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Abstract

We apply percolation theory to a business relation network in Japan, which is com-
posed of about 3 million links among 300,000 firms. First, we explain the indicator
which can measure robustness of each node by estimating the probability to be in-
cluded in the critical cluster at the percolation threshold. Next, we show the basic
properties of this quantity and discuss its applicability.
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Intensive studies are now on progress about
the complex network of business firms con-
sisted of millions of links, which is charac-
terized by a power law distribution of link
numbers as shown in Fig.1. A network evo-
lution model is proposed considering elemen-
tary processes such as new entry, mergers and
bankruptcy [1]. Money flow on the network
is also an attractive target of scientific study
[2,3]. Also, network robustness under random
removal of nodes or links are discussed [4].
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Figure. 1. Cumulative distribution of the
number of links per node k.

Percolation theory is the standard base for
study on robustness of networks such as elec-
trical power networks and neural networks
[5,6]. In this study, we investigate robustness
of the business relation network by using per-
colation theory.

First, we introduce the indicator which can
measure robustness of each node by estimating
the probability to be included in the critical
cluster at the percolation threshold. Next,we
analyze statistical properties of this indicator
to show that this quantity is quite independent
of already known quantities which have been
introduced for characterization of complex net-
works. Finally, we extract characteristic struc-
ture and discuss robustness in Japanese busi-
ness relation network.
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