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Which Social Comparisons Influence Happiness With Unequal Pay?

Eleanor Putnam-Farr
Rice University

Carey K. Morewedge
Boston University

We examine which social comparisons most affect happiness with pay that is unequally distributed (e.g.,
salaries and bonuses). We find that ensemble representation—attention to statistical properties of
distributions such as their range and mean—makes the proximal extreme (i.e., the maximum or
minimum) and distribution mean salient social comparison standards. Happiness with a salary or bonus
is more affected by how it compares to the distribution mean and proximal extreme than by exemplar-
based properties of the payment, like its comparison to the nearest payment or its distribution rank. This
holds for randomly assigned and performance-based payments. Process studies demonstrate that ensem-
ble representations lead people to spontaneously select these statistical properties of pay distributions as
comparison standards. Exogenously increasing the salience of less extreme exemplars moderates the
influence of the maximum on happiness with pay, but exogenously increasing the salience of the
distribution maximum does not. As with other social comparison standards, top-down information
moderates their selection. Happiness with a bonus payment is influenced by the largest payment made
to others who solve the same math problems, for instance, but not by the largest payment made to others
who solve different verbal problems. Our findings yield theoretical and practical insights about which
members of groups are selected as social comparison standards, effects of relative income on happiness,
and the attentional processes involved in ensemble representation.
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Imagine you begin a new job at an organization where all
salaries are transparent, such as in government or at a public
university. How your salary compares to the salaries of your
colleagues will influence your satisfaction with your own salary
(Clark & Oswald, 1996; Hsee, Yang, Li, & Shen, 2009; More-
wedge, Zhu, & Buechel, 2019; Mussweiler, 2003; Perez-Truglia,
2020), but among all those alternatives, which will have the
greatest influence? We propose that the ensemble representation of
groups (e.g., Ariely, 2001; Brady & Alvarez, 2011) makes useful
predictions for determining the most influential comparison stan-
dards under these circumstances. Ensemble representation of
groups makes extreme members of a set the most salient members.
Depending on whether your pay is above or below average, it
suggests that the highest or lowest paid member of a group,

respectively, will be the most salient standard to which you com-
pare your own pay.

Ensemble representation refers to the phenomenon that recall
for a set of similar objects is often reduced to a few statistical
properties of the group, such its set mean and range (e.g., Ariely,
2001; Brady & Alvarez, 2011; Chong & Treisman, 2003; March-
ant, Simons, & de Fockert, 2013). After seeing lines of varying
length, people forget most exemplars in the set, but remember the
average line length, and the length of the largest and smallest lines.
This pattern of representation extends to social categories (de
Fockert & Wolfenstein, 2009), such as the emotional expressive-
ness of a set of faces (e.g., Haberman & Whitney, 2007). We
suggest that ensemble representation influences which social com-
parisons are most salient when people compare themselves to other
members of a group (Davidai & Deri, 2019), and thus ensemble
representation impacts happiness with their relative position
(Kluegel & Smith, 1986).

Our theory is distinctive in predicting that social comparisons
within groups are not automatically made to the most proximal
relevant member—the person whose status is most similar to their
own (Festinger, 1954; Suls, Martin, & Wheeler, 2002). People
instead should compare themselves to the mean and most salient
values in the group, typically the value of the endpoint on their side
of the range (i.e., the distribution maximum or minimum; Ariely,
2001). A person making an above average salary would then
compare her salary to the group mean and highest salary, for
instance, whereas a person making a below average salary would
compare his salary to the group mean and lowest salary. A second
point of distinction is that our ensemble representation account
implies that people should be insensitive to other properties of
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groups, particularly information that would require representing
the group at an exemplar level (i.e., attending to all individual
members), such as their relative rank in the group (e.g., Stewart,
Chater, & Brown, 2006), or information that relies on the per-
ceived inequity of the distribution (e.g., Gini coefficient; Starmans,
Sheskin, & Bloom, 2017).

Our theory is useful for predicting and understanding how
comparative judgments are modulated by the composition and
values of sets. In particularly, we identify influential statistical
properties of relevant and salient social groups (e.g., colleagues
and neighbors; Clark & Oswald, 1996; Cullen & Perez-Truglia,
2018; Luttmer, 2005; Morse & Gergen, 1970; Tesser & Collins,
1988). We test our theory in the context of pay, given the impor-
tance of social comparisons involving money and the precision
with which money can be quantified (Putnam-Farr & Morewedge,
2019). We specifically measure happiness with pay as a measure
of its contextual utility (Kahneman & Krueger, 2006; Krueger &
Schkade, 2008), and manipulate its set of potential comparison
standards within a given domain (i.e., the distribution of other
payments for similar work). Our experiments elucidate which
statistical information is influential when people compare them-
selves to social groups, why it is influential, and contribute exper-
imental evidence to a literature that often relies on survey data to
study similar relationships between income, social comparison,
and well-being (Diener & Seligman, 2004; Dolan, Peasgood, &
White, 2008).

We manipulated pay in a variety of different group settings,
including salaries, performance-based bonuses, and randomly as-
signed bonuses, to test the robustness and generalizability of the
effects and process. In all experiments, we modulated the distri-
bution maximum or minimum—or both (i.e., the highest or lowest
payment, respectively), and measured satisfaction with the pay that
participants received. As additional robustness checks, we tested
the relative effect of the distribution maximum or minimum across
different means (Experiment 5) and payments received (Experi-
ment 4). We also orthogonally manipulated distribution maxi-
mums and relative rank in Experiment 3, and controlled for the
inequity of the distribution in Experiment 1. For process tests, we
exogenously manipulated the salience of the distribution maxi-
mum and other values to test whether the maximum was already
endogenously salient but other values were not (Experiment 6),
and manipulated the relevance of values to be included in the
distribution (Experiment 7). Exogenously increasing the salience
of the distribution maximum had no effect, but exogenously in-
creasing the salience of other (lower) values modulated the influ-
ence of the distribution maximum on satisfaction with pay re-
ceived, as did manipulating its perceived relevance. Together, our
theory and findings yield new insight into the ways people com-
pare themselves to groups, effects of relative income on happiness,
and the influence of ensemble representations on self and social
judgment.

General Method

Participants

All participants (N � 4,191) were recruited via Amazon’s
Mechanical Turk through TurkPrime, and were residents of the
United States with a 95% or higher approval rating. No participant

was allowed to participate in more than one experiment. In all
experiments in which participants received a real bonus payment
(Experiments 2–7), participants received an advertised base wage
plus an unadvertised additional bonus payment. Sample size was
set in advance to the largest number that was financially practical
for each experiment, with a minimum of 60 participants per cell,
and a mode of 100 participants per cell.

Stimuli and Procedure

Payments received. In Experiments 1a and 1b, participants
were asked about the salary associated with a hypothetical job
offer. In Experiments 2–7, participants reported their reactions to
the receipt of a real bonus payment. In Experiment 2, participants
first completed a short task and then received a bonus payment. In
Experiment 7, participants were only eligible for the bonus upon
successful completion of a task. In Experiments 3, 4, 5, and 6,
participants were given a randomly assigned bonus payment with
no additional task.

In Experiments 1a and 1b, participants were shown 10 salaries
paid for the same job in their company, displayed in random order,
one at a time, each presented for 3 s. In Experiments 2–6, partic-
ipants were shown 10 other bonus payments ostensibly paid to the
last 10 participants, displayed in random order, one at a time, each
presented for 3 s. In Experiment 7, participants saw all other
bonuses simultaneously, and then received their own bonus pay-
ment. Aside from Experiment 4, where bonuses were manipulated
by condition, all participants within each experiment were paid the
same bonus.

Payment distributions. Fictional bonus payments to other
participants were varied to create specific distributions. In all
experiments, the distribution maximum was varied between con-
ditions, but the means and distribution minimums were held con-
stant, with two exceptions. In Experiment 1b, the distribution
minimum was varied between conditions. In Experiment 5, the
distribution means were manipulated across conditions. All distri-
butions addressed rank as an alternative driver of satisfaction; they
were designed so that relative rank would have predicted equal or
greater satisfaction with the bonus payment received in conditions
where the maximum was larger. In Experiment 3, relative rank was
explicitly manipulated. Maximums, minimums, means, and bonus
payments for each experiment are included in Table 1. All distri-
butions (including means, ranks, and Gini coefficients) are in-
cluded in Table 2.

