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Although perceived inconsistencies play a central role in how people understand the world, research on impres-
sion formation has largely neglected lay perceptions of inconsistency. The current research seeks to address this
gap by investigating perceived inconsistencies between positive and negative information along the dimensions
of warmth and competence. Using a memory-based measure of surprise, three studies found an expectancy-vi-
olation effect for behaviors that were incongruent with the valence of prior information. This effect generalized
across warmth and competence, indicating that prior information along one dimension led to valence-congruent
expectations along the other dimension. There was no evidence for valence asymmetries in expectancy-viola-
tions regardless ofwhether the impression dimension involvedwarmth or competence. A fourth study replicated
these findings using a self-report measure of perceived inconsistency. Implications for research on person per-
ception, attitudes, and cognitive consistency are discussed.
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Inconsistencies between cognitions play a central role in howpeople
understand the world by signaling potential errors in one's belief sys-
tem that need to be resolved (Gawronski, 2012; Gawronski &
Brannon, in press). The importance of cognitive consistency for under-
standing the world is demonstrated by the array of behaviors that fol-
low perceptions of inconsistency. For example, perceived
inconsistencies motivate exploration and learning in infants (Stahl &
Feigenson, 2015), increased endorsement of ideological beliefs (Kay,
Gaucher, Napier, Callan, & Laurin, 2008), and other compensatory and
palliative responses (Proulx & Inzlicht, 2012), and their resolution has
been dubbed by many as an important, and in some cases master, mo-
tivation (Gawronski & Strack, 2012; Harmon-Jones, Amodio, &
Harmon-Jones, 2009; Heine, Proulx, & Vohs, 2006; Van den Bos, 2009).

Given the demonstrated importance of perceived inconsistency, it is
surprising that previous research has largely neglected lay perceptions
of inconsistency (see Johnson-Laird, Girotto, & Legrenzi, 2004, for a no-
table exception). This gap is particularly evident in the study of person
perception, a topic that fundamentally implicates inconsistency. Al-
though a significant amount of effort has been devoted to understand-
ing how inconsistent information is integrated into the mental
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representation of an impression target (Roese & Sherman, 2007), no re-
search has investigated actual perceptions of inconsistency between
first impressions and new information. To compensate for this gap, re-
searchers have typically used their own assumptions regarding incon-
sistencies to determine what qualifies as inconsistent information in
their studies. Yet, an important foundation for understanding how peo-
ple effectively dealwith inconsistencies between their expectations and
novel information is understandingwhat people actually perceive as in-
consistent in their perceptions of others (see Gawronski & Brannon, in
press).

The goal of the current research is to provide insights into lay per-
ceptions of inconsistency in impression formation. Through a memo-
ry-based measure of expectancy-violation and direct questions
tapping into perceived inconsistency, the current studies aim to under-
stand which combinations of information people perceive as inconsis-
tent rather than how they subsequently deal with inconsistencies (see
Sherman, Allen, & Sacchi, 2012, for a review of research on the latter
question). In doing so, we focus on two themes that have been at the
center of the impression formation literature for decades: the dimen-
sions of warmth and competence and the asymmetrical impact of neg-
ative versus positive information. By measuring perceptions of
inconsistencies before they are resolved, the current studies allow us
to test conflictingpredictions regarding the roles ofwarmth and compe-
tence, aswell as positive versus negative information, in lay conceptions
of inconsistency.

Given the dearth of empirical findings and theoretical accounts ad-
dressing this question, we relied on theories regarding the integration
of information into new impressions to guide our study designs and
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analyses. Below, we review extant literature on impression formation
and discuss the implications of different theoretical accounts for poten-
tial interactions between warmth, competence, and valence in lay per-
ceptions of inconsistency.

1. Impressions of warmth and competence

Since Solomon Asch's (1946) seminal work on impression forma-
tion, there has been a vast amount of research suggesting that warmth
and competence are the two primary dimensions that underlie social
judgments (see Cuddy, Fiske, & Glick, 2008, for a review). Based on pre-
vious findings in research on impression formation, three potential hy-
potheses can be derived regarding how warmth and competence may
interact in lay perceptions of inconsistency.

According to the stereotype content model (SCM), perceptions of
warmth and competence are orthogonal to one another, and categoriza-
tions of different groups may fall into one of four quadrants (Fiske,
Cuddy, & Glick, 2006; Fiske, Cuddy, Glick, & Xu, 2002). Thus, a person
may be perceived as high on both traits, low on both traits, or high on
one and low on the other. The assumed orthogonality betweenwarmth
and competence suggests that information regarding one dimension
tells a perceiver nothing about an impression target's traits along the
other dimension. Thus, having an impression of a target as competent
does not involve any expectation about the same target's degree of
warmth, and vice versa. According to this hypothesis, inconsistency is
perceived only within a given dimension, but not across the two
dimensions.

Other researchers suggest thatwarmth and competence are not per-
ceived as orthogonal constructs but rather as mutually informative di-
mensions (Judd, James-Hawkins, Yzerbyt, & Kashima, 2005). When
forming impressions about individuals, people tend to view warmth
and competence as positively related (Judd et al., 2005; Rosenberg,
Nelson, & Vivenkananthan, 1968). That is, people assume that those
who are high on one dimension are also high on the other. People also
tend to assume a positive relation between warmth and competence
when forming impressions of in-group members (Fiske et al., 2002).
Yet, when forming comparative impressions of groups, the two dimen-
sions are perceived as negatively related, a phenomenon known as the
compensation effect (Kervyn, Judd, & Yzerbyt, 2009; Kervyn, Yzerbyt,
& Judd, 2010, 2011). According to this research, a target group that is
perceived as high on either warmth or competence tends to be judged
as low on the other dimension, and ratings on the low dimension tend
to be lower than those for the comparison group along the same dimen-
sion (Judd et al., 2005). Additionally, learning that one group is high on
either warmth or competence leads the other group to be judged as
high on the other dimension (Kervyn et al., 2010).

Whether the two dimensions are viewed as positively or negatively
related, their assumed relation to one another (as opposed to their as-
sumed orthogonality) suggests that information about one dimension
may be perceived as inconsistent with prior impressions regarding the
other dimension. If, for example, warmth and competence are viewed
as negatively related, learning that a person performed positive (nega-
tive) actions along one dimension would be perceived as inconsistent
with a positive (negative) impression of that person along the other di-
mension. In contrast, a positive relation between the two dimensions
would breed a perception of inconsistency if positive information
about one dimension followed a negative impression along the other di-
mension, and vice versa. According to this perspective, inconsistency is
perceived not onlywithin a given dimension, but also across the two di-
mensions, and the nature of their conflicting combinations depends on
the assumed relation between the two.

2. Negativity bias

In addition to information about warmth and competence, informa-
tion about others may vary in valence. Research on impression
formation revealed a tendency for people to assignmore weight to neg-
ative information than positive information (e.g., Anderson, 1965). This
negativity bias is one of the most pervasive phenomena in social psy-
chology and is especially well established in the impression formation
literature (see Baumeister, Bratslavsky, Finkenauer, & Vohs, 2001;
Peeters & Czapinski, 1990; Rozin & Royzman, 2001, for reviews). In
the context of impression formation, the negativity bias suggests that
negative information about others is used to inform inferences about
their personalities to a greater extent than positive information
(Kanouse & Hanson, 1972; see Skowronski & Carlston, 1989, for a re-
view). Additionally, Rothbart and Park (1986) showed that initial posi-
tive impressions require fewer negative observations to be reversed as
compared to initial negative impressions, which tend to be more diffi-
cult to change. Although there is wide consensus regarding the occur-
rence of a negativity bias, several competing theories have been
proposed to explain why it occurs. These theories do not explicitly ad-
dress asymmetries in the perceived inconsistency between positive
and negative information, but their assumptions can be used to derive
competing predictions on this question.

According to range theories, negative behaviors are perceived to
be associated with a smaller number of possible traits than positive
behaviors. This asymmetry allows for greater certainty of trait infer-
ences from negative behaviors. The assumption that negative behav-
iors allow for greater certainty of trait inferences than positive
information precludes positive information from having an equal
or greater influence on impression formation. Thus, a potential pre-
diction that could be derived from range theories is that new nega-
tive information may be perceived as more inconsistent with an
initial positive impression than the reverse, and this asymmetry
should hold under all circumstances.

Other theories, although they still assume the dominance of neg-
ative information, do not preclude an equal or greater influence of
positive information. Relying on the assumption that most people
have positive worldviews, expectancy-contrast theories assume
that negative information receives special attention during encoding
because it stands out from the generally positive background against
which it is compared (Helson, 1964; Sherif & Sherif, 1967;
Skowronski & Carlston, 1989). Similarly, frequency-weight theories
suggest that negative information is givenmoreweight because it vi-
olates the generally positive expectations people tend to have and is
thus assumed to be more diagnostic of a person's true traits
(Skowronski & Carlston, 1989). In both cases, the prevalence of pos-
itive expectancies makes negative behaviors stand out, which in-
creases their impact on impressions. Yet, to the extent that people
have negative expectancies, positive behaviors should stand out
and therefore have a stronger influence on impressions. Thus, expec-
tancy-contrast and frequency-weight theories do not preclude a pos-
itivity bias; rather, they suggest that negativity bias is the default
outcome because people are assumed to have generally positive
views of the world. A potential prediction that could be derived
from these theories is that negative and positive information may
be perceived as equally inconsistent with impressions of the oppo-
site valence, provided that the impressions involve expectancies of
equal strength.

