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The thesis is composed of six chapters.
In the first chapter, we take a general view of the studies of evolving complex network and its

application to firm ecosystem. We explain the aims of this study and the structure of this thesis.

years from the viewpoint of the metabolism of scale-free network evolution are shown as

characteristics of Japanese inter-firm networks.

of that of their targets. On the basis of this, we develop the model of evolving complex network
undergoing annihilation, creation, and coagulation of nodes and simulate this for evaluating the

instability of generation processes of Japanese inter-firm networks by Monte Carlo method.

numerically. The dynamical phase diagram of the complex network is found to exhibit two regimes
controlled by the combined effect of preferential attachment for initiator and target nodes during
coagulation and for link assignment to new nodes. The first regime exhibits smooth dynamics and
power law degree distributions. In the second regime, giant degree nodes and gaps in the degree
distribution are formed intermittently.

In the fifth chapter, we derive a stochastic function of risk propagation empirically from
comprehensive data of chain-reaction bankruptcy events in Japan and apply it to the model we
developed in the third chapter. The same as the merger case, the probability of chain-reaction

bankruptcy is formulated by firm interaction between the pair of firms.

In the sixth chapter, we summarize the study and discuss the future work.

In the second chapter, we introduce time-series firm data used in this study. The analyses for 20

In the third chapter, we derive empirical laws by applying methods and concepts of aggregation
dynamics of aerosol physics. The merger probability is formulated by firm interaction between the pair

of firms; it is proportional to the product of a-th power of the size of the acquiring firm and B-th power

In the fourth chapter, we develop master equation of the model and solve this analytically and
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