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a b s t r a c t
Three studies investigate the psychology of comparative judgment, examining the circumstances under
which judgments tend to concentrate disproportionately on one of the two elements that underlie the
comparison (i.e., focused comparisons). We examine these tendencies at the judgment formation and
information retrieval stages by examining judgment content as well as the speed and efﬁciency with
which people make comparisons. The results replicate prior ﬁndings of differential weighting, indicating
that focusing occurs in the formation stage of comparative judgments. However, focusing is absent in the
reaction time data, suggesting that both elements of the comparison are equally accessible when individuals retrieve comparison-relevant information. These ﬁndings clarify the process by which people arrive
at comparative judgments and demonstrate precisely when focused comparisons occur.
Ó 2013 Elsevier Inc. All rights reserved.

Introduction
Some of the most important decisions in life depend on comparative judgments. For instance, the decision of whether to start a
new business ought to depend on how much better your product
will be than the products of the competition. The decision of
whether to marry someone ought to depend on how compatible
you are with that person, relative to other potential life partners.
We ask whether people make these sorts of comparative judgments optimally, or whether the features of one target in a comparison (such as your own business product or current romantic
partner) receive undue weight when making the comparison.
Rational theories of comparative judgment include what Tversky (1977) called the symmetry axiom: d(a, b) = d(b, a), where d
represents the distance between two stimuli in feature space. In
other words, the distance between a and b must be equal to the
distance between b and a. The curious fact about the way people
judge similarities and differences is that we routinely violate the
symmetry axiom. As Tversky points out, ‘‘We say, ‘the portrait
resembles the person’ rather than ‘the person resembles the portrait’’’ (p. 328). The way we construct our sentences parallels the
way we think about comparisons: We focus on a target for any
comparative judgment, and resist the implication of the symmetry
axiom that we should be willing to switch it with the referent to
which we are comparing it and arrive at the same assessment of
the size of the difference between the two.
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Judgments of similarity are likewise prone to focus on a particular target. Tversky and Gati (1978, p. 85) point out that comparative tasks can assume two distinct forms (which we will
subsequently refer to as balanced and focused, respectively):
1. ‘‘Assess the degree to which a and b are similar to each other.
2. Assess the degree to which a is similar to b.’’
Tversky and Gati observe that when making balanced comparisons, the features of a and b should be made salient and weighted
equally and thus the similarity of a to b is equal to the similarity of
b to a. Conversely, in focused comparisons the ‘‘subject’’ of the
comparison (more commonly referred to as the target in the comparative judgment literature) will be more salient and weighted
more heavily than the referent. This asymmetry leads to substantive differences between the similarity of a to b and the similarity
of b to a. We will employ Tversky and Gati’s terminology by referring to unbiased comparisons as ‘‘balanced’’ and comparisons that
overweight the target as ‘‘focused.’’
Additional research provides evidence that individuals are subject to focused comparisons in which they seem to overweight the
target of the comparison relative to the referent to which the target
is being compared (e.g., focalism; see Kruger & Burrus, 2004;
Windschitl, Kruger, & Simms, 2003). They do so when comparing
inanimate objects (Giladi & Klar, 2002), people (Klar & Giladi,
1997, 1999), and even when the self is the referent against which
other people are being compared (Moore & Kim, 2003). Such focused comparisons affect numerous judgment contexts. For example, sports fans are more certain their own team will succeed when
the team is strong, regardless of the strength of the competition
(Radzevick & Moore, 2008). Negotiators predict that ﬁnal deadlines
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will prove more harmful to themselves than their opponents, despite the fact both sides are subject to the same constraint (Moore,
2004, 2005).
Single target focusing
Research on comparative judgment has been marked by an even
bolder claim than Tversky made. Some prior evidence has suggested
that ‘‘ostensibly comparative social judgments are often myopic solo
judgments of a single actor’’ (Moore & Kim, 2003, p. 1121). Klar and
Giladi (1997) called this ‘‘singular target focusing’’ and described it
this way: ‘‘rather than judging how friendly the singular target is relative to the other group members, people simply judge the friendliness of the singular target. As a result, what is supposed to be a
comparative judgment turns into a pseudo-comparative or even
non-comparative judgment in which the singular target is evaluated
with no clear counterpart or reference group’’ (p. 900).
Evidence for single target focusing suggests that comparative
judgments may not actually arise from a truly comparative process
and instead may depend primarily on single individual judgments.
For instance, when Kruger (1999) asked people how their skills
compared with those of others, he found that their answers had
more to do with their own personal skills than those of others.
Accordingly, people report that they are better than others at riding a bicycle but worse than others at juggling. Kruger (1999) described his results this way: ‘‘The answer to the question ‘How
do I compare with my peers?’ is based considerably more on ‘I’
than ‘my peers’’’ (p. 230).
Likewise, when people are asked how happy they are relative to
others, they tell you about their own personal happiness (Klar &
Giladi, 1999). When assessing relative health risks, individuals often base their estimates on their own levels of risk but not the risk
levels of others (Aucote & Gold, 2005; Covey & Davies, 2004; Gold,
2007). When an instructor decides to allow students to consult
their books during an exam, their expectations for getting a good
grade go up, even when it is common knowledge that the exam
will be graded on a forced curve (Windschitl et al., 2003). Individuals base their expectations about future life events more upon
their own likelihood of experiencing the events than upon the likelihood of others doing so (Chambers, Windschitl, & Suls, 2003; Kruger & Burrus, 2004).
Other consequential decisions appear similarly biased by focused comparisons. Individuals are willing to bet more money that
they will beat an opponent on an easy trivia quiz than on a difﬁcult
quiz, though both competitors face the same level of quiz difﬁculty
(Moore & Small, 2007). Excess entrepreneurial entry can be attributed in part to ‘‘reference group neglect,’’ whereby individuals fail
to account for relevant reference groups even though success depends on relative outcomes (Camerer & Lovallo, 1999; Moore,
Oesch, & Zietsma, 2007).
Comparative processes
Chambers and Windschitl (2004) describe a useful model of
comparative judgment in which focused comparison mechanisms
operate (see Fig. 1). Once decision makers have interpreted the
comparative question in their minds (stage A), decision makers
move to stage B: they retrieve from memory the information relevant to the individual elements of the subsequent comparative
judgment (e.g., target and referent, self and other, etc.). Decision
makers then make absolute assessments of the individual elements
(stage C). Next, the decision makers form the desired comparative
judgment between the elements (stage D). And ﬁnally, they report
the result of that comparative judgment (stage E).
Chambers and Windschitl speculate that single target focusing
effects can manifest across different stages of judgment. For exam-
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ple, consider a student predicting the likelihood that he or she will
outscore a particular classmate on an upcoming exam. A focused
comparison (in this case egocentrism) may arise in the acquisition
stage as the student brings to mind more information about his or
her own knowledge and ability than the classmate’s due to the fact
that self-relevant knowledge is more mentally accessible. A second
distinct possibility is that focusing may occur in the judgment formation stage whereby information about the self and other are
equally accessible, but the student weighs information about his
or her own knowledge and skill more heavily when calculating
the ﬁnal comparative judgment.
The present studies
In this paper, we employ a new approach to trace the psychological processes at work when people make comparative judgments. The results imply that focusing occurs at the judgmentformation stage and not at the information-acquisition stage.
Building on the theoretical foundation laid by Chambers and
Windschitl (2004), we examine the extent to which focused comparative processes occur at the information retrieval and comparison formation stages. In each of the three studies we present,
participants evaluate several pairs of individual elements and comparisons between them. These include individual as well as group
level elements, respectively corresponding to more generalized
comparative judgments as well as more speciﬁc judgments subject
to single target focusing. We vary the order of these judgments and
examine judgments across a variety of domains. We utilize a multi-method approach to test at the appropriate stages. For information retrieval, we observe the reaction times associated with the
judgments. We also examine the actual weighting of the elements
in the comparisons that result from the comparative judgment that
follows retrieval, and expect to ﬁnd differential weighting in these
judgments.
If focused comparisons are driven by focused information retrieval, we should expect the following. First, because such differential weighting implies that the comparison has more to do with
the target than the referent of the comparison, we should ﬁnd that
comparative judgments are facilitated more by coming after individual judgments of the target than they are by coming after the
referent. Second, we should also ﬁnd that comparative judgments
facilitate evaluations of the target more than they do evaluations
of the referent. Third, we should ﬁnd that the target is overweighted in comparative judgments relative to the referent. Our ﬁrst
study tests these hypotheses.
We also thought it was important to examine the effects of several potential moderators of the process of comparative judgment.
First, because we are interested in many different types of comparative judgments, we varied the topic of the comparison. We included both self-relevant and impersonal judgments since prior
research on egocentrism gives us some reason to expect that
self-relevant judgments may exacerbate focused comparisons, particularly with the self as target (Chambers & Suls, 2007; Dunning &
Hayes, 1996; Epley & Dunning, 2000; Krizan & Suls, 2008; Mussweiler & Bodenhausen, 2002). Finally, we varied the inherent
ambiguity of the response scale: some use subjective verbally-anchored scales while others use objective numerically-anchored
scales. Prior research has found that subjectively labeled scales
necessitate the interpretation of scale labels to formulate an answer (Biernat, 2003; Schwarz, 1999). This process of disambiguation opens the door to differences between people in their
interpretation of scale labels, with some important consequences
(Biernat & Manis, 1994; Heine, Lehman, Peng, & Greenholtz,
2002; Moore, 2007). Individuals may respond faster on subjective
scales since they can adapt those responses to their own idiosyncratic standards (Dawes, 1977; Windschitl & Wells, 1996).
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Chambers & Windschitl (2004) model of direct comparative judgment
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Fig. 1. Chambers and Windschitl’s (2004) three-stage model of processes mediating direct comparative judgment, with the sensory stimulus input and the expressive output
stages added.

