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Abstract

Political segregation is a pressing issue, particularly on social media platforms. Recent research suggests that one driver of segregation is
political acrophily—people’s preference for others in their political group who have more extreme (rather than more moderate) political
views. However, acrophily has been found in lab experiments, where people choose to interact with others based on little
information. Furthermore, these studies have not examined whether acrophily is associated with animosity toward one’s political
out-group. Using a combination of a survey experiment (N =388) and an analysis of the retweet network on Twitter (3,898,327 unique
ties), we find evidence for users’ tendency for acrophily in the context of social media. We observe that this tendency is more
pronounced among conservatives on Twitter and that acrophily is associated with higher levels of out-group animosity. These
findings provide important in- and out-of-the-lab evidence for understanding acrophily on social media.

Significance Statement

Political segregation is a central problem contributing to intergroup conflict and prejudice. Traditionally, it has been thought that seg-
regationis driven by political homophily, the tendency to affiliate with similar others. Recently, ithas been suggested that an addition-
al driver of segregation is political acrophily, the tendency to affiliate with others who are more politically extreme. However,
acrophily has only been examined in tightly controlled lab experiments. Therefore, testing it in natural interactions is critical to es-
tablishing its role in real-world segregation. In two studies, a controlled experiment and an observational study of digital trace data,
we show that social media users are more likely to connect with more politically extreme users. Findings provide important

out-of-the-lab evidence for acrophily.

Introduction

Political segregation can be seen in almost any social interaction,
from the choice of social partners (1), the structure of online social
networks (2, 3), to the composition of neighborhoods, and cities
(4, 5). Segregation represents a major challenge in the United
States and elsewhere. It is associated with attitudinal polarization,
intergroup hostility, and increased spread of misinformation (6-8).

Prior work has typically proposed that a key driver of political
segregation is political homophily, the tendency to affiliate with
others who have similar political views (9-12). Political homophily
is a pervasive and enduring propensity (13), and it seems to be

increasing. For example, according to Iyengar et al. (14), in the
past 50 years there has been an increase of about 35% in the per-
centage of Americans who would be somewhat or very unhappy
if their child married someone of the opposite party. Many have ar-
gued that homophilous political preferences are especially salient
in the digital era, where social ties can be formed and dissolved
quickly, resultingin the formation of echo chambers of like-minded
people who rarely interact across political lines (2, 3, 15-17).
Recently, however, it has been argued that homophily may not
be the only driver of decisions about whom to affiliate with in pol-
itical contexts. Instead, it has been proposed that tie-selection
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decisions in the context of politics are also impacted by political
acrophily, the tendency to prefer to affiliate with others with
more extreme (as opposed to more moderate) political views in
the direction of one’s political leaning (18). To illustrate, consider
a liberal who holds a political stance of a 7 on a 1-10 scale (five
being the center of the political map) and is offered two new po-
tential ties, one of a political stance of an 8 and one of a 6. Based
on homophily, the two ties have the same distance from the
chooser, and therefore are equally likely to be chosen. Selecting
ties based on acrophily would suggest that the 8 would be
preferred over the 6. This of course does not mean that
homophily—one of the strongest social forces—is not also influen-
tial, but rather that acrophily may exist in addition to homophily.
Finding evidence for political acrophily is important because it
could be a critical catalyst of political segregation in social
networks.

So far, one empirical study has directly examined the occur-
rence of acrophily (18). In a controlled task, participants were
asked to rate their emotions or attitudes toward pictures of police
brutality against a Black demonstrator. They then saw peers’ re-
sponses to the same pictures and selected their preferred peers.
Based on their selections, they continued being presented with re-
sponses from the chosen participants in subsequent trials, while
the responses of those not selected were no longer shown.
Results showed that participants’ peer selections were based on
both homophily and acrophily. Furthermore, the tendency for
acrophily was associated with individuals’ perceptions that
more extreme expressions are also considered more prototypical
of one’s political group, suggesting that norm perceptions may
be driving acrophily. Previous analyses have mostly focused on
segregation as an outcome and have not examined the potential
association between acrophily and processes such as out-group
animosity or in-group positivity.

Other findings provide converging—albeit more indirect—
support for attraction toward more extreme others. For example,
previous research on deviation from group norms suggests that
people hold more positive views of those who deviated from the
group norm by adopting more extreme views than those who de-
viated from the norm by adopting more moderate views (19-22).
Furthermore, in a recent study of the effects of political beliefs
on how well liked someone is, Zimmerman et al. (23) found that
participants liked peers with more coherent political views more
than those with less coherent views, and coherence is positively
correlated with extremity.

Previous research also points to potential mechanisms for
acrophily that were not directly examined. For example, acrophily
may be driven by the fact that extreme partisans are considered
more committed to their own party (24) and more authentic (25,
26), which may also mean that they are considered more genuine
in-group members. These mechanisms are congruent with socio-
logical research on social categorization (27-29), where extreme
partisans might navigate the trade-off between fitting in and
standing out by signaling a strong fit with the in-group while dif-
ferentiating themselves from other partisans. As a result, they
might receive more attention on social media without the cost
of not being considered copartisans (30). Furthermore, there
may be some mechanisms that may make extreme users especial-
ly salient and visible on social media. For example, research sug-
gests that extreme users are more active on social media and are
promoted by algorithms (31). These factors may make extreme
users seem more attractive.

Further insight into the notion of tie-selection and particularly
acrophily can be derived from theories on voting behavior. For

example, the notion of the “proximity model”, in which voters
choose candidates based on similarity to their views, aligns with
the concept of homophily (32). As for acrophily, it seems to be
most similar in some aspects to the concept of “directional voting”
(33-35), which suggests that people have a clear preference for
representatives of their side, even if the distance in attitudes to
these representatives is greater than to representatives from the
other side. The two ideas are also different in some aspects,
much of the theory of directional voting argues for a preference
for a more distant in-group candidate over a more similar out-
group candidate (see Rabinowitz and Macdonald (34)). But one ex-
tension of directional votingis the idea that people are attracted to
representatives who are more extreme than themselves, which is
analogous to the concept of acrophily. It is important to note,
however, that directional voting has been the focus of a great de-
bate, without clear empirical evidence for its occurrence (36, 37).
While directional voting relates to voting decisions and acrophily
to the creation of social ties, both types of decisions might be driv-
en by similar mechanisms. Providing real-life evidence of tie-
formation on social media could contribute to the development
of a single general theory. However, different social and context-
ual factors could shape these decisions in unique ways.
Therefore, exploring both the commonalities and differences of
the mechanisms driving social tie-formation and voting decisions
should be further explored.

