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The thesis consists of six chapters.

In the first chapter we review general studies on complex network theory and fundamental theories
that are important for this study. The aims and objectives of this study are presented.

In the second chapter we show the results of the data analysis. The data contain information of
approximately one million Japanese firms with four million transaction relations. Annual transaction
volumes are partially contained in the data. We define the interfirm trading network by transaction
relations between pairs of firms and found the gravity interaction: the annual transaction volume
between a pair of firms is proportional to the product of fractional powers of sales with asymmetric
power exponents.

The third chapter introduces modelling of money transport on the interfirm trading network based on
the gravity interaction. Adding injection and dissipation terms representing interaction with outside of
the network, the master equation is derived as a set of nonlinear equations of sales at nodes in the
network. The steady solution of this equation is numerically shown to be consistent with the real data
implying that the sales are governed by the network structure.

In the fourth chapter we observe link weight disparity based on money flow intensity, and we introduce
a general method to extract tree-like main flow structure from any complex network. This method is
applied to the trading network and corresponding branch size distribution is observed to follow a power
law.

In the fifth chapter we propose an application of this money flow model to estimation of sales. We
evaluate change of sales in the case of natural disasters that break the trading network structure. In
order to validate our method, we simulate an event of a past disaster and check its validity. Then, we
apply the method to a possible future disaster and estimate its economic impact.

In the final chapter, we summarize our results and discuss possibilities for further developments.
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