Finally, it is possible that the influence of positive and negative
valence on perceived inconsistency depends on the trait dimension.
Previous research suggests that negative information is perceived to
be more diagnostic of traits related to warmth, whereas positive in-
formation is perceived to be more diagnostic of competence
(Reeder & Brewer, 1979; Skowronski & Carlston, 1987, 1989). For ex-
ample, immoral behaviors may be more indicative of corresponding
negative traits along the warmth dimension because people tend to
assume that only immoral people perform immoral actions. Moral
actions, on the other hand, are assumed to be performed by both
moral as well as immoral people. Along the competence dimension,
the converse is true. Because people assume that circumstantial
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influences cannot cause an incompetent person to perform compe-
tently, positive information is seen as more diagnostic on the compe-
tence dimension. Thus, negative information should be weighted
more when forming warmth impressions, but positive information
should be weighted more when forming competence impressions.
This conclusion suggests that perceptions of inconsistency may de-
pend on an interaction between valence and dimension. Specifically,
new positive information about someone's competence may be seen
as more inconsistent with an initial negative impression of that
person's competence compared with the perceived inconsistency
between new negative information and an initial positive impres-
sion regarding a person's competence. Conversely, new negative in-
formation about an individual's warmth may be perceived as more
inconsistent with an initial positive impression of that person's
warmth compared with the perceived inconsistency between new
positive information and an initial negative impression regarding a
person's warmth.

3. The current research

Although previous research has provided valuable insights into
how people deal with inconsistencies between their expectancies
and novel information (Sherman et al., 2012), no research has inves-
tigated what people actually perceive as inconsistent in their im-
pressions of others. The main goal of the current research was to
address this gap in the literature, focusing particularly on percep-
tions of warmth and competence as well as the impact of positive
versus negative information. By using a paradigm that captures per-
ceived inconsistencies before they are resolved, the current studies
not only contribute to our understanding of lay perceptions of incon-
sistency; they also provide deeper insights into the perceived rela-
tion between warmth and competence as well as valence
asymmetries in expectancy-violation.1

4. Experiment 1

Experiment 1 investigated lay perceptions of inconsistency in im-
pression formation using a measure of expectancy-violation adapted
from Gawronski et al. (2014). Participants viewed 30 behavioral
statements about a target individual that were presented one-by-
one against different background colors. The initial 20 statements
suggested either a positive or a negative trait along either the
warmth or competence dimension. The 21st statement was used as
a target statement and described a behavior suggesting either high
warmth, lowwarmth, high competence, or low competence. The tar-
get statement was followed by 9 distracter statements that matched
the dimension and valence of the initial 20 statements. Participants'
task was to form an impression of the target individual. After the im-
pression formation task, participants completed a surprise recogni-
tion test, in which they had to identify the background color
against which the target statement was presented during the im-
pression formation task. The basic idea underlying this paradigm is
that expectancy-violations resulting from perceived inconsistency
between the initial impression and the target statement enhance at-
tention, which should improve participants' memory for the inciden-
tal background color (see also Cacioppo, Crites, Berntson, & Coles,
1 For all studies reported in this article, we report allmeasures, all conditions, and all da-
ta exclusions. The data for each study were collected in one shot without intermittent sta-
tistical analyses. Based on previous studies in our lab using the same paradigms, the
predetermined sample size for each study was set to 640 participants. Based on the
average effect sizes for mean level differences in earlier research using the same
expectancy-violation paradigm(Gawronski, Ye, Rydell, & DeHouwer, 2014), a sample size
of 640 participants provides a power of 0.998 to detect an expectancy-violation effect for
the violation of positive expectancies within the two dimensions and a power of 0.964 to
detect an expectancy-violation effect for the violation of negative expectancies. All
materials, data, and analysis files are available at https://osf.io/8vmsa/.
1993; Noordewier & Breugelmans, 2013; Topolinski & Strack,
2015). Based on these considerations, memory for the background
color of a given target statement as a function of initial impressions
was used as an indicator of perceived inconsistency between the ini-
tial impression and the target statement, either one of which includ-
ed either positive or negative information along either the warmth
or the competence dimension.

4.1. Method

4.1.1. Participants and design
Participants were recruited via Amazon's Mechanical Turk

(MTurk) service (see Buhrmester, Kwang, & Gosling, 2011) to com-
plete a “psychological study on how people form impressions of
other people.” Eligibility for participation was limited to MTurk
workers who had a HIT approval rate of at least 95% at the time of
the study. Of the 749 MTurk workers who initially signed up for the
study, a total of 640 participants (268 women, 372 men; Mage =
29.50 years, SDage = 13.50 years) completed the study until the
end and are included in the analyses. One participant failed an in-
structional attention check (see Oppenheimer, Meyvis, &
Davidenko, 2009) and four participants indicated that they suffered
from some form of color-blindness. Because excluding these partici-
pants did not alter the pattern of results, they were retained in the
following analyses. In exchange for their participation, participants
received $0.50. Participants were randomly assigned to one of six-
teen conditions in a 2 (Impression Valence: positive vs. negative) × 2
2 (Impression Dimension: warmth vs. competence) × 2 (Target Va-
lence: positive vs. negative) × 2 (Target Dimension: warmth vs. com-
petence) between-subjects design. Data were collected using the
online survey platform Qualtrics. The study took approximately 10
minutes to complete.

4.1.2. Impression formation task
Participants were instructed to form an impression of a target in-

dividual, Bob, based on behavioral descriptions. Each participant
viewed 30 statements about the individual in the following order:
20 impression formation statements, 1 target statement, and 9 filler
statements. The impression formation statements were either posi-
tive or negative and depicted information about either Bob's warmth
or his competence. The target statement varied similarly across con-
ditions, including either positive or negative information along ei-
ther the warmth or competence dimension. The 9 distracter
statements matched the valence and dimension of the 20 impression
formation statements. The statements were selected such that that
they had either high or low pretest scores on one of the two dimen-
sions, and scores that were relatively neutral on the respective other
dimension (see Supplementary Materials).2 Each of the 30 state-
ments was presented together with a picture of the target individual
against 1 of 10 different background colors (each color being pre-
sented 3 times), with the target statement being presented against
a blue background in all conditions. Each screen was presented for
5 seconds, with the next screen appearing immediately afterwards.

4.1.3. Background recognition task
Participants then completed a surprise recognition test in which

they were asked to identify the background color against which a
given statement was presented. The recognition test included seven
2 The statements used in our experiments were taken from a list of statements that
were pretested for perceived kindness and perceived intelligence (Fuhrman,
Bodenhausen, & Lichtenstein, 1989). After narrowing down statements from this list, we
pre-tested the statements on MTurk to confirm their reflections of warmth and compe-
tence for the population used in our studies. In one study, we asked 100 MTurk workers
to rate the level of warmth displayed by each statement, and in another study, we asked
100 MTurk workers to rate the level of competence displayed by each statement. The
statements and the pre-test data are provided in the Supplementary Materials.

https://osf.io/8vmsa/
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statements which were presented one-by-one in the following order: 3
statements that were randomly selected from the impression and filler
statements, the target statement, and, finally, 3more randomly selected
impression statements.3 The statements were presented at the bottom
of the screen; small squares of the 10 background colors from the im-
pression formation taskwere presented at the top of the screen together
with numbers from0 to 9 below each square. Participantswere asked to
identify the correct background color in a multiple choice list. Based on
previous findings by Gawronski et al. (2014), exposure to expectancy-
violating information was assumed to increase attention in the impres-
sion formation task, which should improve recognition memory for the
background colors in the surprise recognition test. Thus, differential rec-
ognition memory for the background color of a given target statement
as a function of initial impressions served as an indicator of whether
the target statement was perceived as congruent or incongruent with
the initially formed impression.

4.1.4. Attention check measure
In response to ongoing debates surrounding the attentiveness of

MTurkworkers (seeHauser & Schwarz, 2016, for a review),we included
a brief attention check measure for cautionary purposes. To ensure that
participants were not simple randomly selecting answers, participants
responded to the questionOn a clear day,what color is the sky? by choos-
ing one option from a multiple choice list including pink, blue, purple,
and green. This question appeared immediately after the background
recognition task.

4.2. Results

4.2.1. General analysis
Data were analyzed using binary logistic regression. All 4 variables

(Impression Valence, Impression Dimension, Target Valence, Target Di-
mension) were dummy coded and entered into a block-wise model,
with each level of interactions entered into a different block. Because
SPSS, the software used to analyze the data, provides an accurate esti-
mation for only the highest order interaction in each block (J. G.
Hixon, personal communication, February 18, 2015),4 the statistical sig-
nificance of the highest order interaction (i.e., four-way interaction)
was assessed in the fourth block, the statistical significance of the sec-
ond highest order interactions (i.e., three-way interactions) was
assessed in the third block, etc. In all of the following analyses, a mean
accuracy rate of .10 indicates chance responding.

With all four variables in the model, the two-way interaction be-
tween Impression Valence and Target Valence was the only significant
interaction, B = 1.98, SE = 0.43, Wald Z = 21.56, p b .001, OR = 0.14
(see Fig. 1).5 This interaction indicated that the background color of
the target statement was better remembered when a negative target
statement followed positive impression statements (M = .25, 95% CI
[.19, .31]) than when a negative target statement followed negative im-
pression statements (M= .11, 95% CI [.04, .17]). Conversely, the recog-
nition rate for the background color was higher when a positive target
3 The analyses presented in the main text use responses on the target item only. The
main conclusions did not differ when controlling for baseline memory on the non-target
recognition items. For analyses controlling for memory on the non-target recognition
items, see the Supplementary Materials.

4 As with ordinary least squares regressions, it is necessary to remove higher-order in-
teractions from themodel in order to get accurate estimates ofmain effects or lower-order
interactions. Higher-order interactions in both OLS and logistic regression models (1) use
additional degrees of freedom and (2) change the beta estimates of main effects such that
they no longer represent the change in themean response per unit increase of the predic-
tor variable (e.g., Kutner, Nachtsheim, Neter, & Li, 2005). For the blockwise-entry method
in SPSS, each block provides a re-estimate of the remaining coefficients in that block in the
absence of any terms dropped from the model.

5 Odds Ratio (OR) can be interpreted as an effect sizewithin logistic regression. AnOR of
1 indicates no relationship between the variables, with greater deviations from 1
representing greater effect sizes. Whether the OR is greater than or b1 is a function of
which group is coded as the reference.
statement followed negative impression statements (M = .31, 95% CI
[.25, .37]) than when a positive target statement followed positive im-
pression statements (M = .15, 95% CI [.09, .21]). The two-way interac-
tion between Impression Valence and Target Valence was not
qualified by any higher-order interactions (all Wald Zs b 1.39, all
ps N .112, OR for largest non-significant effect = 3.30).