The current set of studies was designed to address a few im-
portant gaps in our understanding of acrophily. First, while these
initial studies are a promising first step, there is yet no direct evi-
dence for the occurrence of acrophily in natural social interac-
tions. Such evidence is essential because the only direct test of
acrophily was conducted in a tightly controlled laboratory setting
in which people were equally exposed to co- and counter-partisan
peers. In real interactions, however, networks are already segre-
gated, and people are mostly surrounded by similar others, which
may also eliminate the tendency for acrophily. Second, partici-
pants’ choices of social ties in the previous task were solely based
on others’ responses to a specific political response. But in natural
social interactions, social ties may be chosen for a variety of rea-
sons, which may dilute or eliminate the effect of acrophily.
Third, looking at acrophily online could help us examine its asso-
ciation with other behaviors on social media, and specifically the
association between acrophily and individuals’ feelings toward
the opposite political party and their own. Such association has
not been examined but can be inferred from the fact that affective
polarization, which is the tendency to feel negative feelings to-
ward one’s out-group and positive feelings toward one’s in-group,
is driven by people’s attraction to their group identity (8, 38). It is
therefore likely that attraction to more extreme members of one’s
own political group will also be related to out-group animosity and
in-group positivity. More specifically, we expect this preference
for political extremes to be associated with out-group animosity,
as it is a stronger predictor of political behaviors such as voting
and the dissemination of fake news (39, 40).

The present research

The current research aims to test two main hypotheses. The first
hypothesis (H1) is that acrophily is present in real-life interac-
tions. The second hypothesis (H2) is that acrophily is associated
with out-group animosity. While acrophily has been found in
lab settings, it could be more prevalent on social media, where
political norms are more extreme. Conversely, it might not be ob-
served in real-life networks that are already strongly segregated.
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Moreover, the individual characteristics associated with higher
levels of acrophily have not been thoroughly studied. We hypothe-
size that a preference for political extremes is associated with out-
group animosity, as it is a strong predictor of political identity and
behavior.

This research consists of two studies, each designed to examine
both hypotheses across different contexts. In study 1, we test our
hypotheses in an online controlled study. We design a lab experi-
ment in which participants are presented with different user pro-
files and are asked to rate both the likelihood of following these
profiles back on social media and to evaluate each one across mul-
tiple dimensions (e.g. intelligence and confidence).

In study 2, we test our hypotheses in real-life settings using a
different set of data and methodologies compared to those used
in study 1. H1: we examine tendencies for acrophily in actual tie
connections using a large Twitter dataset (41) of tweets on polit-
ical issues. We examine retweet connections between people us-
ing a simulation network approach to evaluate acrophily (18).
H2:in addition to looking at general tendencies of acrophily across
political groups, we also examine the association between acroph-
ily at the individual level and out-group animosity. To do this, we
implement sentiment and categorization analysis of users’ tweets
(42, 43). We capture out-group animosity by analyzing the inter-
action between the use of negative emotions and the frequency
of third-person plural pronouns in users’ tweets.

Results

Study 1: Evidence for acrophily in reported
intentions on social media

The goal of study 1 was to test the two main preregistered hypoth-
eses (https://aspredicted.org/8WL_7KT). H1: participants would
prefer extreme copartisans over moderate ones. We predicted
that this preference would be reflected in participants being
more likely to follow back extreme copartisans compared to mod-
erate ones. Moreover, we expected to observe direct evidence for
the occurrence of acrophily by looking at the distance between
participants’ self-reported political affiliation and their estimation
of the profiles’ political affiliation. H2: the preference for extreme
copartisans would be associated with higher levels of out-group
animosity, measured by the feeling thermometer. This study
was performed by N =388 US citizens, recruited via Connect by
Cloud Research, who frequently use Twitter (see “Materials and
methods”). The sample was balanced in terms of party affiliation
(Democrats/Republicans) and gender (male/female).

We created fictional social media users and varied their degree
of political extremity. We then conducted a pilot study to validate
that these fictional social media users were indeed perceived as
having different levels of political extremity (see “Materials and
methods”). In the actual experiment, each participant was shown
three fictional Twitter profiles appearing at a random order: a neu-
tral profile, a moderate in-group, and an extreme in-group. Each
profile included the user's names, picture, and biography
(Fig. 1A). The profiles’ political extremity was manipulated by in-
corporating a party icon in the profile picture and by modifying
the user bio to indicate stronger partisanship. After viewing
each profile, participants were asked to imagine that the profile
had followed them on Twitter and were asked if they would follow
the profile back. We used two measures to evaluate participants’
likelihood of following each profile back. The first was a binary
scale (yes/no), and the second was a continuous scale in which
we asked participants to estimate the likelihood of following

back on a six-point scale. In addition to these measures, to further
validate that attraction to extremes was indeed driven by acroph-
ily—which is defined as the preference or motivation to affiliate
with others from one’s groups who are more extreme than one-
self—we asked participants to place both themselves and each
profile on a seven-point political affiliation scale ranging from
“strongly liberal” to “strongly conservative.”

Participants next filled out an interpersonal attraction ques-
tionnaire asking them to indicate the extent to which the person
in the profile would likely be a friend, would fit in their circle of
friends, and could be depended on to get things done (see
Supplementary material for analysis). Participants also rated the
individuals portrayed in the profiles on eight attributes, such as
intelligence and self-confidence (see “Materials and methods”
for full list). Finally, to examine the association between the pref-
erence for extreme profiles and out-group animosity, participants
completed a five-point Likert feeling thermometer scale evaluat-
ing both political parties, ranging from “very cold” to “very warm.”

Evaluating the tendency to follow back extreme
profiles

We examined whether participants were more likely to follow back
extreme profiles compared to moderate ones (Fig. 1A). Following
the pre-registration, we performed one mixed-effects logistic re-
gression considering the yes/no question as a dependent variable
(DV) and one linear mixed model including the six-point Likert
scale question as the DV. The regression predictors included pro-
files’ extremity, and participants’ ideology and extremity. These
three variables were categorized as dummy variables under the fol-
lowing classifications: neutral, moderate, or strong in-group profile;
Democrat or Republican participant; and moderate or strong parti-
san participant. We also considered the interaction between pro-
files’ extremity and participants’ partisanship to determine if the
preference for extreme in-groups is specific to one political party,
and we added a random intercept for participant id.

