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The Model

In this opinion formation model (Bagnoli, 2009), an individual can change its opinion by influence of their
neighborhood. The opinions are represented by spins σi ∈ 0, 1. The interactions between the individuals
follow a Watts-Strogatz small-world (SW) model, with a fraction p of random edges. The opinion
formation model is of Ising type, with antiferromagnetic pair interactions modeling anticonformism, and
ferromagnetic plaquette terms modeling the social norm constraints.

Dynamics

The influence of the neighbors is given by

hi =

∑
ij aijσj

ki

where aij comes from the adjancency matrix and ki is the number of neighbors of the ith individual.
The individuals change its opinion according the following rules:

τ (1|h) =


ε if h < q

(1 + exp(−2J(2h− 1)))−1 if q ≤ h ≤ 1− q
1− ε if h > 1− q

The quantity of interest is c =
∑
σi, the density of active sites.

Special Limits

I For ε = 0 (infinite plaquette terms) we have the absorbing states s = 0 and s = 1 if the social pressure is
above (below) the threshold 1− q (q), respectively.

I J > 0 or ferromagnetic interactions model a conformistic society while for J < 0 (anti-ferro) model an
anti-conformistic society. Whereas in the ferromagnetic case leads to two absorbing states, the anti-ferro
leads to an active phase where the former absorbing states are unstable.

I q = 0 and q = 1 represents the kinetic Ising model.

Mean Field

Results in a SW network

Time Evolution

First Bifurcation

Conclusions

I p = 1 approaches the mean field predictions;

I Bifurcation points takes a long simulation to equilibrium;

I Phase diagram suggests a small p value for the J? value predicted in the mean field approach.

I The geometrical transition observed by Argollo et. al at p = 0 does not appears to be modified by opinion
dynamics.
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