4.2.2. Relationship between warmth and competence
The finding that the dimensions of the target and impression state-

ments did not qualify the two-way interaction of Target Valence and
Impression Valence provides preliminary evidence for the hypothesis
that warmth and competence are positively related in lay perceptions
of inconsistency. That is, a positive (negative) impression is perceived
as inconsistent with new negative (positive) information irrespective
of whether they match or mismatch with regard to their dimension.
To provide a more stringent test of this hypothesis, we recoded Impres-
sion Dimension and Target Dimension into a single factor reflecting the
dimensional match between impression and target statements. Corre-
spondingly, Impression Valence and Target Valence were recoded into
a single factor reflecting the valence congruence between impression
and target statements. The datawere then submitted to a binary logistic
regression using Dimensional Match (match vs. mismatch) and Valence
Congruence (congruent vs. incongruent) as dummy-coded predictors.

Perceived orthogonality of the warmth and competence dimension
would be demonstrated by a significant interaction of the two factors,
such that incongruent valence between target and impression state-
ments should be associated with higher recognition rates than congru-
ent valence when the impression and target statements were from
matching dimensions. In contrast, when target statements and impres-
sion statements were from mismatching dimensions, recognition rates
for congruent and incongruent valence between target and impression
statements should not deviate from one another. This patternwould in-
dicate that impressions of warmth or competence set up expectations
along the same dimension, but not regarding the other dimension.

A positive relationship between the two dimensions would be indi-
cated by a significant main effect of Valence Congruence regardless of
whether impression and target statements were from matching or
mismatching dimensions. That is, incongruent valence should be associ-
ated with higher recognition rates than congruent valence for both
matching and mismatching dimensions. A significant recognition ad-
vantage for incongruent over congruent valence in the mismatching
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dimension condition would demonstrate that an impression of high
(low)warmth leads to expectations of similarly high (low) competence,
and vice versa.

Finally, a negative relationship would be indicated by a significant
interaction, such that incongruent valence between target and impres-
sion statements should be associated with higher recognition rates
than congruent valence when the impression and target statements
were from matching dimensions, whereas congruent valence between
target and impression statements should be associated with higher rec-
ognition rates than incongruent valence when the impression and tar-
get statements were from mismatching dimensions. A reversed
recognition advantage for congruent over incongruent valence in the
mismatching dimension condition would indicate that an impression
of high (low) warmth leads to expectations of low (high) competence,
and vice versa.

The analysis revealed a significant main effect of Valence Congru-
ence, B=0.97, SE=0.21,Wald Z=21.40, p b .001, OR=0.38, indicat-
ing that recognition rates were higher for incongruent valence (M =
.28, 95% CI [.24, .32]) than congruent valence (M = .13, 95% CI [.09,
.17]). This main effect was not qualified by a higher-order interaction
with Dimensional Match, B = 0.31, SE = 0.42, Wald Z = 0.56, p =
.455,OR=0.73. Themain effect of Valence Congruencewas statistically
significant in both the matching dimension condition, B = 1.12, SE =
0.30, Wald Z= 14.35, p b .001, and the mismatching dimension condi-
tion, B = 0.81, SE = 0.30, Wald Z = 7.45, p = .006. Together, these re-
sults suggest a positive relationship between warmth and competence
in lay perceptions of inconsistency, such that impressions of high
(low) warmth lead to expectations of high (low) competence, and
vice versa.

4.2.3. Negativity bias
To determine whether new negative information violates positive

expectations to a greater extent than positive information violates neg-
ative expectations, data were submitted to a binary logistic regression
using Valence Congruence (congruent vs. incongruent) and Target Va-
lence (positive vs. negative) as dummy-coded predictors. A negativity
bias would be reflected in an interaction between Valence Congruence
and Target Valence, such that incongruent valence should lead to a
more pronounced recognition advantage over congruent valence for
negative target statements than positive target statements. There was
a significant main effect of Valence Congruence, B = 0.97, SE = 0.21,
Wald Z = 21.38, p b .001, OR = 0.38, indicating that recognition rates
were higher for incongruent valence (M = .28, 95% CI [.24, .32]) than
congruent valence (M = .13, 95% CI [.09, .17]). This main effect was
not qualified by a higher-order interaction with Target Valence, B =
0.13, SE = 0.42, Wald Z = 0.09, p = .760, OR = 1.14, indicating equal
expectancy-violations for positive and negative information. The main
effect of Valence Congruencewas significant for both the negative target
condition, B = 1.04, SE = 0.32, Wald Z = 10.87, p = .001, OR = 0.35,
and the positive target condition, B = 0.91, SE = 0.28, Wald Z =
10.54, p = .001, OR = 0.40.

4.2.4. Dependence of valence asymmetries on dimension
A final analysis was conducted to test whether the nature of valence

asymmetries depends on the particular trait dimension, as would be
predicted by theories on the perceived diagnosticity of positive and neg-
ative behaviorwithin each of the two dimensions (see Reeder & Brewer,
1979; Skowronski & Carlston, 1987, 1989). These theories assume that
negative information has a stronger impact than positive information
within the warmth dimension, whereas positive information has a
stronger impact than negative information within the competence di-
mension. Thus, new negative information about an individual's warmth
may be perceived as more inconsistent with an initial positive impres-
sion of that person's warmth comparedwith the perceived inconsisten-
cy between new positive information and an initial negative impression
regarding a person's warmth. Conversely, new positive information
about someone's competence may be seen as more inconsistent with
an initial negative impression of that person's competence compared
with the perceived inconsistency between new negative information
and an initial positive impression regarding a person's competence.

To test this hypothesis, we selected those conditions where the di-
mensions matched across the impression and target statements, and
then submitted the data to a binary logistic regression using Dimension
(warmth vs. competence), Valence Congruence (congruent vs. incon-
gruent), and Target Valence (positive vs. negative) as dummy-coded
predictors. A dependence of valence asymmetries on impression di-
mension would be indicated by a significant three-way interaction be-
tween Dimension, Valence Congruence, and Target Valence.
Specifically, within the warmth dimension, incongruent valence should
lead to a more pronounced recognition advantage over congruent va-
lence for negative target statements than positive target statements. In
contrast, within the competence dimension, incongruent valence
should lead to a more pronounced recognition advantage over congru-
ent valence for positive target statements than negative target
statements.

There was a significantmain effect of Valence Congruence, B=1.12,
SE=0.30, Wald Z=14.29, p b .001,OR=0.33, indicating that recogni-
tion rates were higher for incongruent valence (M = .31, 95% CI [.24,
.37]) than congruent valence (M = .28, 95% CI [.06, .19]). This main ef-
fect was not qualified by any higher-order interactions (all Wald
Zs b 1.13, all ps N .289, OR for largest non-significant effect = 1.89),
nor were there any other significant main effects (all Wald Zs b 0.17,
all ps N .680, OR for largest non-significant effect = 1.12). These results
indicate that the relative impact of positive and negative information
did not depend on the particular dimension, as would be predicted by
the aforementioned theories. Such a dependence of valence
asymmetries would have been indicated by a significant three-way in-
teraction betweenDimension, Valence Congruence, and Target Valence,
which was not statistically significant, B = 0.60, SE = 1.20, Wald Z =
0.26, p = .614, OR = 1.83.

4.3. Discussion

Experiment 1 investigated lay perceptions of inconsistency, focusing
on the relation between warmth and competence and the relative im-
pact of positive versus negative information. Using recognitionmemory
for task-irrelevant background colors as an indicator of expectancy-vio-
lation (see Gawronski et al., 2014),we found that participants were sur-
prised by behavioral information thatwas incongruentwith the valence
of initial information about a target individual. Interestingly, valence-in-
congruent information led to expectancy-violations regardless of
whether the initial impression and the new information matched or
mismatched in terms of their dimensions. When participants initially
received positive warmth (competence) information about the target,
they expected him to behave positively in terms of competence
(warmth). Conversely, when participants received negative informa-
tion about the target's warmth (competence), they expected him to be-
have negatively in terms of competence (warmth). These results
suggest that warmth and competence are positively related in lay per-
ceptions of inconsistency, such that positive (negative) information
along onedimension leads to expectations of positive (negative) behav-
ior along the other dimension.

Somewhat to our surprise, our analyses revealed no evidence for a
negativity bias in expectancy-violation. Participants were equally sur-
prised by positive information that was counter to an initial negative
impression as they were by negative information that conflicted with
an initial positive impression. Additionally, expectancy-violation effects
of valence-incongruent information did not depend on the dimension
along which the impression was formed, as would be predicted by the-
ories on the perceived diagnosticity of positive and negative behavior in
different trait dimensions (see Reeder & Brewer, 1979; Skowronski &
Carlston, 1989). According to these theories, new negative information
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Fig. 2. Mean proportions of correct background recognition as a function of target
statement valence and initial impression valence, Experiment 2. Dotted line represents
chance responding. Error bars represent 95% confidence intervals.
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about an individual's warmth may be perceived as more inconsistent
with an initial positive impression of that person's warmth compared
with the perceived inconsistency between new positive information
and an initial negative impression regarding a person's warmth. Con-
versely, new positive information about someone's competence may
be seen as more inconsistent with an initial negative impression of
that person's competence compared with the perceived inconsistency
between new negative information and an initial positive impression
regarding a person's competence. Counter to these predictions, partici-
pantswere equally surprised by valence-incongruent information about
the target's warmth or competence regardless of whether their initial
impression along these dimensions was positive or negative.

5. Experiment 2

Although Experiment 1 provides interesting and valuable insights
into lay perceptions of inconsistency, we deemed it important to repli-
cate our findings in a follow-up study. In addition, we wanted to rule
out the possibility that the obtained results were due to incidental fea-
tures of our materials. To this end, Experiment 2 provides a replication
with different target statements. All other aspects of the experimental
design and the data analysis were identical to Experiment 1.

