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Political segregationis animportant social problem, increasing polarization
and impeding effective governance. Previous work has viewed the central

driver of segregation to be political homophily, the tendency to associate
with others who have similar views. Here we propose that, in addition to
homophily, people’s social tie decisions are driven by political acrophily, the
tendency to associate with others who have more extreme political views
(rather than more moderate). We examined this using a paradigm in which
participants share emotions and attitudes on political policies, observe
others’ responses and choose which others to affiliate with. In four studies
(N=1,235),bothliberal and conservative participants’ social tie decisions
reflected the presence of acrophily. We found that participants who viewed
peers who expressed more extreme views as more prototypical of their
political group also tended to engage in greater acrophily. These studies
identify a previously overlooked tendency in tie formation.

The extreme levels of political segregation evidentin the United States
today presents a major social challenge'. Political segregation reduces
interactions between group members, which contributes to polariza-
tion and inter-group hostility, and undermines political civility and
effective governance’™.

Previous work has focused mainly on one key driver of segregation,
namely political homophily, defined as the tendency to affiliate with
otherswithsimilar political views>°. Political homophily is a pervasive
and enduring propensity'® that results in the formation of echo cham-
bers of like-minded people who rarely interact across political lines™".
But does homophily alone drive individuals’ decisions about who to
affiliate with in political contexts?

Inthis Article, we propose that, inaddition to political homophily,
people’s tie selection decisions are also driven by political acrophily,
which we define as the tendency to prefer to affiliate with others who
represent more extreme (as opposed to more moderate) political
views in the direction of one’s political leaning. Take for example a
case in which a conservative selects between two conservative peers

of the exact same distance from their view, one who is more extreme
and the other who is more moderate. The prediction of who is chosen
based on homophily would suggest an equal probability to both ties,
whereas a prediction based on acrophily would suggest a preference
for the more extreme peer. Determining whether political acrophily
is evident in addition to homophily is important because it could be
a critical catalyst of political segregation in social networks and, by
extension, adriver of attitudinal and affective polarization.
Homophily and acrophily are not mutually exclusive, and given
the documented strength of political homophily, they are likely to
co-occur. To illustrate how the two may integrate, consider a liberal
who responds with outrage to anincident of police brutality and then
encounters others’ responses to the sameincident. Weillustrate three
combinations of the two propensities (Fig. 1): Under homophily, the
chooser would affiliate with others whose outrage responses are closest
totheirown (Fig.1a), regardless of whether these responses show more
or less outrage. Under homophily + acrophily (Fig. 1b), the chooser
would be asymmetrically biased towards the one side of the scale that
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Fig.1| Three hypothetical tie selection strategies. The red ticker represents
achooser’s moral outrage to a certain case of police brutality. The blue tickers
represent potential ties’moral outrage, and the numbers represent the order
of choosing. a, When applying homophily, the chooser elects to keep others

whose responses are closest, regardless of whether they are more or less intense.
b, When applying homophily +acrophily, the chooser has a preference for high
outrage responses. ¢, When applying acrophily, the chooser keeps only others
who are expressing higher outrage.

isconsidered amore extreme view related to one’s political beliefs, in
this context others who express more outrage than they do. However,
the chooser would not completely exclude others who expressed less
outrage if their responses were similar. Finally, under acrophily, the
chooser would elect to affiliate only with others who express more
extreme responses than their own, which in this case is people who
express more outrage (Fig. 1c). These strategies operate on a contin-
uum, and dividingtheminto these three categories is done for heuristic
purposes. Nevertheless, considering the strength of homophily, our
assumptionis that participants’ choices should be most similar to the
homophily +acrophily strategy.

Indirect evidence for its occurrence can be found in existing work.
One relevant finding is from research on group deviance, which sug-
gests that people evaluate deviation from group norms towards the
extreme more favourably than deviations towards more moderate
views” ", Asecondrelevant finding is that people like others who pre-
sent more coherent political views, atendency that is often associated
withmore extreme views'” . Third, acrophily can be extrapolated from
the notion of ‘directional voting’*° 2, which suggests that people have
aclear preference for representatives of their side, evenif the distance
inattitudes to these representatives is bigger than to representatives
ontheotherside. One corollary of thisideais that people are attracted,
to a certain extent, to representatives who are more extreme than
them. However, thisidea has been the focus of agreat debate without
clear empirical evidence for its occurrence”*. Furthermore, it is not
clear that preference for representatives, on the one hand, and social
ties, on the other hand, capture an identical phenomenon. Finally, a
fourth indication of a tendency to prefer extreme views comes from
theliterature on attitude polarization” . One driver of polarization,
among many, is people’s tendency to express extreme views to be ‘bet-
ter’ than othersin their group®°. Interestingly, while the mechanisms
that drive such polarization point to an attraction towards extreme
views (as in acrophily), the individual-level immediate outcomes are
actually opposite in the two cases. When polarizing, people adopt
more extreme views, and therefore become more extreme in relation
to others. Selecting ties on the basis of acrophily, however, results in
individualsbecoming less extreme than othersintheir group because
they have selectively affiliated with more extreme others. While acro-
phily may eventually lead to polarization, the process by which this
occursis completely different.

If acrophily were in fact robustly demonstrated, why might peo-
ple prefer affiliating with more extreme group members? We suggest
that one possibility is that more extreme views may be perceived as
more prototypical of one’s political group. People tend to believe
their group holds more extreme views on average than they actually
do* . If people estimate the views and emotional responses of their

political group to be more extreme than they actually are, they may be
more attracted to extreme compared with moderate views because
they think that these views are more prototypical representations of
their political group.

We conducted four studies with the goal of examining the occur-
rence of acrophily. In studies 1-3 we examined participants’ tie selec-
tion strategies asthey choose other participants on the basis of others’
responses of moral outrage to cases of police brutality. In study 3 we
show that one mechanism for acrophily is the perception that the
prototypical view of the group is more extreme. Study 4 was designed
to examine the occurrence of acrophily in a different context from
emotions to police brutality, providing evidence of its existence when
selecting social ties on the basis of support for political policies.

Results

Analyses for all studies were conducted in R using mixed models for
repeated measures. Assumptions of normality (Kolmogorov-Smirnov
test) and equal variance (Levene test) were done for allmain analyses (for
fullreport, see sections on formal tests of assumptions in Supplemen-
tary Information). When these assumptions were violated, we conducted
arobust estimation of mixed effects using the package robustimm®*
finding similar results in all cases (Supplementary Information).

