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Perceptions of local demographics can have a profound 
impact on preferences for neighborhoods, schools, and 
race-conscious policies (Clark, 2002; Kleitz et  al., 2000; 
Mummolo and Nall, 2017). Although demographic percep-
tions tend to correlate with objective demographic charac-
teristics, studies show that individuals overestimate the size 
of minority populations at the local and national level 
(Nadeau et al., 1993; Wong, 2007). These misperceptions 
can harm intergroup relations, as studies have found that 
the size of minority populations is positively associated 
with increases in opposition to inequality-attenuating poli-
cies, negative stereotyping, and political participation 
among majority group members (Dancygier, 2010; Key, 
1949). Indeed, as Hopkins et al. (2018: 5) argue, “if people 
erroneously overestimate the size of outgroups […] then 
these overestimates could exacerbate the majority’s sense 
that the minority group is a threat to its interests and 
values.”

Despite a growing number of studies that explore the 
prevalence of these overestimates, we know surprisingly lit-
tle about their origins. One of the assumptions of the power 
threat hypothesis, a prominent hypothesis in the intergroup 

relations literature, is that larger minority populations can 
evoke perceptions of threat among majority group members 
(Key, 1949). However, it is unclear whether these negative 
emotional states play an independent role in shaping how 
people estimate the size of minority groups. As recent stud-
ies show, negative emotions such as anger and racial sche-
mas are psychologically linked, and thus, the relationship 
between demographics and threat perceptions might run in 
the opposite direction (Banks and Valentino, 2012; Banks, 
2016). In this article, we evaluate the “emotional substrates” 
of demographic overestimates by manipulating anxiety and 
exploring its effects on perceptions of local and national 
demographics. We find that anxiety has limited effects on 
demographic perceptions and, in some cases, improves per-
formance in a demographic estimation task.
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Abstract
Studies have found that Americans tend to overestimate the size of minority populations, a pattern that potentially 
increases antipathy toward racial and ethnic outgroups due to heightened perceptions of intergroup competition. Recent 
research, however, suggests that providing people with accurate information about racial and ethnic demographics has 
no discernible impact on intergroup attitudes. In this study, we consider whether anxiety is responsible for overestimates 
of racial and ethnic groups in the USA. We conduct an experiment where we manipulate anxiety before asking subjects 
to estimate the size of racial and ethnic groups at the local and national level. Contrary to our expectations, our findings 
suggest that there is no discernible link between emotions and estimates of minority group percentages, and in some 
cases, negative emotions reduce misperceptions.
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Misperceptions and corrections

Demographics are an essential component of realistic group 
conflict theory and related hypotheses such as power threat 
(Key, 1949). According to this theory, as minority popula-
tions increase in size, there is a corresponding increase in 
hostility due to economic and political resource competi-
tion (Bobo, 1999; Key, 1949). However, rather than accu-
rately perceiving the size of demographic groups, most 
Americans tend to overestimate the size of racial, ethnic, 
and religious minorities while underestimating the size of 
majority groups (i.e. whites) (Wong, 2007). Recently, 
Hopkins et al. (2018) attempted to reduce overestimates of 
minority group prevalence by presenting subjects with 
accurate information about immigration levels. Contrary to 
the causal path described by realistic group conflict theory 
and the power threat hypothesis these corrections fail to 
dampen negative immigration attitudes. These findings 
dovetail with Lawrence and Sides (2014) who find that pro-
viding subjects with accurate information about unemploy-
ment, education, and poverty has no discernible effect on 
policy-relevant attitudes and beliefs.

While existing studies assume that local area demo-
graphics contribute to threat perceptions, it is virtually 
unknown whether demographic beliefs are themselves a 
function of threat or other negative emotional states. In 
explaining the lack of a relationship between factual cor-
rections of demographic numbers and intergroup attitudes, 
Hopkins et  al. (2018) propose that these beliefs may be 
grounded in symbolic predispositions. In addition, Wong 
(2007) argues that psychological factors such as “fear of 
outgroups” might motivate majority group members to 
overestimate the size of minority populations. Due to inher-
ent challenges involved in manipulating stable political 
predispositions, we explore whether negative emotional 
states increase the likelihood of overestimating the size of 
minority groups.

