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Beyond networks: Incorporating node
metadata into network analysis

Networks have become a powerful abstraction to represent a multitude of complex
systems and analyse them using a common set of tools. We use nodes to represent
entities and edges to represent interactions or relationships between them. The
network centric view of a complex system is one that says the connections between
entities are often more important than the entities themselves. This is not to say,
however, that information about the entities is useless, yet many network science
methods ignore this "metadata”.

In this talk, I will discuss how network structure and metadata can be used together.
Here, | will focus on node metadata: attributes or properties of nodes e.g. race or
gender of people in social networks, body mass or feeding type of species in ecological
networks etc. | will first describe a common misuse of node metadata as "ground truth”
communities for evaluating community detection algorithms, along with the theoretical
and practical issues associates with this practice. I'll then go on to describe a number
of methods for network analysis that we have recently developed to incorporate node
metadata. These include methods that use the network structure to predict missing
node metadata, determine if the distribution of metadata values over a network's
structure is random or not, and quantify the heterogeneity of metadata correlation
(assortativity) over edges.
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