Dependent variables. Immediately after receiving their bo-
nus payment, participants reported their happiness with the bonus
they received1 on a 7-point scale with endpoints, Not at all Happy
(1) and Extremely Happy (7). In Experiments 2, 5, and 6, partic-
ipants were also asked how well they were paid relative to other
participants on a 7-point scale with endpoints, Not at all Well (1)
and Very Well (7). Finally, in a response box (open-ended) or
slider format, participants recalled the distribution maximum, min-

1 In Experiment 5, we also asked participants how disappointed they
were with their bonus. This measure was strongly (negatively) correlated
with happiness with the bonus (� � �.63) so it was not used in any other
experiments due to its minimal incremental value. It is reported in the
Appendix.
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imum, and mean of the 10 bonuses paid to other participants, as a
manipulation check.

Reporting

Participant exclusions. No participants who completed the
experiments were excluded from any analyses. Regression results
for all dependent variables are reported in the Appendix. We focus
our discussion in the results sections on how happy participants
were with the bonus that they received.

Recall accuracy. Overall, participants exhibited accurate recall,
with an average absolute difference between recalled and actual
amounts across all experiments of 6–11¢ for the mean bonus (SD �
.09–.13), and maximum bonus (SD � .11–.14), and 3–9¢ for the
minimum (SD � .09–.18). All recall data is reported in Table 3, as a
manipulation check. Note that distribution maximums did appear to
influence recollection of the mean. Participants recalled the distribu-
tion mean to have been directionally (Experiments 5 and 6) or sig-

nificantly higher (Experiments 2, 3, 4, and 7) in conditions in which
the distribution maximum was higher. We do not exclude participants
whose estimates diverged significantly from the actual maximum,
minimum, or mean bonus; excluding these cases would increase the
significance of most results.

Experiments 1A and 1B: Maximum
and Minimum Salaries

In Experiments 1A and 1B, we manipulated the distribution
maximum in both experiments and the distribution minimum in
Experiment 1B to examine their impact on above and below
average salaries (Experiments 1A and 1B, respectively). Our en-
semble theory predicts that happiness with a salary should be
influenced by its comparison to the most proximal distribution
extreme—–the distribution maximum in Experiment 1A and the
distribution minimum in Experiment 1B. In Experiment 1A, we
structured the distributions so that they also tested alternative

Table 1
Ns, Distribution Minimums, Means, Maximums and Amounts Paid to Participants by Experiment

Experiment N Minimum M Maximum Amount(s) paid

1A 205 $28k $40k $50k/$60k $45k
1B 401 $25k/$30k $40k $50/$60k $32k
2 239 1¢ 20¢ 40¢/60¢ 32¢
3 598 1¢ 26¢ 40¢/60¢ 29¢
4 1,219 1¢ 26¢ 40¢/60¢ 27¢/32¢/36¢
5 377 1¢ 20¢/30¢ 40¢/60¢ 32¢
6 600 5¢ 25¢ 35¢/45¢ 32¢
7 551/330 1¢ 26¢ 41¢/61¢ 29¢

Table 2
Payment Distributions, Payment Ranks, and Gini Coefficients by Experiment

Experiment Condition Amounts paid to others ($) Amount paid ($) Rank Gini coeff

Experiment 1a
(in thousands)

high max 28, 31, 35, 37, 38, 38, 42, 45, 46, 60 45 Third� 0.12
low max 28, 33, 35, 37, 38, 41, 42, 45, 49, 50 45 Third� 0.10

Experiment 1b
(in thousands)

high max, low min 25, 31, 35, 37, 38, 40, 42, 45, 46, 60 32 Ninth 0.12
high max, high min 30, 31, 35, 37, 38, 39, 42, 45, 46, 60 32 Ninth 0.11
low max, low min 25, 30, 36, 37, 39, 41, 43, 45, 49, 50 32 Ninth 0.11
low max, high min 30, 31, 35, 37, 38, 41, 42, 45, 49, 50 32 Ninth 0.09

Experiment 2 high max .01, .03, .09, .12, .13, .15, .21, .28, .42, .60 0.32 Third 0.46
low max .01, .04, .12, .15, .16, .21, .25, .33, .37, .40 0.32 Fourth 0.25

Experiment 3 high max, low rank .01, .04, .08, .11, .30, .31, .32, .37, .49, .60 0.29 Seventh 0.40
high max, high rank .01, .04, .12, .14, .21, .22, .28, .41, .53, .60 0.29 Fourth 0.42
low max, low rank .01, .13, .16, .23, .30, .31, .32, .35, .36, .40 0.29 Seventh 0.25
low max, high rank .01, .15, .19, .23, .25, .27, .28, .38, .39, .40 0.29 Fourth 0.25

Experiment 4 high max .01, .04, .12, .14, .21, .23, .31, .44, .54, .60 .27, .33, .39 Fifth, fourth, fourth 0.41
low max .01, .15, .19, .21, .23, .32, .36, .37, .39, .40 .27, .33, .39 Sixth, fifth, second� 0.25

Experiment 5 high max, high mean .01, .04, .18, .25, .27, .28, .32, .46, .54, .60 0.32 Fourth� 0.35
high max, low mean .01, .03, .09, .12, .13, .15, .21, .28, .42, .60 0.32 Third 0.45
low max, high mean .01, .25, .27, .29, .29, .32, .36, .37, .39, .40 0.32 Fifth� 0.17
low max, low mean .01, .04, .12, .15, .16, .21, .25, .33, .37, .40 0.32 Fourth 0.35

Experiment 6 high max .05, .16, .17, .19, .20, .21, .28, .36, .39, .45 0.32 Fourth 0.26
low max .05, .16, .17, .21, .25, .28, .31, .33, .34, .35 0.32 Fourth 0.21

Experiment 7 high max math .01, .04, .11, .15, .21, .23, .31, .44, .52, .61 0.29 Fifth 0.42
low max math .01, .15, .19, .21, .24, .32, .35, .37, .39, .41 0.29 Sixth 0.25
high max verbal .01, .04, .12, .14, .20, .24, .32, .43, .54, .60 0.29 Fifth 0.42

Note. Underlined values denote the amount paid to others that was emphasized in the “other salient” condition. Gini calculated using: http://shlegeris
.com/gini
� Denotes tie for that rank.
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account suggested by Festinger (1954), that the most proximal
salary in terms of absolute distance should be the most influential
comparison standard.

Method
Participants. For Experiment 1A, we set sample size in ad-

vance to 200 participants, which we requested from Amazon Me-

chanical Turk; 205 participants completed the experiment for a base
payment of 25¢ (43% women; Mage � 35.9, SD � 11.9). For
Experiment 1B, we requested 400 participants from Amazon Me-
chanical Turk; 401 completed the experiment for a base payment of
25¢ (45% women; Mage � 35.7, SD � 10.6).

Procedure. In both experiments, participants considered a
hypothetical salary offer for a new job. Through connections, they

Table 3
Recall of Minimum, Mean, Maximum by Experiment and Condition

Bonus to others

Experiment 2 (paid $0.29) Experiment 3 (paid $0.32)

Condition Low max High max Condition Low max High max

Actual bonuses
Low $0.01 $0.01 $0.01 $0.01
Mean $0.26 $0.26 $0.20 $0.20
High $0.40 $0.60 $0.40 $0.60

Estimated bonuses
Low ranked 4 $0.09� $0.10� performance $0.03� $0.05�

Mean $0.27 $0.31� $0.23� $0.26�

High $0.46� $0.60 $0.45� $0.60

Low ranked 7 $0.06� $0.06� random $0.05� $0.04�

Mean $0.28� $0.31� $0.25� $0.30�

High $0.42� $0.60 $0.01 $0.01

Experiment 4 Experiment 5 (paid $0.32)

Bonuses to others Condition Low max High max Condition Low max High max

Actual bonuses
Low $0.01 $0.01 $0.01 $0.01
Mean $0.26 $0.26 $0.20/.30 $0.20/.30
High $0.40 $0.60 $0.40 $0.60

Estimated bonuses
Low bonus $0.27 $0.10� $0.11� mean $0.20 $0.05� $0.06�

Mean $0.28� $0.30� $0.24� $0.26�

High $0.45� $0.59 $0.45� $0.59

Low bonus $0.33 $0.08� $0.10� mean $0.30 $0.09� $0.04�

Mean $0.27� $0.32� $0.30 $0.30
High $0.44� $0.59 $0.44� $0.60

Low bonus $0.39 $0.09� $0.08�

Mean $0.29� $0.32�

High $0.47� $0.60

Experiment 6 (paid $0.32) Experiment 7 (paid $0.29)

Bonuses to others Condition Low max High max Condition Low max High max

Actual bonuses
Low $0.05 $0.05 $0.01 $0.01
Mean $0.25 $0.25 $0.26 $0.26
High $0.35 $0.45 $0.41 $0.61/0.60

Estimated
Low control $0.09� $0.09� math only $0.10� $0.10�

Mean $0.24 $0.26 $0.28 $0.32�

High $0.38� $0.46 $0.46� $0.57

Low max salient $0.08� $0.07� saw verbal $0.09�

Mean $0.25 $0.27 $0.28
High $0.40 $0.48� $0.44�

Low $0.21 salient $0.08� $0.09� verbal estimate $0.11�

Mean $0.25 $0.25 $0.30�

High $0.39 $0.47 $0.47�

� Indicates significant difference from actual.
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learned the salaries of 10 other people in the same position at that
company. These 10 salaries were displayed on the pages that
followed. Each of the 10 salaries was displayed on a separate page
for 3 seconds, in a random order.

