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Abstract

To illustrate how the stigmatization of social movements arises from its micro-
foundations—emotional confrontation, I model the process of such stigmatization
on social media using an evolutionary game with two sub-populations—the par-
ticipants of a social movement and outsiders in the general public. Based on the
critical assumption of “hostility as retaliation”, the members of the movement, who
are hostile toward the general public, and haters in the general public reproduce
each other. Suppose there are enough such hostile members so that it exceeds the
stigmatization threshold. Then, the social movement is stigmatized and locked in
conflicts with haters outside the movement. The stigmatization of a social move-
ment can be a self-fulfilling prophecy. When there are initially enough haters, even
if a social movement is peaceful at the beginning, the speed at which the movement
becomes hostile under outgroup pressure will outpace the rate at which it can win
public support, and finally induces the stigmatization equilibrium.

Keywords: Social movement; stigmatization; evolutionary game; Echo Chamber;

censorship.
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1 Introduction

More and more social movements—from Black Lives Matter to MeToo, from the climate
movement to Occupy Wall Street—are being initiated and are happening online (Hara
and Huang, 2011). The ease of setting up groups, the global reach of networked com-
munities, and the convenient facilitation of organizational activities all contribute to the
widespread use of social media sites for social movements (Wall, 2007). Moreover, un-
der the tremendous political risk of offline activism, social movements in autocracy rely
on online discourse even more than their counterparts in democracy (Feng, 2017; Tan,
2017). In cyberspace, people can quickly obtain information about a social movement and

interact with its participants, forming their opinions about the movement accordingly.

Stigmatization refers to that social movements are misunderstood by society as the
advocated value are distorted, and the participants are tagged with negative character-
istics. We see significant conflicts between participants of a social movement and the
general public. Previous studies Harel et al. (2020); Bar-Tal (2007) notice that ideolog-
ical divergence and emotional confrontation are the micro-foundations of social conflicts
in cyberspace. Conflicts exist in both intergroup and intragroup interactions, and out-
group pressure leads to further polarization inside a specific social group. Meanwhile,
social media amplify the emotional factors that drive the conflicts. I follow this micro-
interaction-based and emotion-driven approach to study the process of stigmatization of
social movements in a dynamic process, discussing how the macro outcome of stigma-
tization emerges from micro-interactions between participants and non-participants of a

social movement online.

I first go through the informal literature related to the conflicts in social movements,

narrowing down the analytical scope of stigmatization to its micro mechanism—people’s
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online interaction, and arguing that conflicts can manifest themselves through the device
of emotional antagonism. Second, I discuss the limitation of existing formal models
on their application to the question of interest. Then, using evolutionary game theory,
I build a model to capture the dynamics of opinion evolution and conflict between two
populations—the participants of a social movement and the general public. In the model,
participants are either hostile or moderate towards the general public, while the outsiders
of the movement are either haters or sympathizers. Conflicts happen inside the movement
between hostile and moderate participants of a social movement; outside the movement,
only moderate participants and sympathizers maintain peace. The assumption that a
peaceful person loses more utility in conflicts than an emotionally hostile person drives

all the implications of the model.

The model has several theoretical implications. First, hostile participants of a social
movement and haters in the general public conflict with but also reproduce each other.
Second, there exists a stigmatization threshold so that if there are enough hostile mem-
bers of a social movement and haters in the general public, the evolutionary outcome is
the stigmatization equilibrium in which all players choose the hostile/hater strategy. The
larger the initial proportion of haters in the general public, the less hostile a social move-
ment is needed to induce this stigmatization equilibrium. Third, the stigmatization of
social movements is a self-fulfilling prophecy. In a specific situation, the social movement
is not hostile at the beginning and is winning more sympathizers outside the movement,
but enough level of initial stigmatization (haters in the general public) is creating more
hostile participants of a social movement. If the latter effect is stronger than the former
effect, then hostility toward the social movement still crosses the stigmatization thresh-

old. In the situation above, severe stigmatization at the beginning produces a social
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movement that is antagonistic to the general public in the end. In others words, when
the general public expect the movement to be extreme at the beginning, the movement

will become extreme at the end.

2 Literature review

2.1 Conflicts, stigmatization, and emotions in social movements

Some social movements suffer severe stigmatization among the public (?Kim, 2018; Bav-
oleo and Chaure, 2020; Yang, 2014; Ka, 2021). Take the feminist movement worldwide as
an example. South Korea’s backlash against radical feminism became a solid voting base
for conservative parties in the 2022 presidential election(Kim and Lee, 2022). In China,
feminist expression online easily suffer from trolling, (Mao, 2020) and the antagonism
between men and women has become a salient phenomenon in Chinese cyberspace . In
India, feminism is widely perceived as a western ideological invasion and hated among
male anti-feminist Nicholas and Agius (2018); Rothermel (2020). Conflicts are inevitable
between the thriving, progressive force and reactionary social structure (Pachter, 1974).
The reactionary structure and its apparatuses stigmatize their challengers and have many
names—racism, sexism, homophobia, and so on. On the individual level, stigmatization
happens when some people hold false beliefs that a social movement and its participants
are negative. Therefore, stigmatization is ideological instead of material. Scholars dis-
cuss who stigmatizes and why they stigmatize. The privileged group usually has limited
empathy for the oppressed (DiAngelo, 2018). It thus holds negative perceptions of social
movements that try to address social injustice and stigmatize them as“seeking privilege”

and “creating oppression 7 (Dignam and Rohlinger, 2019; Van Valkenburgh, 2021).

