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Verifying Power-Law Distribution in Empirical Data
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Abstract

In social science, it is mostly assumed that there is a typical value for data. This is because
normal distribution is supposed. However, it is hardly possible that all data in the natural
world as well as human society obey normal distribution. Hence, if people take data for
some phenomenon and suppose the data obeys normal distribution, that can lead to a wrong
conclusion. In fact, people can have accessed many large scale empirical data in recent years
and found those distributions do not obey normal distribution. Some of them obey power-law
distribution whose nature has been recently well studied.

This paper studied whether the distribution of joint patent applications for an organization
obeys power-law distribution or not. The distribution is far from normal distribution and looks
like power-law distribution. Hence, it was judged whether the distribution obeys power-law
distribution using Clauset’s method. The results showed the distribution in 7 and over obeys
power-law distribution, and the exponent is 3.03.
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1 287 (9) 0.074 (5) 0.0026 (0) 6.6 (4)
2 205 (1) 0.029 (4) 0.0039 (8) 77 (5)
3 3.09 (6) 0.015 (3) 0.0054 (2) 9.8 (0)
4 3.09 (0) 0.019 (7) 0.0068 (0) 126 (5)
5 3.05 (8) 0.014 (2) 0.0081 (5) 157 (1)
6 305 (6) 0.016 (4) 0.0093 (1) 186 (1)
7 303 (3) 0.008 (9) 0.0101 (8) 221 (1)
8 303 (6) 0011 (4) 00111 (0) 246 (5)
9 303 (3) 0011 (3) 00121 (7) 281 (7)
10 302 (0) 0.009 (2) 0.0130 (1) 305 (2)
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