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SPREADING PROCESSES CAN 

AFFECT EACH OTHER

-: HIV increases susceptibility to other diseases
- : unsafe behaviours boost pathogen spread
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simple contagions
contagion symmetricly coupled

 ⇆ A B

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

 → A B
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MEAN-FIELD DESCRIPTION
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= −2ρ ​ + ϵ ​λ ​(ρ ​ − ρ ​)ρ ​AB AB B A ​tot AB B ​tot

+ λ ​(ρ ​ − ρ ​)ρ ​ + λ ​(ρ ​ − ρ ​)ρA B ​tot AB A ​tot A
△

B ​tot AB A
2



IMPLICIT SOLUTION FOR DRIVEN B
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CRITICAL VALUE OF THE DRIVING ?Ε ​AB
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CRITICAL DRIVING STRENGTH
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PHASE DIAGRAM



EFFECTIVE FORMALISM
simple contagion

with effective infectivity
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OBSERVING ONLY THE DRIVEN 
bistability in  by changing initial condition of 
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TAKE HOME
Simple drives simple: continuous
Simplicial drives simple: DIScontinuous
Effective formalism
Observing only driven contagion..



QUESTIONS?
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