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Abstract

Many complex systems are naturally represented as networks which lack an underlying geodesic space. That is,
elements of the network are naturally represented by their interconnection and not by their position in any real
space. A favourite problem in complex systems is then how best to infer sensible communities from the network
adjacency matrix. To be able to better frame this question, we first need to more precisely say something about
what we mean by "sensible" communities. The usual way to do this is to define a statistical measure that quantifies
the relative number of inter- to intra- community links - which we call *modularity". With this in mind, there are
several methods one can apply to choose suitable sets of communities which achieve local optimality of this
measure. [ will describe some standard methods and some of our own approaches to this problem. Most recently
we have developed methods that embed the network in a suitable geodesic space and then borrow ideas from
computational clustering algorithms to detect communities (joint work with Arif Mahmood, formerly of UWA
now with Qatar University). If I get time, I hope to finish by spending a few minutes talking about generative
algorithms for networks with communities - the problem here is that while we have algorithms to generate networks
with specific *nice® properties (preferential attachment, for example), and we have algorithms to generate
communities, the algorithms to generate *nice? networks with communities are rather clunky.
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