In Experiment 1A, all participants were randomly assigned,
between subjects, to one of two distribution conditions in which
the distribution maximum was $50,000 or $60,000. In both distri-
butions, the average salary was $40,000 and the minimum salary
was $28,000. Both distributions were similarly unequal as mea-
sured by their Gini coefficients (see Table 2), and the salary
offered to participants had the same rank in both distributions. The
distributions in Experiment 1A were also structured to discern
which payment was more salient—the most proximal distribution
extreme (the maximum) or the most proximal salary in terms of
absolute distance. Our theory suggests that the distribution maxi-
mum should be a more salient comparison standard, so participants
should be more satisfied when the maximum was $50,000 than
when it was $60,000. By contrast, an absolute proximity account
(Festinger, 1954) would suggest that participants should be more
satisfied in the condition where the distribution maximum was
$60,000, because in that distribution the most proximal salary was
only $1,000 more than the amount paid to participants, whereas the
most proximal salary was $4,000 more than the amount paid to
participants in the distribution with a maximum of $50,000.

In Experiment 1B, all participants were randomly assigned,
between subjects, to one of four distribution conditions in which
the maximum salary was $50,000 or $60,000, and the minimum
salary was $25,000 or $30,000. In all four distributions, the aver-
age salary was $40,000.

In both experiments, after seeing the 10 other salaries at that
position, participants saw their salary offer. In Experiment 1A, it
was $45,000, which was above the mean. In Experiment 1B, it was
$32,000, which was below the mean. Participants then reported
their happiness with that salary on a 7-point scale with endpoints,
Not at all Happy (1) and Extremely Happy (7).

Results and Discussion

We examined happiness with the high salary (above the mean)
in Experiment 1A with a one-factor between-subjects ANOVA,
which revealed a significant effect of the distribution maximum
($50,000 vs. $60,000), F(1, 203) � 7.14, p � .008, �2 � .03.
Supporting our ensemble theory of comparison, rather than an
absolute proximity account (Festinger, 1954) or a ranking ac-
count (Stewart et al., 2006), participants were happier with their
own salary when the distribution maximum was $50,000 (M �
5.86, SD � 1.00) than when the distribution maximum was
$60,000 (M � 5.45, SD � 1.23, t(203) � 2.67, p � .008, d �
.37). Holding constant the properties of mean, minimum, rank,
and Gini coefficient of a distribution of salaries paid to cowork-
ers, then, the salary paid to the highest earner was influential in
determining participants’ satisfaction with the wage they re-
ceived. See Figure 1.

For Experiment 1B, we analyzed the happiness measure for the
low salary in a 2 (Maximum Salary: $60,000, $50,000) � 2
(Minimum Salary: $25,000, $30,000) between-subjects ANOVA,
which yielded a significant main effect of the minimum salary,
F(1, 397) � 7.17, p � .008, �p

2 � .02, but no significant effect of
the maximum salary, F(1, 397) � 2.75, p � .098. Participants
were happier receiving a below average salary when the distribu-
tion minimum was $25,000 (M � 3.29, SD � 1.68) than when the
distribution minimum was $30,000 (M � 2.84, SD � 1.61,
t(399) � 2.77, p � .006, d � .28). Happiness with receiving a
below average salary did not significantly differ whether the
distribution maximum was $50,000 (M � 3.23, SD � 1.70) or
$60,000 (M � 2.94, SD � 1.61, t(399) � 1.78, p � .08, d � .18),
although the trend was generally consistent with the direction
found in Experiment 1A. There was no significant Maximum
Salary � Minimum Salary interaction, F(1, 397) � .02, p � .25.

Together, the results provide initial support that ensemble rep-
resentation influences which social comparisons are endogenously
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Figure 1. Reported happiness with above- and below-average salaries by distribution maximum in Experi-
ments 1A and 1B (left and center panel, respectively), and with a below-average salary by distribution minimum
in Experiment 1B (right panel). (Bars represent 95% CI.)
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salient in a distribution. Satisfaction with a salary was influenced
by the most proximal extreme value in the salary distribution from
which it was drawn—the maximum in Experiment 1A and the
minimum in Experiment 1B. Comparisons to proximal extremes
were more influential than comparisons to the most proximal
values in Experiment 1A, and were influential in both experiments
despite holding constant the inequality of salary distributions and
the relative rank of the salary that participants received. In the
experiments that follow, we tested whether ensemble representa-
tion influences the selection of social comparison standards in the
context of real pay.

Experiment 2: Performance-Based Versus
Random Payments

Reactions to unequal pay are certainly influenced by the reasons
for pay inequality (for a review, see Williams, McDaniel, &
Nguyen, 2006). In Experiment 2, we examined whether sensitivity
to proximal distribution extremes is due to ensemble representa-
tions, or to inferences they might evoke about the reasons for
inequitable pay. In an incentive-compatible design, we manipu-
lated whether compensation was (ostensibly) performance-based
or randomly determined. As ensemble representation is driven by
attention to statistical properties of the set, not the reasons for
which the set is constructed, we predict that in this context,
satisfaction with pay should be driven by distribution maximums,
not by the reason that pay was unequally distributed (e.g., Star-
mans et al., 2017).

Method

Participants. We set sample size in advance to 240 partici-
pants, which we requested from Amazon Mechanical Turk; 240
participants completed the experiment for a base payment of $1
(41% women; Mage � 34.1, SD � 9.9). One participant who
completed survey items but did not work on the focal Boggle task
(i.e., found no words) was excluded from the results.

Procedure. In a between-subjects design, participants were
randomly assigned to one of two bonus distributions with a dis-
tribution maximum of 40¢ or 60¢, and to one of two bonus
assignment methods: participants were either told that bonuses
were performance-based or randomly determined.

Before receiving information about bonuses, all participants
worked on a Boggle-like task in which they were given up to 5 min
to try to find as many words as possible. Participants were required
to spend at least 2 min on the task before moving to the next page.
After completing the task, participants in the random bonus con-
dition were told “Congratulations—you have earned a randomly
assigned bonus for participating today.” Participants in the
performance-based bonus condition were told, “Congratulations—
based on your performance today, you have earned a bonus.”

All participants were then told that they would see the bonuses
paid to the last 10 participants. The bonuses shown were actually
from one of the two predetermined distributions, with a distribu-
tion maximum of 40¢ or 60¢. Each bonus shown for 3 seconds,
and bonuses were displayed in a random order. The distribution
mean in both distributions was 20¢ and the distribution minimum
was 1¢.

Participants in the performance condition were told that their
“performance-weighted” bonus was 32¢, whereas participants in

the random condition were told that their “randomly assigned”
bonus was 32¢. All participants were then asked “How happy are
you with your bonus?” and “How well do you feel you were paid
compared to others in this task?” They then estimated the average
bonus and recalled the distribution maximum and minimum using
sliding scales with endpoints of 0 and $1.00.

Results and Discussion

We analyzed reported happiness in a 2 (Maximum Bonus: 40¢,
60¢) � 2 (Bonus Assignment: performance-based, random) between-
subjects ANOVA, which yielded a significant main effect of the
maximum bonus, F(1, 235) � 4.08, p � .04, �p

2 � .02 no significant
effect of performance condition F(1, 235) � .81, p � .25, and no
significant Maximum Bonus � Bonus Assignment interaction, F(1,
235) � .67, p � .25. Participants were happier when the maximum
bonus was 40¢ (M � 5.76, SD � 1.12) than when it was 60¢ (M �
5.49, SD � 1.10, t(237) � 1.92, p � .055, d � .25). Happiness did
not differ whether the bonus assignment was performance-based
(M � 5.57, SD � 1.20) or randomly assigned (M � 5.68, SD � 1.00,
t(237) � .76, p � .25). See Figure 2.

