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Opinion dynamics analysis of phenomena that
lead to social fragmentation and isolation

Summary

Opinion dynamics, the study of the distribution of people's opinions within a society,
or the processes that generate and shape those opinions, is a field that has been studied
using a variety of research methods. However, modern society is developing at an
extremely rapid pace, and people's information sources are expanding beyond the
limitations of space-time, and the means of communication are changing on a daily basis.
In particular, the expansion of Internet-based social network services has transformed
society. This has brought about major changes in the way people connect with each other
in society. In addition, since the beginning of this century, various social problems have
emerged, and events and phenomena have occurred that cannot be explained by data
alone. The first is the division and fragmentation of society, and there are countless
examples of conflicts and polarization. The second is the isolation of some people due to
widening disparities in wealth and human relations. It is necessary to understand these
social changes and to examine them from a socio-physical perspective, and a theory that
can keep up with social trends has been sought. Therefore, the purpose of this study was
to analyze and verify various aspects of society, especially focusing on the issues of social
fragmentation and isolation, using the Trust-Distrust Model, an opinion dynamics
theory that has been extended to handle both trust and distrust, from the conventional
theory based on consensus building.

First, let us review the definitions of the concepts discussed in this study. This study
focused on the evolution and distribution of opinions. In this respect, consensus building
refers to the convergence of people's opinions into one or more groups over time. On the
other hand, the lack of consensus is a state in which people's opinions diverge over time
instead of converging. Opinion distribution refers to how opinions converge and diverge
in a social group of interest. Isolation is the state of being isolated (independent) from
the opinion distribution as a result of exchanging opinions with others. Fractionalization
or division is a state in which opinions are divided among multiple groups and each group
has formed a consensus (convergence). Opinion distribution refers to the state of
convergence of opinions within a social group of interest.

Chapter 1 is an introduction, and Chapters 2 through 4 provide an overview and basic
concepts of opinion dynamics theory. Chapters 5 and 6 analyze the issues of isolation

and loneliness, division and fragmentation, which are the subject of this thesis. Chapter



7 touches on possible extensions to increasingly complex network structures. Chapter 8
is a discussion and Chapter 9 is a conclusion.

A brief summary of each chapter is given as follows. Chapter 2 describes the theory of
the Trust-Distrust Model. In Chapter 3, we examined the basic form of consensus
building. Generally, consensus means agreement of opinion, but agreement of opinion
also means agreement of the content of opinion. This study does not deal with the content
of opinions, but rather with the phenomenon of consensus formation (convergence) or
non-formation (divergence), and the evolution of people's opinions and the distribution
of opinions were observed and discussed. Simulations were conducted on the conditions
under which people in a society can and cannot form a consensus, using various network
structures. When people in a society are closely connected, the threshold of the
percentage of positive trust required to form a consensus in a random network structure
is found to be about 55%, the same as in a perfect network. In the scale-free network, the
hub-like person led to a charismatic function. It was also derived that when people are
sparsely connected, the threshold for the percentage of positive trust needed to reach
consensus rises and consensus building becomes more difficult. In other words,
consensus building is not easy in an environment with many people, such as an urban
environment, because the connection rate is lower. In Chapter 4, we used the Trust-
Distrust Model to examine the influence of the mass media on society and those who are
not reached by the mass media. The means of obtaining information today have changed
drastically from the past. Therefore, we conducted a simulation using opinion dynamics
as one means of examining how dominant the influence of mass media, such as television
and newspapers, is in modern society. We found that a certain range of people are guided
by the mass media due to the strength of the media effect and people's connections. The
effect is particularly pronounced for those who do not have strong opinions. The results
of this verification can be applied as a model for microtargeting. We also found that
people who are not reached by the mass media are indirectly influenced by the mass
media through their connections with others. It is important to provide detailed
information to those who are not reached by the media on a daily basis. It is necessary
to recognize that it is becoming increasingly difficult for the mass media to accurately
convey information to people using only the methods that have been used up to now.
Based on the research up to this point, Chapter 5 applies the Trust-Distrust Model to
the problem of loneliness, such as being left out and isolated from modern society due to
various disparities and slander. In several cases, we examined the influence of charisma
on the relationship between a person who is distrusted and isolated by society as a whole,