Acrophily based on moral outrage to police brutality

The goal of studies 1-3 was to examine participants’ tie selection
strategies when evaluating responses of moral outrage to pictures of
police brutality against Black demonstrators. We chose to focus on
expressions of outrage—defined as a negative emotional response,
primarily consisting of anger, towards a transgressor in reaction to a
wrongdoing*—because it has been shown to be especially important
insocialsignalling*** and in driving affiliation decisions'®**. We chose
to specifically focus on responses to police brutality both because
itis a highly salient issue and because responses to police brutality
vary greatly by political affiliation in the United States*. In study 1 we
examined liberals’ tie selection decisions when choosing from a net-
work of liberals and conservatives. In study 2 we transitioned to an
online design that allowed us to increase the sample size to include
both liberals and conservatives. In study 3 we replicated the findings
of study 2 and examined a potential mechanism for the effects, namely
the tendency to evaluate the prototypical belief of one’s group as more
extreme. We had a few pre-registrations of hypotheses (studies 1and
2 were pre-registered; study 1: https://osf.io/n9uxy, study 2: https://
osf.io/xdnj4; for review, see Supplementary Information), the most
central one was that participants’ tie selection decisions would involve
some degree of acrophily, such that participants’tie selection choices
would be asymmetrically biased towards preferring responses that

Nature Human Behaviour


http://www.nature.com/nathumbehav
https://osf.io/n9uxy
https://osf.io/xdnj4
https://osf.io/xdnj4

Article

https://doi.org/10.1038/s41562-022-01474-9
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2. Outrage rating (1-9 scale)
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Write your reaction to the picture in a few words

Rate your negative emotions in
response to the picture. 1—no negative

emotions, 9—very strong negative
emotions

3. Peer selection (eliminate 3)

Picture

Choose three participants you would not want
to see in subsequent trials

Fig.2|Anoutline of a trial in the choice condition. After being presented with a
picture of police brutality against a Black demonstrator, participants were asked
to: (1) provide a text response to the picture; (2) rate their negative emotions from
1(noemotion) to 9 (alot of emotion); and (3) view six peer responses to the same
picture (each response includes aname, arating and a text response) and choose

4. Sample of peer response box

Jeremy
6
| feel upset because they
are hurting someone who
probably didn‘t deserve it.

three peers they do not wish to see in subsequent trials. The three peers whom
participants chose to keep stay for the next trial and participants are able to see
their responses to the following image. An enlarged version of arepresentative
peer response is shown in panel 4.

represented a more extreme view based on their political view. In the
case of outrage to police brutality, acrophily for liberals meant prefer-
ring peers who expressed stronger outrage and acrophily for conserva-
tives meant preferring peers who expressed weaker outrage.

Task. The task was similar in studies 1-3, with small variations described
in each study (Fig. 2). In each trial, participants saw pictures of police
brutality against Black demonstratorsintended to elicit negative emo-
tions. For each picture, participants were first asked to provide their
emotionalresponseto the pictureinafew words and thentorate their
emotions in response to the picture on a scale of 1 (no negative emo-
tion) to 9 (alot of negative emotion). After rating and responding to
the picture, participants then saw six boxes with unique colours, each
containing a peer response to the same picture that they just rated.
Each box included a name that was congruent with the participant’s
gender, a peerrating and their text response to the same picture. Peer
ratings and responses were collected in a pre-test and included real
ratings by real participants. After observing the responses for five
seconds, participants’ choices were different in the choice versus no
choice conditions. In the choice condition, participants were asked to
select three peers they would not want to see in a subsequent trial by
clicking onthe boxes they wished to eliminate. In the no choice condi-
tion, participants were asked to eliminate a random subset of three
names colouredinred.Inboth conditions, participants were told that
the eliminated peers would be eliminated completely from the entire
task and their names and responses would not be seen again, while the
kept participants would be seenin the subsequent trial. We created the
two conditions to examine the occurrence of homophily (which was
found) and to examine potential differences in ratings as a result of
tie selection (which were not found). The lack of difference in ratings
allowed us to omit the control condition from studies 3 and 4. For full
analysis, see Supplementary Information. Participants completed the
task for 20 trials (for full description, see Methods).

Studies 1 and 2. Participants in study 1 were self-identified liberals
who completed the task in the lab. Participants in study 2 were both
liberals and conservatives who completed the study online with an
effort to increase the sample size and diversity in political affiliation
(compared with what could be found around Stanford). In both stud-
ies, participants wererandomly divided into the choice and no choice
conditions. This was mainly designed to provide evidence for the
occurrence of homophily that was found in both studies, and to look
at changes inratings as a function of condition, which were not found
(analysis of participants’emotionsin Supplementary Information). Our
main analysis of acrophily focuses on results from the choice condition.

To examine the occurrence of acrophily, we conducted two tests,
both focusing on the choice condition. Our first test of acrophily was
done by creating an acrophily coefficient for each participantin each
trial and testing whether these coefficients were similar or different
from zero, and whether they changed over time. Our acrophily coef-
ficient was designed to estimate the difference between participants’
actual choices and what would have been a symmetrical homophily
choice. Recall that, in each trial, participants were presented with
ratings of six peers, and were asked to eliminate three peers (and keep

three peers). Participants therefore had (2) = 20 possible choices

of sets of peers to keep in each trial. Of these 20 average combina-
tions, one combination (or more) reflected the most homophilous
choiceineachset. To create our coefficient, we calculated a difference
score between the most homophilous combination of potentially
chosen peers and the combination that participants actually chose.
A positive number indicated that the combination of peers whom
participants chose to keep expressed stronger emotions on average
than the most homophilous combination of peers, and the opposite
for a negative number. Zero reflected no acrophily in participants’
choice (for mathematical representation, see acrophily coefficient
sectionin Supplementary Information). We standardized the acrophily
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Fig.3|Results fromstudy 2 (n = 213, experimental condition). a, The
acrophily coefficient (reverse scaled for conservatives for ease of comparison)
over trial number, where positive values represent a tendency for acrophily. Error
bars represent 95% confidence intervals. b, Summary of comparisons between
the average kept ratings and the four simulations (acrophily higher, acrophily
lower, homophily and random). Each simulation was repeated 1,000 times and
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was compared with the actual average kept ratings. The zero line represents

the average of participants’ kept rating. Each red dot represents the average b
coefficient for the simulation and its distribution. Participants’ average kept
ratings are located in between a pure homophily tie selection strategy and a pure
acrophily strategy, higher for liberals and lower for conservatives.

coefficient by dividing it by the standard deviation (s.d.) of all possible
choices of sets of peers.

