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Discrimination is not only an objective fact but also a subjective judgment. While exten-
sive research has studied discrimination as an objective fact, we study the judgment of
discrimination and show that it is malleable while holding objective discrimination cons-
tant. We focus on a common situation in real life: the constituent groups in a candidate
pool are unequal (e.g;, fewer female candidates than male candidates for tech jobs), and
observers (e.g., the public) see only one side of the decision outcome (e.g., only the hired
applicants, not the rejected ones). Ten experiments reveal a framing effect: people judge
the decision-maker (e.g., the tech firm) as more discriminatory against the minority in
the candidate pool if people see the composition of the accepted candidates than if they
see the composition of the rejected candidates, even though the information in the two
frames is equivalent (i.e., knowing the information in one frame is sufficient to infer the
information in the other). The framing effect occurs regardless of whether the decision-
maker is objectively discriminatory, replicates across diverse samples (Americans, Asians,
and Europeans) and types of discrimination (e.g., gender, race, political orientation), and
has significant behavioral consequences. We theorize and show that the framing effect
arises because, when judging discrimination, people overlook information that they
could infer but is not explicitly given, and they expect equality in the composition of the
constituent groups in their given frame. This research highlights the fallibility of judged

discrimination and suggests interventions to reduce biases and increase accuracy.
gender discrimination | racial discrimination | judgment biases | accept-reject framing | hiring decisions

Discrimination is prevalent and serious. To fight discrimination, people need to judge
discrimination accurately, however, judgments may be biased. While extensive existing
research has studied and demonstrated real discrimination [e.g., (1-5)], we study the
judgment of discrimination. (We use the term discrimination broadly to include preju-
dice and the opposite of favoritism.) Understanding the judgment of discrimination is
valuable because it is often people’s subjective judgments (i.e., their perceptions) that
form public opinions, affect psychological well-being, and health (6, 7), and lead to
social and political changes.

In particular, we study the judgment of discrimination in situations where the constitu-
ent groups in a candidate pool are not equally represented (e.g., fewer women than men),
and people (observers) see only one side of the decision outcome—either the composition
of the accepted candidates or the composition of the rejected candidates, not both.

These situations are common in real life. For example, there are usually fewer
women than men among applicants for science, technology, engineering, and mathe-
matics (STEM jobs, as fewer women than men have degrees in these fields (8, 9). Also,
the public usually sees only the composition of the accepted candidates (how many
men and women were hired) (10), not the composition of the rejected candidates (how
many men and women were rejected). (We simply assume that the composition of the
candidate pool is unequal, and we do not investigate why. The causes of unbalanced
candidate pools are important but beyond the scope of this research.)

In such situations, we propose and show that the decision-maker will be judged as
more discriminatory against the minority in the candidate pool (and less discriminatory
against the majority in the candidate pool) if people (e.g., the public) see the composition
of the accepted candidates rather than the composition of the rejected candidates. This
framing effect arises even though the information in the two frames is equivalent (i.e.,
knowing the information in one frame is sufficient to infer the information in the other).

To clarify, the purpose of this article is not to downplay the prevalence and serious-
ness of real discrimination. Rather, we show that judged discrimination is malleable
while objective discrimination is held constant.

Paradigm

To investigate the judgment of discrimination scientifically, all our experiments adopt
the following experimental paradigm (or a variant). We randomly assign research
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participants to one of two framing conditions: accept and
reject. All participants are told that a certain candidate pool
contained two equally qualified but unbalanced groups (e.g.,
20% of the candidates were female and 80% were male), and
the decision-maker accepted half the candidates and rejected
the other half. In addition, participants in the accept condition
are informed of the composition of the accepted candidates
(e.g., 20% of the accepted candidates were female and 80%
were male), whereas participants in the reject condition are
informed of the composition of the rejected candidates (e.g.,
20% of the rejected candidates were female and 80% were
male). Finally, all participants are asked whether the decision-
maker exhibited discrimination; participants answer on a con-
tinuous bipolar scale ranging from strong discrimination against
the minority to strong discrimination against the majority.

For simplicity, we will use the following notations in our
analyses (but not in our instructions to participants): Min and
Maj refer to the minority and majority groups, respectively, in
the candidate pool. (Unless otherwise specified, we use minority
and majority to refer to the minority and majority members in
the candidate pool.) Min%c, Min%,, and Min%g describe the
composition (i.e., the proportion of Min members) of the can-
didate pool, the accepted candidates, and the rejected candi-
dates, respectively. (Since the proportions of Maj members are
simply 100% minus the proportions of Min members, we do
not include notations for Maj members in our analyses. In our
experiments, however, we always provided participants with the
statistics of both Min and Maj members.)