!see https://www.bbc.com/zhongwen /simp/chinese-news-55571627
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However, social movements also find their allies in the general public. Whether the
privileged can be recognized as participants of a social movement has always been de-
bated. For example, they De Beauvoir (2010) argued that men could not be called fem-
inists because they lacked life experience as women. Putting aside the naming problem,
apart from those who already identify themselves as participants of the movement, some
sympathizers are generally pro-movement or open to its ideas. For instance, the sup-
port of African American men is essential in the practice of Black Feminism—empathy
and support, if not “participation”, were made possible by the unity legacy of shared

participation in the civil rights movement (hooks, 2000).

Besides stigmatization and conflict outside the social movements, there are also in-
tergroup conflicts between participants with different ideologies in a social movement.
Harel et al. (2020) Shows that unaligned ideology in reciprocal interactions is an im-
portant foundation for conflicts to happen. Ideological divergence translates into hostile
emotion and behavior, and intragroup ideological pressure further leads to opinion po-
larization and friction inside the socio-political group. Work Bar-Tal (2007) argues that
in intractable social conflicts, people justify their own group and stigmatize other groups
as “evil”. Hence, ideological divergence causes conflict and stigmatization. In social
movements mainly, conflict happens between the moderate and radical factions. The
Baader-Meinhof (Aust, 2009) complex was one of the most extreme parts of the radical
left in West Germany, and it finally broke up with the more moderate left-wing, resort-
ing to terrorism to achieve its cause. The Scum ManifestoSolanas and Avital (2004)
broadcasts the voice of radical feminism, and this legacy is appreciated and criticized by

different feminist practices.

The discussion above indicates that first, there are several different strategies in the
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framework of a social movement—participants with varying ideologies in the movement,
sympathizers in the general public, and enemies in the general public; second, ideological
divergence is the micro foundation of conflicts and stigmatization in social movements.
Then, what kind of ideologies divergence mainly cause conflict and stigmatization? Koo
(2020) understands conflicts and stigmatization in the South Korean radical feminist
movement as the result of trolling behavior—which is mainly emotion-driven and does
not involve clear political agenda. Feminists in such forums like Megalia and Womad
were trolled because they were not aggressive to biological men enough or did not agree
with the tactic of “mirroring misogyny”. Kim (2018) argues that the trolling and gender
essentialism of such feminist practice is criticized as nonconstructive by its opposition. Ka
(2021) also documents that rather than political blueprints, stigmatization and conflicts
are driven by hostile sentiments. She also notices that even though there is a high diversity
of ideologies in a social movement, people use reduced tags to label themselves as “radical”
and “moderate” feminists, which is an emotional division of how hostile you are towards
men and patriarchy rather than their political agendas. For instance, participants of
the 6B4T feminist movement in China and South Korea usually identify themselves as
radical feminists due to their strong criticism of patriarchy. However, they only adopt
individualistic resistance such as “no marriage” to resist without radical demand for social
reform de facto. Hence, the conflicts in social movements may not necessarily be between
radical and moderate groups but between people with hostile emotions and less hostile
emotions towards the status quo. Similarly, people in the anti-movement forces also have
a higher emotional hostility towards the movement, while self-identified sympathizers are

less hostile.

I consider this emotion-driven approach valuable to help explain conflicts and stigma-
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tization of social movements in the social media era. I then discuss how emotion and

hostility are amplified by social media infrastructure.

2.2 Social movements in social media era

In the era of social media, some mechanisms make online communities more prone to in-
terpersonal emotional hostility and conflict. First, social media reduces the coordination
cost of social movements Van Laer and Van Aelst (2010); Kelly Garrett (2006), facilitating
the spread of opinion and creating more chances for online interaction related to a par-
ticular social movement. For example, Crossley (2015) argues that social media not only
helps the mobilization of feminism but also amplifies the voice of feminist influencers and
helps information diffusion. However, social media also has the same effect on the anti-
movement force, intensifying the conflict between the two forces. Second, information
segregation and the logic of community feedback help social media amplify the impact
of group polarization (Sunstein, 1999), making homophily and opinion polarization is a
common feature on the internet (McPherson et al., 2001). This opinion polarization is
more likely to happen when the topic is political (Barbera et al., 2015), and it naturally
translates into sentiment polarization (Harel et al., 2020)—more extreme emotional sta-
tus of people overall. Empirical evidence shows that negative emotion (Del Vicario et al.,
2016) is infectious, and someone who receives negative feedback tends to send more of
such feedback to others in the futureCheng et al. (2014). Therefore negative emotion
among the population reinforces itself on social media platforms. Finally, the anonymous
online environment reduces the cost of trolling and other violence and amplifies the voices

of fight-pickers in real life, contributing to conflicts (Bor and Petersen, 2022).