First, we confirmed that participants preferred copartisans
over neutral profiles [Binomial generalized linear mixed model
considering the binary DV: b=0.99, z(1,158)=3.92, P<0.001,
R?=0.06, 95% Cls = (0.49, 1.48), Fig. 1B; linear mixed-effects model
considering the discrete DV: b=0.58, t(11,157)=4.76, P<0.001,
R?=0.04, 95% Cls = (0.34, 0.82), Fig. 1C]. Then, we focused the ana-
lysis only on in-group profiles and found that people were more
likely to follow back an extreme in-group over a moderate one
[Binomial generalized linear mixed model: b=0.63, z(770) =2.07,
P=0.04, R*=0.05, 95% Cls=(0.03, 1.23), Fig. 1B; linear
mixed-effects model: b=0.37, t(769)=3.04, P<0.001, R*=0.03,
95% CIs=(0.13, 0.60), Fig. 1C]. Republicans were more likely
than Democrats to follow back others in general [main effect:
b=1.46, z(770)=3.04, P=0.002, 95% CIs=(0.52, 2.39); b=0.55,
t(769) =2.59, P=0.01, 95% CIs=[0.14, 0.97)], with no interaction
between political affiliation and attraction to extreme copartisans
[interaction: b=-0.10, z(770)=-0.23, P=0.82, 95% Cls=(-0.95,
0.75); b=-0.02, t(769)=-0.09, P=0.93, 95% ClIs=(-0.35, 0.32);
see Supplementary material for details]. According to the next
analysis in the pre-registration, to verify the robustness of our
findings, we considered participants’ perceptions of profile ex-
tremity as predictors in the regression models and their inten-
tions to follow them back as the DV. When taking participants’
perceptions of profiles’ extremity into account, the effect re-
mains significant, suggesting that the extremity of the profiles
is influencing participants’ preferences (see Supplementary
material for details).
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Fig. 1. Results from study 1. A) We present examples of the stimuli showing a neutral profile, a moderate Democrat, a moderate Republican, an extreme
Democrat, and an extreme Republican profile. The stimuli were validated in a previous pilot study. The faces (not shown here) were created through the
website of Generated Media Inc. (https:/generated.photos/). B and C) Participants were more likely to follow an extreme partisan over a moderate one. B)
Results for the yes/no follow-back question. The figure shows the proportion of participants following back each profile and its SE of proportion (*P < 0.05).
C) Results for the likelihood of following back each profile (six-point Likert scale). Response distribution is shown in gray and the mean value and SEM in
black (*P < 0.05). D) Participants were more likely to follow back in-group profiles that are more extreme than themselves, compared to more moderate,
consistent with what acrophily predicts. The figure shows the estimates and SE from the linear regression model, depicting the likelihood of following
back in-group profiles based on their distance on the political orientation scale. It compares this likelihood for profiles that are more extreme (black) and

more moderate (gray) than the participant.

So far, results suggested that participants were attracted to ex-
treme profiles more than to moderate ones, but these findings
may not necessarily be driven by acrophily. In an extreme case,
where all the participants are extreme partisans, the results above
could be all driven by attraction to similarity, i.e. homophily. We
therefore wanted to validate that indeed attraction to extreme
was driven by acrophily. To address this concern, we considered
the distance between the political positions of each in-group pro-
file, evaluated by each participant, and the participant’s own po-
sitions on a seven-point political orientation scale, ranging from
“strongly liberal” to “strongly conservative.” We performed one
mixed-effects logistic regression with the yes/no question as the
DV and one linear mixed model including the six-point Likert
scale question as the DV. The predictors in the regressions were
the political absolute distance between participants and profiles,
a dummy variable indicating whether the profile is more extreme
or moderate than the participant, and the interaction between
these variables. We also included participants’ political position
as a control variable and a random intercept for participant id.
We checked that any increase in distance of the profile from par-
ticipants’ own political affiliation led to a reduced tendency to fol-
low back. Indeed, we found that increasing the distance between
participants’ self-reported political affiliation and their estima-
tion of the profiles’ political affiliation was a significant predictor
of the likelihood of following back a specific profile, as predicted

by homophily [Binomial generalized linear mixed model: main ef-
fect: b=-4.79, z(1,070)=-7.73, P<0.001, R*=0.06, 95% CIs
=(-6.01, -3.58); linear mixed-effects model: main effect:
b=-0.68, t(1,069) =-14.56, P <0.001, R?=0.08, 95% Cls = (=0.77,
—0.49)]. Moreover, the interaction between the absolute distance
and whether the in-group profile is more extreme or more moder-
ate than the participant was significant [interaction: b=3.12,
z(1,070)=4.36, P<0.001, 95% CIs=(1.72, 4.52); interaction:
b=0.46, t(1,069)=5.54, P<0.001, 95% CIs=(0.30, 0.63); Fig. 1D].
This interaction indicates that participants were more likely to fol-
low back in-group profiles that are more extreme than themselves,
compared to more moderate ones, consistent with what acrophily
predicts. These results can be seen in Fig. 1D. Regarding the main
effect of the distance between participants’ self-reported political
affiliation and their estimation of the profiles’ political affiliation,
we see that for peers in both directions, more moderate and more
extreme, as the distance increases, the likelihood of following
back a target decreases. Moreover, the interaction effect with
whether the profile is more extreme or more moderate can be
seen in the fact that the decrease in the likelihood of following
back a target is steeper for more moderate others compared to
more extreme ones. This difference in the slopes signifies a prefer-
ence for extreme partisans over moderate ones.

In addition to these analyses, we examined participants’ per-
ceptions of the profiles on a variety of dimensions as a function
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of whether the profiles were extreme or moderate. Consistent
with previous studies (18), we found that participants evaluated
extreme profiles as more aligned with the mainstream view of
their party supporters [paired t test: t(387)=9.08, P<0.001].
Participants also evaluated extreme users to be more confident
[t(387) =7.02, P < 0.001], interesting [t(387) =5.89, P <0.001], and in-
telligent [t(387) = 5.65, P < 0.001], and more likely to provide solid ar-
guments in discussions [t(387) =5.59, P < 0.001], see Supplementary
material for full analysis.