Study 1
Method
Participants
Eighty-two individuals completed the study. Twenty-four were
students at a university in Pittsburgh, Pennsylvania who participated for course credit while the remaining participants were recruited from a pool of local residents (both students and other
community members) who participate in research for pay (34 female, 48 male; Mean age = 24.0 years, SD = 5.9).

Design
For each of 50 topics, participants provided two individual
assessments for ‘‘Element A’’ and ‘‘Element B’’ and a comparison
between the two, ‘‘Element A compared to Element B.’’ By the conventions of this comparative judgment format, this made Element
A the ‘‘target’’ of the comparison and Element B the ‘‘referent.’’
First, participants saw a description of the topic at the top of the
computer screen (e.g., ‘‘Number of Academy Award nominations
this person has received’’). For each of the two individual assessments, a single element (e.g., ‘‘Meryl Streep’’ or ‘‘Elizabeth Taylor’’)
appeared on either the left or right side of the screen and a response scale appeared at the bottom of the screen. This response
scale was the same for each of the two individual judgments. Participants also made a comparative judgment (e.g., ‘‘Meryl Streep
compared to Elizabeth Taylor’’) on a response scale that spanned
the range of possible differences between the individual judgments. The order for the three judgments (Element A, Element B,
Comparison) varied randomly for each topic. This meant that a given participant encountered different orders across topics.
The 50 topics came from two broad categories: factual and social. The 19 factual topics covered history, geography, science,
and popular culture (e.g., ‘‘The number of scenes in this play’’).
For each topic, participants reported two individual assessments
(e.g., Othello and Macbeth) and one comparison (e.g., Othello compared to Macbeth). We included these factual topics to create a
contrasting group of ‘‘neutral’’ items that may not be as susceptible
to weighting effects since they do not involve social comparison.
The remaining 31 social topics involved comparing people on
characteristics and behaviors (e.g., their ages). These included nine
items relevant to health behaviors (e.g., ‘‘The number of meals per
week this person eats red meat’’) used by Klein and Kunda (1993),
sixteen items representing more general social topics (e.g., ‘‘The
number of pairs of blue jeans this person owns’’), and six items

