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implement influence as opinion averaging predict zero future
opinion changes when all agents hold the same opinion [48]. The
same holds for models that assume both positive and negative
social influence, because in these models negative influence only
occurs when there are sufficiently strong opinion differences
between agents already at the outset of the influence process [88].
Hence, ACTB and existing models of social influence imply
critically different opinion dynamics that unfold from perfect
opinion uniformity, making this an interesting initial condition to
demonstrate the theoretical implications of ACTB.

Figure 2 shows a surface graph which depicts the development
of the opinion distribution during a typical simulation run. At the
beginning of the simulation (event zero), all 100 agents hold the
same opinion. The figure shows how bi-polarization emerges in
this simulation run. While opinions are approximately uniformly
distributed after about 10,000 simulation events, the distribution
becomes bimodal after about 15,000 events. Subsequently, the two
modes gradually become more accentuated and shift towards the
opposite ends of the opinion spectrum until, after about 30,000
events, the population is almost entirely split into two approxi-
mately equally large subsets of agents with opinions of 21 and +1,
respectively.

Opinion change is possible despite initial uniformity, because
agents base their opinion on different (randomly assigned) sets of
five pro and five con arguments. Thus, in some interactions agents’
opinions shift away from the initial consensus, because they learn a
new pro (con) argument and forget a con (pro) argument. Their
new opinion is then based on more pro (con) than con (pro)
arguments and takes a positive (negative) value. Figure 2 shows
that this results in an increase of the variance of the opinion
distribution in the first phase of the simulation run. After about
10,000 simulation events, the opinion is approximately uniformly
distributed. Due to the strong homophily, agents are matched with
interaction partners that have adjusted their opinion in the same
direction. These interaction partners will more likely provide each

other with arguments that further intensify their opinion tendency
rather than to communicate arguments that render their opinions
more moderate again. Eventually the opinion trajectories of all
agents move to one of the two outer ends of the opinion scale. At
this point, the opinion distribution stabilizes, because agents base
their opinions on either only pro or only con arguments such that
interaction is only possible between agents who already hold
identical opinions. Agents can no longer learn arguments that
could change their opinions.

1.3.4. Effects of homophily. According to ACTB, commu-
nication of persuasive argument can create bi-polarization only if
interaction partners are selected based on homophily. In order to
test whether homophily always entails bi-polarization, or whether
bi-polarization can only arise when homophily is sufficiently
strong, we conducted a simulation experiment in which we varied
the model parameter h between 0 (no homophily) and 8 (strong
homophily) in steps of 1. Per condition, we ran 500 independent
realizations of the simulation. In all simulations of this experiment,
we studied populations of 20 agents (N = 20). This is a plausible
group size for school classes and work teams [89], two of the
settings for which theory and empirical accounts of intra-group
conflicts suggest the possibility of bi-polarization dynamics [56].

Research on human cognitive capabilities suggests that humans
can process and recall between 4 and 7 chunks of information
[85,86]. For the simulation experiment, we therefore imposed that
agents always base their opinions on six arguments (Si,t= 6 for all i
and t). We replicated the simulation experiment with higher and
lower values of the parameter S and did not find qualitative
differences. We found stronger bi-polarization when agents
consider fewer arguments for opinion formation. This effect
obtains because it takes agents at least S interactions to drop a
newly adopted argument. Thus, when an agent with an extreme
opinion happens to adopt a counter argument, then this counter
argument will remain relevant longer if S is high. It follows that
this agent will hold a more moderate opinion for a longer period.

Figure 2. Bi-polarization generated by argument exchange and homophily (N = 100, P = C = 30, S = 10, h = 9).
doi:10.1371/journal.pone.0074516.g002
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perception of polarization? 
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Conclusion
• People do perceive polarization…

…and more strongly if they use 
social media more often.

• More polarized state in social 
media: people with more extreme 
opinions post opinion more often.

• Polarization is domain-specific, 
user dependent and possibly not 
symmetrical.


