SIMPLICIALLY DRIVEN SIMPLE CONTAGION
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SPREADING PROCESSES CAN
AFFECT EACH OTHER

o &*-#: HIVincreases susceptibility to other diseases
o & -W, :unsafe behaviours boost pathogen spread
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INTERACTING CUNTAGIUN MODELS

[e.g. W. Cai et al,, Nat. Phys. 11, 936 (2015). L. Chen, et al., New J. Phys. 19, 103041 (2017).]

e simple contagions
e contagion symmetricly coupled

As B

But, behaviours best described by complex contagions,
and interaction often not symmetric. We do:

A-B
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OUR SPREADING MODEL
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A (UNSAFE BEHAVIOUR)

I3 (DISEASE)



MEAN-FIELD DESCRIPTION

PhAs = PAw [—1 + Aa(1 — pa,,)
+ Ny pa (1= pa,)]

PBiy = PBiy |—1+ AB(1 — pB,,)
+Ap(ean — 1)(pa,, — paB))]

PAB = —2paB + €aAB(PA,., — PAB)PB,,
+ A4 (PBu — PAB)PAw + N3 (PBu — PAB) P



IMPLICIT SOLUTION FOR DRIVEN 13
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SIMPLE CONTAGION 13 GOES
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SIMPLE CONTAGION 5 GOES

&8 Simple driver
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CRITICAL DRIVING STRENGTH
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PHASE DIAGRAM
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EFFECTIVE FORMALISM

simple contagion

PBu. = —PBux T AB PBu (1 — PBL,

with effective infectivity




DBSERVING ONLY THE DRIVEN 15

bistability in B by changing initial condition of A
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TAKE HOME

e Simple drives simple: continuous

e Simplicial drives simple: DIScontinuous
e Effective formalism

e Observing only driven contagion..



(UESTIONS?




