Clustering of random scale-free networks
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We derive the finite size dependence of the clustering
coefficient of scale-free random graphs generated by the
configuration model with degree distribution exponent
2 < v < 3. Degree heterogeneity increases the presence
of triangles in the network up to levels that compare to
those found in many real networks even for extremely
large nets. We also find that for values of v ~ 2, clus-
tering is virtually size independent and, at the same
time, becomes a de facto non self-averaging topological
property. This implies that a single instance network is
not representative of the ensemble even for very large
network sizes.

In the absence of high degree nodes the Clustering co-
efficient of the resulting network is given by [1]:

Gk~ 1)
RN .

That vanishes very fast for large system sizes. However
in the case of a scale-free networks it predicts a behaviour

C~N (2)

that diverges for v < 7/3. This is because this derivation
does not account for the structural correlations among
degrees of connected nodes that appear in order to be
able to close the network for degree distributions with
v <32

Here we explain how to derive the correct scaling be-
haviour of clustering for scale-free random graphs with
2 < v < 3. We also show that when clustering is very
high and becomes nearly size independent.

Using a Canoncial version of the configuration model
(hidden variables) we were able to derive that the Clus-
tering coefficient depends with the size of the system as
follows:
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FIG. 1. Clustering coefficient as measured in numerical
simulations for different values of v and size N with Kmin = 2
and k. = NYG=1 Rach point is an average over 10* dif-
ferent network realizations. Dashed lines are the numerical
solution and solid lines are the approximate solution. The
inset shows an extrapolation up to size N = 108.
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