This branch of literature conveys that social media amplify ideological and emotional



MA Thesis 7

polarization. It also supports the leverage of an emotional-driven approach to under-
standing political phenomena on the internet. These studies concentrate on technological
aspects and platform interaction logic, emphasizing the interaction between people and
the dynamic nature of opinions and emotions. Next, I will show models related to the

dynamic evolution of opinions and discuss where my model can build on.

2.3 Related Models

Linking macro and micro level of analysis is an important task for social scientist(Coleman,
1994; Sawyer and Sawyer, 2005; Raub et al., 2011). It is usual to set up a formal model to
discuss how macro outcomes emerge from micro-interactions. Literature on the stigmati-
zation of social movements and social media suggest that the micro foundation of stigma-
tization and conflicts in social movements is ideological divergence—the divergence of
people’s opinion and attitudes. Accordingly, we need a model that can explain stigmati-
zation by showing the process of opinion evolution, linking the macro outcome with the
micro mechanism.

Previous models that involve opinion evolution incorporate one single population only
and consider “persuasion” in multiple forms are the mechanism. In other words, people
change their minds because of social feedback (Banisch and Olbrich, 2019; Bertotti and
Delitala, 2008; Chen et al., 2020; Di Mare and Latora, 2007; Yuan et al., 2021). Some
benchmark models try to find the condition of convergence or explain the formation
of opinion polarization. In contrast, others extend them in different social networks,
under uncertainty, or in a multi-dimensional environment. No model so far involves two

divergent populations with different interaction rules.

Furthermore, no model considers the effect of censorship, which is a crucial and om-
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nipresent feature in autocracy. Therefore, incorporating censorship into the model of
opinion evolution can enrich the knowledge of the effect of censorship. Currently, stu-
dents of authoritarian politics have discussed the mechanism of censorship as Bayesian
persuasion (Gehlbach et al., 2021) and its role in preventing collective action (King et al.,
2013) and discouraging opposition but also bringing about self-censoring, which reduces
the information capacity of an autocrat. Nevertheless, no study has yet examined the

effect of censorship on the evolution of social movements.

My model contributes in three aspects. First, I involve the dynamics of opinion
evolution of two heterogeneous population, participants of the social movement, and
outsiders in the general public, rather than a single population. This captures the reality
that intergroup and intragroup interaction both exists (Harel et al., 2020), and allows me
to examine the effect of outgroup pressure (emotional hostility) on the opinion evolution
of the social movement. Second, my model provides another possible approach to opinion
evolution that results from netizens’ population replacement and culture inheritance in
a given environment, complementary to the approach of persuasion via social feedback
in the existing literature. This setting is a weaker assumption that allows people to be
stubborn—opinions as strategies are assigned and unchangeable once the players enter the
game, rather than assuming that they easily change their minds due to others’ opinions.
Third, I incorporate the effect of censorship and Echo Chamber into my model as two

extensions, generating new theoretical implications.

2.4 Comments on previous literature

The stigmatization of social movements happens due to ideological divergence between

the participants of social movements and the general public. The macro outcome of
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stigmatization emerges from ideological conflicts in the micro-interaction of people online,
and this requires a model that is able to link both macro and micro levels. In the social
media era, such ideological conflicts happen on digital platforms, and emotional hostility
is amplified by the technological properties of social media. Hence, emotional hostility
affects the stigmatization of social movements and online conflicts more in the social
media era, which requires the academia to incorporate the emotion-driven approach in

understanding the dynamic process of the stigmatization of social movements.

Several models of opinion dynamics relate to my research question in that they discuss
how people’s opinion change and how macro pattern is produced through this dynamic.
However, they are not enough to settle my question. First, they only contain one single
population, neglecting the reality that conflicts exist in both intergroup and intragroup.
Second, they also do not involve censorship, which widely exists in authoritarian regimes
and has a significant impact on the stigmatization of social movements. Third, previ-
ous models only consider the persuasion effect of feedback as the driving force of the
opinion dynamics, ignoring alternative approaches such as population replacement under
evolutionary pressure. To build on previous literature, I set up an evolutionary game
theory model to capture the opinion dynamics of social movements online. My model
contains two populations —the participants and outsiders in the general public, consider-
ing evolutionary fitness and population replacement as a new approach to frame opinion
dynamics and discuss the effect of censorship and Echo Chamber as model extensions.
The implications of my model help the understanding of my research questions—how the
stigmatization of social movements emerges from micro-level ideological and emotional

conflicts among people.
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3 Method

This paper is the first one to leverage evolutionary game theory as a tool to analyze the
opinion dynamics of social movements. Hence, a basic introduction to evolutionary game

theory and its suitability for my analysis is needed.