Out-group animosity

We examined whether attraction to extreme profiles was associ-
ated with out-group animosity. Participants reported their party af-
filiation and completed a feeling thermometer, where we asked
them to report their feelings toward both the Democratic and
Republican parties. In line with the pre-registration, we quantified
participants’ preference toward extreme partisans as the differ-
ence in the likelihood of following back extreme vs. moderate pro-
files for each participant, and out-group animosity was measured
by the reported feelings toward the opposite political party on a
five-point Likert scale ranging from “very cold” to “very hot.” As ex-
pected, these variables were significantly correlated [Spearman’s
correlation: r=-0.19, P < 0.001, 95% ClIs = (-0.28, —0.09)]. To control
for other individual variables, we performed a linear regression
model incorporating participants’ party affiliation and extremity,
their feelings toward both parties, gender, and age as predictors,
and the preference for extreme profiles as the DV. While we found
that in-group positivity is also associated with the preference for
extreme in-groups [linear model: b=0.26, t(381)=2.47, P=0.01,
95% ClIs = (0.05, 0.47)], negative feelings toward the out-group party
emerged as the strongest predictor among the variables considered
[b=-0.30, t(381)=-2.94, P=0.003, R?=0.05 95% Cls=(-0.50,
—0.10); see Supplementary material for full analysis].
Alternatively, rather than analyzing feelings toward the in-group
and out-group separately, we computed the absolute difference be-
tween these two variables, i.e. affective polarization, and found
that, consistent with the previous approach, affective polarization
is significantly correlated with the attraction to extreme profiles
(see Supplementary material for analysis).

Study 2: Observational evidence for acrophily in
social media

The goal of study 2 was to test the hypotheses that acrophily is
present in real-life interactions, and it is associated with out-
group animosity. We aimed to assess the ecological validity of
the findings from study 1 by examining real-life social media in-
teractions, which encompass the influence of social media algo-
rithms and user behavior patterns. We believe that providing
evidence for acrophily on social media is important not only be-
cause it reveals the effect outside of the lab, but because social
media networks are already segregated, which makes the real-life
analysis a conservative test compared to the empirical study.
We examined the occurrence of acrophily by looking at a retweet
network derived from a large dataset of Twitter interactions (N =
1,865,559) collected from 2019 May to 2020 December (41). When
analyzing the data, we were expecting to find evidence for the oc-
currence of acrophily, such that users would be more likely to re-
tweet content produced by users who are more politically
extreme than themselves. We used a simulation analysis approach
because retweet behavior alone could not reveal acrophily in a nat-
ural environment, as we cannot control the distribution of political
affiliations in the network. For instance, if the distribution is skewed

toward the extreme, even random retweeting would appear to show
the opposite of acrophily. By simulating different tie-selection strat-
egies, we were able to compare users’ behavior to their hypothetical
behavior given the existing networks, which allowed us to account
for the existing distribution of political affiliation. The current
dataset also provided the opportunity of testing which user attrib-
utes are associated with acrophily. More specifically, we were look-
ing to find evidence for out-group animosity based on the content
that users produce. We chose to focus our analysis by looking at re-
tweet networks because retweet connections provide direct evi-
dence that users have seen content produced by each other and
therefore represent an indication for actual connection (44, 45).
Retweet networks also reflect how information actually spreads
between users and allow an assessment of connection strength—
represented by the number of retweets between users (46).

We evaluated users’ political affiliation based on their media
consumption (see “Materials and methods” for full details). The
idea behind this method is that the political affiliation of the media
outlets that users choose to retweet reflects their own political
views. This method has been validated in many previous studies, in-
cluding ones that evaluated users’ political affiliation and compared
them to actual political beliefs (47-49). After mapping all the polit-
ical affiliation ratings for our participants, we rescaled the variable
to range from -2 to 2, liberal to conservative. We also removed par-
ticipants who were located at the middle of the scale on average (see
“Data reduction”) and converted liberal ratings to positive values so
that both political groups would be on a scale of 0 =moderate to 2 =
extreme. As can be seen in Fig. 2, the conservative distribution of
political affiliation leans more extreme, which may be driven by
the number of extreme media outlets on the conservative side. It
is important to note that this distribution should make acrophily
even harder to detect as these extreme users have fewer users
who are more extreme than them to retweet.

Data reduction

Data were reduced in four ways. First, we only included users who
produced atleast five original tweets, so that we could focus on ac-
tive accounts. Second, we included only retweet connections be-
tween copartisans and therefore excluded all cross-partisan
interactions or retweets of users whose political affiliation was
equal to zero (center). Third, because we were interested in peer
selection, we removed any instance where users retweeted them-
selves. Fourth, we trimmed the network based on the number of
aggregated retweets between users (from now on called egos for
the sake of simplicity) and peers (from now on called alters).
Because our simulations (described below) included swapping ex-
isting retweet connections with others, and because these simula-
tions were all done within a certain retweet strength, we wanted
to make sure that we had enough connections available for the
simulations. Therefore, we focused on retweet connections of
up to five retweets, as connections with six retweets or more
each represent <2% of the total data (see Supplementary
material for details). These four data reduction efforts resulted
in a dataset including 25,639 conservatives and 41,054 liberals
(for a total of 66,639 egos) with 1-5 retweet connections. There
were 3,898,327 unique ego-alter connections (1,553,814 conserva-
tive and 2,344,513 liberal) and 5,722,470 total retweets among all
connections (2,335,428 conservative and 3,387,042 liberal).

Visualizing acrophily
One challenge in examining acrophily with social media data is
that users’ choice of interaction very much depends on the
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Fig. 2. Users’ political affiliation from study 2, ranging from moderate (0) to extreme (2) for each political group. A) shows the distribution for liberals and
B) shows the distribution for conservatives. We removed users with political affiliation = 0 as part of our data reduction effort to only examine copartisan
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Fig. 3. The political affiliations of egos and their peers were categorized into 10 bins, each with a width of 0.2. To determine the extent to which the
political positions of peers—those being retweeted—are overrepresented or underrepresented, we computed the difference between actual data and
random behavior. This calculation was normalized by the expected number of users in each bin according to random behavior, facilitating a bin-by-bin
comparison. Positive values indicate overrepresentation, while negative values indicate underrepresentation. For both A) liberals and B) conservatives,
we see that (i) moderate and extreme partisans are more likely to retweet similar others and (ii) extreme partisans are less likely to retweet moderate

others than vice versa.

political distribution of available users. If a certain network has
more extreme users, content produced by these users is more like-
ly to be shared. Before conducting an actual statistical evaluation
of acrophily, and given the complexity of seeing acrophily in the
data, we were interested in visualizing retweet patterns in the net-
work. To do that, we compared the political affiliation of the users
that participants actually retweeted to what they would have re-
tweeted if choosing at random. We categorized each user’s polit-
ical affiliation, which ranges from 0 to 2, into 10 bins with a
width of 0.2 each. We also categorized the bins of the retweeted
users in the same way. For each bin combination, we then calcu-
lated the difference between the actual count of retweets and the
count of retweets that would have been achieved if users were
chosen at random. We normalized these findings by dividing by
the random number. The result was a 10 x 10 grid in which each
cell provided an indication whether users in this cell were either
overrepresented in retweets or underrepresented.

