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Simple Model of Shareholding Networks

WATARU SOUMA

Shareholding networks in Japan are analyzed empirically, and a simple stochastic model is
proposed to describe the dynamic growth of shareholding networks. We make three obser-
vations from empirical study: (i) Scale-free property (power law distribution of degree); (ii)
little correlation between degree and the company age; (iii) strong correlation between degree
and company assets. A minimal model is proposed based on the dynamics of the company
growth, and constructed by a stochastic multiplicative process with reset events. It is shown
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through numerical simulation that our model can explain empirical findings very well.
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Table 1 Changes of shareholding networks.
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1985
1990
1995
2000
2002
2003

2,078
2,466
3,006
3,527
3,727
3,770

23,916
29,054
33,860
32,586
30,000
26,407
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Fig.1 Change of outgoing degree distributions.
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Fig.2 Distribution of company age in 2002.
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Fig.3 Distribution of company asset in 2002.
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Fig.4 Convergence of simulation for asset distribution
and company age.
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Fig.5 Simulation results for outgoing degree distribution, correlation between out-
going degree and company age, and correlation between outgoing degree and
company asset.
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