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Research on the Correlation Between Industry Risk and Industry Network Structure in China

Sheng Jiliang", Huang Yi*?, Li Juchao*
(1. School of Statistics and Data Science, Jiangxi University of Finance and Economics, Nanchang 330013, China;

2. College of Mathematics and Statistics, Jishou University, Jishou 416000, China)

Abstract: In recent years, financial markets have become extremely volatile, especially the global financial
crisis in 2008 and the continued global plunge in global stock markets caused by the COVID-19 in 2020. This
has drawn lots of attention from academia trying to measure systemic risks and grasp the system risk spread
across sectors or markets. The complex relationship between financial markets and their internal elements is the
carrier of systemic risk transmission, and their connectedness patterns or structures play an important role in the
formation and infection process of systemic risks. For the interconnectedness within a market, once one sector
encounters a risk shock, the risk will affect other sectors through strong linkages and contagion mechanisms,
and even spread to the entire financial markets. China is currently in a critical period of supply-side reform and
economic transformation. As international financial markets become increasingly connected, domestic financial
market reforms are gradually deepening and financial innovations are changing rapidly. As the second largest
market in the world, Chinese financial system is increasingly attracting attention from countries around the
world following a series of liberalisation policies. Also note the unevenness of the development of China's
financial sector and the differences in its contribution. In this context, investigation into the connectedness
among financial markets and the systemic risk spillovers contagion mechanism across sectors or markets become
important and necessary. Pearson correlation coefficients and Granger causality tests are used to construct
undirected and directed industry networks, CoVaR models are used to calculate industry risk, and quantile
regressions are combined with to explore the interrelationship between industry risk and network structure. With
the help of module analysis, the clustering of industry networks under different extreme events and the transmis-
sion paths of risks between modules are analysed in depth, while the effect of network structure on industry
exposures is examined. The results show that: Both industry networks show a tendency for finance to become
the centre of the network, and the directed network constructed by Granger causality test can better explain
industry risk. Financial market shocks can have an impact on the structure of industry networks, with different
mechanisms for the spread of industry networks under different extreme events. There is also a significant
impact of network structure on industry risk, with reductions in industry network clustering coefficients and
global efficiency and increases in meso-centrality reducing industry exposure. The findings of this paper have a
certain value of participation in financial risk prevention and industrial structure enhancement.

Key words: complex network; network structure; riskexposure; Pearson correlation coefficients; Granger

causality test