Figure 3 provides a descriptive visualization of users’ retweet
patterns. Two results appear. The first is that users (both liberals
and conservatives) tended to homophilize: to retweet other users
who share their political affiliation at a higher rate than random.

This is seen by the positive numbers on the diagonal of the matrix.
Results also suggest a process of acrophily: extreme egos are less
likely to retweet moderate peers (reflected by the red numbers in
the bottom right quadrant), compared to the probability of moder-
ate users retweeting extremes.

Evaluating acrophily

To begin our analysis, we first performed a test for homophily in
the data (reported in Supplementary material). Having estab-
lished the occurrence of homophily, we then turned to testing
our hypotheses related to acrophily. To measure acrophily, we
had to compare users’ actual behavior to a simulated behavior
given the data. Looking only at users’ retweet behavior could not
reveal this tendency, because even if egos retweeted alters that
were more extreme than they are, this could be driven by the dis-
tribution of political affiliation of the actual network. For example,
because the political affiliation distribution of conservative egos is
skewed toward the extreme, even if users were randomly retweet-
ing each other, they would appear to exhibit the opposite of
acrophily, because there are more moderate alters available to
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retweet. Therefore, acrophily can only be detected when compar-
ing participants’ actual behavior to a hypothetical simulation.

We conducted the simulations following the methodology of
previous analyses of acrophily (18). We performed the simulations
separately for each retweet count because the network was based
on retweets between users and the number of retweets between
an ego and an alter could be considered as an indirect indication
of tie strength. We ran 1,000 simulations for each retweet count,
ranging from one to five. The simulations were based on three dif-
ferent strategies that determined the substitution procedure of
the alters for each ego: complete homophily, acrophily, and com-
plete acrophily.

The first strategy was a complete homophily simulation in which
egos preferred alters whose political affiliation ratings were clos-
est to them, regardless of whether they were more or less extreme.
In the complete homophily simulation, we iterated through each ego
one at a time, substituting the ego’s actual chosen alter with the
alter closest to them based on absolute difference in political rat-
ings (Fig. 4). For example, imagine an ego with a tie connection of
five retweets with another alter. In the complete homophily simu-
lation, we substituted this alter with another alter who had the
closest political affiliation rating to the ego among all alters who
had five retweet connections in the network. The second is an
acrophily simulation in which egos prefer only alters whose polit-
ical ratings are similar or more extreme than them. Notice, how-
ever, that in this simulation, egos first will retweet users who
are similar to them and only after that try to find others who are
more extreme. In the acrophily substitution, we again selected
each ego one at a time and substituted alters without replace-
ment, only we replaced the actual alter with an alter that was
similar or more extreme than the ego in terms of their political af-
filiation, starting from the closest ego and moving toward more
extreme (Fig. 4). This meant that in the acrophily substitution a
more extreme alter would always be selected so long as more ex-
treme alters remained in the substitute alter pool. For example, if
an ego had a political rating of 1.0, and the alter pool consisted of
three alters, one with a rating of 0.95, one with a rating of 1.1, and
one with a rating of 1.2, the current ego would then be paired with
the 1.1 alter, despite the alter with a rating of 0.95 being closer to
the ego’s 1.0 rating. The alter with a rating of 1.1 would then be re-
moved from the alter pool, meaning the alter pool would then
consist of only the alter ratings of 0.95 and 1.2. If the next ego
also had a rating of 1.0, we would repeat the process such that

the second ego would be paired with the alter with the rating of
1.2. Only in a scenario in which all remaining alters were less ex-
treme than the ego was an ego paired with a less extreme alter. A
third and more extreme strategy is a complete acrophily simulation
in which egos strongest preference is for the more extreme alters
in the network. The difference between the complete acrophily and
the acrophily strategies is the starting point. The first selected alter
in the acrophily strategy is the alter closest to the ego, whereas the
first selected alter in the complete acrophily strategy is the most ex-
treme user available in the network (Fig. 4).

After running these three simulations, we consolidated the
data by taking the average of all alters that an ego retweeted for
all of our simulations separately for each retweet number (1-5)
and testing whether that average alter score was more or less ex-
treme than the score for ego. We calculated a binary outcome
(more extreme or not) rather than a continuous outcome of the
difference because the difference variable is highly impacted by
the user’s political affiliation and therefore provides misleading
information on the degree of acrophily. The result of the simula-
tion was therefore a dataset with each line representing a separate
ego-alter connection, the retweet number between that connec-
tion, and whether the alter was more extreme than the ego in
each of the three simulations.

To evaluate acrophily, we compared the probability that egos
actually retweeted a more extreme alter to the probability that
they would have retweeted a more extreme alter in each of our
three hypothetical simulations: a homophily simulation, an
acrophily simulation (in which users acrophilize but first retweet
closer alters), and a complete acrophily simulation (in which users
acrophilize but first retweet the most extreme alters; Fig. 5). In line
with the acrophily findings, we expected that users would exhibit
a preference for more extreme others higher than that predicted
by homophily simulations.

We conducted our comparisons for each political group separ-
ately to simplify the results of the model. For each political group,
we conducted a mixed linear model comparing the likelihood of
retweeting a more extreme alter in the actual data and the three
simulated strategies. In line with recent recommendations, we
chose a linear model because it produced a better fit and more in-
terpretable results (50). However, a generalized linear model pro-
duced very similar outcomes (reported in Supplementary
material). To learn more about how these differences change as
a function of the retweet connection, we added a covariate with
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Homophily Complete Acrophily
2 1 3 1 23 321
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Fig. 4. Anillustration of the simulations done for the network data in study 2. The ticker in the center of the scale represents a user’s hypothetical
political rating. The rest of the tickers represent potential peers that the user could retweet. The numbers above the tickers represent the order of
retweets. We present three different simulations, each simulation representing a different tie-selection strategy. In homophily, the user retweets the
users who are most similar to them in terms of political views. In acrophily, the user retweets users who are similar or more extreme in terms of political
view, but the user’s preference is to first retweet users who are closer to them. In complete acrophily, the user again prefers more extreme peers, but this

time the preference is to start with the most extreme user in the network.
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Fig. 5. Comparison of the probability of retweeting a more extreme user in our empirical data compared to the three simulations. The x axis represents
the number of retweets between two users. The y axis is the probability of retweeting a more extreme alter. Error bars represent a 95% CI. Results of the
liberal sample suggest that liberals’ probability of retweeting a more extreme alter was more extreme than homophily but less extreme than acrophily.
For the conservative participants, the probability of retweeting a more extreme alter was higher than the acrophily model.