Previous research has shown that anxiety contributes to 
heightened threat sensitivity (Bar-Haim et al., 2007). As it 
relates to intergroup relations, when experiencing anxiety, 
people tend to exhibit “exaggerated responses, usually neg-
ative ones, rely on cognitive heuristics such as stereotypes, 
and express polarized emotions and evaluations, typically 
negative ones” (Stephan et al., 1999). Moreover, Banks and 
Valentino (2012) show that negative emotions are linked to 
racial beliefs, strengthening the impact of racial predisposi-
tions on intergroup attitudes. If anxiety magnifies threat 
perceptions associated with racial and ethnic minority pop-
ulations, this implies that we should observe an increase in 
estimates of minority group percentages, but not majority 
group percentages. These findings set up our first two 
hypotheses.1

Hypothesis 1: Anxiety will contribute to overestimates 
of racial and ethnic minorities.

Hypothesis 2: Anxiety will not affect estimates of major-
ity groups.

Since people are more accurate in estimating local area 
demographics than national demographics (Wong, 2007), 
we expect that anxiety will exert a stronger influence on 
national perceptions. We use this finding to develop our 
third hypothesis.

Hypothesis 3: The effect of anxiety on national demo-
graphic perceptions will be stronger than the effect of 
anxiety on local demographic perceptions.

Still, the estimation of group sizes is not only a matter of 
perceptions or recall of relevant facts, it is also a mathemat-
ical task.2 As previous studies in the educational literature 
have shown, anxiety can decrease performance on quantita-
tive tests (Karimi and Venkatesan, 2009; Silk and Parrott, 
2014; Zakaria and Nordin, 2008). Insofar as demographic 
misperceptions are indicative of innumeracy, this literature 
suggests that anxiety should increase estimation errors, 
regardless of their direction. Moreover, if anxiety affects 
numeracy in general, we expect that these estimation errors 
will affect perceptions of both majority and minority 
groups. This sets up our fourth hypothesis.3

Hypothesis 4: Anxiety will increase the magnitude of 
demographic estimation errors.

Data and methods

Design

We implemented a two-wave experimental design to test 
these hypotheses.4 In the first wave, we recruited 1640 
respondents via Amazon Mechanical Turk, a crowdsourc-
ing website, to gather data on demographics and potential 
moderators. The second wave consisted of the experimen-
tal conditions (anxiety, anger, and control), local and 
national estimates of demographic groups, manipulation 
checks, racial attitudes, and respondent demographics. Of 
the 1640 participants (the maximum allowed by the study 
budget) that completed the first wave, 676 participants 
completed the second wave.5

In the second wave, which was carried out approxi-
mately one week after the first wave, respondents were ran-
domly assigned to one of three conditions: relaxation, 
anger, and anxiety. The anger condition was included to 
rule out negative affect as an experimental confound. 
Within each condition, subjects were asked to write for 
three to five minutes about an experience that produced the 
assigned emotion.6 Outcome variables were collected next, 
as respondents were asked to estimate the percentage of 
various demographic groups in their ZIP code and the 
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USA.7 Data on self-reported emotions were also collected 
as a manipulation check. The second wave concluded with 
a set of demographic questions and a debriefing statement 
explaining the purpose of the study.

Measures

We follow previous research that measures demographic 
perceptions using percentages (Wong, 2007; Wong et  al, 
2012; Velez and Wong, 2017). For whites, blacks, Asians, 
Hispanics, and immigrants, we measure misperceptions 
using the following equation

	 M = Y  Y1ij ij aj−

where Yij represents the percent of the total population 
comprised by group j according to individual i and Yaj rep-
resents the percent of the total population comprised by 
group j according to the 2011-2015 American Community 
Survey (a). These numbers are computed at the ZIP code 
and national level. If M1ij is positive, then group j is overes-
timated, whereas if it is negative, group j is 
underestimated.

