Chain-reaction bankruptcies on Multilayered complex networks
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The bankruptcy of Lehman Brothers in 2008 triggered off a big confusion in the worldwide economy.
For example, Japan also faced one of the worst economic crises after WWII and at least 45 public firms
went bankrupt caused by this collapse of a firm in the United States!.

As for firm size distributions such as sales and number of employees, they follow power-law[1][2];
that is, firms have characteristics of complex system meaning that majority of firms are categorized as
small firms. It is rare for small firms to exploit overseas markets because of lack of funds compared
with big firms, they are not affected other nations’ impact directly. Instead, they are considered to be
influenced by local economy condition and by interaction with other local firms. In fact, the report by
credit research firm in Japan says that one of the main reasons of bankruptcies is a trend of customers
and investees|3].

Here, we focus on chain-reaction bankruptcies in view of complex system by analyzing the big data
of Japanese business firms provided by Teikoku Databank, Ltd. As for the study of chain-reaction
bankruptcies in Japan, Fujiwara et al.[4] found the heavy tail of size distribution of chain-bankruptcies
was caused by non-random event. We also investigate it empirically from the viewpoint of multilayered
complex networks that are consisted of inter-firm trade network and a network of firms defined by
investment relation which is considered to be a key factor of robustness of network of firms.
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