predicting performance across tasks of various difﬁculty levels
(e.g., ‘‘The number of US presidents this person can name’’). The
two individual elements for each social topic were drawn randomly from the following set: ‘‘You,’’ ‘‘Another participant in this
study,’’ ‘‘Your best friend,’’ ‘‘An average Pittsburgh resident,’’ ‘‘Your
mother,’’ and ‘‘An average college student.’’ Note that three of these
represent collectives (study participants, Pittsburgh residents, and
college students) and three do not (self, mother, and best friend).
We needed to vary the set of individuals being judged because
the alternative – just having participants evaluate self and other
– made the task too predictable.
Response scales
Participants recorded their answers by clicking somewhere on a
101 point response scale labeled at ﬁve equally spaced points. We
varied whether these labels were objective (numerical values such
as 0, 5, 10, 15, and 20) or subjective (verbal descriptions such as
Very few, Few, Some, Many, and Very many). Objective scales were
calibrated so as to be wide enough to include 90% of the responses
given on a pre-test of the same topics. The corresponding scales on
the comparative judgments included the full possible range implied by the two individual judgments, extending from the negative maximum values of the individual scales to the positive
maximum values of the individual scales with zero as the midpoints (e.g., 20, 10, 0, 10, 20). We based the comparative judgment scales upon their corresponding individual judgment scales
in a similar manner (e.g., Far fewer, Some fewer, About the same,
Some more, Many more).
Procedure
The experimenter provided instructions out loud and addressed
any questions. Participants then were instructed to complete each
item as quickly as possible without sacriﬁcing accuracy. They completed the task on computers that timed all responses and randomized the order of topics, the response scale for a given topic (either
objective or subjective), the two elements for each social topic, the
designation of elements as A or B, and the order in which the three
judgments (the two individual elements and the comparison) appeared within a given topic.
Results
Descriptive statistics for the reaction times and judgments
across various categories appear in Appendix A. In this and the following studies, we used a natural log transformation of reaction
times for all statistical analyses in order to reduce the inﬂuence
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of skew and outliers. However, we report means in seconds in the
interest of interpretability. We removed 18 observations that fell
more than ﬁve standard deviations from the mean and dropped
data from two participants because they failed to follow instructions. This left 3982 topic observations (each with three judgments) from 80 participants. The effects of our independent
variables are shown in Fig. 2. We conducted the following analyses
as a linear mixed model, controlling for the individual participants
responding across the 50 topics and using the following three independent variables: question order (comparative judgment’s position in the sequence: ﬁrst vs. middle vs. last), element category
(factual vs. non-self social vs. self-related social), and response
scale (subjective vs. objective).
Response scale type
People were faster responding to subjectively labeled scales
(M = 4.2 s, SD = 2.8) than objectively labeled scales (M = 5.1 s,
SD = 3.2), F(1, 91) = 16.6, p < .001; d = .29. This by itself is interesting, because it suggests that the vague verbal scale labels may represent a less effortful response mode. The fact that we observe this
difference for all judgments and across all orders suggests that it
affects a stage which participants go through for all questions,
including those where the actual content of the judgment has been
primed on a previous question. Because the response scale is most
relevant to stage E (the expression stage), we infer that the response scale (subjective vs. objective) speeds the translation of
judgments to responses on the scale. However, because the effect
of subjective vs. objective response scales is not the focus of this
paper, and because we did not observe any interactions between
our manipulation of response scale type and other variables of
interest, we do not explore it further in our analyses of the results.
Comparison facilitation in information retrieval
If comparative judgments depend on both individual elements,
we should observe a main effect of element order so that comparative judgments are made more quickly when they come after just
one of the individual judgments and faster still when they come
after both.
Indeed, this main effect of order emerges strongly,
F(2, 107) = 227.4, p < .001. Pairwise comparisons show that participants made comparative judgments faster when they came in the
middle (M = 4.7 s, SD = 2.8) rather than ﬁrst (M = 5.8 s, SD = 3.2),

Response latency (msec)

7000
6000
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p < .001; d = .40, and fastest when they came last (M = 3.4 s,
SD = 2.7) rather than in the middle, p < .001; d = .61. These results
clearly show that comparative judgments were facilitated by coming after individual judgments.
The order  element category interaction also attains signiﬁcance, F(4, 3812) = 4.51, p < .001. As Fig. 2 shows, this interaction
results from the fact that order made more of a difference for factual and non-self social topics than it did for social topics involving
the self. When comparative judgments came ﬁrst, participants
made self-relevant social comparisons more quickly than any other
type of comparison. To test this directly, we conducted a new
mixed model for only cases in which the comparison occurred ﬁrst.
The effect for topic category is signiﬁcant, F(2, 105) = 16.8, p < .001.
Pairwise comparisons show that participants made comparative
judgments more quickly when they involved the self (M = 5.1 s,
SD = 3.0) than they did for either factual (M = 6.2 s, SD = 3.1),
p < .001; d = .39, or social comparisons that did not involve the self
(M = 6.1 s, SD = 3.6), p < .001; d = .28.
In short, it seems clear from this initial evidence that comparative judgments depend on, and are facilitated by, both the individual judgments.1 These results do not support the most radical form
of a focused comparison account, namely that comparative judgments are, at heart, really just a single individual judgment.
If differential accessibility leads to focused comparisons, we
should expect to ﬁnd two additional results in the reaction times:
(1) comparative judgments in the middle should be faster when
they follow the target than when they follow the referent, and
(2) when they follow the comparative judgment, individual evaluations of the target should be faster than evaluations of the referent. But neither of these effects is present in the data.2 With respect
to the ﬁrst, we ﬁnd that participants made comparative judgments
just as fast when they came after Element B (M = 4.7 s, SD = 2.8) as
when they came after Element A (M = 4.8 s, SD = 2.7), and a test of
the difference in a mixed model yields F(1, 1307) = .09, p = .77;
d = 03. With respect to the second, when Element A followed the
comparison, it was no faster (M = 3.5 s, SD = 2.5) than when Element
B followed the comparison (M = 3.6 s, SD = 2.4), F(1, 162) = 1.28,
p = .26; d = .09.3
These results provide no evidence that differential accessibility
at the information-recruitment stage (stage B) of the comparative
judgment causes focused comparisons.
Differential weighting in judgment formation
Next, we wanted to test whether our results reveal differential
weighting of the target over the referent in the formation of the
comparative judgment (stage D). We conducted a series of regression analyses on the comparative judgments across each domain
using the corresponding individual judgments as independent
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Fig. 2. Response latencies of comparative judgments as a function of comparison
position (ﬁrst vs. middle vs. last), response scale (subjective vs. objective), and topic
category (self related social vs. non-self related social vs. factual). Error bars show
standard errors (Study 1).