5.1. Method

As in Experiment 1, participantswere recruited fromMTurk. Eligibil-
ity for participation was limited to MTurk workers who (a) had a HIT
approval rate of at least 95% at the timeof the study and (b) had not par-
ticipated in prior studies from our lab using the same paradigm.6 Of the
704 participants who started the study, 648 participants (368 women,
276men;Mage=35.27 years, SDage=12.10 years; gender datamissing
for 4 participants; age datamissing for 6 participants) completed all sec-
tions of the study. Three participants failed the attention check and six
participants indicated that they suffered from some form of color-blind-
ness. As in Experiment 1, excluding these participants did not alter the
pattern of results, so they are included in all analyses. Participants
were given $0.50 in exchange for their participation.7 Participants
were randomly assigned to 1 of 16 conditions in a 2 (Impression Va-
lence: positive vs. negative) × 2 (Impression Dimension: warmth vs.
competence) × 2 (Target Valence: positive vs. negative) × 2 (Target Di-
mension: warmth vs. competence) between-subjects design. The im-
pression formation and background recognition tasks were identical
to those in Experiment 1, the only modification being the content of
the target statements.

5.2. Results

5.2.1. General analysis
Data were analyzed in the manner described in Experiment 1. A bi-

nary logistic regression with all 4 variables (Impression Valence, Im-
pression Dimension, Target Valence, Target Dimension) as predictors
revealed significant main effects of Impression Dimension, B = 0.42,
SE = 0.20, Wald Z = 4.50, p = .034, OR = 0.66, Target Topic, B =
0.42, SE=0.20,Wald Z=4.51, p= .033,OR=0.66, and Target Valence,
B= 0.40, SE= 0.20, Wald Z= 4.11, p= .043, OR= 1.49. More impor-
tant for the current investigation, therewas a significant two-way inter-
action between Impression Valence and Target Valence, B=1.01, SE=
6 Participationwas restricted using the Qualifications function onMTurk. Any time par-
ticipants completed a study using the background recognition paradigm, they were
assigned a qualification score. Then,whenposting a subsequent study using the same par-
adigm,we created a requirement that specified that the qualification had not been granted
in order to complete the study. To do so, we added a criterion under the worker require-
ment tab on the HIT creation page.

7 Eight participants did not submit their compensation claim while the study was still
active, which resulted in a slightly higher number of participants than the predetermined
sample size of 640.
0.41, Wald Z = 6.09, p = .014, OR = 0.37 (see Fig. 2). Replicating the
pattern obtained in Experiment 1, participants showed better memory
for the background color of the target statementwhen a negative target
statement followed positive impression statements (M = .23, 95% CI
[.16, .29]) than when a negative target statement followed negative im-
pression statements (M= .14, 95% CI [.08, .20]). Conversely, recognition
rates were higher when a positive target statement followed negative
impression statements (M= .28, 95% CI [.21, .34]) thanwhen a positive
target statement followed positive impression statements (M = .21,
95% CI [.15, .27]).

In addition to the interaction between Impression Valence and Tar-
get Valence, therewas a significant two-way interaction between Target
Dimension and Target Valence, B = 1.32, SE = 0.41, Wald Z = 10.40,
p= .001,OR=0.27. This interaction indicated that the background rec-
ognition rate was higher for the positive warmth statement (M = .33,
95% CI [.27, .39]) compared with the positive competence statement
(M=.15, 95%CI [.09, .22]). The background recognition rate for the pos-
itive warmth statement was also higher than the recognition rates for
the negativewarmth statement (M= .16, 95% CI [.10, .22]) and the neg-
ative competence statement (M = .20, 95% CI [.14, .26]). Because this
unexpected interaction involved only the nature of the target state-
ments independent of our manipulation of initial impressions, it most
likely reflects an incidental effect of the target statements used. Impor-
tantly, neither of the obtained two-way interactions was qualified by
higher-order interactions (all Wald Zs b 1.87, all ps N 0.172, OR for larg-
est non-significant effect = 0.32).

5.2.2. Relationship between warmth and competence
To determine the relation between warmth and competence in lay

perceptions of inconsistency, data were analyzed using a 2 (Dimension-
al Match: match vs. mismatch) × 2 (Valence Congruence: congruent vs.
incongruent) model. The analysis revealed a significant main effect of
Valence Congruence, B = 0.49, SE = 0.20, Wald Z = 6.40, p = .011,
OR = 0.61, indicating that recognition rates were higher when the va-
lence of the target statements was incongruent with the valence of the
impression statements (M = .25, 95% CI [.21, .30]) than when their va-
lence was congruent (M = .17, 95% CI [.13, .22]). Replicating the find-
ings of Experiment 1, this main effect was not qualified by a higher-
order interaction with Dimensional Match, B = 0.37, SE = 0.39, Wald
Z = 0.87, p = .352, OR = 0.70. These results support our conclusion
that warmth and competence are positively related in lay perceptions
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of inconsistency, such that positive (negative) impressions of warmth
lead to positive (negative) expectations of competence, and vice versa.

5.2.3. Negativity bias
To investigate the occurrence of a negativity bias, data were ana-

lyzed using a 2 (Valence Congruence: congruent vs. incongruent) × 2
(Target Valence: negative vs. positive) model. There was a significant
main effect of Target Valence, B = 0.402, SE = 0.20, Wald Z = 4.25,
p = .039, OR = 1.50, indicating that the background color for positive
target statements was better recognized (M = .25, 95% CI [.20, .29])
than the background color for negative target statements (M = .18,
95% CI [.14, .22]). More important, the analysis revealed a significant
main effect of Valence Congruence, B = 0.49, SE = 0.20, Wald Z =
6.37, p = .012, OR = 0.61, indicating that background recognition
rates were higher for target statements that were incongruent with
the valence of the impression statements (M = .25, 95% CI [.21, .30])
compared to those that were congruent (M = .17, 95% CI [.13, .22]).
Replicating the findings of Experiment 1, there was no significant inter-
action of the two factors, B=0.23, SE=0.39, Wald Z=0.33, p= .565,
OR=1.26, suggesting equal expectancy-violations for positive and neg-
ative information.

5.2.4. Dependence of valence asymmetries on dimension
Finally, to determinewhether the nature of valence asymmetries de-

pends on the particular dimension, data were analyzed using a 2 (Di-
mension: warmth vs. competence) × 2 (Valence Congruence:
congruent vs. incongruent) × 2 (Target Valence: positive vs. negative)
model after preselecting the data from those conditions in which the
impression and target statements matched in terms of their dimension.
The analysis revealed a significant main effect of Valence Congruence,
B = 0.792, SE = 0.28, Wald Z = 5.88, p = .015, OR = 0.51, indicating
that the background recognition rates were higher for statements that
were incongruent with the valence of the impression statements
(M = .29, 95% CI [.22, .35]) compared to those that were congruent
(M = .18, 95% CI [.11, .24]). Replicating the findings of Experiment 1,
this main effect was not qualified by any higher-order interactions (all
Wald Zs b 1.21, all ps N .271,OR for largest non-significant effect=0.52).

The analysis also revealed significantmain effects of Dimension, B=
0.79, SE=0.28,Wald Z=8.10, p= .005,OR=0.45, and Target Valence,
B = 0.60, SE = 0.28, Wald Z = 4.75, p = .029, OR = 1.82. These main
effects were qualified by a significant two-way interaction between Di-
mension and Target Valence, B = 1.27, SE = 0.57, Wald Z = 4.92, p =
.026, OR = 0.28, replicating the aforementioned incidental effect of
the target statements used. Importantly, the three-way interaction of
Dimension, Valence Congruence, and Target Valencewas not statistical-
ly significant, B=0.71, SE= 1.18, Wald Z=0.37, p= .547, OR=2.03,
suggesting that the relative impact of positive and negative information
did not depend on the particular dimension.

5.3. Discussion

Experiment 2 replicated the key findings from Experiment 1, which
revealed a dimension-independent effect of valence congruence in lay
perceptions of inconsistency. Specifically, we found an expectancy-vio-
lation effect of valence-incongruent information regardless of whether
this information matched or mismatched the dimension of the initial
impression. These results support the conclusion thatwarmth and com-
petence are positively related in lay perceptions of inconsistency, such
that a positive (negative) impression of warmth leads to corresponding
positive (negative) expectations of competence, and vice versa. These
effects were not qualified by the valence of the target statements, sug-
gesting equal expectancy-violations for positive and negative informa-
tion. Moreover, expectancy-violation effects of valence-incongruent
information did not depend on the dimension along which the impres-
sion was formed. Replicating the findings of Experiment 1, participants
were equally surprised by valence-incongruent information about the
target's warmth or competence regardless of whether their initial im-
pression along these dimensionswas positive or negative. Although Ex-
periment 2 revealed some unexpected effects of incidental features of
our materials, these incidental effects did not qualify the critical effect
of valence-congruence, which replicated across the two studies irre-
spective of the particular content of the target statements.

6. Experiment 3

To further establish the generality of the obtained results, Experi-
ment 3 included a broader set of target statements, aswell as a different
target individual. Rather than using the same target statement for all
participants within the same condition, participants were randomly
presented with one of ten target statements of the same type (all of
whichdiffered from those used in Experiments 1 and 2; see Supplemen-
tary Materials). Additionally, to ensure that the results obtained in the
previous two experiments were not attributable to idiosyncratic fea-
tures of the target individual used, Experiment 3 used a picture of a dif-
ferent individual as the impression target. For exploratory purposes,
Experiment 3 also measured participants' impressions of the target's
likeability, warmth, and competence.

