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b) Infection
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We used the mean-field equation to find the theoretical onset of
bistability, where two stable equilibria can exist, which we denote 𝛽3𝑐 . If
the system crosses over the unstable branch (also called a “critical
mass”), the system explosively transitions to an epidemic equilibrium;
below it, the infection dies out.
We used the undirected configuration model for the pairwise network and
two ways of choosing the 3-hyperedge connections, degree-correlated
and uncorrelated:
𝛽3𝑐 /𝛽2𝑐 with respect to the powerlaw exponent, 𝑟, and the maximum
degree in the degree-correlated
case

c) Infection from
a friend group

The network-based SIS model is simply a) and b).
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𝑁 nodes with degrees 𝑘
𝑥𝑘 is the fraction of infected nodes with degree 𝑘
𝑃 𝑘 is the number of nodes with degree 𝑘
The infected population average is
𝑃(𝑘)𝑥𝑘
𝐼 =
𝑁
𝑘

𝛽2𝑐 is the epidemic threshold, above which epidemics occur
𝛽3𝑐 is the threshold at which explosive transitions to appear
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Mean-Field Simulation

The mean-field equation is

Average Infected

GOAL: Developing more realistic models of social and viral
contagion by not only including pairwise (i.e., person-toperson) interactions, but higher-order interactions as well (i.e.,
group interactions). We use the generalization of a network
known as a hypergraph.

Mean-Field Theory Continued

Degree-correlated

Phase diagram as a
function of 𝛽2 and 𝛽3 , found
by numerically solving for
the equilibria of the meanfield equation

Uncorrelated

Measure of bistability for different
values of 𝛽3 and different networks

Conclusions
• Heterogeneous networks suppress explosive transitions
• Triangles uncorrelated with the network degree suppress explosive
transitions
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