1
To examine whether the speed of comparisons was affected by the collective vs.
individual nature of the referent category, we tested for differences between our
referent categories. When ‘‘best friend’’ was the referent, it was indeed the case that
comparative judgments were made faster than all other referents (at least p < .05)
except for ‘‘An average college student’’ (p = .10). No other signiﬁcant differences
between referents emerged. It is important to note that the referent category variable
did NOT interact with the comparison position variable (F(8, 1145) = .309, p = .963),
consistent with our primary ﬁndings. Thus our pattern of results (here and also in
subsequent studies) holds regardless of whether the comparison other represented an
individual or collective entity.
2
This pattern holds across the various question orders, question types, and
response scales.
3
Alternatively, this ﬁnding may reﬂect a task routinization effect whereby
participants became more accustomed to giving the two individual judgments after
the comparison. This could lead to similar reaction times even if Element A was the
only one speciﬁcally activated by the comparative judgment. While supplementary
analyses indicate that respondents in general make judgments faster in later rounds,
this occurs at an equivalent rate for Element A, Element B, and the comparison of the
two. Furthermore, these analyses reveal no signiﬁcant effects for such learning over
time for either Element A or Element B speciﬁcally when it follows the comparison.
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Table 1
Results of regressions for comparative judgments on Element A and Element B absolute judgments (Study 1).
Independent variable

Self related social comparisons
Self is Element A

Element A absolute judgment
Element B absolute judgment
Adjusted R2

0.75***
0.50***
0.60

Non-self related social comparisons

Factual comparisons

Self is Element B
0.66**
0.58**
0.53

0.69***
0.49***
0.55

0.66***
0.55***
0.43

Notes: Table show standardized beta weights. All coefﬁcients are signiﬁcant at p < .001. Asterisks indicate a signiﬁcant Wald test for differences between the absolute
weightings of Element A and Element B coefﬁcients in a given model.

p < .05.
**
p < .01.
***
p < .001.

variables (see Table 1). In general, both elements signiﬁcantly affected the comparative judgment (all coefﬁcient p’s < .001). We
ﬁnd, however, that the weight placed on the two elements is not
equal: the comparative judgment weights the target (Element A)
more heavily than the referent (Element B). This holds across all
topics (all p’s < .01). The differential weighting pattern is consistent
with a focalism account. This means that for self-relevant comparisons, the self is weighted more heavily only when it appears as
Element A and non-self elements are weighted more heavily when
they appear as Element A.
Discussion
The results of this ﬁrst study present a bit of a puzzle. On the
one hand, the reaction time evidence we present suggests that
individuals engage in relatively balanced information retrieval in
the initial stage. This is supported by the fact that comparisons
were facilitated by prior assessment of the individual elements
being compared in an equivalent manner and vice versa.
On the other hand, this balanced approach did not carry over to
the judgment formation stage. The actual content of participants’
comparisons shows differential weighting of target over referent,
similar to that found in previous research. This differential weighting strongly suggests that our respondents’ comparative judgments did depend more strongly on the absolute assessment of
the target than of the referent.
The apparent contradiction helps make a clear distinction between activation vs. application. Together these observed patterns
suggest that individuals consider the two elements relatively
equally in the information-recruitment stage of judgment but then
weight the target more heavily when it comes time to actually
form the comparative judgment. In other words, the ﬁndings suggest that participants initially approached the judgments as balanced comparisons but then translated them into focused
comparisons when recording their responses.
Given this initial evidence, we were curious whether comparisons were necessarily focused, or whether focused comparisons
were the result of the way we posed the questions. Therefore, in
our second study, we sought to change the way in which we asked
people to made comparative judgments. Prior research has shown
that such structural changes can alter the pattern of differential
weighting and the features of the comparison at hand (e.g., Giladi
& Klar, 2002; Moore & Kim, 2003). However, prior manipulations
only sought to shift the focus between targets, not to induce more
balanced weighting. By presenting respondents with a format more
conducive to balanced comparisons, we sought to achieve two aims.
First, we could contrast the standard elicitation format, which, as we
have shown, produces a discrepancy between the information retrieval and comparison formation stages, with an alternative format
that had the potential to exhibit greater consistency between the
two stages. Second, we could disentangle the egocentrism and focalism mechanisms associated with single target focusing.

To meet these goals, we chose the most neutral elicitation
method of which we could conceive, opting for a pictorial representation without any words other than the names of the two elements. In this format, each element receives equal prominence
since neither receives a clear designation as target or referent. Thus
respondents can frame comparisons as either balanced or focused
as they see ﬁt. In selecting this neutral question format, we thus
sought to avoid the well-documented and powerful effects of question wording on their answers (Loftus, 1975; Schwarz, 1999).
As an additional impetus for our second study, we note that our
ﬁrst study employed types of questions that stand in noticeable
contrast to the topics conventionally used to examine single target
focusing. Many of our factual (e.g., Academy Award nominations)
and social (e.g., the number of pairs of blue jeans owned) topics
possess the kind of correctness not normally found in other research. In Study 2, we constructed a topic list of comparative questions more representative of the single target focusing literature to
ground our work within that prior research.
Study 2
In Study 2, we employed topics used in prior research that has
documented differential weighting in comparative judgment. We
varied (between subjects) whether participants were asked to
make their comparisons using the traditional focused question format or using a more neutral balanced question format. We expected to replicate ﬁndings of differential weighting in the
comparison formation stage using the traditional focused questions but not using the balanced question formats. We also predicted that the way in which individuals activate information in
the retrieval stage will be consistent (i.e., balanced) across response formats.
Method
The experimental method we used for Study 2 corresponded to
that used for the ﬁrst study, except where noted below.
Participants
One hundred twelve individuals (53 female, 59 male; Mean
age = 26.0 years, SD = 9.8) from the same paid research pool participated in the study for $6 and the chance to earn additional money
during the session.
Topics
We constructed a new set of 28 topics, including several drawn
from previous studies that found evidence for differential weighting in comparative judgments. We included eight abilities used by
Kruger (1999): four easy (operating a computer mouse, driving a
car, riding a bicycle, and saving money) and four hard (programming a computer, juggling, playing chess, and telling a really good
joke). We included four quiz topics used by Windschitl, Rose,
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Stalkﬂeet, and Smith (2008): two easy (fast food chains and pop
culture) and two hard (world rivers and Baroque music). We included eight events from Kruger and Burrus (2004): four common
(living past 70, traveling to Europe, getting in an auto accident, and
gaining ﬁve pounds in the next 10 years), and four rare (living past
100, traveling to the moon, getting a trafﬁc ticket for driving too
slow, and gaining ﬁve pounds in the next week). We also added
eight neutral likelihood judgments (e.g., ‘‘The likelihood that this
company will ﬁle for bankruptcy in the next 10 years’’ and ‘‘The
likelihood that the population of this country will reach 1.5 billion
in the next 20 years’’) in place of the factual topics from the ﬁrst
study.