In traditional non-cooperative games, scholars assume players to be rational and
strategic (Osborne et al., 2004; McCarty and Meirowitz, 2007). However, the strong
assumption of rationality is not always the case. Apolitical random events impact voters’
behavior, such as the occurrence of shark attacks influencing election outcome (Achen
and Bartels, 2012); ignorance is an important explanatory variable of why voters support
trade protectionism (Rho and Tomz, 2017). These examples suggest that in discussing
decentralized group behavior, it is more realistic to set up weaker assumptions about the
rationality of players. In evolutionary game theory, players are considered to be non-
strategic, so their strategies (genes) are assigned once they enter the game, and it never
changes. Therefore, in a basic evolutionary game theory setup, a player’s strategy is the
same as her type. The proportions of different strategies in a certain population change
according to natural selection pressure—different strategies have different levels of fitness
(payoffs) as a function of the overall strategy profile (the proportions of all strategies of
all populations), and the probability that a certain strategy leave ”offspring” is positively
correlated with their fitness. Hence, the fittest survive in the evolutionary game, and
strategies with low payoffs decline.

As a modeling method initiated in biological studies, is it feasible for social scientists
to apply evolutionary game theories? Weibull (1997) and Friedman (1998) both introduce
the evolutionary game to social science and argue that evolutionary game theory is of

great value for analyzing large-scale decentralized behavior of players (individuals, firms,



MA Thesis 11

and so on). Different from biology, the inheritance of strategies in social science is through
norms, culture, and social networks. For the research question of this paper—how the
stigmatization of social movements emerges from online interaction—the targeted pop-
ulation (netizens) is vast, and it is natural to consider them non-strategic. Empirical
evidence shows that the behavior and opinion of new users of a specific social media plat-
form are strongly decided by the pattern of current existing users (Cheng et al., 2014),
which satisfies the “inheritance” approach of evolutionary games. Furthermore, the evo-
lutionary game model assumes random matching between players, which is common in
social media subgroups where everyone has access to interact with other members. It
is easy to incorporate the effect of homophily to make the matching rule more realistic.
Therefore, an evolutionary game is suitable to depict the dynamics of opinions in a spe-
cific online community. Readers should restrict the interpretation of my model to small
to medium-size online communities where netizens intensively interact with each other.
The next section is a detailed introduction of the baseline model setup, including the

basis of specific settings and the justification of the assumptions.

4 Model

There are two sub-populations in the game: participants of a social movement A and
outsiders in the general public B. The whole population is normalized to 1, so that
A+ B = 1. Among the participants exists two strategies, hostile A; and moderate Ay
and among the general public exists two strategies, haters B; and sympathizers By. Table
1 shows the conflict-peace relations between the four strategies.

The two strategies of participants of a social movement is divided by their emotional

attitudes—be friendly/hostile to whom. Hostile participants (A;) consider moderate
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Table 1: Conflict Relations Between The Four Strategies

A; Hostile | Ag Moderate | B; Hater | By Sympathizer
A; Hostile Peace Conflict Conflict Conflict
Ag Moderate Conflict Peace Conflict Peace
B, Hater Conflict Conflict
By Sympathizer Conflict Peace

participants and all individuals outside the movement evil and only maintain peace with
their kind. Examples of this strategy could be gender essentialist feminism discussed
in Koo (2020). Readers should notice that this is an ideal type. Meanwhile, moderate
participants (Ag) can maintain peace with their own kind and moderate outsiders but
will conflict with any hostile individual. Among the general public, the sympathizers
By can interact peacefully with moderate participants of the social movement but not
the hostile participants; the haters B; hate the movement and conflict with both types
of participants. The alternative rightists make ideal examples of the “hater” strategy
in online interactions (Van Valkenburgh, 2021; Dignam and Rohlinger, 2019). The level
of stigmatization of a social movement is represented by the proportion of players in

population B that adopt the hater strategy.

The initial proportions of all strategies are decided by factors not included in the
model, such as culture, propaganda, or historical memory. The strategies of players when
T = 0 refers to their initial expectation of how other players’ strategies are, because it is

before actual interactions.

The participants interact with both participants and outsiders, while outsiders only
play with participants. This setup is justified that a participant may spend much time
getting information from and chatting with both their peers in the movement (for alliance
or opinion exchange) and outsiders (for propaganda and voicing for the movement). In

contrast, a typical outsider in the general public spends limited time deciding whether to
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hate or sympathize with the movement based on their interaction with the participants.
Outsiders do not spend much time discussing the movement with their peers (there are
so many social movements, but so much work and so little time!), which means the game

between outsiders is trivial.

The baseline model adopts random matching between players. The chance that a
player meets a certain kind of strategy depends on the global proportion of that strat-
egy. The definition of “interaction” in this study is general—it can be direct and dyadic
communication between two players, one-way observation of information from another
player, or small group discussion—and could be seen as an abstraction of online informa-

tion flows.