6.1. Methods

As in Experiments 1 and 2, participants were recruited via MTurk to
participate in a study on impression formation. Eligibility for participa-
tion was limited to MTurk workers who (a) had a HIT approval rate of
at least 95% at the time of the study and (b) had not participated in
prior studies from our lab using the same paradigm. Participants re-
ceived $0.50 in exchange for their participation. Of the 858 participants
who initially clicked the link to begin the study, 640 participants sub-
mitted for payment onMTurk. Due to the complexity of the randomiza-
tion necessary for including 10 target statements per condition,we used
Inquisit Web (Version 4.0.9.0) by Millisecond Software instead of
Qualtrics. The experiment was run in “window mode,” which allowed
participants to skip parts of the study or exit at any time if they wished
to cease participation. As a result of this feature, the sample includes dis-
crepancies between the number of participants who submitted for pay-
ment, the number of participants who are included in the background
recognition analyses, and the number of participants who are included
in the impression ratings analyses. Data were recorded for 692 partici-
pants who completed a portion of the impression formation task. Data
from3 of these participants had to be excluded from analyses due to du-
plicate assignments of subject numbers that could not be reconciled in
the data files. For the remaining 689 participants, data from the back-
ground recognition task were missing for 33 participants. As a result,
656 participants (331 women, 268 men; Mage = 33.85 years, SDage =
11.00 years; demographic datamissing for 57 participants) are included
in the analyses of background recognition data. Twenty-five partici-
pants failed an instructional attention check (see details below) and
six participants indicated that they suffered from some form of color-
blindness. Because excluding these participants did not alter the pattern
of results, data from all participants are included in the following analy-
ses. Participants were randomly assigned to 1 of 16 conditions in a 2
(Impression Valence: positive vs. negative) × 2 (Impression Dimension:
warmth vs. competence) × 2 (Target Valence: positive vs. negative) × 2
(Target Dimension: warmth vs. competence) between-subjects design.
The impression formation and background recognition taskswere iden-
tical to those in Experiment 1, the onlymodification being the content of
the target statements and the picture used for the target individual. In
addition, participants were asked to rate the target individual's general
likeability, warmth, and competence on three 7-point rating scales after
completion of the background recognition task. Because the rating data
are not central to our main question, they are reported in the Supple-
mentary Materials.
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6.1.1. Attention check measure
Experiment three used an instructional manipulation check (see

Oppenheimer et al., 2009), which differed from the attention check
used in Experiments 1 and 2. Immediately after completing the back-
ground recognition task, participants were asked to answer the ques-
tion Which of these activities do you engage in regularly? by choosing all
answers that apply from a list of sporting activities. This question was
preceded by a paragraph stating:

Most modern theories of decision-making recognize the fact that deci-
sions do not take place in a vacuum. Individual preferences and knowl-
edge, along with situational variables can greatly impact the decision
process. In order to facilitate our research on decision-making we are
interested in knowing certain factors about you, the decision maker.
Specifically, we are interested in whether you actually take the time to
read the directions; if not, then some of our manipulations that rely
on changes in the instructions will be ineffective. So, in order to demon-
strate that you have read the instructions, please ignore the sports items
below. Instead, simply continue on to the next page after the options.
Thank you very much.

Thus, participants who selected any activities from the list were
coded as having failed the attention check.
6.2. Results

6.2.1. General analysis
Datawere analyzed in the samemanner as in Experiments 1 and 2. A

binary logistic regression with all four factors (Impression Valence, Im-
pression Dimension, Target Valence, Target Dimension) as predictors
revealed significant main effects of Target Dimension, B = 0.48, SE =
0.20, Wald Z = 5.74, p = .017, OR = 1.61, and Target Valence, B =
0.41, SE= 0.20, Wald Z= 4.24, p= .040, OR= 1.51. Both main effects
were qualified by higher-order interactions.

There was a significant interaction between Impression Valence and
Target Valence, B=1.21, SE=0.41,Wald Z=8.51, p= .004,OR=0.30
(see Fig. 3). Recognition rates for the background color were higher for
negative target statements that followed positive impression state-
ments (M = .21, 95% CI [.15, .27]) than for negative target statements
that followed negative impression statements (M = 0.13, 95% CI [.07,
.19]). Conversely, background recognition rates were higher for positive
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Fig. 3. Mean proportions of correct background recognition as a function of target
statement valence and initial impression valence, Experiment 3. Dotted line represents
chance responding. Error bars represent 95% confidence intervals.
target statements that followed negative impression statements (M =
.28, 95% CI [.22, .34]) than for positive target statements that followed
positive impression statements (M = .18, 95% CI [.12, .24]). This result
replicates the main findings of Experiments 1 and 2.

In addition to the critical interaction between Impression Valence
and Target Valence, the analysis also revealed a significant interaction
between Target Valence and Target Dimension, B = 1.16, SE = 0.42,
Wald Z = 7.73, p = .005, OR = 3.19. For target statements regarding
competence, recognition rates for the background color were higher
when these statements were positive (M = .32, 95% CI [.26, .38]) than
when the statements were negative (M= .16, 95% CI [.10, .22]). For tar-
get statements regarding warmth, recognition rates for the background
color did not differ for positive statements (M = .14, 95% CI [.08, .21])
and negative statements (M= .18, 95% CI [.12, .24]). Because this unex-
pected interaction involved only the nature of the target statements in-
dependent of our manipulation of initial impressions, this interaction
likely reflects an incidental effect of the stimuli. Yet, this incidental effect
is different than theone in Experiment 2,which indicated a higher back-
ground recognition rate for the positive warmth statement compared
with the other three target statements. More important, neither of
these interactions was qualified by higher-order interactions (all Wald
Zs b 1.53, all ps N .217, OR for largest non-significant effect= 0.12), rep-
licating the basic pattern obtained in Experiments 1 and 2.

6.2.2. Relationship between warmth and competence
As in Experiments 1 and 2, data were analyzed via a 2 (Dimensional

Match: match vs. mismatch) × 2 (Valence Congruence: congruent vs.
incongruent) model to assess the relationship between the warmth
and competence dimensions. This analysis revealed a significant main
effect of Valence Congruence, B = 0.63, SE = 0.20, Wald Z = 9.96,
p = .002, OR = 0.53, indicating that background recognition rates
were higher for target statements that were incongruent with the va-
lence of the impression statements (M = .25, 95% CI [.21, .30]) com-
pared to those that were congruent with the valence of the
impression statements (M = .15, 95% CI [.11, .20]). Replicating the re-
sults from Experiments 1 and 2, this main effect was not qualified by
an interaction with Dimension Match, B = 0.57, SE = 0.40, Wald Z =
1.99, p = .158, OR = 0.57. This result corroborates our conclusion
from Experiments 1 and 2 that warmth and competence are perceived
as positively related.

6.2.3. Negativity bias
To assess whether negative target statements resulted in greater ex-

pectancy-violations than positive target statements, datawere analyzed
via a 2 (Valence Congruence: congruent vs. incongruent) × 2 (Target
Valence: positive vs. negative) model. This analysis revealed a signifi-
cant main effect of Valence Congruence, B = 0.61, SE = 0.20, Wald
Z = 9.40, p = .002, OR = 0.54. Recognition rates for the background
color of the target statementwere higherwhen the valence of the target
statement was incongruent with the valence of the impression state-
ments (M = .25, 95% CI [.21, .29]) than when the valence of the target
statementwas congruentwith the valence of the impression statements
(M= .15, 95% CI [.11, .20]). As in Experiments 1 and 2, this main effect
was not qualified by an interaction with Target Valence, B=0.05, SE=
0.40, Wald Z = 0.01, p = .909, OR = .96. This result corroborates our
conclusion from Experiments 1 and 2 that positive and negative state-
ments result in equal expectancy-violations.

6.2.4. Dependence of valence asymmetries on dimension
As in Experiments 1 and 2, datawere analyzed using a 2 (Dimension:

warmth vs. competence) × 2 (Valence Congruence: congruent vs. in-
congruent) × 2 (Target Valence: positive vs. negative) model. Only con-
ditions in which the impression dimension and target dimension
matched were included in this analysis. The analysis revealed a signifi-
cant main effect of Valence Congruence, B = 0.88, SE = 0.29, Wald
Z = 9.31, p = .002, OR = 0.41. Participants better recognized the
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Fig. 4. Mean proportions of correct background recognition as a function of target
statement valence and initial impression valence, combined data of Experiments 1, 2,
and 3. Dotted line represents chance responding. Error bars represent 95% confidence
intervals.
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background color when the valence of the target statement was incon-
gruent with the valence of the impression statements (M= .27, 95% CI
[.21, .33]) thanwhen the valence of the target statementwas congruent
with the valence of the impression statements (M = .13, 95% CI [.08,
.19]). Replicating the results of Experiments 1 and 2, the main effect of
Valence Congruence was not qualified by a higher-order interaction
with Target Valence and Dimension, B = 0.17, SE = 1.18, Wald Z =
0.02, p= .889, OR=0.85, indicating that the relative impact of positive
and negative information did not depend on the particular dimension.

6.3. Discussion

The results from Experiment 3 corroborate the key findings fromEx-
periments 1 and 2. Specifically, we replicated the finding that valence
incongruence drives expectancy-violations, independent of impression
dimension. These expectancy-violations occurred across impression di-
mensions, replicating the finding that warmth and competence are pos-
itively related in lay perceptions of inconsistency. Again replicating our
previousfindings, therewas no evidence of a negativity bias, evenwhen
taking into account the dimension along which the impression was
formed.

7. Combined analyses

Although Experiments 1–3 provide converging evidence for a di-
mension-independent effect of valence congruence on lay perceptions
of inconsistency, some of our conclusions are based on null effects. To
obtain greater statistical power for the identification of small effects,
we combined the data from all three experiments (N = 1944), provid-
ing a stronger basis for theoretical interpretations of non-significant
effects.

7.1. Results

7.1.1. General analysis
As in the three individual experiments, data were analyzed using bi-

nary logistic regression. When all four variables (Impression Valence,
Impression Dimension, Target Valence, Target Dimension)were includ-
ed as predictors, the analysis revealed a significant two-way interaction
between Impression Valence and Target Valence, B = 1.38, SE = 0.23,
Wald Z = 34.93, p b .001, OR= 0.25 (see Fig. 4).8 Replicating the find-
ings of the three individual studies, the background color of the target
statement was better remembered when a negative target statement
followed positive impression statements (M = .23, 95% CI [.19, .26])
than when a negative target statement followed negative impression
statements (M = .12, 95% CI [.09, .16]). Conversely, recognition scores
were higher when a positive target statement followed negative im-
pression statements (M = .29, 95% CI [.26, .33]) than when a positive
target statement followed positive impression statements (M = .18,
95% CI [.14, .21]). This two-way interaction was not qualified by any
higher-order interactions (allWald Zs b 2.98, all ps N .084,OR for largest
non-significant effect = 0.20).