Response formats
Respondents saw either a focused comparison format or a balanced comparison format. The focused format was replicated from
Study 1. In the balanced format, individual elements (A or B) appeared in the center of the screen in either a blue or red colored
font. The scale labels for each single element appeared in the same
color as the element. The comparative judgment screen featured
the ‘‘blue’’ element (B) in the lower left corner and the ‘‘red’’ element (A) in the upper right corner of the screen, with a diagonal
black line between the two. We positioned elements on a diagonal
so that neither would assume primacy in terms of the left–right
and top–bottom orientations and we included the line between
elements to visually reinforce when the comparative judgment occurred. The scales for the comparison increased in favor of a given
element (e.g., higher numerical values or more extreme word labels) toward the end of the scale where that element was located,
so that the scales consisted of a midpoint of zero increasing to the
maximum value of the individual scale at both the left and right
endpoints. To further reinforce this distinction, the color of the labels on each half of the scale corresponded to the color of the element. Appendix B shows three example screen representations for
the three different judgments.
Participants were randomly assigned to one of four conditions
that varied in the response scale format (objective vs. subjective)
and the comparison format (focused target-referent presentation
vs. balanced presentation). We made an exception for the ability
judgments from Kruger (1999) since they did not translate well
to an interpretation on an objective response scale. All participants
answered using the subjective response scale for those topics.
We made one more exception to the procedures from the ﬁrst
study. When participants were asked to compare performances
on each of the four trivia quizzes, the elements were always (1)
the self and (2) another participant in the study (though we still
varied which element was A or B). We did this in order to more closely replicate the Windschitl et al. (2008) procedure.

Additional tasks
Participants completed the four trivia quizzes taken from
Windschitl et al. Two quizzes represented relatively easy domains
(i.e., pop culture and fast food restaurants) and two represented
difﬁcult domains (i.e., world rivers and Baroque music). Each quiz
consisted of eight multiple choice items.

Procedure
Like Windschitl et al., our participants completed these quizzes
at the start of the experiment. Their instructions stated that they
should answer the questions to the best of their ability. After ﬁnishing the quizzes, they read a description of the computer judgment task and then completed the judgments for the series of 28
topics.
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Results and discussion
Descriptive statistics for the reaction times and judgments
across various categories appear in Appendix C. For our statistical
analyses, we removed 16 observations whose reaction times fell
more than ﬁve standard deviations from the mean. This left 3120
topic observations (each with three judgments) from 112
participants.
Comparison facilitation in information retrieval
We conducted this analysis using a linear mixed model controlling for individual participants across the 28 topics and the independent variables of question order, topic category, and
comparison format.4
These results again show that comparative judgments were
facilitated
by
coming
after
individual
judgments,
F(2, 229) = 208.7, p < .001. Pairwise comparisons reveal that participants made comparative judgments faster when they came in the
middle (M = 4.9 s, SD = 3.3) than when they came ﬁrst (M = 6.1 s,
SD = 3.7), p < .001; d = .40, and fastest when they came last
(M = 3.7 s, SD = 3.0) instead of in the middle, p < .001; d = .53.
The
order  category
interaction
attains
signiﬁcance,
F(4, 593) = 4.92, p = .001. Again we ﬁnd that when comparisons appeared ﬁrst in the series, participants made self-relevant comparisons more quickly (M = 5.4 s, SD = 3.5) than social comparisons
that did not involve the self (M = 6.5 s, SD = 3.7), p < .05; d = .37.
Participants also made these self-relevant comparisons faster than
they made factual comparisons (M = 6.8 s, SD = 3.8), p < .001;
d = .46.
Again, we tested whether there was evidence in participants’
reaction times for the notion that the activation of information at
the retrieval stage consisted more heavily of one element than
the other. Consistent with Study 1, we ﬁnd little evidence for such
focusing in the retrieval of information. First, when the comparative judgment came in the middle, we ﬁnd that participants did
not make those comparative judgments signiﬁcantly faster when
they came after Element A (M = 5.1 s, SD = 3.4) than when they
came after Element B (M = 4.8 s, SD = 3.1), F(1, 1022) = 1.79,
p = .18; d = .10. Second, when Element A followed the comparison,
it was not signiﬁcantly faster (M = 3.9 s, SD = 2.5) than when Element B followed the comparison (M = 3.9 s, SD = 2.6),
F(1, 991) = .62, p = .43; d = .03. This is true for both the balanced
and the focused question formats, suggesting that similar information retrieval processes operate regardless of whether the comparative judgment format is focused or balanced.
Differential weighting in judgment formation
This study enables us to test the effect of question format on the
weighting of the individual elements in the comparative judgments. To do this, we again conducted regression analyses on the
comparative judgments across each domain using the corresponding absolute judgments as independent variables. Results for the
focused comparison condition appear in Table 2. While both individual elements signiﬁcantly predict the comparison of those elements (all p’s < .001), the focused question format also produced
evidence of differential weighting that is consistent with Study 1
and with previous research (e.g., Chambers et al., 2003; Klar & Giladi, 1997; Kruger, 1999; Windschitl et al., 2008). Across element
types (self-related social, non-self social, and factual), the target
of the comparison (Element A) was weighted more heavily than
the referent (Element B). This suggests that differential weighting
is a pervasive feature of this kind of comparison elicitation.