the number of retweets. Finally, we added a within-user intercept
nested within a retweet number slope. Starting with the Liberal
sample, the baseline probability of retweeting a more extreme
users was 46.90%, but this again could be mainly driven by the
shape of the political affiliation distribution. Liberal users have
33.37% chance of retweeting extreme users when using our homo-
phily simulation, which, as hypothesized, is significantly less than
the actual retweet behavior [b=-0.13, t=-93.96, P <0.001, R?=
0.08, 95% Cls =(-0.1381, —0.1325)]. Liberals were 59.98% likely to
retweet extremes compared to our acrophily model, which is sig-
nificantly more than the actual retweet behavior [b=0.13, t=
90.80, P<0.001, R?=0.08, 95% Cls = (0.1279, 0.1335)] and 73.22%
likely to retweet extremes in our complete acrophily simulation
[b=0.26, t =182.73, P < 0.001, R?=0.08, 95% Cls = (0.2603, 0.2659)].
These results suggest that egos were more likely to retweet extreme
alters as seen by the comparison to the homophily simulation, but
notmore likely to retweet extreme alters compared to the acrophily
simulations. Results also suggested that the tendency to retweet
more extreme users increased with retweet number; however,
this effect was quite weak [b=0.003, t=5.48, P<0.001, R%2=0.08,
95% Cls = (0.001, 0.004)].

We then turned to our conservative sample. The baseline prob-
ability of retweeting a more extreme user was 33.28%, but this
again could be mainly driven by the shape of the political affili-
ation distribution, which is extreme leaning. As hypothesized,
conservative users were 12.05% likely to retweet extreme users
in our homophily simulation, which is significantly lower than
the actual retweet behavior [b=-0.21, t=-151.12, P<0.001, R?
=0.09, 95% ClIs=(-0.2149, —0.2194)]. Conservatives were also
25.24% likely to retweet extremes compared to our acrophily mod-
el, which is also significantly lower than the actual retweet behav-
ior [b=-0.08, t=-57.24, P<0.001, R*=0.09, 95% Cls = (—0.0831,
—0.0776)]. However, conservatives were 48.26% likely to retweet
extremes in our complete acrophily, which was higher than

their actual retweeting tendency [b=0.14, t=106.72, P<0.001,
R?=0.09, 95% Cls=(0.1471, 0.1526)]. These results suggest that
the conservative egos were more likely to retweet more extreme
alters than in the acrophily simulation, but not more than in the
complete acrophily simulation. Unlike in our liberal sample, re-
sults suggested that the tendency to retweet more extreme users
decreases with retweet number [b=-0.008, t=-15.06, P<0.001,
R?=0.09, 95% CIs = (-0.009, —0.007)].

Acrophily and out-group animosity
To learn more about individual-user tendencies for acrophily, we
created a by-user acrophily coefficient. Following previous ana-
lyses of acrophily (18), we assumed that a larger tendency for
acrophily would mean that the average political affiliation of the
actual retweeted alters by a certain ego would be greater than
the average political affiliation of the simulated retweeted user
in the homophily simulation. We therefore took the average
political affiliation of all alters a user retweeted and computed
the difference from the hypothetical political affiliation in the
homophily simulation. Larger positive numbers in this coefficient
indicated stronger acrophily. To learn more about how such
acrophily tendency is associated with behavior on social media,
we randomly selected a sample of 37,326 users from our simula-
tion and utilized the Twitter API to retrieve 200 of their most
recent English tweets as well as their user account information.
These tweets were selected based on the users’ most recent activ-
ity at the calendar time of data collection in 2023. Only tweets and
user information that was still publicly available were included in
the sample. The final sample consisted of 35,668 users and a total
of 7,114,377 tweets.

Using this sample, we recorded two types of variables: tweet-
level and user-level variables (see Supplementary material for
full list). Motivated by findings from study 1, which showed an
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association between acrophily and stronger negative feelings to-
ward the out-group, we investigated whether the acrophily coeffi-
cient correlates with the interaction of two aspects of social media
communication that could be capturing this phenomenon: the ex-
pression of negative sentiments and the usage of third-person
plural pronouns (e.g. “they,” “them”). We selected the expression
of negative sentiments as an indicator of animosity and third-
person plural pronouns as a linguistic marker for referring to out-
groups. By analyzing the interaction between these variables, we
aimed to determine whether acrophily is related to the expression
of negative feelings in general, or if it is also specifically associated
with how these negative emotions are conveyed in discussions
about out-groups.

To capture the sentiments expressed by users at an individual
level, we considered the tweet information of the 200 most recent
tweets and retweets of each user. We then extracted the senti-
ments from all tweets using VADER (42), which is a tool specifical-
ly developed for sentiment analysis in social media and is
especially suited for short texts such as those posted on Twitter
(51). For each tweet, VADER produces a continuous sentiment
score ranging from — 1 (extremely negative) to +1 (extremely posi-
tive). We further used LIWC2015 (43) to count the frequency of
third-person plural pronouns in users’ tweets. To address the
skewness of this distribution and mitigate the influence of out-
liers, we applied a logarithmic transformation to this variable.

To test the association between acrophily and out-group ani-
mosity at the individual level, we performed a linear regression
model including the acrophily coefficient as the DV and the
tweets’ sentiments, the log-transformed frequency of using
“they” terms, and their interaction as predictors. We also incorpo-
rated users’ political affiliation strength and the total collected
tweet count per user as control variables. As expected and consist-
ent with the findings from study 1, our results indicate that partic-
ipants displaying higher levels of acrophily produced both more
negative content and also more content referring to others [senti-
ment main effect: b=-0.08, t(35,662) = —4.52, P < 0.001, 95% Cls =
(=0.11, —0.04); third-person main effect: b= 0.01, t(35,662) = 2.33, P
=0.02, 95% CIs=(0.00, 0.02), interaction: b=-0.14, t(35,662)=
-3.43, P<0.001, R?=0.81, 95% Cls=(-0.23, —0.06)]. Interestingly,
the significant interaction suggests that individuals with higher lev-
els of acrophily are more likely to express negative sentiments, par-
ticularly those who refer more to out-groups. Essentially, the
negativity in content associated with acrophily becomes more pro-
nounced when these individuals use language that references
others, highlighting a targeted form of animosity toward out-groups.