7.1.2. Relationship between warmth and competence
To investigate the perceived relation between warmth and compe-

tence, datawere analyzed using a 2 (DimensionalMatch:match vs.mis-
match) × 2 (Valence Congruence: congruent vs. incongruent) model.
The analysis revealed a significant main effect of Valence Congruence,
B = 0.69, SE = 0.12, Wald Z = 35.61, p b .001, OR = 0.50, indicating
that recognition rates were higher for incongruent valence (M = .26,
95% CI [.24, .29]) than congruent valence (M = .15, 95% CI [.13, .18]).
8 Data were also analyzed with Experiment as three dummy coded variables in the
model (see SupplementaryMaterials). Although this analysis revealed some incidental ef-
fects of the stimuli across the three studies, these effects did not qualify any of the main
conclusions reported in the Combined Analyses.
Replicating the findings of the three individual studies, this main effect
was not qualified by a higher-order interaction with Dimensional
Match, B = 0.41, SE = 0.23, Wald Z = 3.14, p = .077, OR = 0.66. The
main effect of Valence Congruence was statistically significant in both
the matching dimension condition, B = 0.89, SE = 0.16, Wald Z =
29.79, p b .001, OR = 0.41, and the mismatching dimension condition,
B= 0.48, SE= 0.16, Wald Z= 8.50, p= .004, OR= 0.62. These results
corroborate our conclusion that perceptions ofwarmth and competence
are positively related, such that positive (negative) impressions along
one dimension lead to corresponding positive (negative) expectations
along the other dimension.

7.1.3. Negativity bias
To determine whether new negative information violates positive

expectations to a greater extent than positive information violates neg-
ative expectations, datawere analyzed in a 2 (Valence Congruence: con-
gruent vs. incongruent) × 2 (Target Valence: negative vs. positive)
model. The analysis revealed a significant main effect of Valence Con-
gruence, B = 0.68, SE= 0.12, Wald Z = 34.85, p b .001, OR = 0.51, in-
dicating higher recognition rates when the valence of the target
statement was incongruent with the valence of the impression state-
ments (M = .26, 95% CI [.24, .29]) than when it was congruent (M =
.15, 95% CI [.13, .18]). Reflecting the incidental effects of some stimuli
in Experiments 2 and 3, therewas also a significantmain effect of Target
Valence, B=0.37, SE= 0.11, Wald Z= 10.23, p= .001, OR= 1.44, in-
dicating better recognition for positive target statements (M= .24, 95%
CI [.21, .26]) than negative target statements (M= .18, 95% CI [.15, .20]).
However, there was no significant interaction of Valence Congruence
and Target Valence, B = 0.11, SE = 0.23, Wald Z = 0.21, p = .646,
OR=1.11, indicating equal expectancy-violations for positive and neg-
ative information. The main effect of Valence Congruence was signifi-
cant for both the negative target condition, B = 0.74, SE = 0.17, Wald
Z = 18.30, p b .001, OR = 0.48, and the positive target condition, B =
0.64, SE= 0.16, Wald Z = 16.72, p = .001, OR = 0.53.

7.1.4. Dependence of valence asymmetries on dimension
To investigate whether the nature of valence asymmetries depends

on the particular dimension, we preselected the data from those condi-
tions in which the impression and target statements matched in terms
of their dimension and submitted them to a 2 (Dimension: warmth vs.



9 The same instructional attention check from Experiment 3was used for Experiment 4.
10 Individual analyses with the three items revealed the same pattern of results that was
obtained with the aggregate score. All of the reported results replicated for each of the
three individual items.
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competence) × 2 (Valence Congruence: congruent vs. incongruent) × 2
(Target Valence: positive vs. negative) model. This analysis revealed a
significant main effect of Valence Congruence, B = 0.88, SE = 0.16,
Wald Z=29.20, p b .001, OR=0.41, indicating that background recog-
nition rates were higher when the valence of the target statements was
incongruent with the valence of the impression statements (M = .29,
95% CI [.25, .33]) than when it was congruent (M = .15, 95% CI [.11,
.18]). There was also a significant main effect of Target Valence, B =
0.41, SE = 0.16, Wald Z = 6.41, p = .011, OR = 1.50, indicating that
background recognition rateswere higher for positive target statements
(M = .25, 95% CI [.21, .29]) than for negative target statements (M =
.18, 95% CI [.15, .22]). Importantly, the main effect of Valence Congru-
ence was not qualified by a higher-order interaction with Target Va-
lence and Dimension, B = 0.33, SE = 0.66, Wald Z = 0.25, p = .619,
OR = 1.39, indicating that the relative impact of positive and negative
information did not depend on the particular dimension.

7.2. Discussion

The results from the combined analyses support the conclusions
drawn in Experiments 1–3. Alongside the first three experiments, the
combined analyses provide converging evidence that lay perceptions
of inconsistency are driven by valence incongruence. This effect gener-
alized acrosswarmth and competence, indicating that prior information
along one dimension led to valence-congruent expectations along the
other dimension. Therewas no evidence for valence asymmetries in ex-
pectancy-violations regardless ofwhether the impression dimension in-
volved warmth or competence. Because these conclusions are partly
based on non-significant effects, the large sample size in the combined
analyses (N = 1944) provides a stronger basis for theoretical interpre-
tations of null effects, including non-significant interactions with di-
mensional match and the lack of evidence for valence asymmetries in
lay perceptions of inconsistency.

8. Experiment 4

Experiments 1–3 and the combined analyses provide converging ev-
idence that (a) perceptions of inconsistency are driven by valence in-
congruence and (b) this effect generalized across the warmth and
competence dimensions, such that prior information along one dimen-
sion led to valence-congruent expectations along the other dimension.
Experiment 4 aims to build on Experiments 1–3 in two ways. First, be-
cause the same paradigm was utilized in all three previous studies, it
is possible that the obtained effects reflect idiosyncratic features of the
paradigm. For example, it is possible that participants' memory-perfor-
mance was influenced by surprise-responses related to the task or the
perceived novelty of the target statement rather than perceived incon-
sistencies in the behavior of the target. Second, because a single item
served as the dependent measure in Experiments 1–3, it is possible
that our results are biased by uncontrolled measurement error. To rule
out these concerns, Experiment 4 used amultiple-item self-reportmea-
sure of perceived inconsistency instead of a memory-based measure of
surprise. Toward this end, we directly asked participants to indicate (a)
how surprised they were that the individual performed the target be-
havior, (b) how inconsistent the new information was with his past be-
havior, and (c) how inconsistent the new information was with their
previous impression of the individual. To control for measurement
error, responses on the three items were combined in a single score,
which served as the primary dependent measure.

8.1. Method

8.1.1. Participants and design

Participants were recruited via MTurk to complete a study on im-
pression formation. Eligibility for participation was limited to MTurk
workers who (a) had a HIT approval rate of at least 95% at the time of
the study and (b) had not participated in prior studies from our lab
using the expectancy-violation paradigm of Experiments 1–3. Partici-
pants received $0.50 in exchange for their participation. Of the 803 peo-
ple who initially clicked the link to complete the study, 640 participants
submitted requests for payment on MTurk. As in Experiment 3, data
were collected via Inquisit, and participants were allowed to terminate
the experiment or skip parts of the study at any time. Datawere record-
ed for 674 participants who completed a portion of the impression for-
mation task before dropping out of the study. Data from two of these
participants had to be excluded from analyses due to duplicate assign-
ments of subject numbers that could not be reconciled in the data
files. Data from one additional participant had to be excluded due to a
data recording error. For the remaining 671 participants, data from the
dependent variable were missing for 25 participants. As a result, 646
participants (325 women, 277 men; Mage = 35.53 years, SDage =
11.59 years; demographic data missing for an additional 44 partici-
pants) are included in the analyses. Twenty-eight participants failed
an instructional attention check (see Oppenheimer et al., 2009).9 Be-
cause excluding these participants did not alter the pattern of results,
data from all participants are included in the following analyses. Partic-
ipants were randomly assigned to 1 of 16 conditions in a 2 (Impression
Valence: positive vs. negative) × 2 (Impression Dimension: warmth vs.
competence) × 2 (Target Valence: positive vs. negative) × 2 (Target Di-
mension: warmth vs. competence) between-subjects design.
8.1.2. Impression formation task

As in Experiments 1–3, participants were asked to form an impres-
sion on the basis of behavioral statements. Each statementwas present-
ed against a white background below a picture of the target individual
for 5000 milliseconds. Participants viewed 20 impression formation
statements followed by the target statement. As in Experiment 3, the
target statementwas randomly selected froma list of 10 potential target
statements. After reading the target statement, participants were asked
to indicate their perceptions of the information in the target statement;
no filler statements were presented between the target statement and
the dependent measures.
8.1.3. Dependent measures

Participants were asked to indicate their perception of the target
statement on three questions. The first question asked participants to
indicate how surprised they were that Bob performed the behavior in
the most recent statement on a 7-point scale ranging from 1 (not at
all) to 7 (verymuch). The second question asked participants to indicate
how consistent they found Bob's behavior in themost recent statement
with the behaviors in the previous statements on a 7-point scale ranging
from 1 (very inconsistent) to 7 (very consistent). Finally, the third ques-
tion asked participants to indicate how consistent they found Bob's be-
havior in themost recent statementwith their overall impression of Bob
on a 7-point scale ranging from 1 (very inconsistent) to 7 (very consis-
tent). Each question was presented on a separate screen, and the target
statement was displayed above each question as a reminder. The ques-
tionswere displayed in a fixed order for all participants. To obtain an ag-
gregate measure of perceived inconsistency, the second and third item
were reverse scored and responses to the three items were averaged
(Cronbach's α = .89).10 Higher scores on this index indicate higher
levels of perceived inconsistency.
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8.2. Results