Table 2: The Strategic Form of Fitness

Ao 1,1 l—e, 1—m 1,1 l—e, 1—m
A j1l—m,1—e¢ 1,1 l—m,1—e|1—nve, 1—re

The fitness form (Table 2) of an evolutionary game is similar to the strategic form
of payoffs in traditional non-cooperative games. The fitness is substantively ordinal,
decided by several assumptions. First, people lose psychological utility from conflicts
online. Second, in conflicts, people with moderate attitudes (Ag and By) lose more
utility than hostile people (A; and Bj), which is the critical assumption of this model.
This assumption is inspired from the theory of emotional contagion Del Vicario et al.
(2016)—the contagious nature of antagonism shows the supermodularity of antagonistic
emotion so that it should be a dominant strategy when facing another player with hostile

strategy. The second assumption means that m < e € (0,1) and v € (0,1). Let anp
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denotes the fitness when strategy o meets 3. The fitness of a strategy is:

(1) wa, = Y Ajaa.a, + Y Bjaas,

2) up, = Y Ajap, a,

After clarifying the fitness form, we can calculate the replicator dynamics—the growth
rate of a particular strategy in terms of the proportion in its own sub-population with
respect to continuous time parameter t. The decision of signs of the replicator dynamics
are simple: the proportions of those strategies with higher-than-average fitness in their

own sub-population grow. The following equations specify the growth rate of a strategy:

8AZ Ao'U,A + Al'LLA
= A;(uy, — 2 L) = A, A (ug, — .
(3) at 1(qu A0+A1 ) Q Z(UAz U’A—z)
8BZ B()UB + BluB
4 = Bz‘ . . L) = Bz'B—i i %
(4) g (us, B+ B, ) (up, — up_;)

The sequence of the game is:

1. Nature chooses the initial @;,=(A,, Biy,) by a generic distribution F', so that the
proportions of all four strategies are decided.

2. All players in the whole population interaction with each other in time ¢ according
to a certain matching rule (pure random matching in the baseline model).

3. The fitness of the strategies is realized by aggregating the fitness of players that
adopt it.

4. The proportion of the strategies grow/decline according to the replicator dynamics



MA Thesis 15

until 2 converges to any evolutionary stable state (ESS).

5 Analysis

By looking at the fitness form, we infer that this game is similar to a coordination game
where players across populations want to match their types. In other words, if new
entering players in time t anticipate other players more likely to be moderate (Ag or
By), they are more likely to inherit the moderate/sympathizer strategy, otherwise they
are more likely to inherit the hostile/hater strategy. There exists three Nash equilibria
in a basic coordination game, but the unique interior solution is not an ESS because it
does not have a uniform barrier of invasion (Weibull, 1997) so that any external shock at
the interior Nash equilibrium will lead to convergence to the other two ESSs. Therefore,

there are two ESSs in the game.

Proposition 1 (Evolutionary Stable States) There exists two evolutionary stable state.
First, the peace equilibrium x} = {A; = 0, By = 0} in which all players are moder-
ate participants or sympathizers of the movement; second, the stigmatization equilibrium
xi = {A1 =1, By = 1} in which all players are hostile participants or haters of the

movement.

The proof of which is trivial. Proposition 1 shows that in any ESS, both participants
and outsiders match their type. The first ESS in which all players adopt the moderate
or sympathizer strategies is the peace equilibrium and there is no conflict and stigma-
tization, while the second ESS in which all players adopt hostile or hater strategies is
the stigmatization equilibrium, and there are conflicts and stigmatization between the

movement and the general public. The result is not intuitive since it is common that
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opinion divergence exists in the movement and the general public empirically. However,
readers should notice that, first, the interaction environment in the model is where all
players can interact with each other, hence the equilibrium result is restricted to certain
online communities, forums, or platforms, rather than the internet as a whole; second,
the equilibrium can be interpreted as the tendency and direction of evolution according
with respect to time ¢, therefore what we observed in real life can be still in-progress of

the evolution.

Now I analysis the dynamics of evolution. Before the global mixed strategy @ con-
verge to any ESS, the proportion of strategies change according to the signs of replicator
dynamics. Because there are only two strategies in a certain sub-population, if the pro-
portion of one strategy grows, the other one must decline. Therefore, the conditions for
the proportions of moderate participants Ay and sympathizers By to grow, so that the

proportions of hostile players A; and B; decline, are given by:

(5) Up, > Uap,

(6) up, > Up,

which solve four domains divided by two curves, C'1 and C2 so that:

(7) Cl1: A

e+m—ey

(ep + mp) Ay m
(I-p)le+m—ey) (1-p)e+m—ey)

(8) C2: B =-
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and the four domains are shown in Figure 1. In figure 1, point (A}, B}) is the interior
Nash equilibrium of the game, C'1 satisfies up, = up, and C2 satisfies u4, = u4,. Denote
the proportions of strategies in time ¢ as ;. If @; is in Area 1, A; and B; both grow,
and the game converges to the stigmatization equilibrium ¥, else if @; is in Area 2, A,
and B both decline, and the game converges to the peace equilibrium @}. This result is
intuitive and reflect the situations in reality that when both participants and outsiders of
a social movement is hostile (moderate) enough, the relationship between the movement
and the general public is high-conflict (peaceful). The property of replicator dynamics in

Area 1 and 2 is formalized as Lemma 1, which is important for analysis of Area 3 and 4.