In both studies 1and 2, we calculated an acrophily coefficient
for each participant in each trial in the choice condition and created
a mixed-model analysis predicting the acrophily coefficient from
trial number. We standardized trial number to be able to evaluate the
average coefficient using the intercept of the model. In addition, and
similar to the previous analysis, we used arandom intercept of partici-
pants’ ID. Furthermore, in study 2 we added an interaction term with
political affiliation to evaluate differences in acrophily between the
political groups. We report results by political affiliation although no
significant differences were found between political groups (acrophily
and political affiliation in Supplementary Information). Notice that
coefficients for all of our analysis are in standardized values and can
be compared across studies.

For our liberal participants, results suggested that the acrophily
coefficient was significantly positive (study 1: b = 0.33, £(30) = 2.51,
P=0.01,R*=0.23,95% confidenceinterval [0.07,0.60]; study 2: b= 0.29,
t(195) =3.56,P< 0.001, R>= 0.32,95% confidence interval [0.11, 0.44]),
pointing to anacrophily. Furthermore, results of study 2 (same direc-
tion to study 1 with less power) suggested that liberal tendency for
acrophilyincreased over time (study 1: b= 0.08, t(588) =1.49,P=0.13,
R?=0.23,95% confidenceinterval [-0.02,0.19]; study 2: 5= 0.05[0.001,
0.11], £(3,760) =1.98, P= 0.04, R*= 0.32, confidence interval [0.02,
0.05]; Fig. 2a).

We then examined the same effects with our conservative par-
ticipantsinstudy 2. Looking first at the intercept of the model, results
suggested that the acrophily coefficient was negative and significantly
different from zero (b=-0.21, £(196) =-2.53, P=0.01, R*= 0.32, 95%
confidenceinterval [-0.40,-0.06]), pointing to an acrophily tie selec-
tion strategy towards a less emotional response. Unlike study 1 (and
study 3), we did not find achange in conservatives acrophily coefficient
overtime (b=0.02,t(3,760) = 0.73,P=0.46, R*= 0.32,95% confidence
interval [-0.03,0.03]).

While our first test of acrophily was able to show a difference in
tie selection relative to a homophilous, balanced choice, we could
not compare the degree of acrophily seen by participants to other
strategies. Our second test of acrophily was designed to address this

limitation by comparing participants’ actual tie selection choicesin
the choice condition with what they would have chosen if they used
four different tie selection strategies: a no choice strategy, homo-
phily (without any acrophily) and two complete acrophily strate-
gies (one towards more emotional ratings, and one towards less
emotional ratings). Simulating participants’ tie selection choice in
these strategies was done by using participants’ actual ratings to
the pictures they saw, but instead of making the actual tie selection
choices that they made, our simulation executed one of the four tie
selection strategies mentioned above. Notice that trials in our task
are dependent, such that the peers whom participants sawinagiven
trial were dependent on their choices in previous trials. Therefore,
our simulation was designed to replicate the task structure from the
first trial and allow the simulation choices in each trial to affect the
peersinthe following trial.

Intherandom selection strategy, agentsin our simulations chose
peersrandomly. In the homophily strategy, agentsin our simulations
chose in each trial the three peers closest to participants’ ratings,
regardless of whether they were more moderate or more extreme. In
both of our acrophily simulations (more outrage and less outrage),
agents in our simulations chose the peers closest to their own rating,
but only on one side of the scale, either more outrage or less outrage.
Only if there were no available peers in designated side (more or less
depending onthe simulation) did agents choose the closest peer from
the other side.

We ran 1,000 iterations of each of the four simulations (random
selection, homophily, acrophily higher and acrophily lower) such that
eachsimulation generated an average of rating of the kept peerin each
trial. We then ran 1,000 models in which we compared participants’
actual average kept ratings (the peers whom participants decided to
keep) to the average rating of the peers who were kept in each of the
four simulations. Each analysis was done using amixed-model analysis
comparing betweenthe actual average kept ratings by each participant,
andthe average keptratings of each of our four simulations inthe same
model. We also included a by-participant random intercept in each
model. Wereporthere the band tvalues for each comparison between
theactual keptratings and one of the simulations with a95% confidence
interval for t values and Pvalues when it is necessary (Fig. 3b).
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Looking first at the liberal participants, results suggested that the
average rating of the actually kept peers was significantly higher than
the homophily simulation (study 1: b=-0.646, t = -3.58, 95% confi-
denceinterval [-0.650,-0.643], P< 0.001; study2:5=-0.27,t=-2.60,
95% confidence interval [-0.275,-0.273], P= 0.010 [0.010, 0.11]), and
significantly lower from the more outrage acrophily strategy in study
2butnotinstudy1(Studyl:b=0.327,t=1.82,95% confidence interval
[0.323,0.330], P=0.088[0.084,0.92]; study 2: b= 0.396, t = 3.75,95%
confidence interval [0.395, 0.397], P < 0.001), indicating that partici-
pants’ tie selection strategy was between homophily and acrophily in
study 2 and marginally significantly different from acrophily in study
1. Coefficient sizes indicate that differences from acrophily high was
~50% smaller in study 1and 44% bigger in study 2 than the distance to
homophily. These findings suggest that, despite the fact that partici-
pants’ choices in both studies fell between homophily and acrophily,
there was quite a lot of variance in whether participants behaviour
was closer to homophily or acrophily. Finally, as expected, the average
keptratingsin participants’ actual choice was also significantly higher
than a random selection (study 1: b = -1.111, ¢t = —6.15, 95% confidence
interval [-1.117, -1.106], P< 0.001; study 2:: b =-1.313, t = -12.44, 95%
confidenceinterval [-1.316,-1.311], P< 0.001) and the acrophily lower
strategy (Study1: b =-1.911, ¢ =-10.58, 95% confidenceinterval [-1.915,
-1.907],P<0.001; study 2: b =-1.351, t = -12.80,95% confidence interval
[-1.353,-1.350], P < 0.001). Results from our comparisons in the choice
condition provided further evidence that participants’ tie selection
choiceincluded acombination of homophily +acrophily towards more
emotional responses.