8.2.1. General analysis

Aggregate scores of perceived inconsistency were submitted to a 2
(Impression Valence: positive vs. negative) × 2 (Impression Dimension:
warmth vs. competence) × 2 (Target Valence: positive vs. negative) × 2
(Target Dimension: warmth vs. competence) ANOVA. The analysis re-
vealed a significant main effect of Target Dimension, F(1, 630) = 3.88,
p= .047, ηp

2 = .01, which was qualified by a significant two-way inter-
action between Target Valence and Target Dimension, F(1, 630)= 8.42,
p= .004, ηp

2 = .01. Additionally, there was a significant two-way inter-
action between Impression Valence and Target Valence, F(1, 630) =
797.60, p b .001,ηp

2= .56,which replicated the valence incongruence ef-
fect obtained in Experiments 1–3. These two- way interactions were
qualified by a significant three-way interaction between Impression Va-
lence, Target Valence, and Target Dimension, F(1, 630)=9.94, p= .002,
ηp
2 = .02, and a significant three-way interaction between Impression

Dimension, Target Valence, and Target Dimension, F(1, 630) = 4.36,
p= .039, ηp

2 = .01. Finally, these three-way interactions were qualified
by a significant four-way interaction between Impression Valence, Im-
pression Dimension, Target Valence, and Target Dimension, F(1,
630) = 82.55, p b .001, ηp

2 = .12.
To decompose the four-way interaction, we conducted separate 2

(Impression Valence: positive vs. negative) × 2 (Target Valence: posi-
tive vs. negative) ANOVAs for each of the four conditions implied by
the manipulations of Impression Dimension and Target Dimension
(see Fig. 5). The two-way interaction between Impression Valence and
Target Valence was statistically significant for all four combinations of
Impression Dimension and Target Dimension. Yet, the strength of this
interaction differed across the four combinations, driving the significant
four-way interaction. The two-way interaction of Impression Valence
and Target Valence was greatest when both the Impression Dimension
and the Target Dimension involved warmth, F(1, 152) = 594.03,
p b .001, ηp

2 = .80. The two-way interaction was somewhat smaller
when both the Impression Dimension and the Target Dimension in-
volved competence, F(1, 164) = 244.03, p b .001, ηp

2 = .60. Finally, the
smallest two-way interactions occurred when the Impression Dimen-
sion involved warmth and the Target Dimension involved competence,
F(1, 147)= 92.49, p b .001, ηp

2 = .39, andwhen the Impression Dimen-
sion involved competence and the Target Dimension involved warmth,
F(1, 167) = 78.64, p b .001, ηp

2 = .32. Yet, despite these differences
across the four conditions, the valence congruence effect obtained in Ex-
periments 1–3 replicated for all four combinations. That is, participants
perceived higher levels of inconsistency when the valence of the target
statement was incongruent with the valence of the initial statements
than when it was congruent, and this effect replicated for all four com-
binations of Impression Dimension and Target Dimension (see Fig. 5).

8.2.2. Relationship between warmth and competence

As in the previous experiments, data were analyzed via a 2 (Dimen-
sional Match: match vs. mismatch) × 2 (Valence Congruence: congru-
ent vs. incongruent) ANOVA to assess the relation between warmth
and competence in lay perceptions of inconsistency. The analysis re-
vealed a significant main effect of Valence Congruence, F(1, 642) =
772.75, p b .001, ηp

2= .55, indicating higher levels of perceived inconsis-
tency for incongruent valence (M=5.44, 95% CI [5.29, 5.59]) than con-
gruent valence (M = 2.39, 95% CI [2.24, 2.54]). This main effect was
qualified by a significant two-way interaction between Dimensional
Match and Valence Congruence, F(1, 642) = 75.30, p b .001, ηp

2 = .11.
Further analyses revealed that the main effect of Valence Congruence
was larger when the dimensions matched, F(1, 642) = 667.43,
p b .001, ηp

2 = .51, than when the dimensions mismatched, F(1,
642) = 182.21, p b .001, ηp

2 = .22. Yet, the main effect of Valence Con-
gruence was in the same direction and statistically significant in both
conditions. That is, when the dimensions matched, participants per-
ceived higher levels of inconsistencywhen the valencewas incongruent
(M = 5.91, 95% CI [5.70, 6.13]) than when the valence was congruent
(M = 1.91, 95% CI [1.70, 2.12]). Similarly, when the dimensions mis-
matched, participants perceived higher levels of inconsistency when
the valence was incongruent (M = 4.97, 95% CI [4.75, 5.19]) than
when the valence was congruent (M = 2.87, 95% CI [2.66, 3.08]).
Thus, despite the significant two-way interaction between Dimensional
Match andValence Congruence, the current findings provide further ev-
idence for a positive relationship between warmth and competence in
lay perceptions of inconsistency, such that positive (negative) impres-
sions ofwarmth lead to positive (negative) expectations of competence,
and vice versa.

8.2.3. Negativity bias

To assesswhether newnegative information violates positive expec-
tations to a greater extent than positive information violates negative
expectations, the datawere submitted to a 2 (Valence Congruence: con-
gruent vs. incongruent) × 2 (Target Valence: positive vs. negative)
ANOVA. The analysis revealed only a significant main effect of Valence
Congruence, F(1, 642) = 692.96, p b .001, ηp

2 = .52. Participants per-
ceived higher levels of inconsistency when the impression statements
and the target statement were evaluatively incongruent (M = 2.39,
95% CI [2.23, 2.55]) than when they evaluatively congruent (M = 5.44,
95% CI [5.28, 5.61]). Replicating the findings of Experiments 1–3, this
main effect was not qualified by a higher-order interaction with Target
Valence, F(1, 642) = 2.25, p = .134, ηp

2 b .01.

8.2.4. Dependence of valence asymmetries on dimension

Finally, to assess the impact of dimension on valence asymmetries,
we preselected the data from those conditions in which the impression
and target statementsmatched in terms of their dimension and submit-
ted them to a 2 (Dimension:warmth vs. competence) × 2 (Valence Con-
gruence: congruent vs. incongruent) × 2 (Target Valence: positive vs.
negative) ANOVA. The analysis revealed a significant main effect of Va-
lence Congruence, F(1, 316)=750.71, p b .001,ηp

2= .70, indicating that
participants perceived higher levels of inconsistency when the impres-
sion statements and the target statementwere evaluatively incongruent
(M = 5.93, 95% CI [5.72, 6.13]) than when they were evaluatively con-
gruent (M = 1.90, 95% CI [1.70, 2.10]). This main effect was qualified
by a two-way interaction between Dimension and Valence Congruence,
F(1, 316)= 13.12, p b .001, ηp

2 = .04. Further analyses revealed that the
main effect of Valence Congruence was larger for the warmth dimen-
sion, F(1, 316) = 463.94, p b .001, ηp

2 = .60, compared to the compe-
tence dimension, F(1, 316) = 293.56, p b .001, ηp

2 = .48. Yet, the main
effect of Valence Congruence was in the same direction and statistically
significant for both dimensions. Critically, this interaction was not qual-
ified by a higher-order interaction with Target Valence, F(1, 316) =
0.02, p= .884, ηp

2 b .01. These results replicate the main findings of Ex-
periments 1–3, suggesting a lack of valence asymmetries in lay percep-
tions of inconsistency.

8.3. Discussion

Experiment 4 replicated the focal findings of Experiments 1–3 using
a self-report measure of perceived inconsistency. As in our previous
studies, valence incongruence was the primary determinant of per-
ceived inconsistency, and this effect generalized across impression di-
mensions. Further, there was no evidence for valence asymmetries in
lay perceptions of inconsistency, evenwhen taking into accountwheth-
er the impressionwas formed along thewarmth or competence dimen-
sion. Because Experiment 4 utilized amultiple-item self-reportmeasure
of perceived inconsistency, these results rule out potential concerns that



Fig. 5. Mean levels of perceived inconsistency as a function of Impression Dimension, Target Dimension, Target Valence, and Impression Valence, Experiment 4. Higher scores indicate
higher levels of perceived inconsistency. Error bars represent 95% confidence intervals.
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the obtained results (a) reflect idiosyncratic features of the paradigm or
(b) were biased by uncontrolled measurement error.

9. General discussion

The goal of the current researchwas to investigate lay perceptions of
inconsistency in impression formation. Using amemory-basedmeasure
of surprise (Experiments 1–3) and a self-report measure of perceived
inconsistency (Experiment 4), we found an expectancy-violation effect
of valence-incongruent information that generalized across the dimen-
sions of warmth and competence: initial positive (negative) informa-
tion along the warmth dimension led to a corresponding positive
(negative) expectation along the competence dimension, and vice
versa. Interestingly, our data showed no indication of a negativity bias
in expectancy-violation. Expectancy-violation effects of positive infor-
mation did not differ from expectancy-violation effects of negative in-
formation. Moreover, there was no evidence for differential valence
asymmetries across the dimensions of warmth and competence. In-
stead, positive and negative information elicited equally strong expec-
tancy-violation effects irrespective of the dimension along which the
impressionwas formed. Together, these results suggest that (a) valence
is a key determinant of perceived inconsistency in impression formation
and (b) valence-incongruence effects generalize across the dimensions
of warmth and competence.

The current studies diverge fromprevious research in several impor-
tant ways. Primarily, the current research focuses on “psycho-logical”
rather than logical consistency (see Gawronski & Brannon, in press). Al-
though traditional definitions of inconsistency tend to emphasize logi-
cal relations between cognitive elements (e.g., Festinger, 1957), recent
research suggests that peoplemay rely on frameworks that allow logical
inconsistencies to seem entirely consistent (e.g., unfalsifiable beliefs;
Friesen, Campbell, & Kay, 2015). Conversely, people may view logically
unrelated information as mutually constraining, as evidenced by the
obtained relationships between warmth and competence (see also
Judd et al., 2005; Kervyn et al., 2009, 2010, 2011). In the same vein,
Johnson-Laird and colleagues (Johnson-Laird, 2012; Johnson-Laird et
al., 2004) suggested that individuals untrained in formal logic can detect
and reason about inconsistency via the use of mentalmodels. According
to their theory, individuals conclude that a set of propositions is consis-
tent if they can conjure a mental model in which all of these proposi-
tions are true. If no such model can be accessed, the propositions are
deemed as inconsistent. The current findings expand on these recent
developments by identifying psycho-logical relations between positive
and negative information about warmth and competence. Importantly,
by focusing on lay perceptions of inconsistency before they are resolved,
the current work provides novel insights for extant lines of research
while also paving a new way for understanding how people identify,
and subsequently resolve, inconsistencies between new information
and currently held beliefs.