Lemma 1 (Replicator Dynamics in Area 1 and 2) In any timet, if z; = { Ay, Bt}

satisfies that Ayy > —2— and By; > — (eptmp)A1e +7 , the evolutionary out-

6+m ey (1-p)(etm—ey) = (1- p)(6+m ev)
come converges to ¥ when t — +o0; if @y = { Ay, Bi} satisfies that Ay < e = and
(ep+mp)A : *
By < —(1_p)(e+m_1é7) + (1_p)(:ﬁm_w), the evolutionary outcome converges to ap when

t — 4o00.

It is more interesting to discuss dynamics in Area 3 and 4, In these two areas, the A;
and Bj evolve in the opposite direction. In Area 3, there are too many haters B; in the
general public so that the proportion of hostile participants grows as retaliation, while at
the same time, because there are enough moderate participants to interact peacefully with
the general public, the proportion of sympathizers of the movement also grows. Situation
in Area 4 mirrors the dynamics in Area 3 so that the social movement is becoming
moderate while the proportion of its haters in the general public grows. Clearly, the
evolutionary outcome in Area 3 and 4—whether it converges to the peace equilibrium
xp or the stigmatization equilibrium @¢—depends on the relative speed at which two

sub-populations evolve in opposite directions. Take dynamics in Area 3 for example,
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if the speed at which the movement becomes more hostile overwhelms the trend of the
general public to be more friendly to the movement, x; will reach Area 1 at some ¢, and

according to Lemma 1, the game ends with z%.

Figure 1: Absorption Domain of ESSs
BT1.0"""" L

c1

0.8}

Area 1
| 0A1/dt>0, 3B1/dt>0

0.4+

022 Area 2
- 0A1/0t<0, dB1/0t<0

00- . L ‘ -
0.0 0.2 0.4 0.6 0.8 1.0

To complete the discussion of dynamics in Area 3 and 4, I now formally derive the
absorption domains of the two ESSs, which is equivalent to derive the solution of the
initial value problem for an ordinary differential equation system f(¢, z).

(0A,

ot
0B,

(9) f(t, @) =4 O
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Particularly, the initial value problem f(t, (A7, By)) solves a unique curve C* that an-
nounces the absorption domains of the two ESSs. Therefore, C* is the Stigmatization

Threshold.

Proposition 2 (Stigmatization Threshold) There exists a unique curve C* that goes
through the interior Nash equilibrium (A}, BY). Any @y, below C* leads to &} and any

x,, above C* leads to ).

The proof of Proposition 2 is in the appendix. The baseline model generates three the-
oretical implications. First, the dynamic of large enough hostility and stigmatization
between the movement and the general public is a process of reinforcing each other. Sec-
ond, the dynamics in Area 3 shows that stigmatization of a social movement can be a
self-fulfilling prophecy when the proportion of haters are large enough. Haters in the gen-
eral public stigmatize and attack all participants of the movement, which in turns creates
more hostile participants in the movement and if this “hostility as retaliation” effect is
strong enough, everyone becomes hostile to each other in the end. Third, the shape of
the stigmatization threshold C* indicates that if one side of the game, participants or
outsiders, is more hostile/hating, it lowers the threshold of sufficient hostility of the other

side to predict a stigmatization equilibrium.

6 Extensions

6.1 FEcho Chamber

Homophily is a salient phenomenon in today’s society, especially in cyberspace (Boutyline
and Willer, 2017; Barbera et al., 2015; McPherson et al., 2001; Fiore and Donath, 2005;

Sénchez et al., 2016). People tend to interact with other people of similar ideas, creating
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an Echo Chamber that exacerbate the homogeneity of opinions locally. Echo Chamber
effect is strongly correlated to opinion polarization. Intuitively, the Echo Chamber effect
seems relate itself with more stigmatization and conflict online. But is it the case in this
model?

The baseline model predict two ESSs, which present convergence instead of polariza-
tion within a single population, however, the two equilibrium are different in terms of
the intragroup convergence-polarization outcome. In the peace equilibrium, both partici-
pants and outsiders are inclusive to each other without conflict, thus meaning convergence
between the two sub-populations; in the stigmatization equilibrium, though both popu-
lation are internally convergent, they attack each other in intragroup interaction, thus is
more close to polarization. To be clear, in this model, the stigmatization equilibrium is
equivalent to polarization. In this equilibrium, players have the right beliefs about other
players in the end, but the self-fulfilling nature of the bad equilibrium indicates that there
can be misunderstandings at the beginning of the game.

To incorporate the Echo Chamber effect, it is convenient to set a fixed probability
h; that the strategy A; meet itself in time ¢, and probability 1 — h; that A; is randomly
matching with all other strategies just like in the baseline model. The fitness of B is

unchanged. The new fitness function for A is:

(10) Upa, = hi + (1 — hz)(z AjCLAi’A]. + Z BjaAi,Bj)

which is an affine transformation of the fitness function in baseline. If hy = hy = h,

f 94i

5 is decided by wupa, — upa_s = (1 — h)(ua, — ua_;), which means that

the sign o
when both strategies have the same level of homophily, the Echo Chamber effect only

changes the velocity of replicator dynamics, making the elimination of one strategy slower,
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but does not change the evolutionary result. Only when h; > hg, which means hostile
participants A; are more like “birds of a feather” than moderate participants Ay, will the

Echo Chamber effect contributes to stigmatization.