Looking next at the conservative participants in study 2, as
expected, results suggested the exact opposite: conservatives’ peer
choices were lower than what they would have chosen with just homo-
phily (b=0.271,¢t=2.02,95% confidenceinterval [0.269,0.272], P= 0.04
[0.044,0.45]) and higher than the acrophily lower simulation (b = 0.515,
t=-3.85,95% confidenceinterval [-0.517,-0.514], P < 0.001), suggest-
ing that choices were between homophily and acrophily lower (but 88%
closer to homophily in this case), which represented a more extreme
conservative view. As expected, the average rating of the actually
kept peers was significantly lower thanarandomselection (b = 0.860,
t=6.43,95% confidence interval [0.857, 0.862], P < 0.001) and also
significantly lower than the acrophily higher simulation (b =1.192,
t=38.91,95%confidenceinterval [1.190,1.194], P< 0.001). Results from
our comparisonsinthe choice condition provide further evidence that
participants’tie selection choices involved acombination of homophily
and acrophily, butin this case towards less intense ratings.

Study 3. The goal of study 3 was to replicate findings of study 2 and
further test a potential mechanism driving acrophily. We hypoth-
esized that participants were selecting ties who are more extreme
becausethey evaluated these extreme responses as more prototypical
of their groups’ responses. To evaluate this hypothesis, participants
first completed a task that was similar to that of studies 1 and 2 (with
some minor differences; Methods). At a second stage, participants
were then shown six of the trials they completed again (with the exact
same peer responses) and were asked to rank the three responses that
represented the most prototypical response of their own political
group. We did not provide participants further details regarding the
meaning of that term but assumed that participants understood it to
berelated to the political spectrum.

Similar to studies 1and 2, we first found evidence for homophily
(homophily analysis in Supplementary Information). We then tested
whether participants’ tie selections were also driven by acrophily.
Looking first at the acrophily coefficients using the same analysis asin
studies 1and 2, results suggested that the coefficient for the liberal par-
ticipants was positive, significantly different from zero and very similar
to the one found in previous studies (b =0.32, t(374) = 6.54,P< 0.001,
R?>=0.28, 95% confidence interval [0.22, 0.42]). Similar to studies

1and 2, the acrophily coefficient became stronger with trial number
for liberal participants (b= 0.04, t(7,161) =2.46, P=0.01, R*=0.28,
95% confidence interval [0.01, 0.08]). For the conservative partici-
pants, results suggested that the acrophily coefficient was negative,
significantly different from zero, and slightly smaller than in study 2
(b=-0.15,¢(374) =-3.06,P=0.001, R* = 0.28,95% confidence interval
[-0.25,-0.05]), pointing to an acrophily tie selection strategy. Interest-
ingly, results suggested that the acrophily shown in our conservative
participants decreased with trial number (b =0.06, t(7,161) = 3.46,
P<0.001, R*=0.28,95% confidence interval [0.03, 0.10]). It is unclear
why acrophily decreased for conservatives and increased for liberals.
This could be caused by the salience of strong emotional responses that
reduce the strength of acrophily over time, or by some inherent differ-
encesinthewayacrophily operates betweenliberalsand conservatives.

We then turned to our second method of evaluating acrophily, by
comparingit with simulated data of various strategies replicating the
results of study 2. Looking first at liberals, results suggested that the
average rating of the actually kept peers was significantly higher than
just homophily (b =-4.87, t=-5.06, 95% confidence interval [-4.86,
-4.89], P<0.001), and significantly lower compared with the acrophily
higher simulation (b =5.88, ¢t = 6.11,95% confidence interval [5.87,5.89],
P<0.001), revealing again a mix of homophily and acrophily, with dis-
tantfromacrophily ~20% bigger. Finally, as expected, the average kept
rating in participants’ actual selection was significantly higher thana
randomselection (b =-15.22, t =-15.81,95% confidenceinterval [-15.24,
-15.20], P<.001), and also significantly higher than the acrophily lower
simulation (b =-19.26, t =-20.00, 95% confidence interval [-19.27,
-19.25], P<0.001), suggesting that average kept ratings are between
homophily and acrophily. Findings of the conservative participants
were as expected, the exact opposite. The average rating of the con-
servativetie selection was lower thanjust homophily (b =2.28,¢=2.28,
95% confidence interval [2.27, 2.29], P< 0.001), and higher than the
acrophily lower simulation (b =-7.24, t = -7.25,95% confidence interval
[-7.25,7.23], P< 0.001). In this case, however, conservative choices
were much closer to homophily that previously seen (although still
significant onaverage). Finally, as expected, the average kept ratingin
participants’actual choices was also significantly lower thanarandom
selection (b =21.26, t =21.29, 95% confidence interval [21.24, 21.29],
P<0.001) andsignificantly lower than the acrophily higher simulation
(b=18.47,t=18.49,95% confidence interval [18.46,18.48], P < 0.001).

After establishing the existence of acrophily, we then turned to
examine one possible mechanism for acrophily. As a reminder, after
completing the first phase of the task, participants were shown six
previous trials that wereidentical to those they just saw and were asked
torank the most prototypical response of their group of the available
six peers, from1to 3. To analyse this phase of the task, we created a dif-
ference score between participants’ ratings and the peers participants
marked as prototypical, such thata positive numberindicated that the
chosen prototypical person that was chosen by our participant rated
the pictures more strongly than the participant and the opposite for
anegative number. As participants chose prototypical peers in order
(1-3), we did this for each of the three peers chosen by participants.
We then conducted an interaction between the rank of prototypical
peer (1-3) and participants’ political affiliation in predicting the dif-
ference score between participants and the prototypical peer. The
outcome could tellus whether the first selected prototypical peer was
higher or lower than participant’s rating (the intercept of the model),
whether this difference was reduced for the second or third selected
peer (slope) and whether this was different between liberals and con-
servatives (interaction).

To evaluate the difference from the most prototypical peer cho-
sen by participants, we made sure that the intercept of the model
was equal to the first peer. We first centred our model on the liberal
participants. The intercept of the model was significantly positive,
suggesting that the most prototypical peer designated by the liberal
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Difference between participant and prototypical peer by rank

prototypical - participant

Difference

Prototypical rank

T
Conservatives

Political affiliation

Fig. 4| Results from study 3. The difference between participants’ ratings and
the peers they chose as most prototypical of their political camp in arank order
of1to3 (N=387). Liberals evaluated the first most prototypical peer as well as
the second most prototypical peer to be expressing stronger emotions than their
own emotions. The third peer seems to be equal to participants’ emotions, but
thisis caused by the fact that there were not available peers who were expressing
stronger emotions after the first two. Conservatives show the same patter but

T
Liberals

inthe opposite direction. Conservatives evaluated the first most prototypical
peer as well as the second most prototypical peer to be expressing less strong
emotions compared with their own emotion. The third most prototypical peer
seems to be expressing stronger emotions, but this is caused by the fact that
there were not available peers who were expressing weaker emotions after the
firsttwo. Error bars represent 95% confidence intervals.