Using these notations, we summarize our paradigm as
follows. All participants are informed of Min%¢c and know that
the decision-maker accepted half the candidates and rejected
half the candidates. Also, those in the accept condition are
informed of Min%,, and those in the reject condition are
informed of Min%g.

Note that the information in the two conditions is equiva-
lent. Since everyone is informed of Min%c and knows that the
decision-maker accepted half the candidates and rejected half
the candidates, participants in the accept condition (who are
informed of Min%,) can easily infer Min%g, and vice versa.
In most of our studies, we simplify the inference process by
setting both Min%, and Min%g equal to Min%c, so virtually
no calculation is required to make the inference. For instance,
if the proportion of women in the candidate pool (Min%c) is
25%, and the proportion of women in the accepted pool
(Min%,) is 25%, then it is obvious that the proportion of
women in the rejected pool (Min%g) must be 25%, too.

Theory and Hypothesis

Normatively, to judge discrimination, people should consider
both the composition of the accepted candidates (Min%,) and
the composition of the rejected candidates (Min%pg). Specifi-
cally, they should judge Min%}, relative to Min%gp: the smaller
(the greater) Min%, is relative to Min%p, the more the
decision-maker discriminated against Min members (against
Maj members).

For ease of exposition, we define a decision-maker as showing
no objective discrimination if Min%, = Min%g (e.g., if the pro-
portion of females among those accepted by the decision-maker
equals the proportion of females among those rejected by the
decision-maker). We wish to clarify that no objective discrimina-
tion may not be the best practice in every situation. In some
situations (e.g., when a tech firm with predominantly male
employees wants to increase the representation of women in the
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workforce), the best practice may be to have some objective dis-
crimination (e.g., such that females comprise a larger proportion
of the accepted pool than of the rejected pool, i.e., Min%, >
Min%pg). Importantly, however, regardless of what the best prac-
tice is, the normative judgment of discrimination should be
based on both Min%, and Min%yg, so it should not be swayed
by framing.

However, we predict that actual judgments of discrimination
are significantly influenced by framing. We theorize that, when
judging discrimination, people do not compare Min%, with
Min%g (as they should). Instead, they compare the composition
in their condition with some “expected” (i.e., ideal) composition,
and they usually (but not always) expect equal representation of the
constituent groups (e.g., equal proportions of men and women).

Specifically, we propose that when judging discrimination,
people have two psychological tendencies: flipside neglect and
the equality expectation. By flipside neglect, we mean that
people focus on the information given in their condition
(Min%p, in the accept condition; Min%p in the reject condi-
tion) and overlook the information in the other condition,
even though people could easily infer it. This proposition is
based on existing research showing that decision-makers often
overlook information that is important but not explicitly given,
even though they can infer the information from what they
know. This general tendency is what Kahneman refers to as
“what you see is all there is” (11).*

By the equality expectation, we mean that people use equal-
ity (50%) as a default reference point with which they judge
the composition in their condition. This proposition builds on
existing research showing that equality is often the default
benchmark for judging whether someone is fair or prejudiced
(27-29). If the observed composition deviates from the equality
expectation, people will likely consider the decision-maker dis-
criminatory. The direction of the judgment depends on the
condition. If you are in the accept condition and find out that
80% of the candidates accepted by a company are men, and
only 20% are women, you will likely consider the company dis-
criminatory against women because most of the accepted candi-
dates are men. If you are in the reject condition and find out
that 80% of the candidates rejected by the company are men,
and only 20% are women, you will likely consider the company
discriminatory against men because most of the rejected candi-
dates are men. In other words, your judgment of the company
depends on whether you are in the accept or reject condition.
(Equality is only a default expectation; people do not always
expect equality. We will discuss other expectations later.)

Formally, flipside neglect means that judged discrimination
in the accept condition depends on Min%, (not Min%eg), and
judged discrimination in the reject condition depends on
Min%g (not Min%,). The equality expectation means that
people use 50% as the default reference point for judging dis-
crimination, in both conditions. Thus, the formal models are:

JD, = —(Min%, —50%) + k [1A]
JDg = (Min%g —50%) + k [1R]