Assessments of relative value of the bonus payment (i.e., how
well participants thought they were paid relative to others) exhib-
ited a similar pattern. The analysis yielded a significant main effect
of the maximum bonus, F(1, 235) � 7.28, p � .01, �p

2 � .03;
participants in the low maximum condition reporting being better
paid (M � 5.48, SD � 1.01) than did participants in the high
maximum condition (M � 5.11, SD � 1.05). There was no main
effect of bonus assignment, F(1, 235) � .42, p � .25, and no
significant interaction, F(1, 235) � 1.19, p � .25.

Whether the bonus was linked to performance or randomly
assigned, satisfaction with an above average bonus was influenced
to a greater degree by the maximum bonus in a distribution than by
the reason for bonus assignments. In other words, participants
appeared to be averse to inequality in payments regardless of the
process by which those payments were determined. Even in the
performance-based distribution, where differences in bonuses were
ostensibly related to differences in performance, satisfaction with
bonuses received was contingent on their comparison to the dis-
tribution maximum. We speculate that no differences were ob-
served between random and performance-based distributions in
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Figure 2. Happiness with bonus pay by the reason for bonus assignments
and the distribution maximum in Experiment 2 (bars represent 95% CI).
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this context, because the reasons for unequal pay in the latter
distribution were inevaluable. There was no salient comparison
standard by which to evaluate their performance (Morewedge,
Kassam, Hsee, & Caruso, 2009). Participants might assume that
others performed better or worse, but had no information on which
to determine whether the performance-based distribution was fair
or unfairly determined. In the experiments that follow, we elimi-
nate the performance component, and focus on the properties of
the payments and distributions themselves to further test our
ensemble representation account.

Experiment 3: Distribution Maximums Versus
Relative Ranks

Method

Experiment 3 extended our inquiry by orthogonally manipulat-
ing the distribution maximum of the bonuses paid to others, and
the relative rank of the bonus that participants received. Our
ensemble representation theory predicts that distribution maxi-
mums should influence satisfaction with the bonus received, but
that participants should be insensitive to the relative rank of the
bonus that they received. By contrast, a rank-based account would
predict that relative rank in the distribution should be the primary
determinant of satisfaction with the bonus received (e.g., Stewart
et al., 2006).

Participants. We set sample size in advance to 600 partici-
pants, which we requested from Amazon Mechanical Turk via
TurkPrime; 598 participants (49% women; Mage � 35.9, SD �
11.2) completed the experiment for a base payment of 25¢.

Procedure. All participants in Experiment 3 received a real
bonus, and were told that it was randomly assigned. Before seeing
their own bonus, participants were shown 10 bonuses (ostensibly)
paid to a sample of 10 other participants. In a between-subjects
design, participants were randomly assigned to one of four bonus
distributions, which varied both the distribution maximum (a max-
imum bonus of either 40¢ or 60¢), and the relative rank in the
distribution of the bonus that participants received (4th place or 7th
place). In all four distributions, the distribution mean was 26¢ and
the distribution minimum was 1¢. After seeing their bonus pay-
ment of 29¢, participants reported how happy they were with their
payment and then estimated the maximum, minimum, and average
bonus payments.

Results and Discussion

We analyzed reported happiness with bonuses in a 2 (Distribu-
tion Maximum: 40¢, 60¢) � 2 (Distribution Rank: 4th, 7th)
between-subjects ANOVA, which yielded a significant main effect
of the distribution maximum, F(1, 594) � 9.02, p � .003, �p

2 �
.01, but no significant effect of distribution rank, F(1, 594) � 0.89,
p � .25, or a Distribution Maximum � Distribution Rank inter-
action, F(1, 594) � .61, p � .25. As predicted by our ensemble
representation theory, participants were sensitive to the distribu-
tion maximum, but not to the order of individual exemplars.
Participants were happier when the distribution maximum was 40¢
(M � 5.52, SD � 1.07) than when it was 60¢ (M � 5.25, SD �
1.17, t(596) � 2.98, p � .003, d � .24), but were not sensitive to
whether the bonus that they received was ranked fourth (M � 5.42,

SD � 1.14) or ranked seventh (M � 5.34, SD � 1.12, t(596) � .91,
p � .25). See Figure 3.

Experiment 4: Varying Bonuses Paid

In Experiment 4, we further examined the robustness of the
influence of ensemble representations on comparative judgments
by testing its influence on three different bonuses in one experi-
ment, all above the mean. We also compared the relative effect of
these different bonuses paid to participants to differences in the
maximum bonus paid to others.

Method

Participants. We set sample size in advance to 1,200 partic-
ipants, which we requested from Amazon Mechanical Turk; 1,219
participants (49% women; Mage � 36.4, SD � 12.1) completed the
experiment for a base payment of 40¢.

Procedure. All participants in Experiment 4 received a real
bonus, and were told that it was randomly assigned. Before seeing
their own bonus, participants were shown 10 bonuses (ostensibly)
paid to the last 10 participants. In a between-subjects design,
participants were assigned to a bonus distribution with a maximum
of either 40¢ or 60¢, and were paid one of three different bonus
amounts (i.e., 27¢, 33¢, or 39¢). In both distributions, the mean
bonus was 26¢ and the minimum bonus was 1¢. After seeing their
bonus payment, participants reported how happy they were with
their payment and then completed the same recall questions, as in
Experiments 2 and 3.

Results

We examined happiness reports in a 2 (Maximum Bonus: 40¢,
60¢) � 3 (Bonus Paid: 27¢, 33¢, 39¢) ANOVA, which revealed
significant main effects of maximum bonus and bonus paid, F(1,
1213) � 42.57, p � .001, �p

2 � .03 and F(2, 1213) � 44.66, p �
.001, �p

2 � .07, respectively. There was no significant interaction,
F(2, 1213) � 1.43, p � .24. Participants were happier with their
bonus when the maximum bonus was 40¢ (M � 5.75, SD � 1.16)
than when it was 60¢ (M � 5.32, SD � 1.27, t(1217) � 6.14, p �
.001, d � .35). Participants were also happier when paid higher
bonuses; they were least happy when paid 27¢ (M � 5.14, SD �
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Figure 3. Happiness with bonus paid by rank and distribution maximum
in Experiment 3 (bars represent 95% CI).
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1.35), happier when paid 33¢ (M � 5.59, SD � 1.14), and happiest
when paid 39¢ (M � 5.91, SD � 1.07; see Figure 4). Indeed, a
linear contrast effect also shows a significant negative effect of the
higher maximum bonus at each level of bonus paid (F(3, 1213) �
15.10, p � .001, all contrasts � �.28, all 95% CIs � �.51).
(Basic linear regression effects are reported in the Appendix.)

Further decomposition of the effects on happiness suggests that
in Experiment 4, relative comparison to the distribution maximum
was no less influential than the absolute size of the bonus payment.
A Wald test for equality of coefficients showed no difference
between the linear effect of the bonus amount (using a continuous
measure for the bonus since amounts are equidistant, B � .39,
SE � .04) and the effect of the maximum bonus (B � .44, SE �
.07), F(1, 1216) � .36. The similar magnitude of these effects
suggests that, under the right conditions, the relative comparison
between pay and the distribution maximum can be as influential as
the absolute amount of pay received.

Experiments 5: Varying the Mean

Experiment 5 extended testing of our ensemble representation
account by examining sensitivity to two statistical properties of
distributions, the maximum and the mean. We again paid partici-
pants real bonuses and varied distribution maximums in the op-
posite directions of relative rank, but this time also varied the
distribution mean across conditions. We expected both the distri-
bution mean and maximum to modulate satisfaction with a real
bonus earned in the experiment.

Method

Participants. We set sample size in advance to 400 partici-
pants, which we requested from Amazon Mechanical Turk; 3772

participants (39% women; Mage � 34.1, SD � 11.8) completed the
experiment for a base payment of 50¢.

