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Motifs in networks

* What is a structural motif?

e A small, connected subgraph that is
important for a network’s function
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Motifs in networks

[llustration™ Nreal Nrand =SD Zzscore
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Motifs in networks

 What is a structural motif?

* A small, connected subgraph that is
important for a network’s function

* What can you do with structural
motifs?
e Count them

e Simulate dynamics on
isolated structural motifs

How can we identify
motifs that are
important for
emergent properties
of networks?
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Choosing a dynamical system

Ornstein-Uhlenbeck process

Simple stochastic differential equation
Popular in neuroscience, econometrics, etc.

Linear-response approximation of IF model

dXt—I—dt — H(EA — I)Xt dt + G th
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System properties and process motifs
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Process motifs for covariance
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Structure motifs for covariance

One edge Two edges Three edges Four edges Five edges Six edges
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System properties and process motifs
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System properties and process motifs
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Process motifs for entropy
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Structure motifs for entropy

Largest
contribution

Second-largest

Third-largest

contribution

contribution

One edge
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(a) ¢=0.3367

D
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Conclusions

* A modeller’s perspective on the role of motifs in networks

* Flexible, modular framework for different dynamics and system
properties

* Mechanistic connections between structural motifs and their
contribution to emergent properties of processes on networks

* Microlevel understanding of maximum-entropy network structures