*At this general level, our framing effect resembles many existing findings, including (but
not limited to) one-sided evaluation (12), illusory correlation (13, 14), base rate neglect
(15-17), selection bias (18-20), narrow bracketing (21-24), and the choose-reject framing
effect (25, 26). Upon closer inspection, however, these findings are different from each
other and from ours. For example, one-sided evaluation typically occurs in situations
where information on the other side is unattainable, but our effect occurs even when the
information on the other side can be easily inferred. The illusory correlation is a discrep-
ancy between a judged correlation and the actual correlation (e.g., people overestimate
the extent to which infrequent undesirable behaviors are performed by minorities rather
than by the majority), whereas our effect is about framing—a discrepancy in judged dis-
crimination between two equivalent frames. The choose-reject framing effect (25, 26)
arises from choice conflicts, but our effect does not involve choice conflicts.
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where JDa and JDg are judged discrimination in the accept
and reject conditions, respectively. We define both variables
such that greater values represent stronger judged discrimination
against Min members (or weaker judged discrimination against
Maj members). The two equations have opposite signs because,
by definition, JD4 is negatively correlated with Min%,, while
JDg is positively correlated with Min%pg. (We include k at the
end to capture factors unrelated to our theory. Although k may
influence the absolute levels of JD, and JDg, it does not influ-
ence the phenomenon of interest—the framing effect, namely,
the difference between JD, and JDg.)

Given Egs. 1A and 1R, the difference between JD4 and JDg is:

JD4—JDg = 100% — (Min%, + Min%g) 2]

For ease of computation, we assume in our analysis (and we told
participants in our experiments) that the decision-maker accepted
half the candidates and rejected half the candidates. (Even if the
accept and reject rates are not half the candidate pool, the analysis
still holds as long as there is no objective discrimination.) This
means that on average, the composition of the accepted candidates
and the composition of the rejected candidates are the same as
the composition of the candidate pool, namely:

(Min%a + Min%gR)/2 = Min%c [3]
Combining Egs. 2 and 3 yields:
JDA~JDg = 100% — 2 X Min%c (4]

which means:

JD, > JDy if Min%c < 50% Inequality 1

Inequality 1 is our central hypothesis. It predicts that if the can-
didate pool contains unequal constituent groups (i.e., Min%c
< 50%), then people in the accept condition will judge the
decision-maker as more discriminatory against Min members
(and less against Maj members) than people in the reject condi-
tion. This is our proposed framing effect. The framing effect
will occur even if the decision-maker is objectively discrimina-
tory and, if so, regardless of whether the decision-maker objec-
tively discriminates against Min or Maj members."

Notably, our theory predicts only that JDo > JDg. It does
not comment on the absolute levels of JD4 or JDg (e.g., does
not predict whether JDa > 0 or JDr < 0) because our theory is
agnostic about the k factor in Eqs. 1A and 1R. In other words,
our theory predicts only a framing effect and is silent about
whether the judgment in either framing condition alone is
biased. Even so, we can conclude that if people render different
judgments in the two (normatively equivalent) framing condi-
tions, their judgment in at least one of the conditions must be
biased. The presence of a framing effect is evidence that judged
discrimination is fallible.

Materials, Methods, and Results

We tested our proposed framing effect, its behavioral conse-
quences, and its moderators in ten studies, with diverse samples

four paradigm and findings differ from those of other researchers who studied accept-
versus-reject effects in discrimination-related domains. For example, Hugenberg et al.
(30) find that asking a decision-maker to adopt different strategies (accept vs. reject) influ-
ences the decision-maker's own attitudes, whereas we find that using different frames to
describe someone else’s decision influences the observer's judgment. Phillips and Jun (31)
find that an objectively discriminatory decision is considered less discriminatory when
framed as accepting advantaged candidates (e.g., accepting majority members) than as
rejecting disadvantaged candidates (e.g., rejecting minority members), whereas we find
that any decision—regardless of its objective discrimination—is considered more discrimi-
natory when framed as an acceptance decision for both minority and majority members
than as a rejection decision for both minority and majority members.

PNAS 2022 Vol. 119 No.47 2205988119

and mixed methods. See Table 1 for an overview, including the
key findings. Because most studies followed similar procedures,
we describe the studies only briefly below. For detailed descrip-
tions, see SI Appendix, SI Part I; for a single-paper meta-analysis
of the key findings, see SI Appendix, SI Part 2. All studies were
approved by the IRB of the University of Chicago, and all partic-
ipants provided informed consent.

Study 1A demonstrated the framing effect using a natonally
representative sample from the United States (7 = 448; recruited
on Prime Panels using a US census-compatibility sample). Partic-
ipants were randomly assigned to the accept and reject condi-
tions. All participants read a case in which a private school
recently recruited new teachers. The candidate pool was 20%
female and 80% male; the constituent groups were equally quali-
fied, and the principal of the school knew that. The principal
hired half the applicants and rejected half the applicants. Also,
participants in the [accept] {reject} condition were told that
20% of the applicants [hired] {rejected} by the principal were
female, and 80% were male. All participants were asked to evalu-
ate the principal’s discrimination.