4
Alternative model speciﬁcations that included our manipulation of response scale
(subjective vs. objective) produced no signiﬁcant main effect or interactions.
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Table 2
Results of regressions for comparative judgments on Element A and Element B absolute judgments in the focused comparison conditions (Study 2).
Independent variable

Self related social comparisons
Self is Element A

Element A absolute judgment
Element B absolute judgment
Adjusted R2

0.86***
0.45***
0.55

Non-self related social comparisons

Factual comparisons

Self is Element B
0.76***
0.63***
0.39

0.85***
0.61***
0.51

0.71***
0.46***
0.45

Notes: Table show standardized beta weights. All coefﬁcients are signiﬁcant at p < .001. Asterisks indicate a signiﬁcant Wald test for differences between the absolute
weightings of Element A and Element B coefﬁcients in a given model.
p < .05.
⁄⁄
p < .01.
***
p < .001.
⁄

Table 3
Results of regressions for comparative judgments on Element A and Element B absolute judgments in the balanced comparison conditions (Study 2).
Independent variable

Self related social comparisons
Self is Element A

Element A absolute judgment
Element B absolute judgment
Adjusted R2

0.83*
0.64*
0.59

Non-self related social comparisons

Factual comparisons

Self is Element B
0.63
0.73
0.52

0.69
0.63
0.48

0.65
0.71
0.58

Notes: Table show standardized beta weights. All coefﬁcients are signiﬁcant at p < .001. Asterisks indicate a signiﬁcant Wald test for differences between the absolute
weightings of Element A and Element B coefﬁcients in a given model.
*
p < .05.

Conversely, results from the balanced comparison condition
display much weaker evidence of differential weighting (see Table 3). Both elements signiﬁcantly predict the comparison of those
elements (all p’s < .001). In all but one case (social comparisons
involving the self as Element A), the weights of these individual
elements are not signiﬁcantly different from each other. Perhaps
it should not be surprising that our balanced question format did
not produce differential weighting, since the question does not
even specify target and referent designations. Nevertheless, our results suggest that it is at least possible for alternative question formats to attenuate differential weighting effects.5 This difference in
weighting between response formats stands in contrast to the relative uniformity of the reaction time data across formats. While the
former suggests that focused comparisons can manifest in the comparative judgment formation stage, the latter suggests that a more
balanced process operates during the information retrieval stage.

and they did not need to recalibrate the response scale). Similarly,
we ﬁnd that judgments for the target element and the referent element are made at an equivalent speed when following the comparison between the two. This again may reﬂect an equivalent
activation of each element in the retrieval stage. However, it also
is possible that the multi-topic structure of the task allows participants to anticipate that they will later make individual judgments
for the elements of the comparison even if they do not need to activate a certain element for the actual comparative judgment.
We designed Study 3 to rule out these alternative accounts. Participants here completed only one three-judgment series instead of
many. Moreover, some participants completed a judgment series
in which the comparison consisted of different elements than the
two individual judgments.

Method
Study 3
So far, we have contended that the evidence contrary to focused
comparison accounts in our reaction time data is a product of the
balanced information retrieval that occurs during the initial stage
of the comparative judgment process. This facilitation account
holds that prior judgments facilitate subsequent judgments insofar
as they are relevant. However, we cannot entirely rule out the
alternative explanation that our reaction time data reﬂects learning effects within a given judgment series or across the several topics that participants encountered in our previous studies. We refer
to this alternative explanation as the learning account.
For example, we observe faster reaction times for comparative
judgments appearing after their individual components. This may
result from the facilitating effect of the prior individual components. Alternatively, it is possible that individuals become more
familiar with a given topic as they make additional judgments
within that topic regardless of the speciﬁc elements involved (for
example, participants did not need to re-read the topic description
5
We considered the possibility that the balanced method may have failed to
produce signiﬁcant weighting differences because it produced greater error variance.
However, error in the balanced method generally was no greater and in many cases
was less than that found in the focused condition.

Participants
Two hundred and ﬁfty-seven individuals completed the study.
We recruited participants from Amazon.com’s Mechanical Turk
(MTurk) website. Our advertisement explained that participants
would earn $1 for taking part in a short study in which they would
complete a series of judgments.