and the influence of the charismatic person's influence, trustworthiness, and strength of
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will. Since the charismatic person was trusted by society, the opinions of ordinary people
tended to approach those of the charismatic person. Isolated people were also found to
be saved from isolation by having a trusting relationship with a charismatic popular
person or by reducing distrust from society as a whole. This implies that it is necessary
and effective in the first place to make an effort to eliminate any distrust of oneself by
people in society before taking advantage of charismatic popularity. We believe that we
were able to present one clue to the problem of isolation and loneliness, which is
becoming a major social problem, from these results. In Chapter 6, we considered the
problem of social fragmentation and division, which has become a serious issue. In
today's society, new elements of social division have emerged, and it has become a serious
problem. Why people in a society are divided is a major subject of study not only in
political science but also in sociology. The phenomenon of social division is a complex
intertwining of several aspects, and cannot be considered simply as a repulsion between
the strength of opinions on a single axis of opinion. In this paper, a social simulation of
a divided society is conducted using the Trust-Distrust Model to examine the tendency
of people's opinion movements in a divided society and the possibility of avoiding the
division. When two groups with divergent opinions reach an agreement, the society is
divided into two parts. In this case, there is no room for compromise, and there is a strong
possibility of conflict between the two groups. On the other hand, if the trust between
and within groups is weak, or if there is little connection between them, neither group
will be able to reach a consensus and conflict will not occur. In the "in-group" and "out-
group,” the convergence and divergence of opinions also depend on the degree of trust
within the group and the degree of trust between groups. Based on the analysis in this
chapter, it also follows that the more diverse the composition of opinions in a society, and
the less strongly connected they are, the less likely they are to develop into conflicts. This
is significant as a hint and knowledge of one aspect, and we hope it will lead to further
research in the future. In Chapter 7, we proposed an extension of the Trust-Distrust
Model to the case of a multi-layered network, in which the entire social network and the
network of neighbors coexist. This facilitates the analysis of the distribution of opinions
when people in a society are involved in multiple networks, such as neighborhood
networks and social media networks. The results of the analysis show that it is easier to
reach a consensus when there is a society-wide network. The calculation results differ
depending on how strong the influence that people have on each other due to the
neighbor network is compared to the society-wide network. In a small community, the
neighbor network is overwhelmingly stronger. However, for people who live in a large

city and do not interact with their surroundings, the neighbor network is extremely weak,



and the social network as a whole is dominant. The opinion dynamics theory for
multilayered networks presented here can analyze differences in the structure of dual
networks, such as the size of the networks and communities to which people belong, and
the degree of closeness of ties, and is expected to become increasingly necessary in the
future. We believe that this will play a role in understanding the increasing complexity
of society.

Finally, we believe that through this research we were able to verify that the Trust-
Distrust Model is a highly flexible, scalable, and followable analytical method as a means
of approaching changing societies from a socio-physical perspective. We also believe that
we were able to present case studies of social phenomena such as isolation, loneliness,
and social division and fragmentation, which were the objectives of this research.
Although we have concluded that the problems of isolation and loneliness center on the
self-help efforts of isolated people, we believe that in reality it is difficult to solve these
problems by such efforts alone. Rather, we believe it is necessary for society as a whole
to actively address various problems such as disparity and slander. In addition, the issue
of social division and fragmentation requires not only an analysis of the structure of
conflict, but also a broadening of the perspective to include social network services, which
are expected to become the core of the communication infrastructure in the future.

It is hoped that this sociophysical approach will be further applied to the real world
through verification and research at universities and other institutions, and that it will

gain further maturity and recognition.
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