank and the government, thereby averting a widespread financial crisis.
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