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Simple vs. complex contagions
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Contagion kernel un.nfles these pa.rad.lgms, maps number of cs(v) =1—(1-pB)"

exposures to probability of transmission.

Landry et al. ’24, Cencetti et al. ’23, Andres et al. ’25 develop

methods for kernel inference.

Contagion kernel inference = mechanism selection!



Emergent complexity
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Contagion process appears
complex, even when every node
follows simple contagion rules.

This is emergent complexity, arises

from, e.g.,

- heterogeneous parameters
(St-Onge et al. ’24)

- synergistic contagions
(Hébert-Dufresne et al. ’20)

- uncertain contact topology
(Landry et al. ’24)



Emergent complexity

Our contributions
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Contagion process appears
complex, even when every node
follows simple contagion rules.

This is emergent complexity, arises

from, e.g.,

- heterogeneous parameters
(St-Onge et al. ’24)

- synergistic contagions
(Hébert-Dufresne et al. ’20)

- uncertain contact topology

* Measure and map emergent complexity across structure and heterogeneity.
* Use mixture model to disentangle apparent from mechanistic complexity.



Emergent complexity & correlated heterogeneity
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Two-block SBM experiment withn = 256, (k) = 18.

Block 1 node assigned simple kernel ¢(P with probability 1 — w,

¢(?) with probability w. Opposite for block 2 node.

Observing SIS contagion process yields exposure-outcome tuples
(v, num. infections, num. failed infections) for each node.
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Emergent complexity & correlated heterogeneity
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Structural effects on emergent complexity
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Two-block SBM experiment with imbalanced
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Disentangling mechanistic and emergent complexity
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Thank you! Questions?

Katerina is happy to be infected
with postdoc opportunities!

Daniel William Jean-Gabiriel Laurent Nicholas W.
Kaiser Thompson Young Hébert-Dufresne Landry
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