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2007 -2008 4F 2009 —2012 4F 2013 -2014 4= 2015 -2016 4= 2017 —2018 4F 2019 4= JiAEIE
T RARAT 0.734(10) 0.551(13) 0.409(14) 0.617(14) 0.74(5) 0.643(9) 0.596(14)
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Measuring Systemic Risk of Chinas Banking Based on
the Time — Varying Factor Copula Model

Wang Hui Liang Junhao

Abstract ; The 2007 subprime erisis provides ample evidence of the inevitable consequences of systemic risk.
The evidence has motivated researchers,academics, and regulators to recognize ,measure ,and prevent systemic risk.
Chinas banking system occupies a very important place in its financial system. The banking system has a closer in-
ternal relationship and dependence structure than other financial sectors because of inter — bank borrowing, pay-
ment, and settlement. Therefore, studies that measure systemic risk in Chinas banking system, identify important
and vulnerable systemic institutions,, and prevent systemic financial risk are of great academic value and practical
significance.

An accurate model of institutional dependence structures is required for measuring systemic risk. The model
captures the spillover effect between institutions. Studies have shown that the financial system$ dependence struc-
ture is asymmetric and nonlinear,and that interaction increases during financial crises. Many studies have proposed
indicators to measure systemic risk ,but they have some shortcomings. First,classic indicators such as MES and Co-
VaR focus primarily on the relations between pairs of institutions or an individual firm and the market index. Conse-
quently ,they miss the dependency of the whole system. Second,network models based on tail risk can measure how
institutions interact with each other in the system,but this kind of model is based on binary relations. Third, few
studies focus on the balance of systemic importance and systemic vulnerability.

We apply the time — varying factor copula model,,which analyzes the banking system$ idiosyncrasy and inter-
connectedness to 14 listed Chinese banks return data from 2007 to 2019. This approach is suitable for high dimen-
sions,and it can capture fat — tailed , time — varying , asymmetric , and nonlinear characteristics. It analyzes the dy-
namic dependence between the individual bank and the system according to dynamic factor loadings. The unified
framework established by the joint distribution of the banking system,we propose indicators of systemic risk in China
% banking system. First,the joint probability of distress( JPD) can be used as a measure for the probability that a
majority of the financial institutions are in default. In addition, the Systemic Vulnerability Degree ( SVD) and Sys-
temic Importance Degree ( SID ) can identify systemically important institutions and systemically vulnerable institu-
tions. The two categories account for the overall and local dependencies of the banking system. These indicators ac-
count for the individual bank$ idiosyncrasy,local and overall dependence,and fat — tailed and asymmetric chrema-
tistics of return data,capturing a range of information.

This studys research results in two findings. First,the relationship between banks and the banking system in-
creases as risk increases. The joint probability of distress accurately identifies the 2008 subprime crisis, the 2013
"money shortage," and the 2015 stock market crash. The JPD shows that macro — prudential assessment lowers
systemic risk and the 2018 —2019 trade friction between China and US increases the risk.

Second , big — five banks are most systemic stable and city commercial banks are most vulnerable in the sample
period. The systemic importance indicator( SID ) shows that big — five banks are most affected by spillover during the
sample period ,which implies that big — five banks are not only "too big to fail" but also "too connected to fail".

Key words: Time — Varying Factor Copula;banking systemic risk ; Joint Probability of Distress; Systemic Vul-

nerability Degree ; Systemic Importance Degree
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