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There has been much recent interest in the growth of networks, particularly with
reference to the WWW, but also in various social and in biological contexts. These
are often described as having a power law distribution for the degrees of the nodes.
Such a power law arises from the preferential attachment model (due to Simon(1954)
but usually accredited to Barabasi and Albert(1999) in which new nodes are added to
an existing network one at a time, and each new node is then linked to some m pre-
existing nodes which are chosen with probabilities proportional to their degree. Such
a process leads to a power law distribution for the degree distribution (Barabasi and
Riorden,2001, Jordan,2006). This simple model is attractive since it envisages nodes
which have already proved of value as acquiring new links more readily than those of
lesser value.

The simplicity of this model has led some to claim there is some universality for some
a process, though often there is little justification either statistically or logically. For
example, in a Y2H (yeast-two-hybrid) experiment pairs of proteins are assayed to see
if they bind, the outcome can then be represented as a graph in which each protein is
represented as a node, and each edge corresponds to binding between the
corresponding proteins. The structure of the network is of considerable interest in the
attempt to understand organic evolution. It has been reported that the degree
distribution (degree of a node is the number of edges adjacent to that node) satisfies a
power law. However this claim is hardly substantiated by the data since there is little
attempt to fit the data properly, and the experimental design is completely ignored.

Here | shall discuss the inadequacy of the fitting of the power law and introduce a
“new” model, the domain model which attempts to model the process of protein
binding (albeit in a highly abstracted form). We shall present results regarding the fit
of this model to the basic data (allowing for the sampling), and results on the
probabilities of certain motifs.
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