participants was estimated to express more negative emotions com-
pared to participants’ own ratings by 8.07 points on the 1-100 scale
(b=8.07, t(545) = 6.02, P< 0.001, R?>=0.30, 95% confidence interval
[5.45,10.70]). Asexpected, going down the prototypicality rank led to
reduced difference between participants and the prototypical peer
(b=-4.15,t(545) =-7.50, P< 0.001, R*= 0.30, 95% confidence interval
[-5.25,-3.07]), as fewer peers who expressed stronger emotions were
available (Fig. 4). We then centred the model on the conservative par-
ticipants. The intercept of the model was significantly negative, sug-
gesting that the most prototypical peer designated by the conservative
participants was estimated to express less negative emotions compared
with participants’ own ratings by 4.47 points (b = —4.47, t(545) = -3.23,
P<0.001,R*=0.30,95% confidence interval [-7.17,-1.76]). As expected,
going down the prototypicality rank led to reduced difference between
participants and the prototypical peer (b = 0.56, t(545) = 6.23,P< 0.001,
R?=0.30,95% confidence interval [2.44, 4.68]). Notice that conserva-
tives’ third choice was on average higher in rating than participants’
own ratings. This is probably caused by the fact that on average there
were not enough conservatives who were more extreme than partici-
pants by the third choice. Results also revealed a stronger difference
for liberals, such that liberals assumed prototypical members to be
more extreme compared with the assumption made by conservative
(for furtherinformation, see prototypicality and political affiliationin
Supplementary Information).

Finally, to further investigate participants’ evaluation of proto-
typical peers as a potential mechanism for acrophily, we examined the
associationbetween two tendencies: participants’ degree of acrophily
and their tendency to mark more extreme participants as prototypical.
Given that the acrophily tendency and the ratings of prototypical-
ity were done in different trials, we decided to average participants’
acrophily coefficient as well as participants’ average rating of the pro-
totypical peer. Results suggested a significant association between

participants’ acrophily and participants’ choice of the prototypical
members of their political group (b=0.30, t(375) = 6.29, P< 0.001,
R*=0.09, 95% confidence interval [0.34, 0.44]), supporting the idea
that participants choice of prototypicality was associated with their
degree of acrophily.

Study 4
The goal of study 4 was to address key limitations of studies 1-3. First,
we wanted to examine whether acrophily can be seen in tie selection
based onother types of responses than emotions, asking participants
torateand choose ties on the basis of support for four different politi-
calpolicies associated with four highly contentious topics: affirmative
action, gun control, hunting and military budget. Second, we wanted
to see whether acrophily is evident when participants choose to keep
rather than eliminate peers. Third, we wanted to simplify the task to
allowacrophily to be detected without using simulations. To be able to
achieve these goals, study 4 has quite a different design from the previ-
ous studies. However, we believe that by addressing the limitations of
studies 1-3, we were able expand the notion of acrophily inimportant
ways. In the revised task, participants provided text responses and
rating of support (1-7 scale) for four political policies. After rating
each policy, participants saw seven peers who provided all potential
responses to the policy on a1-7 scale. Then, participants were asked
to choose one peer whose response they would like to keep (Fig. 5).
To evaluate acrophily, we created an acrophily difference score
suchthat higher scores always indicated choosing to keep apeer whose
rating represented amore extreme view in relation to the specific policy
and political affiliation of the chooser. This allowed us to compare
acrophily among participants with different political affiliations. We
then conducted an analysis with participants’ political affiliation as the
independent variable and the acrophily difference score as the depend-
ent variable. The model also included two random intercepts, one of
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Fig. 5| Task and results of study 4. a, Representative peer rating window from
which participants were asked to choose one peer they would like to keep. b,
Acrophily difference between participants and the peer they chose to keep in
response to each concept (N =386). Positive values represent acrophily, and

results suggest acrophily in both the liberal and conservative users.
The boxes represent the interquartile range (IQR). The lines represent
the first quartile - 1.5IQR and the third quartile + 1.51QR.

participants’ID and one of policy type. Looking first at the intercept of
the model, which was our liberal participants, results suggested that
ourliberal participants chose to keep peers whose rating represented
amore extreme view compared with their own (b= 0.12, t(427) = 3.62,
P<0.001, R*=0.02, 95% confidence interval [0.05, 0.18]). There was
no difference between liberals and conservatives in their degree of
acrophily (b=0.01, t(415) = 0.19, P=0.84, R*= 0.02, 95% confidence
interval [-0.08, 0.10]) as conservatives also showed a tendency for
acrophily. Results provide important additional evidence regarding
acrophily. First, it seems that acrophily can occur in context other than
emotions. Thisisimportant because it suggests that acrophilyis even

more common than initially thought and can occur when choosing
tiesonthebasis of a variety of response types. Second, it suggests that
acrophily can occur when people choose new ties, rather than eliminate
existing ones, again expanding the situations in which acrophily can
occur. Third, the simplicity of the current task provides evidence that
acrophily can occur in a much simpler contexts, in which participant
do not need to make decisions on multiple ties at the same time. This
is encouraging because it presents a road map for future research on
this topic. Importantly, the effects that were found in this final study
arerelatively small. However, notice that this analysis includes partici-
pants who rated certain stimuli as 7 or 1 and therefore cannot reach
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acrophily. Removing suchratings (which represent 31.3% of all ratings)
doubles the effect (study 4 analysis in Supplementary Information).
Albeit small, these results are especially striking given the structure
of the task and the fact that participants just rated their response to
the stimuli and thenimmediately chose users whose ratings are more
extreme than their own.

General discussion

Thegoal of the current project was to introduce the concept of acroph-
ily—the tendency to prefer to affiliate with others with more extreme
(as opposed to more moderate) political views—and to assess whether
acrophily is evident in tie selection decisions as an additional driv-
ing force of political segregation and polarization. In four studies, we
showed that participants tended to keep ties whose ratings reflected
a preference towards more extreme (versus more moderate) views.
Importantly, we found strong evidence for homophily as well, and
participants’tie selection strategy seemed to reflect amix of homoph-
ily and acrophily.

