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m A model of continuously varying opinions with heterogeneous interactions
between individuals is introduced

m It Is shown that consensus, polarisation and a spread of moderate
opinions (coexistence) are all possible in this model

m \We deduce what kinds of interactions between individuals lead to each of
the aforementioned states
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m Consider a set of individuals i = 1, 2,3, ...., N with opinions 0 < x;

m Opinions evolve continuously according to (inspired by the Lotka-Volterra

model in Ecology) i
. 1
B EX] — X; + ZZU (x]—§> :

J J

= g(x;) [N (1)

m The precise form of g(x;) does not affect the phase transitions (see
below), but it is convenient to choose g(x;) = x;(1 — x;) for the numerical
Integration.

m Quenched Interaction coefficients z;; are Gaussian random variables with

statistics

a? [o?
Var[zij] = W , COV[Zij,Zji] =

U
E|z;;] = N N (2)
m u IS the agreeableness — how likely individuals are to copy each other
m o IS the amount of heterogeneity in the interactions

m 0 <I <1isthe reciprocity — how closely related are z;; and z;;

m In the limit N — oo, the following single-opinion process has the same statistics as

Egs. (1)

x = g(x) {m(t) —x + u|m(t) 2 - To? fotdt’G(t,t’) :x(t’) ; | ar](t)}. (3)
m The coloured Gaussian noise 1(t) has statistics
(@) =0, (@) = ([x© -2 [x) -]). (4)
m The process is determined self-consistently so that
mo) = (), G = < ;;((f,))>. )

m This single-opinion process has a fixed-point solution. One can find the
distribution of opinions at the fixed point and analyse the stabillity.
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¢ — Fraction of opinions with x; # 0 and x; # 1 at the fixed point
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m Agreeableness (a tendency to adopt the same opinion as others —

m Disagreeableness (a tendency to contradict others —

m Highly heterogeneous interactions between individuals (large o) leads to unstable opinions and polarization

m Reciprocity of interactions (I' = 1) accentuates the effect of heterogeneity and promotes extreme opinions (not shown here)
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Stable coexistence

large positive u) leads to a majority at the extreme opinion

large negative u) leads to consensus at the moderate opinion

.‘«\“"’ '/ W\\ ///Q"" '\ '\V -
‘ v‘ Mt w'a.‘\/ 'A

. “_ A ‘\

\\‘/ ""
l“\\ /,«\,"/‘W

‘ ‘\
\"\"Il ‘\

v.w w

coexistence

LA \\\\\ ?; W“ \!: \‘
\\t\\\" Q~\\ ‘ A_’
0 % 50 75 100 '5 150 175 200
o} r

Universitat

de les Illes Balears




