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A Study on Financial Contagion .

A Simulation Based on the Chinese Banking Sector Data

MA Jun HE Xiaobei

(National School of Development, Peking University )

Summary: The debt to GDP ratio has increased significantly worldwide in the post Covid — 19 era, making
maintaining financial stability a great challenge to regulatory authorities globally. As conventional stress testing
models do not consider the contagion of financial risks and thus tend to underestimate the impact of shocks on
financial resilience, the central banks in advanced economies have started to develop macroprudential stress test
models with specific focus on financial contagion channels. However, studies on the contagion effects within
China’s banking sector remain very limited. This paper aims to fill this gap and lay the foundation for China’s
macroprudential stress test framework. Based on the granular balance sheet data of listed Chinese banks, we
present a micro — founded model to capture the financial contagion effects within the Chinese banking sector.
We focus on the mark — to — market price channel of fire sales, as it is proven to be a critical contagion channel
during financial crises. We calibrate the demand curves of multiple asset classes using the bond data, model
banks’ optimization problems in fire sales with regulatory constraints and simulate the model to exogeneous
shocks.

Specifically, we model both the first — round and the second — round effects of financial risks spreading in
the banking sector. The first — round effect is the direct impact of a shock on banks, characterized by banks’
losses (e. g., credit losses) and the changes in banks’ capital adequacy ratios due to the losses. The second —
round effect is the financial contagion effect that arises from banks’ responses. When a bank breaches its capital

requirement due to the initial shock, it has to sell financial assets to boost the capital adequacy ratio. This



2021 4559 ) & RS 15 R A HI B3R 29

behavior causes mark — to — market losses of other banks with common asset holdings, which may cause them to
breach capital requirements and start another round of fire sale. That depresses asset prices further and
generates greater mark —to — market losses. The second — round effect is the contagion channel through which
financial risks are amplified and spread in the banking sector.

We also model banks’ optimal behaviors in response to shocks. To minimize losses of fire sales, banks
consider multiple factors when choosing assets to sell. The first is the risk weight of the assets, as assets with
higher risk weights weigh more in calculating capital adequacy ratios. The second is the market depth of the
asset. Illiquid assets are typically sold at price discounts which can be quite drastic amid fire sales. Selling
illiquid assets leads to greater investment losses and banks need to sell more to meet the capital requirements.
The third is the banks’ balance sheet structure. Given the price discounts at fire sales, a bank suffers greater
losses from selling a class of assets if that asset class accounts for a Large share on the bank’s balance sheet.

Our results and policy implications are as follows. First, market depth is critically important in the
transmission of contagion risks. As the depth of the Chinese bond market grew from 2017 to 2019, the financial
contagion effects were attenuated over the period. In other words, the banking sector in China became more
resilient during these three years. Second, individual banks’ optimal behaviors may amplify the financial
contagion effects. This is because banks all choose to sell the same kind of relatively liquid assets and hence
cause sharp price falls of that particular asset, which causes greater mark — to — market losses of other banks
holding the common asset. Third, an external shock can generate contagion effects in a non — linear pattern. It
is therefore very difficult to discern the emergence and the end of financial risks, which poses a serious
challenge for regulators to decide when to act or exit. Forth, it is essential for the regulators to build a
macroprudential stress test framework that captures the financial contagion effects. A conventional static bank
stress test only captures the direct effects of shocks, and our results suggest that this will greatly underestimate
the impact of shocks.

Our paper contributes to the literature in three ways. First, we consider multiple asset classes with
different levels of market depth and estimate their demand curve based on the data from the Chinese bond
market. That forms the basis upon which we model banks’ optimal behaviors in response to shocks. Second, we
model banks’ optimization problem with regulatory constraint, and analyze the key factors contributing to banks’
optimal behaviors. This lays the micro — foundations for stress testing models, which has been omitted in the
literature. Third, we investigate quantitatively the effects of financial contagion when banks face the constraint
of capital adequacy ratio. The simulation results can help regulators identify the sources of emerging financial
risks and assess their impact on the financial system.

Keywords : Financial Contagion, Fire Sale, Macroprudential Stress Test
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