Design and procedures
Participants saw one of four topics used in Study 2. These included two likelihood judgments (living past the age of seventy
and living past the age of one hundred) and two ability ratings
(juggling and riding a bicycle). As in our previous studies, participants provided assessments for two individual elements and a
comparison between two elements using the focused format (i.e.,
‘‘Element A compared to Element B’’). The individual elements
were ‘‘You’’ and ‘‘Another participant in this study.’’ However, in
Study 3 we varied whether the comparison consisted of the same
two individual elements or two additional elements (‘‘Your best
friend’’ and ‘‘An average college student’’). Participants recorded
their answers on equivalent subjective response scales used for
the same topics in Study 2. All comparative questions in this study
also used the traditional focused format.
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From the MTurk website, participants followed a link to a webbased survey platform. They ﬁrst read instructions describing the
judgment task. They were instructed to complete each judgment
as quickly as possible without sacriﬁcing accuracy. Then participants moved onto the series of judgments. The program again
timed all responses and randomized the topic, the order of the
three judgments (for the two individual judgments and the comparative judgment), the target-referent distinction between elements in the comparison, and the congruency of the elements
comprising the comparison (same as the individual judgments or
the two different elements).
Results and discussion
We removed data from one participant because the response
times fell outside ﬁve standard deviations of the mean, leaving
256 observations in the ﬁnal data set. Descriptive statistics for
the reaction times and judgments appear in Appendix D.
Order effects on the speed of comparative judgments
We conducted this analysis as a linear model with the independent variables of order and congruency. These results support the
facilitation account rather than the alternative explanation of
topic learning. The main effect for order was not signiﬁcant,
F(2, 250) = 0.62, p = .54. However, there was a signiﬁcant
order  congruency interaction, F(2, 250) = 4.13, p < .05. The
sequential position of the comparative judgment mattered little
for the response time when it did not include the same elements
as the individual judgments (M = 11.9 s, SD = 7.1 when ﬁrst and
M = 11.6 s, SD = 6.4 when last), d = .07. Conversely, when the comparison elements were the same as the individual judgments, those
comparisons were made faster when they came last (M = 8.1 s,
SD = 5.0) rather than ﬁrst (M = 10.1 s, SD = 6.5), d = .46.
Focused comparisons in responses and reaction times
We performed additional analyses on the sets of responses for
which the individual and comparative judgments were congruent
(i.e., those consistent with the kinds of judgments made in Study 1
and Study 2). Consistent with our previous ﬁndings in Study 1 and
Study 2, evidence for focused comparisons is absent in the reaction
time data associated with the information retrieval stage of the
judgments. Participants did not make comparative judgments any
faster when they came after the target Element A (M = 11.3 s,
SD = 5.3) than when they came after the referent Element B
(M = 9.4 s, SD = 3.8), F(1, 51) = 1.27, p = .27; d = .31. Additionally,
when Element A followed the comparison, it was not signiﬁcantly
faster (M = 7.8 s, SD = 3.4) than when Element B followed the comparison (M = 10.4 s, SD = 9.3), F(1, 45) = .26, p = .61; d = .16.
Patterns of differential weighting in Study 3 were consistent
with those found for focused comparisons in the previous studies.
Both the target Element A (B = 0.59, p < .001) and the referent Element B (B = 0.18, p < .05) signiﬁcantly predict the comparison between the two (adjusted r2 = .27). However, the target is weighted
signiﬁcantly greater than the referent (F(1, 162) = 23.13, p < .001).
Taken as a whole, the results of Study 3 provide no support for the
alternative explanation that the reaction time patterns of the previous studies should be attributed to the learning account. Instead, the
results are consistent with our facilitation account that comparisons
involve a relatively balanced informational activation and retrieval
process, with any focused comparison processes occurring primarily
during the formation stage of the comparative judgments.
General discussion
The evidence presented here provides important empirical clariﬁcation to previous accounts of focused comparisons. Whereas
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previous accounts assumed that focused processes operate in
both the early (retrieval) and late (formation) stages of comparative judgment, our results suggest that it is the formation stage
alone that is likely to exhibit these patterns. During retrieval,
information about each element appears equally accessible. This
is perhaps most clearly demonstrated in Study 2. The study directly contrasts a standard focused comparison format distinguishing target and referent with a neutral, balanced format
that includes no such differentiation between elements in the
comparison. As expected, comparisons made using this latter format exhibit much weaker patterns of differential weighting during judgment formation than do those using the focused
comparison format. However, these divergences evaporate when
we turn attention to the earlier judgment stage of information
recruitment, where focused comparisons display striking similarities to their balanced counterparts.
The fact that more balanced comparisons are possible shows
that information retrieval need not be focused. We illustrated this
with Study 2’s balanced presentation format, much as Tversky and
Gati (1978) proposed with their non-directional similarity question. Our reaction time results suggest that focus does not characterize the way people retrieve information for comparative
judgments, but that it is instead a result of the way they think
about the judgment, and that this mind-set can be directed by
question wording.
One way to describe our core ﬁnding is as a null result: we
ﬁnd no signiﬁcant differences in response times as a function
of our manipulations of target vs. referent. One should always
be cautious interpreting null results, because they can arise from
so many different causes. Null results can result from small sample sizes, weak manipulations, or noisy dependent measures. A
dissociation design, however, increases the interpretability of a
null result. A dissociation design measures a dissociation between two dependent variables, one that is affected by the independent manipulation and one that is not. If one variable is
strongly affected by the manipulation it helps rule out weak
manipulation and small sample size as explanations for the null
result on the other variable.
Our design includes exactly such a dissociation. Our manipulation of focusing produces strong differential weighting effects.
All our studies replicate differential weighting in comparative
judgments. These effects are strong, reliable, and consistent.
And they co-exist with a complete lack of evidence for any sort
of differential accessibility in response times, providing a clear
dissociation between the two dependent measures. The obvious
implication is that differential accessibility, as measured by reaction times, cannot account for the strong differential weighting
effects in our data.
It can still be the case, however, that the null result comes from
a poorly-measured variable while the signiﬁcant effect comes from
a well-measured variable. If this was the cause of our dissociation,
then we should not expect to be able to ﬁnd many signiﬁcant differences between our reaction time measures. This, however, is
obviously not the case. We ﬁnd considerable differences in reaction
times based on the order in which judgments occur. When a speciﬁc judgment occurs early in the sequence it is invariably slower
than when it occurs late in the sequence, strongly suggesting facilitation by the other relevant judgments.
Our results also shed light on the nature of information storage and retrieval. Not all information is equally accessible in the
human mind. The speedier response times for self-relevant information conﬁrm the fact that this information is more accessible
than is information either about other people or about other factual (non-social) topics. This was especially true for subjective
response scales. This ought to be surprising to anyone who imagines that human memory stores objective facts that are subject
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to later interpretations. On the contrary, when we asked our participants to recall objective facts the longer reaction times imply
that recall was more laborious than when we asked them only
for vague subjective assessments. They were able to tell us more
quickly that they scored ‘‘well’’ on the quiz about fast food
chains than that they scored ‘‘7 out of 8.’’ The impressionistic
simpliﬁcations most available in memory have to be enriched,
supplemented, and reconstructed to provide speciﬁc details (Loftus & Loftus, 1980). It will always be easier to recall, for instance, whether we liked or disliked a restaurant than to recall
what we ate.
Whither focused retrieval?
While our studies imply that individuals adopt a balanced process during information retrieval, we do not mean to suggest that
balanced comparisons are more common or more important than
focused comparisons. Although we utilized a wide variety of targets and topics across the three studies, the list is by no means
exhaustive. There very well could be additional combinations of
topics and targets that produce more focused information retrieval
than exhibited in judgments here. Indeed, studies that examine
high-stakes choices do suggest that individuals may engage in a
comparative process that is focused throughout and predictably
succumb to the biases that arise from it (Camerer & Lovallo,
1999). Consistent with this, Moore and Cain (2007) also ﬁnd that
when deciding whether to compete with others, people are more
likely to enter the fray when the task is easy than when it is
difﬁcult.
Similarly, we do not wish to conﬂate single target focusing
(typically involving one vs. many comparisons) with a more general class of target-referent comparisons spanning a wider variety of forms. Our results show consistent patterns across both
types of judgments, but this need not always be the case. In this
area there also could be unexplored combinations of topics and
targets that exhibit more differentiated results than we found
here.
It also is important to distinguish between retrieval of information from memory and the acquisition of new information.
While this paper deals exclusively with the activation of information already possessed by the decision maker, focused comparisons may play a vital role in the ways in which individuals
search for and acquire knowledge from external sources about
the elements in comparative judgments. For example, Radzevick
and Moore (2008, Study 3) asked participants to estimate the
likelihood that a target football team (team a) had beaten its

