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Introduction

Events at a financial institution can affect the economic systems of other in-
stitutions. For this reason, Systemic Risk —the impact of a crisis in one
institution on the risk levels of other institutions or the entire financial
system—has been the focus of risk analysts. The most important meth-
ods for measuring it are the Conditional Value-at-Risk (CoVaR) and the
Conditional Expected Shortfall (CoES). If there is dependence between the
returns of two financial institutions, Copula functions can be used to model it.
Since return time series often exhibit unstable fluctuations, ARMA-GARCH
models can be used to model volatility. Therefore, Copula functions and
ARMA-GARCH time series models with different error distributions can be
used to estimate these criteria.

Material and Methods

The estimation of Conditional Expected Shortfall consists of several steps.
First, we determine the time-series model for financial institutions using the
rugarch and TSA packages in R. Then, we examine the structure of the
dependence between the returns of financial institutions and obtain the ap-
propriate copula function using VineCopula and copula packages. Finally,
based on the estimation of conditional value at risk, we estimate the Condi-
tional Expected Shortfall.
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Results and Discussion

In this paper, we evaluate the CoVaR for BB1, BB6, BB7, and BB8 Copula
functions and, based on this, estimate the CoES in ARMA-GARCH models
with GED errors. Finally, these two criteria are calculated with the returns
of Bank Tejarat and Bank Mellat.

Conclusion

In this paper, essential methods for examining systemic risk, namely Condi-
tional Value at Risk and Conditional Expected Shortfall, were studied based
on Archimedean Copula functions BB1, BB6, BB7, and BB8 and ARMA-
GARCH time series models with Generalized Error Distribution. Finally,
this criterion was calculated for Bank Mellat if Bank Tejarat is in a critical
situation. Finally, this criterion was calculated for Bank Mellat, assuming
Bank Tejarat is in a crucial situation. To examine the dependence structure
between these two returns and to predict Bank Mellat’s future volatility, dif-
ferent Copula functions were used, and GARCH and ARMA-GARCH time
series models were employed. The results indicated that the copula BB8 and
the time series AR(1) — GARCH (1,1) provide the best modeling.

Keywords: Systemic risk, Conditional Value at Risk, ConditionalES, Copula
Function.
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