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Real-world networks often exhibit the following two key features, temporal evolution and
hierarchical organization. Consider for instance a social network. The network is tem-
porally organized both by people entering or becoming inactive in the social network,
and also at a shorter timing by people changing workplaces, schools or interests [3].

Structurally, networks are often orga- 2
nized at multiple scales, where the
coarse to the fine scales may corre-
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rise to small-world properties often

found in real networks [1].

Figure 1: A network of 12 vertices observed at two time
hierarchical organization have been instances. Between time ¢ = 1 to.t = 2, threp vertipes
independently motivated and studied from the yellow and blue community change hierarchical

multiple times [3, 1], to our knowl- organization forming the red community.

edge no-one has proposed a statisti-

cal generative model to capture both

effects.

Drawing on ideas from probability theory and new developments in hierarchical network modelling
[2, 4], the proposed model infers a distribution over temporal hierarchies from network data using
Markov-chain Monte Carlo sampling. We demonstrate the feasibility of the model on three different
social networks and discuss some of the challenges in modelling temporal hierarchies.

While both temporal evolution and
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