Procedure. As in Experiments 2 and 4, all participants were
told they would receive a randomly assigned bonus payment and
were then shown the bonuses paid to the last 10 other participants
before being told their own bonus amount. Participants were
randomly assigned to one of four different bonus distributions in a
between-subjects design, with a distribution mean of either 20¢ or
30¢, and a distribution maximum of either 40¢ or 60¢. The
distribution minimum was always 1¢. All participants received a
wage bonus of 32¢ (above the mean) and were asked how happy

they were with their own bonus payment, how well they felt it
compared to others, and then answered the same recall questions
asked in previous experiments.

Results and Discussion

Analysis of happiness ratings in a 2 (Distribution Mean: 20¢,
30¢) � 2 (Distribution Maximum: 40¢, 60¢) between-subjects
ANOVA revealed significant main effects of mean and maximum
bonus, F(1, 373) � 8.47, p � .004, �p

2 � .02 and F(1, 373) � 6.48,
p � .011, �p

2 � .02, respectively. There was no significant inter-
action, F(1, 373) � 0.90, p � .25. Participants were happier with
their bonus when the mean was 20¢ (M � 5.77, SD � 1.05) than
when the mean was 30¢ (M � 5.44, SD � 1.19, t(375) � 2.88, p �
.01, d � .30). Despite the distribution maximum being inversely
related to bonus rank, participants were also happier with their
bonus when the maximum bonus paid was 40¢ (M � 5.75, SD �
1.09) than when it was 60¢ (M � 5.46, SD � 1.16, t(375) � 2.51,
p � .01, d � .26). See Figure 5.

The influence of distribution maximums and means, despite
their inverse relationship with bonus ranking, provides further
evidence that reward distributions are represented as ensembles.
Their influence is similar on the reports of comparative satisfaction
with rewards. A 2 (Distribution Mean: 20¢, 30¢) � 2 (Distribution
Maximum: 40¢, 60¢) between-subjects ANOVA, revealed signif-
icant main effects of distribution mean and maximum on compar-
ative satisfaction, F(1, 373) � 39.52, p � .001, �p

2 � .10, and F(1,
373) � 4.67, p � .03, �p

2 � .01, respectively, and no significant
interaction, F(1, 373) � .68, p � .41. Participants felt they were
paid better when the mean was 20¢ (M � 5.26, SD � 0.95) than
when the mean was 30¢ (M � 4.65, SD � 0.94), and participants
felt they were paid better when the maximum was 40¢ (M � 5.05,
SD � 1.01) than when it was 60¢ (M � 4.85, SD � .96).

Experiment 6: Process Test

Experiment 6 tested the attentional underpinnings of our pro-
cess. In a control condition, participants received a bonus payment
and saw a pay distribution as before. In two salience conditions,
we manipulated low-level features of one payment in the distribu-
tion to make it salient: the distribution maximum or another lower
value. Our theory suggests that the distribution maximum should
already be endogenously salient in the control condition and used
as a comparison standard. Thus, exogenously making it salient
should not increase its impact on happiness with the bonus re-
ceived. By contrast, exogenously making a lower value salient
should increase the likelihood that it would be used as a compar-
ison standard, and its lower value should then reduce the impact of
the distribution maximum on happiness.

Method

Participants. We set sample size in advance to 600 partici-
pants, which we requested from Amazon Mechanical Turk; 600

2 400 were recruited, but an incorrectly formatted question meant that
the first 26 participants did not see some of the questions. This was
corrected, but the total recruited was not adjusted.

4

4.5

5

5.5

6

6.5

27¢ bonus 33¢ bonus 39¢ bonus

tne
myaP hti

w ssenippa
H

40¢ maximum 60¢ maximum

Figure 4. Happiness by bonus pay and the distribution maximum in
Experiment 4 (40¢ maximum in dashed line; 60¢ maximum in solid line).
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participants (45% women; Mage � 33.8, SD � 10.6) completed the
experiment for a base payment of 50¢.

Procedure. As in the previous experiments, participants first
saw bonuses paid to the last 10 participants and then saw and
responded to the bonus they received. They were randomly as-
signed to one of six different conditions in a 2 (Distribution
Maximum: 35¢, 45¢) � 3 (Salience: control, distribution maxi-
mum, 21¢ bonus) between-subjects design. Participants in the
control condition first saw the 10 other bonus amounts, in a
random order (as in previous experiments). Participants in the
distribution maximum salient condition saw nine bonus amounts in
a random order, followed by the distribution maximum, which was
presented last in a larger, bolded font. Participants in the 21¢
salient condition saw nine bonus amounts in a random order,
followed by 21¢, which was presented last in a larger, bolded font
(both distributions included 21¢).

The mean bonus for all distributions was 25¢ and the minimum
was 5¢. All participants received 32¢ and were asked the same
satisfaction, comparison, and recall questions as in previous ex-
periments.

Results

We examined happiness reports in a 2 (Distribution Maximum:
35¢, 45¢) � 3 (Salience: control, distribution maximum, 21¢)
between-subjects ANOVA, which revealed a significant main ef-
fect of the distribution maximum, F(1, 594) � 12.62, p � .001,
�p

2 � .02. There was no main effect of salience condition, F(2,
594), � .68, p � .25. Most important, it revealed the predicted
Distribution Maximum � Salience interaction, F(2, 594) � 5.18,
p � .006, �p

2 � .02.
We used simple effect tests to decompose the interaction, which

revealed that it was driven by the condition in which 21¢ was made
salient. Whereas the effect of the distribution maximum was sig-
nificant in both the maximum salient and control conditions, it was
not in the 21¢ salient condition. In that condition, participants were
similarly happy with their bonus, whether the maximum was 35¢
(M � 6.01, SD � 1.05) or 45¢ (M � 6.08, SD � .95; t(197) � .50,
p � .25,). By contrast, when the distribution maximum was made
salient, participants were happier when the distribution maximum
was 35¢ (M � 6.16, SD � .87) than when it was 45¢ (M � 5.77,
SD � 1.02, t(197) � 2.91, p � .004, d � .41), as in the control
condition, where participants were happier when the maximum
was 35¢ (M � 6.34, SD � .75) than when it was 45¢ (M � 5.81,
SD � 1.19, t(200) � 3.82, p � .001, d � .54). See Figure 6.

Together, the results provide process evidence that ensemble
representation influences the selection of comparison standards
from a distribution. Making distribution maximums salient did not
change their impact on happiness with the bonus payment relative
to control conditions. Presumably, distribution maximums were
already endogenously salient and used as comparison standards.
By contrast, making a smaller payment salient mitigated the im-
portance of the distribution maximums, providing further evidence
that ensemble representation determine the standards selected for
comparative judgments. Further evidence of the endogenous sa-
lience of the statistical properties of the distribution is provided by
a lack of an effect of the salience manipulations or bonus manip-
ulations on the accuracy of recall. Supporting our prediction that
the maximum, average, and minimum bonus should already be
endogenously salient in all conditions (see Table 3), recall of these
values was similarly accurate across all three conditions.

Experiment 7: Distribution Relevance

Experiment 7 tested whether top-down factors that bound social
comparisons are similarly influential in determining which stimuli
are included in the ensemble representation to which rewards are
compared. We provided participants with the distribution of bo-
nuses paid for the task they performed, or bonuses paid for both the
math task they performed and an additional verbal task that they
did not perform. Social comparisons are typically bounded by the
relevance of the comparison standards and the target (e.g.,
Georgellis, Garcia, Gregoriou, & Ozbilgin, 2019; Morse & Ger-
gen, 1970; Tesser & Collins, 1988). Thus, we expected that par-
ticipants would be sensitive to the distribution of bonuses paid for
the math task they performed, but would not pay attention to the
distribution of bonuses paid for the unrelated (verbal) task.

Method

Participants. Unlike previous experiments, participants in
Experiment 7 were only eligible for the bonus if they had demon-
strated sufficient effort and attention to the task by answering at
least four out of five question correctly. We recruited 560 partic-
ipants from Amazon Mechanical Turk, with the goal of having a
sample size of at least 100 per cell (300 total); 551 participated for
a base payment of 50¢, of which 330 (42% women; Mage � 37.4,
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Figure 5. Happiness with bonus pay by distribution mean and distribu-
tion maximum in Experiment 5 (bars represent 95% CI).
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Figure 6. Happiness with bonus paid by salient bonus and distribution
maximum in Experiment 6 (bars represent 95% CI).
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SD � 11.2) correctly completed the questions to be eligible for a
bonus.