To assess whether anxiety increases general estimation 
errors, we modify Equation 1 and take the absolute value

	 M = Abs Y - Y2ij ij aj( )
If M2ij is positive, group j is misestimated, whereas if 

M2ij is zero, this indicates that group j is accurately 
estimated.

Models

First, we assess whether we successfully manipulated the 
relevant emotions by estimating the average treatment 
effect (ATE) of anxiety and anger on self-reported levels of 
anger and anxiety.8 Then, we evaluate our main hypotheses 
by estimating the ATE of anxiety and anger on demographic 
perceptions at the local and national level. For these analy-
ses, we estimate a set of ordinary least squares (OLS) 
regressions that regress misperceptions on treatment indi-
cators for those in the anger and anxiety condition. To 
assess our fourth hypothesis, we regress absolute misper-
ceptions on treatment indicators for both conditions. Two-
tailed hypothesis tests with α = .05 are used.

Manipulation checks

Due to difficulties in successfully manipulating emotions, 
we examined whether our experimental stimuli increased 
the experience of relevant emotions using self-reported 
measures (Albertson and Gadarian, 2016).9 As shown in 
Figure B1 in the Online Appendix, subjects in the anger 
condition were more likely to report feeling angry than 

those in the relaxation and anxiety conditions (p <.05 two-
tailed). Subjects assigned to the anxiety condition were sig-
nificantly more likely to report feeling anxious relative to 
those in the relaxation condition (p <.05 two-tailed). 
However, self-reported levels of anxiety did not differ 
between the two negative emotions conditions. Still, those 
in the anger condition were more likely to report higher 
relative levels of anger whereas those in the anxiety condi-
tion were more likely to report higher relative levels of 
anxiety (p <.05 two-tailed). This relative measure was cal-
culated by subtracting anger scores from anxiety scores for 
each respondent.10

Results

Figure 1 displays the results from our ten models. Average 
misperceptions for those in the control condition are 
depicted using a horizontal line. Point estimates for those in 
the anger (anxiety) condition are depicted using a circle 
(triangle). Consistent with Wong (2007), people tend to 
overestimate blacks, Hispanics, Asians, and immigrants but 
underestimate white populations. Local perceptions of 
demographics also tend to be more accurate than national 
perceptions for every demographic group except for whites. 
Though the general trend involves negative emotions 
decreasing overestimates of minority populations, only two 
of the ATE estimates are statistically significant at the .05 
level. Anger improves the accuracy of estimating Hispanic 
populations at the local level by 3.3 percent (± 3.1 percent) 
and Asian populations at the national level by about 2.9 
percent (± 2.7 percent). Except for our second hypothesis, 
which specifies that anxiety will not affect estimates of 
majority groups, we do not find sufficient evidence for the 
first three hypotheses. In Figure 2, we examine the effects 
of emotions on absolute misperceptions and observe simi-
lar patterns, such that anxiety does not increase general 
estimation errors.11 In most cases, anxiety and anger con-
tribute to decreases in absolute misperceptions, consistent 
with our findings using the previous outcome measure.

Discussion

Recent studies attempt to reduce the effects of mispercep-
tions by providing subjects with accurate information about 
racial and ethnic demographics (Hopkins et  al., 2016). 
However, these interventions generally fail to affect rele-
vant attitudes. In our study, we explored whether negative 
emotions such as anxiety increased overestimates of minor-
ity populations in a demographic estimation task. While 
minority groups instill fear and negative emotions within 
the general population (Riek et al., 2006), our results sug-
gest that this is a post hoc invocation. In fact, contrary to the 
expectation that negative emotions drive people to overes-
timate the size of minority populations or commit errors  
in estimating demographics, we find some evidence that 
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negative emotions improve the accuracy of subjective esti-
mates. Thus, some of our results are broadly consistent with 
Marcus et al. (2000) who argue that emotions such as anxi-
ety can stimulate judgmental accuracy and a decreased reli-
ance on heuristics.