9.1. Theoretical implications

In addition to providing novel insights into lay perceptions of incon-
sistency, our results have important implications for extant theories of
impression formation. Consistent with research by Judd et al. (2005),
our data suggest a positive relation between warmth and competence
in lay perceptions of inconsistency, implying that positive (negative)
impressions along the warmth dimension lead to corresponding posi-
tive (negative) expectations along the competence dimension, and
vice versa. Our data do not support perceived orthogonality between
the two dimensions in lay perceptions of inconsistency, a possibility
suggested by the SCM (Fiske et al., 2002, 2006).

Additionally, our studies failed to obtain evidence for a negativity
bias in lay perceptions of inconsistency. In the current studies, expec-
tancy-violation effects of valence-incongruent information did not de-
pend on the valence of the novel information. Although this result
may seem surprising, it is entirely consistent with expectancy-contrast
and frequency-weight theories, which attribute the negativity bias to
the prevalence of positive expectancies (Helson, 1964; Sherif & Sherif,
1967; Skowronski & Carlston, 1989). To the extent that people have
strong negative expectancies, as might be claimed for the negative im-
pression conditions of the current studies, impression-incongruent pos-
itive information may be as surprising as impression-incongruent
negative information when people have strong positive expectancies.
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In fact, the current work is not the only research to suggest that positive
and negative information can elicit expectancy-violations of equal
strength. Using the P300 wave as an indicator of surprise, Cacioppo et
al. (1993) also found no evidence for valence asymmetries, in that par-
ticipants showed similar neural activity in response to expectancy-vio-
lating information regardless of whether this information was positive
or negative. Although the ERP literature has advanced since Cacioppo
et al.'s findings were published, the convergence between their results,
the results from our studies, and the aforementioned theoretical as-
sumptions regarding the necessary conditions for negativity biases to
occur raises important implications for lay perceptions of inconsistency.
Together, these findings suggest that the negativity bias in impression
formation may be due to processes involved in weighting and use of
evaluative information, and these processes may not generalize to lay
perceptions of inconsistency during encoding.

The finding that valence-incongruence effects generalized across the
dimensions of warmth and competence also disconfirms the hypothesis
of differential valence asymmetries, a possibility suggested by theories
on the differential diagnosticity of positive and negative information
(e.g., Reeder & Brewer, 1979; Skowronski & Carlston, 1987, 1989). Our
data suggest that valence-incongruent information elicits equally strong
expectancy-violation effects regardless of the impression dimension
and regardless of whether the initial impression is positive or negative.
Again, these results suggest that valence asymmetries in impression for-
mation may be due to processes involved in the weighting and use of
evaluative information, and these processes may not generalize to lay
perceptions of inconsistency during encoding.

Although our data conflict with several predictions derived from ex-
tant theories, it is important to note that they do not disconfirm these
theories. Instead, our data impose valuable constraints on the interpre-
tation of these theories by suggesting that past findingsmight be specif-
ic to how novel information is integrated into an overall impression.
However, the determinants of information integration do not seem to
generalize to perceived inconsistencies between new information and
existing impressions during encoding. Although a considerable body
of research has investigated the integration of expectancy-congruent
and expectancy-incongruent information into existing representations
(for reviews, see Roese & Sherman, 2007; Sherman et al., 2012), the
abovementioned theories revolve around the question of how initial in-
formation about unknown individuals is integrated into newly formed
representations. The current research expands on these theories by fo-
cusing on the perception of novel information after the formation of ex-
pectancies. Because expectancies have a fundamental impact on
information processing, the same information is often processed differ-
ently in the presence of expectancies compared to conditions without
expectancies (Hamilton, 1998; see also Roese & Sherman, 2007). Thus,
although our predictionswere inspired by extant theories of impression
formation, it does not seem surprising that our findings on what is per-
ceived as inconsistent with prior impressions deviate from previously
confirmed predictions regarding the formation of initial impressions
(e.g., the impact of schematic beliefs about trait-behavior relations).

Our findings also have important implications for research on atti-
tudes. Expanding on the notion of contextual renewal in animal learn-
ing, recent research suggests that counterattitudinal information often
becomes mentally bound to the context in which it is learned
(Gawronski & Cesario, 2013). As a result, evaluations tend to reflect
the valence of counterattitudinal information only in the context in
which this information had been acquired, and the valence of initial at-
titudinal information in any other context (e.g., Gawronski, Rydell,
Vervliet, & De Houwer, 2010; Gawronski et al., 2014; Rydell &
Gawronski, 2009). A central assumption in this research is that contex-
tual renewal effects result from enhanced attention to contextual cues
during exposure to expectancy-violating information, which leads to
an integration of these cues into the representation of the expectancy-
violating information. By showing that expectancy-violation effects of
valence-incongruent information generalize across the dimensions of
warmth and competence, the current research suggests that contextual
renewal effects may be driven by the evaluative incongruence of initial
impressions and novel information rather than their semantic incon-
gruence at the level of specific impression dimensions.

9.2. Potential concerns

A potential concern that might be raised against the current findings
is that the concept of warmth conflates sociability and morality. Al-
though warmth and competence have been claimed to be the primary
dimensions of impression formation (e.g., Cuddy et al., 2008; Judd et
al., 2005), recent research suggests that morality is conceptually sepa-
rate from social warmth and of primary importance in impression for-
mation (Goodwin, 2015; Goodwin, Piazza, & Rozin, 2014). The current
research treated social warmth and morality as overlapping constructs
for two reasons. First, our research was informed by the more
established literature in which these constructs were treated as one.
We wanted to follow these conceptualizations as closely as possible to
more easily identify the source of any potential discrepancies between
our data and past findings. Second, Goodwin et al. (2014) pointed out
that, although not fully overlapping, social warmth and morality are
closely related and difficult to separate. Because our main question pre-
supposes clearly defined, non-overlapping dimensions, warmth and
competence were better suited for the purpose of the current studies.
Nevertheless, future research investigating the influence of morality
(as distinct from social warmth) would be beneficial. Considering that
a person's moral traits moderate whether sociability and competence
are viewed as desirable traits (Landy, Piazza, & Goodwin, 2016), it is
possible that someone's moral traits also moderate how trait dimen-
sions are implicated in perceived inconsistencies.

Another potential concern is that our findingsmay be driven by nov-
elty detection, rather than expectancy-violation. For example, it is pos-
sible that attention to the background color of a positive target
statementwas increased not because the target statementwas inconsis-
tentwith a previous negative impression, but because thepositive state-
ment constituted a novel stimulus that had not been previously
presented in the task. There are a few pieces of evidence that (a)
speak against such an interpretation and (b) support our claim that at-
tention is enhanced as a result of expectancy-violation. First, the novelty
detection argument does not explain why memory-performance was
unaffected when a target statement regarding competence followed
statements about warmth, and vice versa. After all, a change in dimen-
sion would also involve a novel type of stimulus that had not been pre-
viously presented. Yet, as our results suggest, a mere change in
dimension did not significantly increase memory for the background
color. Second, the conclusions drawn from the experiments usingmem-
ory performance as an indicator of expectancy-violation were corrobo-
rated by Experiment 4, which did not rely on the assumption that
expectancy-violations are responsible for enhanced attention to the
context. In this study, participants were asked to rate the perceived in-
consistency between (a) the target statement and the preceding state-
ments and (b) the target statement and their initial impressions.
Despite this difference, Experiment 4 replicated the main findings ob-
tainedwith ourmemory paradigm. Finally, in support of our interpreta-
tion, past research aimed toward teasing apart effects of novelty and
expectancy-violation suggests that enhanced attention is driven by ex-
pectancy-violations rather than novelty detection (Valchon, Hughes, &
Jones, 2012). Together, these considerations support our interpretation
in terms of expectancy-violation and rule out alternative interpretations
in terms of novelty detection.

9.3. Future directions

Although the current research provides valuable insights into lay
perceptions of inconsistency, more research is needed to determine
the generality of the obtained effects. For example, research on
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compensation effects (Kervyn et al., 2009, 2010, 2011) suggests that the
integration of information regarding warmth and competence depends
on whether the impression target is a group or an individual, and
whether one target is being compared to another. Althoughprevious re-
search on this question speaks primarily to the integration of conflicting
information, similar effects may occur at the level of expectancy-viola-
tion. By comparing expectancy-violation effects for individuals and
groups in comparative and non-comparative contexts, research using
the current paradigmwould provide further insights into how inconsis-
tencies are perceived before they are resolved.

Finally, the lack of research on lay perceptions of inconsistency is not
limited to person perception. Cognitive consistency is implicated in
many areas of research, including self-views (e.g., Swann, 1983), atti-
tude change (e.g., Harmon-Jones et al., 2009), meaning-making (e.g.,
Proulx & Inzlicht, 2012), world-view defense (e.g., Friesen et al.,
2015), and exploration in infants (e.g., Stahl & Feigenson, 2015). Yet,
very few studies exist that operationalize (in)consistency from a lay
perspective. Thus, adopting the approach taken in the current research
could greatly improve theories and behavioral prediction in many
domains.

10. Conclusion

The current research provides valuable insights into lay perceptions
of inconsistency, addressing a major gap in the literature on impression
formation. By investigating perceptions of inconsistency before they are
resolved, our findings help to specify the processing stages at which the
mechanisms hypothesized by extant theories come into play. We hope
that the current research will inspire more research on lay perceptions
of inconsistency, a topic that has received relatively little attention de-
spite its significance for many important phenomena in social
psychology.

Appendix A. Supplementary data

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.jesp.2016.12.011.
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