Note that female applicants comprised the same proportions
of the accepted and rejected pools (i.e., Min%, = Min%g =
Min%c = 20%), so the principal was objectively nondiscrimi-
natory, as defined above. Using terms in the economics litera-
ture, we can also say that the principal’s hiring decisions
showed no statistical discrimination or taste-based discrimina-
tion (32-35).

Nevertheless, the principal was judged as significantly more
discriminatory against female applicants in the accept condition
than in the reject condition, #446) = 6.00, P < 0.001,
d = 0.57. Specifically, in the accept condition, the principal
was judged as discriminatory against females, (227) = —5.19,
P < 0.001, d=0.35, compared with the midpoint of the scale;
in the reject condition, the same principal was judged as dis-
criminatory against males, (219) = 3.41, P = 0.001, 4= 0.23,
compared with the midpoint of the scale.

To test our theory regarding the equality expectation, we
recruited another nationally representative sample from the
United States (72 = 154), assigned them to the same conditions,
and showed them the same hiring case. Instead of providing
the composition of the accepted or rejected pool, we asked
participants to indicate the ideal composition. In both the
accept and reject conditions, the expected (ideal) proportion of
women was close to equality (Ms = 49.22% and 47.01%;
medians = 50% and 50%). Equality was an unrealistic expecta-
tion given that women comprised only 20% of the candidate
pool, but the expectation explains why the principal was judged
as discriminatory in both the accept and reject conditions in
the main study.

Study 1B investigated discrimination against underrepresented
minorities (URMEs). Participants (z = 302, recruited on Prolific,
where most workers are from Organisation for Economic Co-
operation and Development [OECD] countries) read a case
about a human resources (HR) director who was making hiring
decisions. We replicated the framing effect: judged discrimina-
tion against URM applicants was stronger in the accept con-
dition than in the reject condition, A300) = 4.08, P < 0.001,
d=1047.

As in Study 1A, we measured the expected (ideal) composi-
tion, but we did so within the main study instead of using
another sample. We found that the expected proportion of
URMs was close to 50% in both the accept and reject condi-
tions (Ms = 43.4% vs. 42.5%; medians = 50% vs. 50%).We

also found correlations between the expected composition and
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Table 1. Study Overview

. Parameters Judged discrimination
Condition
Main objective/ besides Min Maj JDa JDr
Study (context) finding framing members member Min%c Min%, Min%g mean (SD) mean (SD)
Study 1A Demonstrates the Women Men 20% 20% 20% 5.64 4.53
(hiring) proposed framing (1.85) (2.06)
effect
Study 1B Replicates the URMs Non-URMs 10% 10% 10% 5.60 4.80
(hiring) proposed framing (1.771) (1.68)
effect
Study 1C Replicates the Men Women 16.7% 16.7% 16.7% 5.49 5.01
(dismissal) proposed framing (1.38) (1.42)
effect
Study 1D Replicates the Southerners Northerners 20% 20% 20% 6.01 4.55
(performer) proposed framing (1.97) (1.96)
effect
Study 2 Demonstrates the Objectively Southerners Northerners 30% 10% 50% 8.07 6.57
(layoff) robustness of the against Min (2.04) (1.71)
framing effect by  Objectively 50% 10% 5.51 4.36
showing that it against Maj (1.75) (2.17)
exists regardless
of objective
discrimination
Study 3 Demonstrates a Biden Trump 25% 25% 25% 4.26 3.49
(grader) behavioral supporters supporters (1.28) (1.40)
consequence of
the framing effect
Study 4 Tests and supports Ayronians  Byronians 25%  25% 25% JDa JDpuai JDRr
(refugees) the flipside-neglect 492 430 397
component of our (1.43) (1.57) (1.61)
theory by showing
that judgment in
the dual frame lies
between the
accept and the
reject frames
Study 5 Tests and supports Control From the From the 25% 25% 25% 5.55 4.72
(admissions)  the flipside-neglect east side west side (1.37) (1.38)
component of our  Flipside 497 4.95
theory by showing  thinking (1.29) (1.30)
the moderating
effect of a flipside-
thinking prompt
Study 6 Tests and supports Unequal Republicans Democrats 30% 30% 30% 6.59 4.56
(committee)  the equality- composition (1.74) (1.99)
expectation com- Equal 50% 50% 50% 4.99 5.03
ponent of our composition (0.67) (0.81)
theory by showing
the moderating
effect of
manipulating
equality
Study 7 Tests and supports  Expectedly  From the From the 36% 36% 36% 6.07 4.65
(committee)  the Equality- equal Red States Blue States (1.69) (1.78)
expectation com-  Expectedly From Rhode From the 3.33 4.39
ponent of our unequal Island other 49 US (2.18) (2.04)
theory by showing states
the moderating
effect of