Our findings have important implications for understanding
political segregation. If people’s tie selection is affected by acrophily
inadditionto homophily, we should assume that segregation occurs at
afaster rate and leads to more extreme outcomes than would otherwise
be expected. To evaluate this possibility, we created an agent-based
model (section on agent-based model of network segregation in Sup-
plementary Information) that randomly populated anetwork of both
liberals and conservatives and examined the rate and degree of network
segregation as aresult of homophily alone, acrophily alone or acombi-
nation of homophily and acrophily similar to that foundin our studies.
Asexpected, our simulation suggested stronger segregationin either
version featuring acrophily, relative to homophily alone.

Research onacrophily is especiallyimportant in the current digi-
tal era, in which people make many tie selection decisions every day.
Social media algorithms are often designed to increase or decrease
strength in ties on the basis of users’ activity. Liking a certain post on
socialmediaislikely tolead to anincreasein tie strength with the per-
sonwho produced the post, andignoring a post is likely to contribute
to weakening of asocial tie. Therefore, in the many hours that people
spend on social media every day, they make many tie selection deci-
sions. Further specifying tie selection strategies and the psychological
processes that give rise to themis of utmostimportanceinlight of their
daily prevalence and theirimpact on social segregation.

Inaddition to providing evidence for the existence of acrophily,
results of study 3 also provided an indication of why acrophily may
beoccurring, suggesting that one reason for the preference for more
extreme views is that participants see the prototypical group member
as more extreme than they actually are, and may want to have ties
to these prototypical ingroup members. Further analysis support-
ing this idea revealed that individual-level tendencies to evaluate
prototypical peers as extremes were associated with increased ten-
dencies for acrophily. One limitation of the current measure is that
participants were asked to indicated a prototypical member of their
group, without specifically indicating a political group. Future work
should re-examine this evaluation with amore specificindication of
political group.

Despite this encouraging evidence, it is likely that other mecha-
nisms also contribute to acrophily. One such mechanismis the relative
salience of extreme views. Such salience may be caused by increased
certainty*®*’, the use of more covert signals of one’s own group mem-
bership®® and the fact that increased certainty is probably associated
with increased willingness to express political views. In the current
set of studies, acrophily was found while keeping the frequency of
occurrence constant. Yet, inreal social interactions, extreme users may
be even more salient, which should increase the effect of acrophily.
Further studies should further examine these potential mechanisms
looking at more natural interactions.

Our experiments leave open several questions regarding how
acrophily is translated to emotions, attitudes and behaviour outside
thelab. One limitationrelatesto the fact thatin each study participants
chose ties on the basis of peers’ responses to a single issue, whereas
in the real world multiple issues drive processes of tie selections. We
chose to minimize the complexity of information about the peers
whom participants sawin order to reveal the occurrence of acrophily.
However, it is likely that tie selection decisions that are made on the
basis of responses to a single issue are more susceptible to acrophily
than more complex tie selection decisions, in which people need to
balance multiple issues®. Future studies should examine the existence
of acrophilyinnaturalsocial settings, for example, on social media, or
inclosed organizations suchas companies and schools. Future studies
should also examine whether acrophily occurs in topics that are not
political in nature.

A second limitation relates to the goals that participants had for
keeping certain peers. Inthe current study, the goal was much simpler
than in many interactions in real life: to keep seeing their response in
asubsequent trial. In many situations outside the lab, people choose
ties to achieve various affiliative and strategic needs. Future studies
should modify the goals for participants’ interactions and examine
how they affect the occurrence of acrophily.

A third limitation of the current work is that we focused on pro-
viding evidence for acrophily rather than thinking about what could
mitigate the effects of acrophily. Future work should examine the
possibility of mitigating participants’ tendency towards acrophily
by either making them aware of such tendency, or by providing them
information of the true prototypical ratings of their group members.

Finally, our findings raise interesting questions about the drivers of
recentchangesin political segregation. Given that we see much higher
levels of segregation and polarizationinthe United States and in other
societiesaround the globe now than ever before, one interesting ques-
tion is what has changed. A related question is what the future holds
given the tendency of acrophily. It is possible that acrophily tenden-
cies would taper off when segregation reaches an extreme level, but
whether and when this would happen is not clear. We believe that our
demonstration of the presence of both homophily and acrophily in
political tie selection decisions caninforminvestigation of segregation,
and we see great potential in not only further investigating acrophily
but also perhaps finding ways to reduce acrophily and segregation.

Methods

This research was approved by Stanford University (study 1: IRB7373)
and Harvard University (studies 2 and 3: IRB19-1409; study 4: IRB21-
0698). All participants provided informed consent and were compen-
sated for their time.

Studies1-3

Participants. In study 1, we used data from a task that resembled the
task used in the present research to be able to estimate the required
sample size. Our estimated sample size for study 1was based on finding
evidence for homophily. Results suggested that using 30 participants
completing 20 trialsin our experimental condition would be enough to
obtain almost100% power for the study (for power estimations based
on each sample size, see Supplementary Information). As our study
included both choice and no choice conditions, the final sample of
study lincluded 70 participants (males: 26, females: 42, other: 2; age:
mean 21.30 years, s.d. 9.20 years) randomly assigned either to a choice
condition ortoano choice condition (described in detail below). All of
the participants were American citizens who self-identified as liberals.
Participants were recruited using the Stanford University paid partici-
pant pool, which includes a mix of Stanford students and community
members. Participants received $10 for their participationin the study.
Notice that this lab study was merely the first examination of the phe-
nomenon and sample sizes were dramatically increased in studies
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2 and 3 when transitioning the task to online studies. No participants
who completed the study were removed from the analysis.

Study 2 was designed with the goal to recruit a larger and more
diverse participant sample. For this reason, we converted our lab task
intoanonlinetask andincreased the target sample size to 400 partici-
pants (200 in the choice condition), with the hope of recruiting 200
liberals and 200 conservatives and increasing the power to almost
100% (power analysis in Supplementary Information). Participants
were recruited using the online platform Prolific in exchange for $2.50
(~20 min). Out of the 400 participants who completed our task, we
removed 8 participants for providing nonsensical text responses or not
providing their demographics. Our final sample therefore included 392
participants (males: 228, females: 160, other: 4; age: mean 37.15 years,
s.d.13.49 years), who were randomly divided into no choice and choice
conditions. All participants were American citizens. We were aiming
to get an equal number of participants in each political side. Accord-
ingly, in terms of their political affiliation, 184 participants identified
asliberals,180identified as conservatives and 28 identified as located
inthe middle. We removed middle participants from the main analysis.