General discussion

The goal of the current project was to examine the occurrence of
acrophily—attraction to extremes—on social media. In study 1,
we conducted an online preregistered experiment where partic-
ipants evaluated either politically moderate or extreme user
profiles and were asked whether they were likely to follow
them. We found that participants preferred extreme copartisans
over moderate ones. In study 2, we looked at retweet behavior of
a large user sample on Twitter. We found that liberals tended to
retweet users that were on average more extreme than pure
homophily but less extreme than just acrophily. Conservatives’
strategy, however, was even more extreme than our acrophily
strategy.

Our findings of acrophily are congruent with and can be ex-
plained by previous literature that examined how people evaluate
political extremes. Previous research suggests that extremes tend

to be perceived as more representative of the political normative
view (18), more committed to their party (24), more authentic
(25, 26), and more coherent in their views, which seems to be at-
tractive (23). We further tested some of these perceptions in study
1, reported in the Supplementary material, and provide some em-
pirical support for these ideas. For example, we found that partic-
ipants evaluated extreme profiles as more aligned with the
mainstream view of their party supporters (strongest predictor
of acrophily), more confident, interesting, and intelligent, and
more likely to provide solid arguments in discussions. All of these
seem to be contributing to acrophily.

The current project not only provides evidence for acrophily
but is also the first to examine the association between acrophily
and affective polarization. In study 1, we found that acrophily was
associated with out-group animosity, measured by both reported
feelings toward the opposite political party and one’s own party.
In study 2, we analyzed the content of users’ tweets and found
that users’ tendency for acrophily was associated with both the
expression of negative emotions as well as the use of third-person
language. Furthermore, it was particularly associated with the co-
occurrence at an individual level of expressing negative emotions
and using third-person language, providing further evidence for
out-group animosity. These findings provide further evidence of
the connection between group identity and preference and affect-
ive polarization, a connection that only recently has received em-
pirical support (38).

Our findings have far-reaching implications regarding the way
segregation and polarization occurs on social media. Assuming
that users’ tie-selection decisions are driven by acrophily, such
decisions lead to a much faster and more extreme segregation
compared to segregation driven by homophily (18). Furthermore,
if people are disproportionally likely to see extreme users, they
are more likely to be exposed to extreme views and eventually
to conform to them. In line with this idea, our results suggest
that the tendency for acrophily is associated with out-group ani-
mosity, suggesting that together with increasing segregation,
acrophily is either contributing to or may be a result of increased
intergroup hostility. Future research should examine the causal
relation between these two variables.

Limitations and future directions

Acrophily seems to be driving interactions on social media.
However, the two studies leave many open questions regarding
the nature of acrophily. First, opportunities to interact with users
on social media are dictated by a mix of user preferences and al-
gorithmic decisions. It is possible that social media algorithms
render increased exposure to extreme peers, which in turn con-
tributes to acrophily (31). Given that algorithmic decisions are
opaque, it is impossible to know how much of the acrophily find-
ings seen in the analysis was driven by algorithmic preferences. If
indeed such algorithms show users more extreme views, it is like-
ly that these views were preferred by them in previous engage-
ments. Additionally, the role that automated accounts, i.e. bots,
have in this phenomenon should be studied. Although the rela-
tive presence of bots in social media is low, it has been shown
that they engage in echo-chamber-like behavior, and their con-
tribution to acrophily remains unexplored (47). Furthermore,
we conducted study 1 to specifically address such limitations.
Participants in study 1 positively evaluated more politically ex-
treme profiles. Despite the results of study 1, future projects
should continue to explore these tendencies in a mix of social
media and lab designs.
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A second limitation of the current research is the scope of the
acrophily findings. Although our analysis reveals a substantial
tendency for acrophily in US Twitter data from 2020, it is unclear
whether this tendency would be attenuated or increased in other
contexts, social media platforms, and outside of social media in
general. The US context in 2020 was quite unique, as two signifi-
cant events coincided: the COVID-19 pandemic and the presiden-
tial elections. This unique context could have exacerbated
political polarization and, therefore, acrophily. It is also possible
that politically extreme users have unique value on Twitter,
which is a platform focused on providing news updates, but
such tendencies would be reduced in platforms where content
sharing is more focused on personal experiences. It is also worth
mentioning that users in our Twitter data specifically wrote
tweets on political issues, which makes them more engaged in
the topic than regular users. Future work should examine these
tendencies in other contexts, on different platforms, and outside
of digital media. Additionally, since acrophily has been found to
co-occur with homophily, future research should explore the con-
texts or conditions under which one of the two is more likely to be
dominant.

Finally, a third limitation of the current project is that it pro-
vided correlational evidence for the association between acroph-
ily and out-group animosity, but it did not provide any causal
evidence that one of these components is driving the other. Are
participants attracted to politically extreme peers because these
users satisfy their need for out-group animosity, or whether their
attraction to extremes is driving out-group animosity. Future
work should manipulate these variables to examine causal con-
nections between them.

Despite these limitations, we believe that the current results
point to an extremely important driver of segregation and polar-
ization on social media. Further work is needed to understand
acrophily, and to find ways to reduce acrophily, and therefore seg-
regation. Since acrophily seems to occur partly due to a misper-
ception of the norms related to one’s political in-group,
informing people about the true norms may help reduce acroph-
ily. This can be achieved in several ways. Social media platforms
could prioritize information that more accurately represents
these norms rather than extreme content. However, this may be
challenging as extreme views, thoughts, and feelings tend to gen-
erate more engagement, which impacts the platforms’ bottom
line (31, 52, 53). Other organizations interested in reducing such
bias could assist users by helping them filter content to match
their preferences and what is most beneficial for them (54, 55). A
second way to reduce acrophily may be achieved by reducing af-
fective polarization, as the two seem to be associated. Reducing
affective polarization is an objective of various efforts (56), start-
ing from improving spaces for political interactions (57) to using
automatized ways such as large language models to facilitate con-
structive conversations (58).

Materials and methods

Study 1: Evidence for acrophily in reported
intentions on social media
Participants

The study was approved by the Harvard University-Area
Committee on the Use of Human Subjects before data collection
(protocol number IRB23-1645). Based on the results of a pilot
study, we recruited N =400 US citizens who reported frequent
use of Twitter through the Connect platform by Cloud Research.