Procedure. All participants were recruited for an unnamed
task and were told that they would be assigned to one of two
different types of tasks: either a math task or a word-search (i.e.,
verbal) task. They were then told that all participants who an-
swered at least four questions correctly would receive a randomly
assigned bonus. All participants were assigned to the math task,
where they were shown five multiple-choice questions (Mcorrect �
3.66, SD � 1.32). After completing the questions, they were
shown how many they had answered correctly.

Participants who had answered at least four problems correctly
were then randomly assigned to see one of three different bonus
schemes. In two math-only conditions, participants saw a sample
of 10 bonuses paid to other participants who completed the math
task (displayed simultaneously on one screen), with either a 61¢ or
41¢ distribution maximum. The third condition displayed the 10
bonuses for the math task for the 41¢ distribution maximum
distribution, alongside 10 bonuses ostensibly paid to participants
who completed the verbal task, with a maximum of 60¢ (also all
on one screen). All participants were then told that their own bonus
was 29¢ and asked the same satisfaction question as in previous
experiments. Participants who saw only the math bonuses were
asked recall questions about the math bonuses, while participants
who saw both bonus groups were asked to recall information about
both math and verbal distributions.

Results

Happiness with bonus was analyzed with a one-factor, three-
level, between-subjects ANOVA (math only, 41¢ math distribu-
tion maximum; math only, 61¢ math distribution maximum; math
and verbal, 41¢ math distribution maximum), which yielded a
significant main effect, F(2, 327) � 11.12, p � .01, �p

2 � .03.
Simple effects tests revealed that participants were happier in the
math only conditions when the distribution maximum was 41¢
(M � 5.00, SD � 1.59) than when the distribution maximum was
61¢, (M � 4.52, SD � 1.67, t(219) � 2.19, p � .03). By contrast,
participants who saw the 41¢ math distribution with the 60¢ verbal
distribution (M � 5.11, SD � 1.50, t(218) � .57, p � .25) were no
different from those who saw only the 41¢ math distribution. Overall,
this suggests that each distribution was processed as its own ensemble
representation, with information from the other (irrelevant) distribu-
tion not included in the comparison. See Figure 7.

Further support for the selective incorporation of relevant infor-
mation comes from an examination of the recall information.

Participants were generally accurate in recalling the high for the
math distribution, estimating an average of $0.45 if they had seen
a maximum of 41¢, and $0.57 if they had seen a maximum of 61¢.
However, when asked about the verbal distribution, participants
were much less accurate, with an average estimate of $0.47 for the
maximum (SD � .18), despite the actual maximum being $.60
(one-sided t(108) � 7.45, p � .001). Indeed, the absolute differ-
ence between the verbal distribution maximum and their estimates
(M � .16, SD � .14) was significantly larger than the absolute
difference between the math distribution maximum and their esti-
mates (M � .09, SD � .09, t(108) � 5.17, p � .001). An
exploratory analysis among those few who recalled the verbal
maximum more accurately (28 participants who estimated $0.55 to
$0.65 as the maximum out of 109 who saw the verbal distribution)
revealed that they were significantly less satisfied with the bonus
that they were paid (M � 4.43, SD � 1.64) than participants who
saw the verbal distribution and did not estimate correctly (M �
5.36, SD � 1.38, t(107) � 2.92, p � .004). Together, this suggests
that payments in the verbal task were not endogenously salient for
most participants, but for the subsample of participants who did
attend to payments in the verbal task, its distribution extreme also
influenced happiness with their payment.

Together, the results suggest that top-down factors can deter-
mine which stimuli are included in the ensemble to which pay is
compared. Most participants selectively compared their pay to the
payment distribution for the relevant math task, and better recalled
the statistical properties of the payment distribution for the math
task than of the payment distribution for the verbal task. These
findings show that stimulus relevance moderates which distribu-
tions influence comparative judgments in social contexts, and
provide important additional evidence of selective attention in the
construction of ensemble representations (Brady & Alvarez,
2011).

General Discussion

Ensemble representations predict which social comparison stan-
dards are selected in groups, and, in turn, how people evaluate their
position in unequal pay distributions. The results provide insights
for literatures on social comparisons and positional goods. They
illustrate which properties and members of a group are influential
comparison standards, and explain why. Ensemble representation
makes means and distribution extremes influential properties of
relevant and salient social groups, particularly the most proximal
extreme. While the well-off may be less concerned about falling to
the lowest rung of the income ladder than the less fortunate
(Kuziemko, Buell, Reich, & Norton, 2014), for instance, the high-
est rung is salient and influential in determining satisfaction with
their pay.

Ensemble representation may help to explain why maximums
are such salient and memorable comparison standards—the
wealthiest, the luckiest, the most successful, the most traveled
(Davidai & Deri, 2019; Morewedge & Todorov, 2012; Perez-
Truglia, 2020), and can be so deleterious for satisfaction and
performance (Medvec, Madey, & Gilovich, 1995; Morewedge et
al., 2019; Rogers & Feller, 2016), even when position in a distri-
bution is inferred from minimal signals (Kraus, Park, & Tan,
2017). While motivation may direct attention to downward com-
parisons to enhance satisfaction with rewards (Taylor & Lobel,
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Figure 7. Happiness with bonus pay by distribution maximums in Ex-
periment 7 (bars represent 95% CI).
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1989; Wills, 1981), or toward upward comparison standards to
motivate progress (Huguet, Galvaing, Monteil, & Dumas, 1999;
Seta, 1982), extreme exemplars appear to be salient due to the
statistical properties of the group that they represent. Beyond the
influence of extremes on comparative evaluations of rewards,
exploratory analyses reveal that distribution extremes also bias
perceptions of the affluence of a group. Across all of our experi-
ments, estimates of the mean were consistently, and in some cases
significantly, higher when the distribution maximum was higher
(see Table 3), consistent with a constructive representation of the
ensemble (Brady & Alvarez, 2011).

The results of Experiments 6 and 7 suggest bottom-up and
top-down ways to moderate the influence of these statistical prop-
erties of groups on comparative judgment. Increasing the salience
of an alternative comparison standard within the relevant distribu-
tion, by increasing its size, contrast, and recency, reduced the
impact of the distribution maximum on satisfaction in Experiment
6. Manipulating the perceived relevance of comparison standards
moderated their influence on satisfaction with a reward in Exper-
iment 7. Participants were insensitive to the distribution of bonuses
paid to other participants for completion of a different verbal task
than the math task that they performed, which was otherwise
similar in font and size and formatting (Experiment 7). Together,
these results points toward the involvement of selective attention at
multiple levels in the construction of ensemble representations,
and its influence on comparative judgment to groups.

Social comparison research tends to examine the influence of a
single or given comparison standard on self and social judgment
(Putnam-Farr & Morewedge, 2019; Smith & Zarate, 1992;
Wheeler & Miyake, 1992; Wills, 1981). Our findings contribute to
this literature by identifying comparison standards that are likely to
be spontaneously selected from a group, and that ensemble repre-
sentation is what makes these distribution extremes and means
potent comparison standards. While we could not simultaneously
control for every statistical feature of distributions or completely
control for inequality, across the entire set of experiments we
demonstrate a consistent attention to salient extremes as an im-
portant feature of comparative distributions. The groups we cre-
ated were anonymous and arbitrary, but ensemble representations,
and thus extremes and means, may be even more potent when
groups are cohesive and entitative or considered more abstractly
and distantly (Maglio, Trope, & Liberman, 2013; Morewedge,
Chandler, Smith, Schwarz, & Schooler, 2013), as people often
think of their countrymen, colleagues, and neighbors.

Context of the Research

This work originated from discussions about which information
about groups is noticed and processed in the context of social
comparison. The authors noted, anecdotally, that people tend to
use extreme members of a group (e.g., a CEO or the lowest paid
workers) as comparison standards rather than more proximal group
members, much as people tend to recall extreme events from
categories of past experiences, whether making affective forecasts
(Morewedge, Gilbert, & Wilson, 2005), temporal comparisons
(Morewedge, 2013), or behavioral predictions (Morewedge &
Todorov, 2012). We then examined the role of ensemble repre-
sentation on social comparison with monetary payments due to the
precision with which they can be quantified. We expect similar

effects of ensemble representations on social comparisons involv-
ing other attributes of groups that can be easily reduced to statis-
tical properties including warmth, competence, performance, sta-
tus, wealth, health, and beauty. Future work might examine the
effects of these comparisons on downstream behavior, such as
whether comparison to a distribution maximum is demotivating or
if its effect is modulated by proximity to that extreme. Other
contributions could include further exploring the processes in-
volved in selecting which exemplars are included in a comparison
set.

