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Quantifying network heterogeneity
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When we apply these heterogeneity tools to random and
real-world networks we extract the following general conclu-
sions. (i) As expected networks with Poisson degree distri-
butions like the ones generated by Erdos-Rényi approach are
very homogeneous, i.e., p(G)—0 for n—oo. (ii) Surpris-
ingly, networks with power-law degree distributions gener-
ated by the Barabdsi-Albert preferential attachment method
display very poor heterogeneity, which tends to a constant
value p(G)—0.12 for large sizes and large average node
degrees. (iii) Real-world networks display a large variety of
heterogeneities ranging from values close to zero to values of

about 0.55. No one network from a pool of 52 studied here
displayed heterogeneity close to that of a star graph. The
largest value being found so far corresponds to the Internet,
which displays 55% of the heterogeneity of a star graph. (iv)
A classification system based on degree distributions does
not reflect the heterogeneity properties of real-world net-
works. (v) Attempts to use the heterogeneity indices defined
here to infer the degree distribution of networks is in general
not valid. Despite there is some match between heterogeneity
indices and degree distributions there are several pathologi-
cal cases which deviate from the general trends. However,
networks with fat-tail degree distributions appear to be very
well characterized by their heterogeneity index as well as by
the characteristic shape of their H plots. We hope the current
work helps researchers in different areas using network-
based strategies to gain insights about the degree of hetero-
geneity that their networks have as well as relating it with
other organizational and functional properties of networks.
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