Proposition 3 (The Effect of Echo Chamber) There is a unique stigmatization thresh-
old C} that goes through the interior Nash equilibrium {A},, By, }. C; is below C* if and
only if hy > hg. Echo Chamber enlarges the strategy space that induces g if and only if

the homophily effect of Ay is stronger than Aqg.

The proof of Proposition 3 is in the appendix. When the Echo Chamber effect among
the hostile participants is stronger than it among the moderate participants, the strategy
space that induces the peace equilibrium is smaller than in the baseline model because the
stigmatization threshold Cj in the Echo Chamber model is strictly below the threshold
in the baseline model (see figure 2). Hence, surprisingly, in our model, homophily does
not necessarily help stigmatization, but different level of homophily between different
strategies does. The intuition is that while Echo Chamber among the hostile participants
secures more psychological payoff for new entering users to be hostile, it has the same
effect of encouraging users to be moderate. When people talk about Echo Chamber and
polarization, they assume if people have more exposure to diverse information, there
will be less polarization, so people’s opinion is a balance between different source of
information. However, in this model, I show that the interaction with outside information
does not necessarily make a person similar to them, but instead, when the interaction
is not satisfactory, it strengthens the existing biases. The counter-intuitive result arises
because if moderate people have more “protection” from emotionally hostile content, they
are more like to stick to their strategy. This is the case when social media is not founded

and people with extreme stances are hard to find their allies. Therefore, Echo Chamber
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effect on social media helps more for extreme opinions rather than moderate opinions

because such Echo Chamber does not widely existed before social media era.

Figure 2: The Effect of Echo Chamber and Censorship on Stigmatization
B1

® Baseline
® Echo Chamber
® Censorship (Repression)

- Censorship (Information)

To Stigmatization

To Peace

6.2 Censorship

What is censorship? Usually censorship is considered as information manipulation that
selectively delete information or even prevent the generation of information. Yet in the
spirit of Adena et al. (2015), censorship could also be a form of repression that warning
someone that her opinion is not appreciated. I incorporate both effects of censorship by
setting up a probability b that interaction with a certain kind of strategy is blocked (in-
formation manipulation) and a dead weight cost ¢ on the fitness of strategies (repression).
Similar to the previous extension, we know that if the effect of censorship on the fitness
is symmetric for both A; and Ag, then the replicator dynamics is unchanged. Therefore,
for parsimony and clarity, I only add the treatment on the "more censored” strategy.

In autocracy, censorship mainly targets posts with collective action potential (King
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et al., 2013) and alternatives of the official ideology (Shue, 1990) which is generated
more by the moderate participants of a social movement, rather than hatred speech,
trolling, or other forms of offense and language violence generated by hostile participants.
Take the Douban forum, the headquarter of Chinese feminist movement, as an example,
censorship targets at Douban groups that systematically criticize patriarchy and voice
clear political agenda, rather than the groups that express hatred towards biological men
or troll their enemies?, which makes moderate participants instead of hostile participants
more vulnerable to censorship because they are emotionally moderate but politically

radical while participants with hostile emotions are the opposite.

First consider the effect of censorship as repression:

(11) Ueay = ZAjaAO,Aj + ZBjaAmBj —c

(12) Uca, = Ua,

and then as information manipulation:

(13) Upa, = Araa, A, + (1 —b)Agaa, 4, + Z Bjaa,,s,

(14) Uy, = AlaBi,Al + (1 — b)AOaBi,AO

Both setups reduce the fitness of moderate participants. In time ¢, the fitness of u.4, in the

2see  working paper by Hongding Zhu and Jose E. Trinidad, available on
https://docs.google.com/document /d/1stlpfjHY 8wUXEMO0Q_anEILcMmB6AEQJRIzd4qYphbY /edit 7usp=sharing
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repression extension is smaller than in the baseline model and accordingly the replicator
dynamics of A; is larger than in the baseline model. So censorship as repression is in favor
of stigmatization. Intuitively, the fitness of moderate strategy is reduced by censorship,
and more participants of the social movements choose to be hostile than in the baseline

model, which in turn results in more stigmatization (more haters) of the movement.

Proposition 4 (The Effect of Censorship) For anyb,c > 0, there is a unique stigma-
tization threshold C} that goes through the interior Nash equilibrium {Aj,, Bi.}. CF is

le»

below C*. Censorship enlarge the strategy space that induces x§.

The proof of Proposition 4 is trivial because it uses exactly the same logic and steps as
Proposition 3. When participants of a social movement suffer extra cost for articulating
their ideas and agenda in peaceful language, they gradually turn to trolling and emotional
hostility. This story is the case in the Chinese cyberfeminist movement. Feng (2017);
Shen (2021) shows that censorship creates a narrower space for feminists in China to
articulate themselves while stories of “how censorship drives me to become an extreme

feminist” are common on the Douban forum and Twitter.