manipulating
expectations

Note: Min%c, Min%,, and Min%g, are the proportions of Min members among all candidates, the accepted candidates, and the rejected candidates, respectively. JD, and JDg are judged
discrimination in the accept and reject conditions, respectively; higher values indicate stronger judged discrimination against Min members.
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judged discrimination: In the accept condition, participants
who expected a higher percentage of URMs perceived stronger
discrimination against URMs, » = 0.15, P = 0.062; in the
reject condition, participants who expected a higher percentage
of URMs perceived stronger discrimination against non-
URMs, r= —0.16, P = 0.052. Although the expectations were
measured (not manipulated), and the correlations were only
marginally significant, the findings suggest that the judgment
of discrimination is related to expectations.

Study 1C replicated the framing effect and ruled out inatten-
tion and poor quantitative skills as alternative explanations. Like
Study 1A, Study 1C concerned gender discrimination. To test
the generalizability of our effect, Study 1C differed from Study
1A in that the Min members in Study 1C were men (rather than
women), and the decision was about whether to keep or dismiss
existing employees (rather than whether to hire or reject new
applicants). Furthermore, we incentivized participants to make
accurate judgments, asked them comprehension questions (before
they judged discrimination), and tested their ability to infer the
information on the flipside (after they judged discrimination).

Despite the differences, we again observed a significant fram-
ing effect: participants who saw how many men and women
were kept (accept condition) perceived stronger discrimination
against men than participants who saw how many men and
women were dismissed (reject condition). The framing effect
was significant whether we included all participants (z = 306,
recruited from CloudResearch in the US), #303.79) = 2.98,
P =0.003, 4= 0.34, or only those who passed all comprehen-
sion questions and correctly inferred the information on the flip-
side (95.8% of all participants), £288.99) = 2.69, P = 0.008,
d = 0.32. The framing effect seems quite robust, is not limited
to situations where the Min members are traditional subjects
of discrimination (e.g., women), and cannot be explained by
inattention or poor quantitative skills.

While the other studies used participants mainly from North
America and Europe, Study 1D used participants from Asia
(n = 300, recruited on Credamo in China) and replicated the
framing effect, 298) = 6.44, P < 0.001, 4 = 0.74, indicating
that the effect is robust to cultural variations.

In Studies 1A to 1D, we designed the stimuli so that
Min%, = Min%g (i.e., the decision-maker exhibited no objec-
tive discrimination). According to our theory, the framing
effect occurs even if Min%, does not equal Min%g (i.e., the
decision-maker displays objective discrimination). Our theory
also predicts that, on average, JD5 and JDg will be greater if
Min%, < Min%g than if Min%, > Min%g. In other words,
on average, participants should judge the decision-maker as more
discriminatory against Min members if the decision-maker objec-
tively discriminated against Min members than if the decision-
maker objectively discriminated against Maj members.*

Study 2 tested these predictions in a 2 (framing: accept vs.
reject) X 2 (objective discrimination: against Min vs. against
Maj) between-subjects design, using participants recruited on
CloudResearch in the United States (7 = 606). As predicted, a
2 X 2 ANOVA found a significant framing effect, /1, 602) =
71.26, P < 0.001, n° = 0.106, a significant objective-
discrimination effect, A1, 602) = 232.41, P < 0.001, T]2 =0.279,
and no interaction effect, A1, 602) = 1.29, P = 0.257. As the

*These predictions can be derived formally as follows: According to our theory (Egs. 1A
and 1R), whether Min%, is greater or smaller than Min%g does not affect the difference
between JDa and JDg, but it does affect the average of D and JDg: (JDa + JDgy /2 = (Min%g
- Min%,)/2 + k, so the average of JDs and JDg will be greater if Min%g > Min%, than if
Min%g < Min%,. Since the framing effect pertains to the difference between JD and JDg,
and the overall judgment pertains to the average of JDs and JDg, the former does not
depend on objective discrimination, while the latter does.

PNAS 2022 Vol. 119 No.47 2205988119

results shown in Fig. 1 reveal, judged discrimination is both dis-
tinct from and reflective of objective discrimination: It is distinct
because it varies (as a result of framing) when objective discrimi-
nation is held constant. Also, it is reflective because it varies
when objective discrimination varies.