References

Ariely, D. (2001). Seeing sets: Representation by statistical properties.
Psychological Science, 12, 157–162. http://dx.doi.org/10.1111/1467-
9280.00327

Brady, T. F., & Alvarez, G. A. (2011). Hierarchical encoding in visual
working memory: Ensemble statistics bias memory for individual items.
Psychological Science, 22, 384 –392. http://dx.doi.org/10.1177/
0956797610397956

Chong, S. C., & Treisman, A. (2003). Representation of statistical prop-
erties. Vision Research, 43, 393–404. http://dx.doi.org/10.1016/S0042-
6989(02)00596-5

Clark, A. E., & Oswald, A. J. (1996). Satisfaction and comparison income.
Journal of Public Economics, 61, 359–381. http://dx.doi.org/10.1016/
0047-2727(95)01564-7

Cullen, Z., & Perez-Truglia, R. (2018). How much does your boss make?
The effects of salary comparisons (NBER working paper no. 24841).
Cambridge, MA: National Bureau of Economic Research. http://dx.doi
.org/10.3386/w24841

Davidai, S., & Deri, S. (2019). The second pugilist’s plight: Why people
believe they are above average but are not especially happy about it.
Quarterly Journal of Experimental Psychology, 148, 570–587. http://dx
.doi.org/10.1037/xge0000580

de Fockert, J., & Wolfenstein, C. (2009). Rapid extraction of mean identity
from sets of faces. Quarterly Journal of Experimental Psychology:
Human Experimental Psychology, 62, 1716–1722. http://dx.doi.org/10
.1080/17470210902811249

Diener, E., & Seligman, M. E. (2004). Beyond money: Toward an econ-
omy of well-being. Psychological Science in the Public Interest, 5, 1–31.
http://dx.doi.org/10.1111/j.0963-7214.2004.00501001.x

Dolan, P., Peasgood, T., & White, M. (2008). Do we really know what
makes us happy? A review of the economic literature on the factors
associated with subjective well-being. Journal of Economic Psychology,
29, 94–122. http://dx.doi.org/10.1016/j.joep.2007.09.001

Festinger, L. (1954). A theory of social comparison processes. Human
Relations, 7, 117–140. http://dx.doi.org/10.1177/001872675400700202

Georgellis, Y., Garcia, S. M., Gregoriou, A., & Ozbilgin, M. (2019). Pay
referents and satisfaction with pay: Does occupational proximity matter?
British Journal of Management, 30, 578–592. http://dx.doi.org/10.1111/
1467-8551.12272

Haberman, J., & Whitney, D. (2007). Rapid extraction of mean emotion
and gender from sets of faces. Current Biology, 17, R751–R753. http://
dx.doi.org/10.1016/j.cub.2007.06.039

Hsee, C. K., Yang, Y., Li, N., & Shen, L. (2009). Wealth, warmth, and
well-being: Whether happiness is relative or absolute depends on
whether it is about money, acquisition, or consumption. Journal of
Marketing Research, 46, 396–409. http://dx.doi.org/10.1509/jmkr.46.3
.396

Huguet, P., Galvaing, M. P., Monteil, J. M., & Dumas, F. (1999). Social
presence effects in the Stroop task: Further evidence for an attentional
view of social facilitation. Journal of Personality and Social Psychol-
ogy, 77, 1011–1025. http://dx.doi.org/10.1037/0022-3514.77.5.1011

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

11SOCIAL COMPARISON AND UNEQUAL PAYMENT

http://dx.doi.org/10.1111/1467-9280.00327
http://dx.doi.org/10.1111/1467-9280.00327
http://dx.doi.org/10.1177/0956797610397956
http://dx.doi.org/10.1177/0956797610397956
http://dx.doi.org/10.1016/S0042-6989%2802%2900596-5
http://dx.doi.org/10.1016/S0042-6989%2802%2900596-5
http://dx.doi.org/10.1016/0047-2727%2895%2901564-7
http://dx.doi.org/10.1016/0047-2727%2895%2901564-7
http://dx.doi.org/10.3386/w24841
http://dx.doi.org/10.3386/w24841
http://dx.doi.org/10.1037/xge0000580
http://dx.doi.org/10.1037/xge0000580
http://dx.doi.org/10.1080/17470210902811249
http://dx.doi.org/10.1080/17470210902811249
http://dx.doi.org/10.1111/j.0963-7214.2004.00501001.x
http://dx.doi.org/10.1016/j.joep.2007.09.001
http://dx.doi.org/10.1177/001872675400700202
http://dx.doi.org/10.1111/1467-8551.12272
http://dx.doi.org/10.1111/1467-8551.12272
http://dx.doi.org/10.1016/j.cub.2007.06.039
http://dx.doi.org/10.1016/j.cub.2007.06.039
http://dx.doi.org/10.1509/jmkr.46.3.396
http://dx.doi.org/10.1509/jmkr.46.3.396
http://dx.doi.org/10.1037/0022-3514.77.5.1011


Kahneman, D., & Krueger, A. B. (2006). Developments in the measure-
ment of subjective well-being. The Journal of Economic Perspectives,
20, 3–24. http://dx.doi.org/10.1257/089533006776526030

Kluegel, J. R., & Smith, E. R. (1986). Beliefs about inequality: Americans’
views of what is and what ought to be. New York, NY: Routledge.
http://dx.doi.org/10.4324/9781351329002

Kraus, M. W., Park, J. W., & Tan, J. J. X. (2017). Signs of social class: The
experience of economic inequality in everyday life. Perspectives on
Psychological Science, 12, 422– 435. http://dx.doi.org/10.1177/
1745691616673192

Krueger, A. B., & Schkade, D. A. (2008). The reliability of subjective
well-being measures. Journal of Public Economics, 92, 1833–1845.
http://dx.doi.org/10.1016/j.jpubeco.2007.12.015

Kuziemko, I., Buell, R. W., Reich, T., & Norton, M. I. (2014). “Last place
aversion”: Evidence and redistributive implications. The Quarterly Jour-
nal of Economics, 129, 105–149. http://dx.doi.org/10.1093/qje/qjt035

Luttmer, E. F. P. (2005). Neighbors as negatives: Relative earnings and
well-being. The Quarterly Journal of Economics, 120, 963–1002. http://
dx.doi.org/10.1162/003355305774268255

Maglio, S. J., Trope, Y., & Liberman, N. (2013). The common currency of
psychological distance. Current Directions in Psychological Science,
22, 278–282. http://dx.doi.org/10.1177/0963721413480172

Marchant, A. P., Simons, D. J., & de Fockert, J. W. (2013). Ensemble
representations: Effects of set size and item heterogeneity on average
size perception. Acta Psychologica, 142, 245–250. http://dx.doi.org/10
.1016/j.actpsy.2012.11.002

Medvec, V. H., Madey, S. F., & Gilovich, T. (1995). When less is more:
Counterfactual thinking and satisfaction among Olympic medalists.
Journal of Personality and Social Psychology, 69, 603–610. http://dx
.doi.org/10.1037/0022-3514.69.4.603

Morewedge, C. K. (2013). It was a most unusual time: How memory bias
engenders nostalgic preferences. Journal of Behavioral Decision Mak-
ing, 26, 319–326. http://dx.doi.org/10.1002/bdm.1767

Morewedge, C. K., Chandler, J. J., Smith, R., Schwarz, N., & Schooler, J.
(2013). Lost in the crowd: Entitative group membership reduces mind
attribution. Consciousness and Cognition, 22, 1195–1205. http://dx.doi
.org/10.1016/j.concog.2013.08.002

Morewedge, C. K., Gilbert, D. T., & Wilson, T. D. (2005). The least likely
of times how remembering the past biases forecasts of the future.
Psychological Science, 16, 626–630.

