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The Simulation of Credit Risk Evolution of Business Group
Based on Small-World Networks

YANG Yang', ZHOU Zong-fang', FEI Wen-ying’
(1. School of Management and Economics, University of Electronic Science and Technology of China, Chengdu 610054, China;
2. Research Center of Corporate Governance, Naikai University, Tianjin 300071, China)

Abstract; Business groups are multi-corporate unions with complex internal organizational structure and extensive exposure to external
market. Compared with individual companies, the characteristics of credit risk evolution of business groups are very different. On one
hand, the interaction between heterogeneous subsidiaries may hide or spread the credit risk. On the other hand, the interaction between
business group and heterogeneous companies in different external market may increase the credit risk with high uncertainty. Most of
existing researches are qualitative analysis for credit risk of business groups or empirical test with financial data of business groups
based on the classical model of risk measurement. Few quantitative theoretical researches either show the dynamic process of credit risk
evolution exogenously or directly ignore the dynamic characteristics of credit risk evolution. All these studies assume that subsidiaries in
business groups are homogenous and the external market is given exogenously. However, these assumptions precisely aveid the essential
characteristics of credit risk evolution for business groups.

In order to capture the characteristics of credit risk evolution of business groups, this paper first defines the delayed effect and the
spillover effect of credit risk evolution for business groups with macroscopic and microscopic perspectives. A mathematical model is
constructed to depict the heterogeneity of subsidiaries in business groups and the endogenous progress of external market. A simulation
program is used to assess the influence of business group size, external market environment and leading behavior of subsidiary on
delayed effect and spillover effect. The entire paper is organized as follow. Section one is to review literatures about credit risk of
business groups. The section two can be divided into three parts. The first part proposes four basic hypotheses — ownership structure
hypothesis, debt structure hypothesis, network structure hypothesis, and value creation and benefits sharing hypothesis. The second
part describes the interaction between heterogeneous subsidiaries in business groups based on the preliminary research results. The last
part describes the interaction between business group and heterogeneous companies in external markets based on the theory of complex
networks. In section three, this paper uses a simulation tool to analyze the impact of business group size, external market environment
and leading behavior of subsidiary on the delayed effect and spillover effect Section four is the conclusion of this paper.

This paper has three major findings based on the simulation analysis of credit risk evolution of business groups. First, the scale
advantages of a business group can help reduce its credit risk. Second, external environmental improvement can only have limited
influence on reducing the credit risk of business group. Third, the effect of the leading behavior of subsidiary on the credit risk of
business group is non-monotonous. And there exists a certain level of leading behavior of subsidiary that can minimize the credit risk of
business groups. These conclusions and the mathematical model constructed in this paper can help not only understand the competition
between commercial banks for group customers, but also provide useful suggestions for both commercial banks and business groups.
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