Study 3 demonstrated a behavioral consequence of the fram-
ing effect with monetary incentives. Participants (z = 304,
recruited on CloudResearch in the United States) were asked
whether they supported Biden or Trump in the 2020 election.
They learned that they would be writing an essay to explain
their choice, but before writing the essay, participants learned
that a research assistant (RA) would read their essay and would
either pass or fail them, which would influence their earnings.

We told participants that the RA had already evaluated the
essays of 48 workers, of whom 36 were Biden supporters (the
majority) and 12 were Trump supporters (the minority); the RA
had passed half the workers and failed half the workers. We then
told participants in the [accept] {reject} condition that among
the workers the RA had [passed] {failed}, 18 were Biden sup-
porters and 6 were Trump supporters. The candidates in this
study were the 48 workers the RA had evaluated, the Min mem-
bers were the Trump supporters, and Min%c = Min%, =
Min%pg = 25%. Participants were then asked (a) to evaluate
whether the RA discriminated against either Trump or Biden
supporters, and (b) to decide whether to keep this RA or replace
the RA with a different RA.

Fig. 24 shows the judgment results. We replicated the framing
effect: participants in the accept condition judged the RA as
more discriminatory against Trump supporters (the Min group)
than participants in the reject condition, A302) = 5.02, P <
0.001, 4 = 0.58. The effect was significant among the Biden
supporters, {152.43) = 5.39, P < 0.001, 4= 0.81, and margin-
ally significant among the Trump supporters, 97) = 1.87, P =
0.065, 4= 0.37.

Fig. 2B shows the behavioral results. Whether participants
wanted to change RAs depended on whether participants
judged the current RA as discriminatory against those who had
supported the participant’s preferred presidential candidate or
against those who had supported the other presidential candi-
date (r= 0.477, P < 0.001). Specifically, fewer Biden support-
ers in the accept condition than in the reject condition wanted
to change RAs: 11.3% vs. 51.2%, XZ (1, » = 181) = 34.15,
P < 0.001, ¢ = 0.43. Conversely, more Trump supporters in
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Fig. 1. Judged discrimination in Study 2. The decision-maker was judged
as more discriminatory against the minority in the accept condition than in
the reject condition, regardless of whether the decision-maker was objec-
tively discriminatory against the minority or against the majority. Orthogo-
nally, the decision-maker was judged as more discriminatory against the
minority when the decision-maker was objectively discriminatory against
the minority than when the decision-maker was objectively discriminatory
against the majority. The error bars represent + 1 SE.
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Fig. 2. (A) Judged discrimination in Study 3. The decision-maker (the RA)
was judged as more discriminatory against the minority (Trump supporters)
in the accept condition than in the reject condition, regardless of whether
the participants themselves were Trump supporters or Biden supporters.
The error bars represent + 1 SE. (B) Choice behavior in Study 3. More Trump
supporters in the accept condition than in the reject condition chose to
change RAs, and more Biden supporters in the reject condition than in the
accept condition chose to change RAs. The error bars represent + 1 SE.

the accept condition than in the reject condition wanted to change
RAs: 40.9% vs. 16.4%, x> (1, n = 99) = 7.43, P = 0.006,
9 = 027 (Fig, 2B).

The results of Study 3 demonstrate that framing influences
not only judgment but also choice. People may either expel a
decision-maker or keep her, depending on whether they see
who the decision-maker accepted or who she rejected.

The studies reported so far established the robustness of the
framing effect and demonstrated a behavioral consequence.
The remaining studies tested the two psychological underpin-
nings of our theory: flipside neglect in Studies 4 and 5, and the
equality expectation in Studies 6 and 7.

Study 4 included three framing conditions: an accept con-
dition, a reject condition, and a dual-frame condition, which
included information about the compositions of both the
accept and reject groups. If the framing effect found in the
other studies is indeed due to neglect of the flipside informa-
tion, then the judgment of participants in the dual-frame con-
dition should lie between the judgment of participants in the
other two conditions—and this is what we found.

Participants (n = 448, recruited on Prolific) read a case in
which a rich country was deciding which refugees from a neigh-
boring country to keep and which to deport. The refugee pool
contained members of two fictional ethnic groups, Ayronians
(minority) and Byronians (majority); participants judged
whether the rich country discriminated against either group.
We observed a significant framing effect, F2, 445) = 14.58,
P < 0.001, n*> = 0.061. Importantly, we found that judged dis-
crimination in the dual-frame condition fell between judged
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discrimination in the accept and reject conditions: relative to
participants in the dual-frame condition, participants in the
accept condition judged the rich country as significantly more
discriminatory against Ayronians (Min members), P = 0.001,
and participants in the reject condition judged the same coun-
try as (marginally-significantly) more discriminatory against
Byronians (Maj members), P = 0.067.