Morewedge, C. K., Kassam, K. S., Hsee, C. K., & Caruso, E. M. (2009).
Duration sensitivity depends on stimulus familiarity. Journal of Exper-
imental Psychology: General, 138, 177–186. http://dx.doi.org/10.1037/
a0015219

Morewedge, C. K., & Todorov, A. (2012). The least likely act: Over-
weighting atypical past behavior in behavioral predictions. Social Psy-
chological and Personality Science, 3, 760–766. http://dx.doi.org/10
.1177/1948550611434784

Morewedge, C. K., Zhu, M., & Buechel, E. C. (2019). Hedonic contrast
effects are larger when comparisons are social. The Journal of Consumer
Research, 46, 286–306. http://dx.doi.org/10.1093/jcr/ucy070

Morse, S., & Gergen, K. J. (1970). Social comparison, self-consistency,
and the concept of self. Journal of Personality and Social Psychology,
16, 148–156. http://dx.doi.org/10.1037/h0029862

Mussweiler, T. (2003). Comparison processes in social judgment: Mech-
anisms and consequences. Psychological Review, 110, 472–489. http://
dx.doi.org/10.1037/0033-295X.110.3.472

Perez-Truglia, R. (2020). The effects of income transparency on well-
being: Evidence from a natural experiment. American Economic Review,
110, 1019–1054. http://dx.doi.org/10.3386/w25622

Putnam-Farr, E., & Morewedge, C. K. (2019). Comparing one and many:
Insights from judgment and decision-making for social comparison. In
J. M. Suls, R. L. Collins, & L. Wheeler (Eds.), Social comparison,
judgment, and behavior (pp. 386–430). New York, NY: Oxford Uni-
versity Press. http://dx.doi.org/10.1093/oso/9780190629113.003.0014

Rogers, T., & Feller, A. (2016). Discouraged by peer excellence: Exposure
to exemplary peer performance causes quitting. Psychological Science,
27, 365–374. http://dx.doi.org/10.1177/0956797615623770

Seta, J. J. (1982). The impact of comparison processes on coactors’ task
performance. Journal of Personality and Social Psychology, 42, 281–
291. http://dx.doi.org/10.1037/0022-3514.42.2.281

Smith, E. R., & Zarate, M. A. (1992). Exemplar-based model of social
judgment. Psychological Review, 99, 3–21. http://dx.doi.org/10.1037/
0033-295X.99.1.3

Starmans, C., Sheskin, M., & Bloom, P. (2017). Why people prefer unequal
societies. Nature Human Behaviour, 1, 0082. http://dx.doi.org/10.1038/
s41562-017-0082

Stewart, N., Chater, N., & Brown, G. D. A. (2006). Decision by sampling.
Cognitive Psychology, 53, 1–26. http://dx.doi.org/10.1016/j.cogpsych
.2005.10.003

Suls, J., Martin, R., & Wheeler, L. (2002). Social comparison: Why, with
whom, and with what effect? Current Directions in Psychological Sci-
ence, 11, 159–163. http://dx.doi.org/10.1111/1467-8721.00191

Taylor, S. E., & Lobel, M. (1989). Social comparison activity under threat:
Downward evaluation and upward contacts. Psychological Review, 96,
569–575. http://dx.doi.org/10.1037/0033-295X.96.4.569

Tesser, A., & Collins, J. E. (1988). Emotion in social reflection and
comparison situations: Intuitive, systematic, and exploratory ap-
proaches. Journal of Personality and Social Psychology, 55, 695–709.
http://dx.doi.org/10.1037/0022-3514.55.5.695

Wheeler, L., & Miyake, K. (1992). Social comparison in everyday life.
Journal of Personality and Social Psychology, 62, 760–773. http://dx
.doi.org/10.1037/0022-3514.62.5.760

Williams, M. L., McDaniel, M. A., & Nguyen, N. T. (2006). A meta-
analysis of the antecedents and consequences of pay level satisfaction.
Journal of Applied Psychology, 91, 392–413. http://dx.doi.org/10.1037/
0021-9010.91.2.392

Wills, T. A. (1981). Downward comparison principles in social psychol-
ogy. Psychological Bulletin, 90, 245–271. http://dx.doi.org/10.1037/
0033-2909.90.2.245

(Appendix follows)

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

12 PUTNAM-FARR AND MOREWEDGE

http://dx.doi.org/10.1257/089533006776526030
http://dx.doi.org/10.4324/9781351329002
http://dx.doi.org/10.1177/1745691616673192
http://dx.doi.org/10.1177/1745691616673192
http://dx.doi.org/10.1016/j.jpubeco.2007.12.015
http://dx.doi.org/10.1093/qje/qjt035
http://dx.doi.org/10.1162/003355305774268255
http://dx.doi.org/10.1162/003355305774268255
http://dx.doi.org/10.1177/0963721413480172
http://dx.doi.org/10.1016/j.actpsy.2012.11.002
http://dx.doi.org/10.1016/j.actpsy.2012.11.002
http://dx.doi.org/10.1037/0022-3514.69.4.603
http://dx.doi.org/10.1037/0022-3514.69.4.603
http://dx.doi.org/10.1002/bdm.1767
http://dx.doi.org/10.1016/j.concog.2013.08.002
http://dx.doi.org/10.1016/j.concog.2013.08.002
http://dx.doi.org/10.1037/a0015219
http://dx.doi.org/10.1037/a0015219
http://dx.doi.org/10.1177/1948550611434784
http://dx.doi.org/10.1177/1948550611434784
http://dx.doi.org/10.1093/jcr/ucy070
http://dx.doi.org/10.1037/h0029862
http://dx.doi.org/10.1037/0033-295X.110.3.472
http://dx.doi.org/10.1037/0033-295X.110.3.472
http://dx.doi.org/10.3386/w25622
http://dx.doi.org/10.1093/oso/9780190629113.003.0014
http://dx.doi.org/10.1177/0956797615623770
http://dx.doi.org/10.1037/0022-3514.42.2.281
http://dx.doi.org/10.1037/0033-295X.99.1.3
http://dx.doi.org/10.1037/0033-295X.99.1.3
http://dx.doi.org/10.1038/s41562-017-0082
http://dx.doi.org/10.1038/s41562-017-0082
http://dx.doi.org/10.1016/j.cogpsych.2005.10.003
http://dx.doi.org/10.1016/j.cogpsych.2005.10.003
http://dx.doi.org/10.1111/1467-8721.00191
http://dx.doi.org/10.1037/0033-295X.96.4.569
http://dx.doi.org/10.1037/0022-3514.55.5.695
http://dx.doi.org/10.1037/0022-3514.62.5.760
http://dx.doi.org/10.1037/0022-3514.62.5.760
http://dx.doi.org/10.1037/0021-9010.91.2.392
http://dx.doi.org/10.1037/0021-9010.91.2.392
http://dx.doi.org/10.1037/0033-2909.90.2.245
http://dx.doi.org/10.1037/0033-2909.90.2.245


Appendix

Regression Coefficients for All Dependent Variables

Regression
coefficients

Secondary DVs Primary DV

Pay compared Happy pay Standardized beta

Study 1a
Constant 5.87
High max �.42��� [�.72, �.11] �0.18

Study 1b
Constant 2.98
High max �0.27 [�.59, .05] �0.08
Low min .44�� [.12, .77] 0.13

Study 2
Constant 5.54 5.83
High max �0.38�� [�.64, �.11] �0.28� [�.56, .00] �0.13
Performance �0.10 [�.36, .17] �0.12 [�.41, .16] �0.06

Study 3
Constant 5.51
High max �0.23� [�.47, .00] �0.09
High rank 0.12 [�.12, .35] 0.05

Study 4
Constant 5.36
High max �0.44��� [�.57, �.31] �0.18
Bonus level 2 0.44��� [.28, .59] 0.17
Bonus level 3 0.78��� [.62, .95] 0.29

Secondary DVs Primary DV

Regression coefficients Disappointed pay Pay compared Happy pay Standardized beta

Study 5
Constant 1.73 5.37 5.92
High max 0.18 [�.07, .43] �0.21� [�.41, �.02] �0.29� [�.52, �.07] �0.13
High mean .41��� [.16, .66] �0.61��� [�.80, �.42] �0.34�� [�.56, �.11] �0.15

Study 6 — — —
Constant 5.67 6.22
High max �.27��� [�.42, �.12] �.29��� [�.44, �.13] �0.14
Maximum salient 0.02 [�.16, .20] �0.11 [�.30, .08] �0.05
Other salient �0.08 [�.26, .11] �0.03 [�.23, .16] �0.02

— — — —
Study 7 — — —

Constant 5.00
High max �0.48� [�.90, �.06] �0.14
High other 0.12 [�.30, .54] 0.03
If high other accurate

(does not change high max) �0.57 [�1.25, .11] �0.11

Note. DV � dependent variable.
� p � .05. �� p � .01. ��� p � .001.
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