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 To investigate the actual phenomenon of transport on a complex network, we 

analyzed sales data (corresponds to the total in-flow into a node) and the 

inter-company trading network for about one million Japanese firms covering 

practically all active companies in Japan.  The inter-company trading network 

(company network), whose nodes are firms and edges are business-relationships, is 

the directed scale free network with the exponent 1.3.  

First, we found a simple linear relationship between sales and a weighted sum of 

sales of nearest neighborhoods (i.e. customers) by data analysis.  Next, we 

introduced a simple money transport model that is coherent with this empirical local 

money flow relation.  In this model, a buyer company distributes money to its 

neighboring seller companies proportional to the number of in-degrees of destinations.  

From intensive numerical simulations, we confirmed that the steady flows derived 

from these models can approximately reproduce the distribution of sales of actual 

companies, which obeys the Zipf's law. Moreover the sales of individual companies 

deduced from the money-transport model are shown to be proportional, on an average, 

to the real sales.   

In our presentation, we will talk about the results by both data analysis and 

numerical simulation.  In addition, we will discuss a mean-field approximation for 

our model in the case of the company network. Especially, we will discuss a 

relationship among ‘Zipf's law of sales’, ‘1.3-th power laws between in-degrees and 

sales’ and ‘a negative degree-degree correlation of the company network’.   
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