Study 5 more directly tested the role of flipside neglect by
explicitly prompting some participants to calculate the flipside
information before judging discrimination. If the framing effect
is due to a failure to spontaneously consider information on the
flipside, then the prompt should mitigate the framing effect.
To test this prediction, Study 5 adopted a 2 (framing: accept
vs. reject) X 2 (control vs. flipside-thinking) between-subjects
design. All participants (7 = 604; recruited on Prolific) read a
case in which 400 prospective students (100 from the city’s east
side, 300 from the city’s west side) applied to a city college.
The college admitted half the applicants and rejected the other
half; participants in the [accept] {reject} condition learned that
among the [admitted] {rejected} applicants, 50 were from the
east side, and 150 were from the west side.

Then, participants received one of two prompts: a mere-
thinking prompt (control) or a flipside-thinking prompt. The
mere-thinking prompt said, “T'ake a moment to think about
the information in the case.” The flipside-thinking prompt was
more specific: “Take a moment to think about the following:
Given that 100 people from the east side and 300 people from
the west side applied, and the college [admitted] {rejected} 50
from the east side and 150 from the west side, then how many
from the east side and how many from the west side did the
college [reject] {admit}?” Notably, the flipside-thinking prompt
conveyed no new information; it simply asked participants to cal-
culate the flipside information by themselves.

As predicted, a 2 X 2 ANOVA on judged discrimination
yielded a significant framing effect, A1, 600) = 15.13, P < 0.001,
n° = 0.025, no significant prompt effect, A1, 600) = 2.50,
P = 0.114, and a significant interaction, A1, 600) = 13.78,
P < 0.001, n* = 0.022. In the control (mere-thinking) con-
dition, we reflicated the framing effect, A1, 600) = 28.90,
P < 0.001, n° = 0.046, which corroborates prior findings that
mere deliberation is insufficient to overcome a bias (36, 37). In
the flipside-thinking condition, the framing effect disappeared,
A1, 600) = 0.02, P = 0.900. It seems that the framing effect
occurs not because people fail to think, but because they fail to
think correctly—they do not consider the flipside information
unless explicitly prompted to do so. (The fact that flipside-
thinking prompt did not flip the framing effect suggests that
participants had already formed a judgment of the decision-
maker in their given frame before receiving the prompt, and
the prompt merely canceled out the effect of the original frame
but did not override it.)

Study 6 and Study 7 tested the other component of our the-
ory, the equality expectation. According to our theory, the
framing effect occurs because people expect the composition of
the constituent groups in their condition to be roughly equal
(even though the composition of the constituent groups in the
candidate pool is unequal). This theory predicts two modera-
tors. First, if the composition of the constituent groups in the
candidate pool is equal, the framing effect will disappear. (This
prediction can be easily derived from Eq. 4, which implies that
JD4 = JDg if Min%c = 50%.) Second, the framing effect will
weaken or even reverse if people expect the composition of the
constituent groups to be unequal rather than equal. Study 6 tested
the first prediction, and Study 7 tested the second prediction.
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Study 6 adopted a 2 (framing: accept vs. reject) X 2 (compo-
sition of the constituent groups in the candidate pool: unequal
vs. equal) between-subjects design with participants recruited
on CloudResearch in the United States (» = 618). As pre-
dicted, a 2 X 2 ANOVA yielded a framing effect, A1, 614) =
75.60, P < 0.001, 1> = 0.110, a composition effect, K1, 614) =
24.76, P < 0.001, n* = 0.039, and, most imgortantly, an inter-
action effect, A1, 614) = 81.61, P < 0.001, n~ = 0.117. Specifi-
cally, we replicated the framing effect when the constituent
groups were unequally represented in the candidate pool,
A1, 614) = 157.16, P < 0.001, 0> = 0.204, but not when the
groups were equally represented, A1, 614) = 0.06, P= 0.811.

Study 7 adopted a 2 (framing: accept vs. reject) X 2 (constit-
uent groups: expectedly equal vs. expectedly unequal) between-
subjects design. All participants (2 = 608, recruited on
CloudResearch in the United States) read a case in which a US
political leader was forming a bipartisan committee to discuss
policy issues. One hundred Americans applied to serve on the
committee; 36 were from a Min group, and 64 were from a
Maj group. In the expectedly-equal conditions, the Min group
was people from the Red States, and the Maj group was people
from the Blue States. In the expectedly-unequal conditions,
the Min group was people from Rhode Island, and the Maj
group was people from the other 49 states. We assumed that
participants would expect roughly equal representation when the
two groups were from the Red States and the Blue states but
would expect unequal representation (fewer people from the Min
group) when the Min group was people from Rhode Island and
the Maj group was people from the other 49 states. We verified
this assumption in a separate pretest (7 = 202).

