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NETWORKS

Networks form the substrate of a wide variety of systems.

Gene regulation

Internet Ground transportation

Structure <> Dynamics <> Evolution J




HOW TO CHARACTERIZE LARGE-SCALE STRUCTURE?

(Flickr social network) l (PGP web of trust)

Find a meaningful network partition that provides:

» A division of nodes into groups that share
similar properties.

» An understandable summary of the large-scale
structure.

» An insight on function and evolution.




INFERRING MODULAR STRUCTURE

Generative models

Model likelihood: P(Al6,b)

A — network
b — partition of the nodes into groups
f# — more model parameters

Bayesian inference

P(A[b)P(b)
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STRUCTURE — FUNCTION AND DYNAMICS

Arbitrary modular structures.
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EVOLUTION OF ROBUSTNESS

Structural phase transitions

increasing selective pressure 8

Core-periphery
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