In study 3, as in study 2, we recruited 400 participants with the
hope of recruiting 200 liberals and 200 conservatives. Participants
were recruited using the online platform Prolific in exchange for $3.5
(-30 min). Out of the 400 participants who completed our task, we
removed 13 participants for providing nonsensical text responses
or not providing their demographics. Our final sample therefore
included 387 participants (males: 236, females: 149, other: 2; age: mean
43.25years, s.d. 13.14 years). All participants were American citizens.
In terms of their political affiliation, 194 participants identified as
liberals, 183 identified as conservatives and 10 identified as located in
the middle. Similar to study 2, we removed middle participants from
the main analysis.

Tie selection task. The structure of the tie selection task was the same
in all studies with a few modifications that will be described below.
Participants were told that they were taking partinastudy with the goal
of understanding how people respond emotionally to political situa-
tions, as well as how they make decisions about what responses they
would like to see. The task included 3 practice (in which participants
saw anger-inducing pictures relating to driving) and 20 actual trials.
Inthe actual trials, participants saw pictures of police brutality against
Black demonstrators. Pictures were pre-tested to elicit negative emo-
tions, primarily anger (full description in the image pool below). For
each picture, participants were first asked to provide their emotional
response to the picture in a few words (Fig. 2). After providing their
response, participants were asked to rate their emotions in response
tothe picture onascale of 1(no negative emotion) to 9 (alot of negative
emotion). We chose to use a neutral to negative emotion scale rather
than a positive to negative scale for two reasons. First, measuring tie
decisions on the basis of aneutral to negative scale allowed us to testin
study 2 whether acrophily is caused by just attraction to more emotion,
or rather to extreme views expressed by either no emotion or alot of
emotion, depending on one’s political beliefs. Second, we specifically
selected pictures that were evaluated as eliciting negative emotions
by more than 90% of the participants including conservatives (see
description below), whichmeans that positive raters would be outliers
and would change the focus of the task.

After rating and responding to the picture, participants then saw
six boxes, each containing a peer response to the same picture that
they just rated. Each box included a name that was congruent with
the participant’s gender. Names were chosen randomly from a list of
popular names from2017 (for fulllist, see Supplementary Information).
Below the peer name, participants saw the peer rating and their text
response to the same picture. Each box had a unique colour to help
participantsidentify the peer in future trials. Peer ratings and responses
were collectedinapre-test andreflected real ratings by real participants

(for further details, seeimage and peer pool). Participants were forced
tolook at the six responses for 5 s before making any decisions. After
5s, participants’ choices were different depending on whether they
were assigned to the choice versus no choice conditions. In the choice
condition, participants were asked to select three peers they would not
want to see in a subsequent trial by clicking on the boxes they wished
to eliminate. Clicking on each box eliminated it from the screen. We
chose to instruct participants to eliminate those they did not want to
seeratherthanselecting those they did want to seein order toempha-
size the fact that eliminated participants are never shown again. Inthe
no choice condition, arandom subset of three names was coloured in
red. Participants were asked to click on the boxes with the red names.
In both conditions, participants were told that the eliminated peers
would be eliminated completely from the entire task and their names
and responses would not be seen again, while the kept participants
would be seeninthe subsequent trial.

After eliminating three peers in each trial, participants transi-
tioned to the next trial, in which they were again asked to provide
a text response and rate their emotional response to a new picture
of police brutality. Participants were then shown six boxes with six
responses to the new picture. In every trial except for the first, three
of the six boxes were of peers who were kept from the previous trial.
These boxes retained the same location, colour and name from the
previous trial, and the peer ratings and responses were produced by
the same original person who participants kept from the previous
trial. The other three boxes were randomly generated from the peer
poolandincluded new names, ratings and responses. After complet-
ing 20 trials in which they provided their responses to new pictures
and chose to eliminate three new peers, participants completed a
shortsurvey described below.

Image and peer pool. We conducted a pilot study to create theimage
pool for the study, testing 40 candidate pictures of police brutality
against Black citizens. One hundred and four participants were pre-
sented witheach picture and were asked to first provide a text response
to the picture. Participants were then asked to rate their emotional
response to the picture using the same scale that was used in the task.
Finally, participants were asked to select whether observing the picture
elicited anegative emotion, positive emotion or no emotion at all. This
questiondid notappearinthe actual task and was used to select which
pictures would be used. Two criteria were used to select the pictures.
First, all of the selected pictures were rated by less than 10% of partici-
pants as positive. Second, we excluded pictures whose average rating
was higher than 7 orlower than 3 (to allow variance in peer responses).
As expected, our pictures were rated as eliciting significantly more
negative emotion by liberals compared with conservatives (Supple-
mentary Fig.1).

Out of the 104 participants who completed the pilot study, we
chose 63 participants to be part of our peer pool to allow for the elimi-
nation of three peers in each trial in addition to six peers in the first
trial (19 x 3 + 6). Our first criterion in choosing peers was to make sure
that our peer pool was heterogeneous in terms of political affilia-
tion. We chose 30 conservative, 30 liberals and 3 participants who
self-identified as middle. Our second criterion for choosing our peers
was participants’ text. We chose participants who mostly provided
more than one-word responses to all of the pictures, and ones whose
text responses were more or less similar to their ratings in terms of
emotional intensity. After choosing our peer pool, we provided final
editing of participants’ responses to make sure that the peer text was
coherentand that it matched their ratings of the pictures. Instudy 2 we
slightly modified our peer pool by removing some liberal peers who
provided less elaborate text, and substituting them with data from
participants from study 1. Similar to study 1, our final peer sample
included 30 conservatives, 30 liberals and 3 peers who identified as
beingin the middle of the political spectrum.
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Study 3 was based on study 2’s procedure with four meaningful
changes. First, participants were only assigned to the select condition,
as the goal was to get a better sense of the mechanism for acrophily.
Second, we recreated our peer pool from that of study 2, by employing
anew setof peers who provided new responses to the pictures of police
brutality in the task. The reason for this change is that the social move-
ment related to the death of George Floyd occurred between studies
2 and 3 and we suspected that such a large-scale movement may have
changed people’s attitudes towards police brutality. We therefore ran
an additional pilot in which we created a new peer pool to the same
pictures of studies 1 and 2 (Supplementary Information). Third, we
changed the scale participants used to rate their emotions from1-9to
0-100, Oindicating no outrage and 100 very strong outrage. This was
done to increase the variance in participants’ responses. The fourth
and mostimportant change to the task was our measurements of the
prototypicality of response. After completing the task in a similar way
to studies 1and 2, participants then completed six additional trials
in which they saw a copy of a previous trial (trials 3, 6,9,12,15and 18)
and were asked to rank the responses that represented the top three
most prototypical responses of their political group using this ques-
tion: ‘Choose the three peers that represent the most prototypical
response of your political group. After completing these six trials,
participants were forwarded toasurvey thatincluded afew final ques-
tions described below.