Our sample size was calculated to provide us with 90% power to
detect our main hypothesis. The sample was balanced in terms
of party affiliation and gender. Participants were presented with
political in-groups, with assignments made based on the informa-
tion provided to Connect, which was later confirmed in our study.
Due to incorrect assignment by the platform, where Democrats
were exposed to Republican profiles or vice versa, or participants
who did not identify with either of the two main parties in our ex-
periment, 12 participants were excluded. Therefore, the final sam-
ple consisted of 388 participants (age: mean 39.8 years, SD 12.2
years; 194 Democrats, 194 Republicans; 193 female, 190 male,
S other). All participants successfully completed two attention
checks throughout the study.

Procedure

The experimental design, hypotheses, and planned analyses were
pre-registered at: https:/aspredicted.org/8WL_7KT. Participants
provided consent and then filled out a short online survey meas-
uring their opinions about three putative Twitter profiles as well
as their political identification and demographic information.
Participants were paid $2.00 for participating in the 5-min study.
Participants were presented with three hypothetical Twitter pro-
files. Each profile included a name, a picture, and a biography.
Profiles’ pictures were human faces created through the website
of Generated Media Inc. (https:/generated.photos/). The differen-
ces between neutral, moderate, and extreme users were modified
in two ways. First, in the users’ bios, which were modified to ex-
press either a moderate or strong political view, or no political
view. Second, extreme partisans had a party’s badge over their
profile picture (a Democrat donkey or a Republican elephant;
see Fig. 1A).

In each trial, participants were exposed to one neutral profile,
one moderate in-group, and one extreme in-group profilein a ran-
dom order (see Supplementary material for details). In a pilot
study (N=213; 106 Democrats, 98 Republicans, 9 others), we
tested that participants’ impressions of the profiles’ party affilia-
tions (strong Democrat, strong Republican, moderate Democrat,
moderate Republican, independent/other/none) were consistent
with our classifications. To achieve this, we coded each response
as a numerical value ranging from -2 (indicating a strong
Democrat) to 2 (indicating a strong Republican) and found a sig-
nificant correlation between participants’ perceptions and our
classifications [Spearman’s correlation: r=0.78, P <0.001, 95% Cls
=(0.76, 0.81)]. Furthermore, participants were able to distinguish
between extreme and moderate partisans (accuracy = 0.70, permu-
tation test: P < 0.001). See Supplementary material for details. This
validation was extended in study 1, where we further confirmed
participants’ perceptions of the profiles’ party affiliations [r=0.80,
P<0.001, 95% CIs = (0.78, 0.82); accuracy =0.76, P < 0.001].

Measures

Follow back

Participants were asked whether they would follow back this
person if this person were to follow them on Twitter, using two dif-
ferent methods. Initially, they responded in a binary yes/no for-
mat, and subsequently, they indicated how likely they would be
to follow the person back on a six-point Likert scale ranging
from “definitely not” to “definitely.”

Interpersonal attraction
Participants completed an interpersonal attraction scale by indi-
cating whether they agreed or disagreed with the following
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statements, using a five-point Likert scale ranging from “I strongly
disagree” to “I strongly agree”™: I think he could be a friend of mine; he
would perfectly fit into my circle of friends; if l wanted to get things done,
could probably depend on him.

Impressions of profiles

Participants evaluated each profile by indicating whether they
agreed or disagreed with the following statements, using a five-
point Likert scale ranging from “I strongly disagree” to “I strongly
agree”: This person is likely to be nice; this person is likely to be interest-
ing; this person is likely to be intelligent; this person represents the main-
stream view of supporters to his party; this person seems self-confident;
this person would provide accurate and useful information; this person
would provide solid arguments in a discussion; this person seems to be
an entertaining user on social media.

Out-group animosity and in-group positivity

Participants reported their feelings toward the Democratic party,
the Republican party, liberal citizens, and conservative citizens on
a five-point Likert scale, ranging from “very cold” to “very warm”.

Profiles’ party and political affiliation

Participants were asked to describe the profiles’ party affiliation
(multiple choices: strong Democrat, strong Republican, moderate
Democrat, moderate Republican, independent, other, and none).
Additionally, they were requested to position these profiles on a
seven-point scale ranging from “strongly liberal” to “strongly
conservative”.

Demographics
Participants were asked about their age, gender, nationality, eth-
nicity, and which social networks they usually use.

Political identification

As they did with the profiles, participants were asked to describe
their own party affiliation (strong Democrat, strong Republican,
moderate Democrat, moderate Republican, independent, other,
and none) and to position themselves on a seven-point scale ran-
ging from “strongly liberal” to “strongly conservative”.

Study 2: Observational evidence for acrophily in
social media

Evaluating users’ political affiliation

To evaluate users’ political affiliation, we took a list of 90 news
media outlets from the website www.allsides.com, which was at
the time of the data collection (2019 May to 2020 December) the
fulllist of all media outlets at the site. AllSidesis a media company
that attempts to assess the bias of media outlets. Using volunteer
raters, supervised by the company staff members, AllSides pro-
vides a bias rating from one to five for each media outlet (left,
leans left, center, leans right, and right). Of the list of 90 outlets,
22 were considered as “left”, 18 as “leans left”, 18 as “center”, 8
as “leans right”, and 23 as “right”. Note that the number of outlets
is not perfectly balanced across political groups. Nevertheless, we
decided to still use the full list for two reasons. The first reason
was that our main comparison was between actual and simulated
data within each political group, rather than between political
groups, and so we wanted to keep as many outlets in each group
as possible to utilize the full dataset. The second reason was
thatit was not clear that a numerically balanced list would better
reflect the actual media landscape at the time and might actually
lead to loss of information. We estimated users’ political

affiliation by analyzing all the content that was retweeted by
our users and assigned a political affiliation value to each re-
tweeted message based on the assigned bias rating produced by
AllSides. We then took an average of all the bias ratings of the re-
tweeted media outlets for each user to determine the user’s polit-
ical affiliation. For example, if a user retweeted one media outlet
of -2 (left) and one media outlet of —1 (leans left), then the as-
sumed political affiliation of the user was —1.5. After getting all
the political affiliation ratings for our participants, we rescaled
the variable to range from -2 to 2, rather than 1 to 5. We also re-
moved participants who were located at the middle of the scale on
average (see “Data reduction”) and converted liberal ratings from
—2-0 to 0-2 so that both political groups would be on a scale of
0-moderate to 2-extreme.

Supplementary Material

Supplementary material is available at PNAS Nexus online.
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