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Analysis and Modeling of a Network Based on
Joint Patent Applications to Understand

the Dynamics of Cooperative Research

and Development

HIrOYASU INOUE,"! WATARU Soumaf?f3
and SCHUMPETER TAMADAT*

We investigated a network based on joint patent applications and modeled it
to reveal the dynamics of cooperative research and development among insti-
tutions. The network uses nodes to represent the institutions, and uses links
to represent joint patent applications. We used about five million Japanese
patents issued between 1993 and 2002. The results are summarized as follows.
(1) The distribution of degree and the distribution of node-density follow power
laws. (2) The probabilistic distribution of link distance is inversely related to
link distance. (3) We found a model which can generate a network cosistent
with the above results. The model is a revised preferential attachment model
which takes into account the distance between nodes.
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Fig.1 An example of creating links.
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Table 1 Basic data of networks.
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Fig.2 Data of distribusions.
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Fig.3 Data of networks generated by a model.
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