Though we do not find evidence that emotions impact 
demographic estimation, future work could expand upon 
this study by considering different facets of emotion, and 

evaluating whether emotions shape how individuals arrive 
at these subjective estimates in the first place. While short-
term inductions of negative emotions do not appear to 
influence demographic overestimates, chronic experiences 
with certain emotions might play a more important role. 
For instance, individuals who score high on trait anxiety 
might commit more errors in estimating minority popula-
tion sizes compared to individuals who are less chronically 

Figure 1.  The ATE of anger and anxiety on average misperceptions across several racial and ethnic groups. Horizontal lines depict 
the average misperception for subjects in the relaxation (baseline) condition. Point estimates for subjects in the anger (anxiety) 
conditions are depicted using a circle (triangle). Vertical lines reflect 95% confidence intervals.

Figure 2.  The ATE of anger and anxiety on absolute misperceptions across several racial and ethnic groups. Horizontal lines depict 
the absolute misperception for subjects in the relaxation (baseline) condition. Point estimates for subjects in the anger (anxiety) 
conditions are depicted using a circle (triangle). Vertical lines reflect 95% confidence intervals.
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anxious (Stephan et al., 1999). Also, in our study, we focus 
on perceived estimates of group percentages as the primary 
outcome variable. However, if these perceptions are indeed 
stable and immune to corrections (Hopkins et al., 2016), the 
impact of emotions might be revealed at an earlier stage of 
the presumed causal chain by influencing information-
seeking behaviors. Moving forward, scholars should con-
tinue to explore why overestimates of minority populations 
are so prevalent, and evaluate the promise of potential anti-
dotes to these misperceptions as Western industrialized 
countries grow more diverse.
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Notes

  1.	 We preregistered the first three hypotheses before the collec-
tion of the experimental data (see Online Appendix F). The 
fourth hypothesis is exploratory. In the pre-analysis plan, we 
specified that we would examine estimates of religious group 
composition. However, due to a failure to find religious com-
position data at the ZIP code level, we chose to exclusively 
focus on racial and ethnic minority groups.

  2.	 We thank an anonymous reviewer for highlighting the litera-
ture on anxiety and test taking.

  3.	 In Online Appendix D, we show that anxiety does not 
increase the likelihood of reporting mathematically impos-
sible demographic estimates (i.e. estimates larger than 100 
percent when summing all racial and ethnic group estimates). 
Moreover, in Online Appendix E, we find that the most edu-
cated respondents in our sample respond similarly to anger 
and anxiety when compared to those with lower educational 
attainment. We also consider the role of other covariates 
that might moderate the relationship between emotions and 
demographic perceptions, and fail to find evidence of hetero-
geneous treatment effects.

  4.	 The institutional review board at the authors’ university 
approved this design.

  5.	 The first wave demographics were as follows: 50% were 
male; 78% were white; the median age was 35; and 49% 

held a college diploma. Politically, 23% self-identified 
as Republican, 41% as Democrats, and 33% as independ-
ents; 30% voted for Donald Trump in the 2016 Presidential 
Election, while 46% voted for Hillary Clinton. The demo-
graphics of those who completed the second wave were 
comparable to the first wave. Of those who returned, 50% 
were male; 79% were white; the median age was 35; and 
52% held a college diploma. Politically, 23% of respondents 
self-identified as Republican, 45% as Democrats, and 30% 
as independents; 30% voted for Donald Trump in the 2016 
Presidential Election, while 46% voted for Hillary Clinton.

  6.	 This was adapted from Banks and Valentino (2012). 
However, images of emotional faces were removed from the 
task to avoid priming race.

  7.	 The order of these outcomes was randomized.
  8.	 Those in the relaxation condition are the excluded 

category.
  9.	 Self-reported emotions were measured using an abbreviated 

version of the PANAS-X scale (Watson and Clark, 1999). 
Both scales were highly reliable (αanger = 0.93; αanxiety = 
0.89).

10.	 One benefit of using this relative measure, as opposed to 
an absolute measure, is that it accounts for individual dif-
ferences in how respondents report negatively valenced 
emotions.

11.	 We also squared the difference between perceptions and 
Census values to penalize larger deviations from the “true” 
value. Our findings using this outcome measure mirrored the 
patterns presented here.
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