7 Conclusion

I set up a two-population evolutionary game to model the opinion evolution and dy-
namics of stigmatization of a social movement in cyberspace. The interaction is among
participants of the movement and between the participants and the general public.
Based on the critical assumption of “hostility as retaliation”, hostile participants and
haters in the general public tend to reproduce each other. If the initial proportion of

hostile participants of the movement exceeds the stigmatization threshold, the evolution-
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ary outcome is the stigmatization equilibrium, where all participants are hostile to the
public, and all outsiders are haters of the movement. The stigmatization threshold is
pinned down by the proportion of haters in the general public so that the higher the
initial stigmatization, the lower the threshold to induce the stigmatization equilibrium.
I also discuss the typical situation in which stigmatization of a social movement is a self-
fulfilling prophecy. In this situation, the movement itself is moderate at the beginning;
however, severe enough social stigmatization (haters in the general public) will drive the
movement to become more and more hostile, and finally, the conflict between the public

and the movement is inevitable.

The effect of the Echo Chamber and censorship on the stigmatization of social move-
ments are discussed in the extensions. The analysis shows that Echo Chamber only helps
stigmatization and polarization when hostile participants in a social movement have a
larger tendency toward homophily. Moreover, censorship in autocracy usually targets
collective action potential and alternative ideologies other than the official one instead
of trolling and language violence, which means that moderate participants, instead of
hostile participants, are more vulnerable to censorship. Consequently, censorship exac-
erbates the stigmatization of social movements in autocracies, no matter whether it is

interpreted as repression or information manipulation.

These results contribute to the theoretical discussion from several aspects. First, it
analyzes the process of stigmatization of social movements through a dynamic approach,
which complements the static analysis in the literature. The mechanism of stigmatization
as a self-fulfilling prophecy helps explain how an initially moderate and peaceful social
movement can descend into bitter conflict with its opponents in society. Second, in addi-

tion to complex ideological and structural factors, stigmatization of social movements can
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also arise from micro-emotional conflicts in online interactions, which is a crucial feature
in the social media era and is supported by empirical observations (Koo, 2020; Ka, 2021).
Third, different from previous studies (Harel et al., 2020) that claim outgroup pressure
intensifies opinion polarization inside a social group, my model suggests that in a micro
online community, stigmatization from the public induces only intragroup polarization
and creates intergroup convergence—members of both groups choose internally consistent
but externally hostile strategies. Hence, we should reconsider the does the previous claim
hold only at a macro level. And finally, the logic of evolutionary games suggests that in
studying the opinion dynamics, population replacement and ideological inheritance from
old users to new users is a complementary mechanism other than persuasion.

Readers should also be aware of the limitations of this study. First, the assumption
of random matching in the model restricts its analytical level to a micro online commu-
nity where the discourse of a social movement circulates rather than the global dynamics
on the internet. Second, the four strategies in the game are ideal types, and this ty-
pology captures only limited aspects of individual opinions in social movements. Third,
the theoretical implications of the model require further empirical evidence to prove its

credibility.
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Appendix

Proof of Proposition 2

Because the first-order ODEs f(¢, ) are polynomials about @, they satisfy the Lipschitz
condition and have one unique solution {A;(t), By(t)} according to Picard-Lindeléf The-
orem. Which means any initial value problem has a unique evolutionary track—a unique
curve that goes through it. Therefore, there exists a unique curve C* in Figure 1 that
goes through the interior Nash equilibrium (A3, By) and any @, not on C* never cross
C* during the replicator dynamics. Hence, any @, below C* must arrive at Area 2 at
some ¢ and any @, above C* must arrive at Area 1 at some t. And according to Lemma

1, the evolutionary outcome after arriving at Area 1 or 2 is clear. |

Proof of Proposition 3

Denote the two curves which is the solution of uyp, = upp, and upa, = upa, as C1;, and

C?2y, it solves:

m
1 lp: AA=——
(15) Cln Y erm— ey
(16)
C2,: By = (1 —h)m _ ple + (1 — h)m]A;

(I=ple+ (1 —=h)m—(1-h)ey] (I—p)le+(1—h)m—(1-h)ey]

in which C'1j; remains the same as C'1 while C2, is strictly below C2 when hy; > hy.
Therefore, the interior Nash equilibrium (Aj,, Bj),) is strictly below (A%, Bf) of the base-
line model. Accordingly, there is a unique stigmatization threshold C} that goes through

(A%, BY). Suppose C*h crosses C* at some point, then at the intersection point (Ay, By),
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the replicator dynamics (growth rate) of B; is the same in the baseline and the Echo
Chamber model, while the replicator dynamics of A; must be smaller than in the base-
line model in the two situation in Figure 3. However, in the setup we know that on
any point (Aj, By), the replicator dynamic of A; is larger than in the baseline model
since up4, > w4, on any point (Aj, By). There are contradictions. So the intersection

situations in Figure 3 does not exist, and accordingly C7 is always below C*. ]

Figure 3: Suppose the Intersection Exists

B1 A
c*