Measures. While completing the task, we collected participants’ rat-
ingsand textinresponse to each picture. We also recorded which peers
they chose to keep versus eliminate. In study 1, after completing the
task, participants completed a survey that included two questions
relating to their motivation to keep certain peers based on similarity
and difference. In the similarity question, participants were asked: ‘To
what extent did you choose people who felt similar emotions to you
in response to the pictures?’ In the difference question, participants
were asked the same question, but using the words ‘different emo-
tions’ instead. Participants rated their response using a scale from
1 (not at all) to 6 (very much so). Participants also completed a few
scales including a group identification scale®, a heterogeneity test in
which participants were asked to estimate what portion of their social
environment has differentrace, socio-economic status, a political affili-
ationmeasure, aneed-to-belongscale®® and a personality scale®. These
scales were measured with the intention of testing them as potential
mechanisms for acrophily (for full description and analysis of the
connection between these scales and acrophily, see Supplementary
Tables1,5, 6,10 and 11). Instudy 2 we removed the need to belong scales
from our survey and added a few new scales in which we examined
potential motivations for acrophily (choosing people because they are
more creative, provided new interpretations, made the participants
feelgood, and so on), feeling thermometers for various groups®, and
participants’ political identification (for further analysis, see Supple-
mentary Information). In study 3, after participants completed the
task, we measured participants’ ranking of peers’ prototypicality using
the task described above. Finally, participants answered a few survey
questions that were similar to study 2 (Supplementary Information).

Study 4

We recruited 400 participants after processing results from study 3
to ensure thata sample of this size would produce power of >0.9, even
whenwereduced the stimulifrom 20 to 4. Participants were recruited
using the online platform mTurk in exchange for $3.5 (=30 min). Out
of the 400 participants who completed our task, we removed 14 par-
ticipants for providing nonsensical text responses or not providing
their demographics. Our final sample therefore included 386 par-
ticipants (males: 199, females: 183, other: 4; age: mean 39.88 years,
s.d. 12.04 years). All participants were American citizens. In terms of
their political affiliation, 217 participants identified as liberals and

169 identified as conservatives. We had no participants identified as
middle in this study as participants had to make abinary choice at the
beginning of the task.

Tie selection task. The structure of the task was based on the task used
in studies 1-3 with a few important modifications. The task included
one practice trial and four actual trials. Participants saw texts describ-
ing a political policy (see description below). For each policy, partici-
pants were first asked to provide their text response to the policyina
few words. After providing their response, participants were asked to
rate their support for the policy on ascale of 1 (completely against) to
7 (completely support).

After rating and responding to the policies, participants then
saw seven boxes, each containing a peer response to the same policy
that they just rated. While the type of content in the boxes was similar
to studies 1-3 and included a name, a rating and a text, there were a
few important differences in this stage compared with the task used
in studies 1-3. First, we made sure that all seven optional responses
were present at each trial, covering the whole scale from1to 7. This was
designed to allow participants in each trial to choose the exact rating
that they wanted and not be limited by what was available from the
random draw. We decided to use this structure to simplify the detection
of acrophily. The order of ratings was randomized to make sure that
participantslooked at the whole screen. Here again, participants had to
watchall the boxes for 5 s before making their pick. Second, instead of
choosingto eliminate peers, participants chose the peer they wanted to
keep. This was to make sure that acrophily canbe detected bothin deci-
sionsto keep and to eliminate. Third, participants were asked to choose
just one peer of the seven on the screen. This was modified because
there was always one peer per rating. Fourth, peerswho werekeptina
certaintrial were not necessarily carried forward to the next trial owing
tothestructure of the task. Unlike previous tasks, participants were not
told explicitly that choosing to keep certain people would mean that
participants would see them in subsequent trials.

Policy and peer pool. We conducted a pilot study to create the policy
poolforthe study, testing multiple six candidate policies. One hundred
and six participants were presented with each policy and were asked
to first provide a text response to the picture. Participants were then
asked torate their support for the policy using the same 1-7 scale that
was used in the task. We selected the four policies that produced the
least polarized ratings (to allow for the possibility of acrophily), with
theintention of selecting two eliciting more support among conserva-
tives and two among liberals: (‘Gradually increasing military budget’,
‘Reducing the power of the federal government over states’, ‘Increasing
affirmative action to minorities’ and ‘Increasing restrictions on hunt-
ing’). Asexpected, our policies were rated differently by conservatives
and liberals (Supplementary Fig. 3).

For each policy and for each rating (from 1 to 7), we chose four
responses based on coherence and fit between the text and the ratings
(Supplementary Table 15). Inthe casesin whichit was possible, we tried
to get two responses by a liberal and two responses by a conservative
foreachrating. Inthe few casesin which such responses were not avail-
able, we used responses from the other political group. This meant that
participants in our task saw responses that were mostly produced by
people who identified with their own political group, despite the fact
that theseincluded all ratings from 1to 7 in response to each policy.

Measures. While completing the task, we collected participants’ rat-
ings and text in response to each picture. We also recorded which
peers they chose to keep versus eliminate. After completing the task,
participants completed a survey thatincluded afew questions, similar
to study 2, in which we examined potential motivations for acrophily
(choosing people because they are more creative, provided new inter-
pretations, made the participants feel good, and so on), a personality
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scale and participants’ politicalidentification (for further analysis, see
Supplementary Tables16 and 17).

Reporting summary
Furtherinformation onresearch designisavailablein the Nature Port-
folio Reporting Summary linked to this article.

Data availability

Data for study 1 are available here: https://osf.io/nz4dk/. Data for
studies 2—4 are available here: https://osf.io/649fq/. Data for the
agent-based model are available here: https://osf.io/ad7vh/.

Code availability

Codeforstudylisavailable here: https://osf.io/nz4dk/. Code for studies
2-4 is available here: https://osf.io/649fq/. Code for the agent-based
modelis available here: https://osf.io/ad7vh/.
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Research sample All participants were recruited from prolific/mturk. Data is not representative in terms of population. Specific details:
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End - May 2022.
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Study 2: N=392; excluded - 8
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Human research participants
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Population characteristics See above
Recruitment Participants were recruited through the Stanford participant pool, prolific and mturk.
Ethics oversight Stanford University (Study 1) Harvard University (Studies 2-4)
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