All participants learned that the leader accepted 50 applicants
and rejected 50 applicants. Participants in the [accept] {reject}
condition learned that among the [accepted] {rejected} appli-
cants, 18 were Min members and 32 were Maj members.

The results, displayed in Fig. 3, demonstrate the moderating
role of expectations. A 2 X 2 ANOVA on judged discrimina-
tion found no framing effect, A1, 604) = 1.32, P = 0.251, a
significant effect of the expectation manipulation, 1, 604) =
91.58, P < 0.001, 1”|2 = 0.132, and a significant interaction,
F(1, 604) = 62.43, P < 0.001, n> = 0.094. In the expectedly-
equal conditions, we replicated the signature framing effect: the
leader was judged as more discriminatory against Min members
(people from the Red States) in the accept condition than in
the reject condition, A1, 604) = 41.09, P < 0.001, 112 =
0.064. In the expectedly-unequal condition, the framing effect
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Fig. 3. Judged discrimination in Study 7. In the expected-equal condition
(in which the minority candidates were from the Red States), the decision-
maker was judged as more discriminatory against the minority in the accept
condition than in the reject condition (i.e., the typical framing effect). In the
expectedly-unequal condition (in which the minority candidates were from
Rhode Island), the framing effect reversed. The error bars represent + 1 SE.

PNAS 2022 Vol. 119 No.47 2205988119

reversed: the leader was judged as /s discriminatory against Min
members (people from Rhode Island) in the accept condition than
in the reject condition, H1, 605) = 22.72, P < 0.001, 0 =
0.036. (SI Appendix, SI Part 3 shows why the framing effect
reversed rather than merely disappeared.) These findings highlight
the role of the equality expectation in producing the framing effect.

Discussion

Discrimination is not just an objective fact but also a subjective
judgment. We argue and show that the judgment of discrimination
is malleable to framing manipulations, holding objective discrimina-
tion constant. We replicated this framing effect with participants
from different parts of the world, with different types of discrimina-
tion, and with measures of judgment as well as behavior. The exis-
tence of the framing effect is evidence that judged discrimination is
distinct from objective discrimination and is fallible.

We proposed a behavioral theory of how people judge dis-
crimination: they neglect information on the flipside and they
expect equality in the composition of the group they see (be it
the accepted or rejected candidates). We tested and supported
both components of the theory. In all our studies, we assumed
that the constituent groups in the candidate pool were equally
qualified, and we proposed (and found evidence that) observers’
expectations are based on the equality expectation. In ST Appendix;
SI Parr 3, we delineate a more general theory that relaxes those
assumptions. According to the general theory, the framing effect
will arise even if one group is less qualified, and even if people in
the accept and reject conditions hold different expectations, as
long as the expected compositions are on average closer to equality
than the compositions of the candidate pool.

Framing had a robust effect in our experiments, but we sur-
mise that framing has an even greater effect in real life. In our
experiments, participants in each frame had sufficient informa-
tion to infer the information in the other frame, so they could
resist the influence of framing (though they often did not). In
real life, the public rarely has enough information to render
unbiased assessments. For example, the public may easily
observe how many men and women a firm currently employs,
but it is hard to know how many men and women applied, so
it is hard to infer the composition of the rejected group.

Our research suggests that the media and the decision-
makers themselves can help the public judge discrimination
more accurately by making relevant information accessible and
nudging the public to use the information correctly. For exam-
ple, when reporting on the hiring process of a firm, the media
may want to report not only who the firm has hired, but also
try to find out and report who the firm could have hired but
did not and nudge the public to consider both sets of informa-
tion when judging the discriminatory tendency of the firm. To
facilitate accurate judgments by the public, the firm itself may
also want to disclose (e.g., on its website) not just the demo-
graphic information of its current employees, but also the
demographic information of all applicants or of the rejected
applicants. These interventions may help the public identify
real discrimination while minimizing false accusations.’

¥To illustrate, consider two firms, A and B; each firm hired half of its job candidates and
rejected the rest. In firm A, 30% of the hired candidates are women and 10% of the
rejected candidates are women; in firm B, 40% of the hired candidates are women and
60% of the rejected candidates are women. If the public sees only the statistics of the
hired candidates, they will likely judge firm A as more discriminatory against women. But
if they also see the information on the reject side and know how to use the information,
they will likely judge firm B as more discriminatory against women. This example illus-
trates that the information on the reject side and the knowledge to use it correctly could
help the public not only realize which firm is less discriminatory, but also identify which
firm is more discriminatory.
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