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Supporting Information

Text S1.

Evaluation of power-law distribution against other alterna-
tives

The power-law distributions were calculated and the power-law was compared
with alternative hypotheses following the method for analyzing power-law dis-
tribution data proposed by Clauset et al. [1].

First, we estimated parameters xmin and γ of power-law model x−γ . Then,
we applied maximum likelihood fitting methods with goodness-of-fit tests based
on the Kolmogorov-Smirnov (KS) statistics to our data for 1,000 replicates.
If the resulting p-value was greater than 0.1, the power law was considered a
plausible hypothesis for the data, otherwise it was rejected (see Table S1). We
also compared the power law with exponential (e−λx) and power-law with cut-
off (x−γe−λx) distributions as alternative hypotheses using the likelihood ratio
test [2] to compute the likelihood of the data under two competing distributions
and to make a quantitative judgment about whether the observed value was
sufficiently far from zero. For each alternative, if the calculated p-value was
small, i.e., p < 0.1, the sign was a reliable indicator of which model better fit
the data (see Table S1).

In three cases, the power law appears to be truly convincing, in the sense that
these are excellent fits to the data and none of the alternatives carries any weight:
the outgoing link for Italy in the second half; the incoming link for France in the
first half; and the incoming link for Japan in the second half. For the outgoing
link for Ghana in the first half, the exponential distribution is favored over the
power law. For the outgoing link for France in the second half, the outgoing link
for Japan in the second half, and the incoming link for Ghana in the first half,
because the p-values for the likelihood ratio tests for the exponential distribution
are sufficiently large, the results of the tests are inconclusive. The other tests
suggest that power law distributions are favored over the alternatives. Although
the likelihood ratio test suggests that the exponential and power law with cut-
off distributions could not ruled out, the p-value of the goodness-of-fit test for
the incoming link for Japan in the first half was sufficiently large. Among the
remaining cases, the power law with a cut-off is clearly favored over the pure
power law.

We have used R and MATLAB software provided by Aaron Clauset (http:
//tuvalu.santafe.edu/~aaronc/powerlaws/).
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