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Due to the considerable online social networks and their impact on society, scholars have been studying the
dynamics behind these processes (1; 2; 3). Here, we proposed a novel approach to simulate online discussions
on social networks, in which users and their friendship as the nodes and edges of a network. Our opinion model
is based on the idea of adding information from external sources and how users and social network algorithms
handle the information. The first step of this process represents a piece of news obtained outside the online
social network, simulated as a random number. Next, two separate steps are associated with this news piece:
post transmission and the post distribution. The post transmission models the willingness of a user to share the
information, creating a post in the social network. To do so, we used different probability functions based on
the difference between the post and the user’s opinion. Among the possibilities of this function, we considered a
function based on the cosine-squared, leading the users to post information they strongly agree with or disagree
with. The latter represents the scenarios in which users react to the news. The social network algorithm must
define the users who receive the information if the post is transmitted in a real social network. In order to
simulate this step, we modeled the post distribution. More specifically, with the basis of the difference between
the opinions of the posting user and their neighbors, another probability function is defined. Again, several
different post distributions were tested. Finally, if the users receive posts that disagree with their opinions, there
is a chance of breaking the friendship, which is modeled as a third probability function. If the friendship is
broken, the respective edge is rewired. Several variations of post transmission and the post distribution were
tested, as well as different network structures. Fig. 1 illustrates one step of the opinion dynamic and four possible
results. Our dynamic converged into many different scenarios, including opinion consensus, polarization, and
the formation of echo chambers. For various dynamic configurations, friendship rewiring can help promote echo
chamber formation. However, even without allowing friendship rewiring, this effect can also occur for specific
networks with well-defined community structures. Finally, we compare the results with real social networks. We
show that the outcomes of our model are similar to the real scenario in terms of polarization and echo chamber
formation. Our outcomes suggest that the social network algorithm can be important to mitigating or promoting
opinion polarization. The work described in this abstract has been published in (4), and the source codes can be
found at https://github.com/hfarruda/OpinionPolarization.
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Figure 1: The scheme of the proposed model is shown in panel (a), in which a randomly selected user (green
node) posts a piece of information, and two orange nodes receive the post. Panel (b) shows outcomes obtained
from the execution of our dynamics, which illustrates some possibilities of the resultant opinion distributions.
These plots represent the opinion assigned to nodes, b, against the average opinions of their neighbors (bNN ).
Heatmap I represents the cases in which the opinions are polarized, but there is no echo chamber formation.
This is evidenced by the fact that values of bNN tend to be close to the average. In heatmap II the opinions
are also polarized, but the values of bNN tend to be closer to 1 or −1, representing the echo-chamber formation.
In heatmap III, there is no polarization nor consensus, but extreme opinions exist. Another possible scenario is
when the consensus is reached, illustrated in heatmap IV.
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