opponent (team b) in a recent game. Participants ﬁrst had the
opportunity to view pieces of information about both teams.
They chose to view more information about team a than about
team b and looked at information about a longer than they did
information about b. So in terms of information acquisition, individuals acted consistently with focused comparison accounts.
Differentiating these types of processes (internal vs. external retrieval) are promising avenues for future research.
Conclusion
There can be little doubt that social comparison matters a
great deal. Social comparisons drive which careers people
choose, where they choose to live, and how satisﬁed they are
with what they have (Luttmer, 2005; Tesser, 1988). And so it
is a big deal if these judgments are systematically biased by focused comparison processes. This research attempts to advance
our understanding of the psychological forces at work behind
comparative judgments. Where, in the process of arriving at a
comparative judgment, do comparisons become focused on the
target?
Our results suggest that focusing does not appear to be an
inherent feature of information retrieval, but instead has its strongest effect when people are directly forming comparative judgments. We ﬁnd evidence across three studies of a relatively
balanced activation of knowledge in the initial information retrieval stage. One use of this understanding might be to attempt to reduce negative consequences of focused comparisons. The evidence
suggests that it makes sense to concentrate on ways in which we
can improve the elicitation of comparisons during judgment-formation rather than on earlier information-recruitment phases in
the process. Thus comparative judgments can appear more focused
or balanced, depending on the particular question people are
answering.
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Appendix A
Means and standard deviations (Study 1).
Element A
RT

Factual
Non-self social
Self social (You as target)
Self social (You as referent)
Objective scale
Subjective scale

Element B
Judgment

RT

Element C
Judgment

RT

Judgment

M

SD

M

SD

M

SD

M

SD

M

SD

M

SD

3.53
3.35
3.11
3.36
3.72
3.05

2.93
2.84
2.58
2.52
3.15
2.35

49.0
44.0
37.5
43.8
41.2
48.4

23.5
27.0
30.3
28.1
27.1
26.0

3.51
3.37
3.10
3.16
3.58
3.13

2.73
2.59
2.42
2.62
2.64
2.60

48.9
44.6
43.7
40.5
40.8
50.0

23.0
26.4
26.9
30.3
26.6
24.7

4.78
4.83
4.18
4.28
5.07
4.20

3.02
3.22
2.80
2.95
3.23
2.80

51.3
50.1
46.6
53.7
52.4
48.7

18.4
23.2
24.1
22.7
18.4
24.3
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Appendix B
Screen templates for the balanced condition in Study 2.
(Bold font indicates red font and italic font indicates blue font in the actual program).
Element A individual judgment.

Topic Text

Element A

0

25

50

75

100

75

100

Element B individual judgment.

Topic Text

Element B

0

25

50

Comparative judgment between Element A and Element B.

Topic Text
Element A
Element B

100

50

0

50

100
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Appendix C
Means and standard deviations (Study 2).
Element A
RT

Element B
Judgment

RT

Element C
Judgment

RT

Judgment

M

SD

M

SD

M

SD

M

SD

M

SD

M

SD

Focused Comp.
Factual
Non-self social
Self target
Self referent
Objective scale
Subjective scale

4.10
3.67
3.08
3.55
3.69
3.60

4.46
2.72
2.29
2.22
3.23
3.13

50.8
49.4
49.1
48.7
47.0
52.1

30.7
30.1
32.1
26.2
30.0
29.6

4.04
3.59
3.71
3.23
3.65
3.67

5.87
3.07
2.74
2.53
2.82
4.82

53.5
48.1
49.9
50.1
47.6
53.3

29.6
30.4
27.1
32.2
30.7
29.0

5.55
5.50
4.92
4.61
5.07
5.34

3.92
3.61
3.96
3.20
3.43
3.97

50.7
49.8
50.1
49.8
50.5
49.8

25.7
25.1
25.2
22.4
24.7
24.8

Balanced Comp.
Factual
Non-self social
Self target
Self referent
Objective scale
Subjective scale

3.84
3.81
2.98
3.96
3.61
3.73

3.25
3.29
2.24
3.24
2.89
3.28

51.9
49.0
48.4
49.7
47.3
52.3

31.6
30.4
33.5
29.0
31.3
30.9

3.47
3.56
3.48
3.82
3.61
3.53

2.46
2.86
2.61
8.63
5.67
3.03

54.7
49.2
48.6
51.6
48.7
53.5

29.8
30.9
28.8
33.1
30.6
30.6

5.41
5.14
4.45
4.65
4.73
5.21

4.56
4.80
4.06
4.48
3.78
5.16

50.4
49.0
45.9
51.5
48.5
49.9

28.1
26.1
24.8
24.8
25.4
26.9

Appendix D
Means and standard deviations (Study 3).
Element A
RT

Congruent
Non-congruent

Element B
Judgment

RT

Element C
Judgment

RT

Judgment

M

SD

M

SD

M

SD

M

SD

M

SD

M

SD

8.22
9.41

5.20
4.65

56.9
53.1

28.1
27.6

8.40
8.75

5.31
7.99

55.9
54.8

27.1
25.4

9.43
11.00

5.49
6.26

55.5
52.4

20.4
20.9
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