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This article provides evidence that emotional ambivalence, the simultaneous experience of positive and neg-
ative emotions, improves judgment accuracy. Two experiments demonstrate that individuals experiencing
emotional ambivalence are more accurate in weather temperature forecasts (Experiment 1) and estimation
tasks (Experiment 2) than are those experiencing happiness or sadness. Experiment 3a provides suggestive
evidence that emotional ambivalence increases individuals' receptivity to alternative perspectives. Experiment
3b provides evidence for the full model: ambivalence increases estimation accuracy by increasing receptivity
to alternative perspectives. The experience of ambivalence may be an important tool for encouraging greater re-
ceptivity to and consideration of alternative perspectives, and thus greater accuracy in judgments.

© 2013 Elsevier Inc. All rights reserved.
Introduction

Whether one is estimating where to launch a product, making im-
portant financial predictions, or simply trying to forecast if it will rain
on one's wedding day, the desire to increase the accuracy of estimates
and forecasts appears ubiquitous. Prior research suggests that forecasts
and estimates can bemademore reliable (i.e., accurate) by encouraging
individuals to view the estimation task through contrasting lenses.
For instance, when individuals are encouraged to make an estimate
and then consider “the opposite” of their initial estimate (e.g., Larrick
& Soll, 2006; Lord, Lepper, & Preston, 1984), or to consider others' per-
spectives (e.g. See, Morrison, Rothman, & Soll, 2011), their accuracy
improves. This article provides new insights intohowpsychological states
might encourage individuals to consider alternative perspectives, and in
turn achieve greater accuracy. In particular, we describe a series of exper-
iments that examine how emotional ambivalence—the simultaneous ex-
perience of positive and negative emotions (Fong, 2006; Larsen,McGraw,
& Cacioppo, 2001)—increases accuracy by increasing receptivity to alter-
native perspectives.
@lehigh.edu (N.B. Rothman),
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Past findings on judgment accuracy

A growing body of research has shown that by considering alterna-
tive perspectives individuals are able to improve the accuracy of their
forecasts and estimates. For example, accuracy is improved by thinking
about a problem dialectically, that is, by thinking “on the one hand” and
then “on the other hand” (Nisbett, Peng, Choi, & Norenzayan, 2001), or
by considering the opposite, such as why one's initial judgment might
be wrong (Herzog & Hertwig, 2009; Lord et al., 1984). Forming a judg-
ment based on multiple, diverse perspectives can increase accuracy by
increasing the diversity of information considered when forming the
judgment, and thus allowing for statistically independent errors across
multiple perspectives to be cancelled out (Larrick & Soll, 2006), even
when the multiple perspectives come from the same person (Herzog
& Hertwig, 2009; Vul & Pashler, 2008). Similarly, averaging one's initial
estimate with estimates made by others is also an effective strategy for
increasing accuracy (Gino & Schweitzer, 2008). Ignoring or heavily
discounting estimatesmade by others, however, reduces this fundamen-
tal benefit of averaging, resulting in lower accuracy (Mannes, 2009; Soll
& Larrick, 2009; Yaniv, 2004). Thus, psychological states that increase
discounting of alternative perspectives, like feelings of power (See et
al., 2011), are likely to reduce accuracy, and psychological states that
increase receptivity to alternative perspectives are likely to increase
accuracy. We propose that the psychological state of emotional
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ambivalence increases accuracy because it increases individuals' recep-
tivity to alternative perspectives.

In the psychological literature, emotional ambivalence is distinct
from its lay connotation as indifference, or the lack of strong emotional
reactions. Rather, ambivalence is conceptualized as the experience of
strong emotions that pull people in different directions simultaneously.
Despite the prevalence of ambivalence (Larsen et al., 2001; Williams &
Aaker, 2002), much remains unknown about how, if at all, ambivalence
influences judgments. The experiments reported in this article advance
our understanding of how emotional ambivalence influences estima-
tions and accuracy by examining its effect on accuracy and a psycholog-
ical process underlying this effect.

Past findings on affect, emotional ambivalence, and cognition

A rich literature from a variety of disciplines reveals pervasive
causal influences of emotion on cognition. For example, affect has
been shown to influence individuals' depth of cognitive processing
(Schwarz, 2002), as well as thinking style (Ashton-James, Maddux,
Galinsky, & Chartrand, 2009). Schwarz and Clore's (1983) affect-as
information model suggests that specific emotional experiences in-
form people about the current state of their world and their standing
in it (Roseman, 1984), thereby alerting people to the effectiveness
of their current thinking and behavior (Schwarz & Clore, 2007).
By doing so, emotions motivate people to think and behave in ways
that help them adapt to their environment and enhance their potential
to survive and thrive (Forgas, 2000; Izard & Tomkins, 1966; Mowrer,
1960; Schwarz & Clore, 1988; Smith& Lazarus, 1990). For instance, peo-
ple interpret negative affect (e.g., sadness) as a signal that the situation
is in someway problematic, and so they react to this signal by engaging
in more careful, systematic, and deep information processing (Gasper
& Clore, 2002; George & Zhou, 2002; Martin, Ward, Achee, & Wyer,
1993). Alternatively, people interpret positive affect (e.g., happiness)
as a signal that their environment is safe and respond to this signal
by beingmore playful and engaging inmore heuristic cognitive process-
ing (DeDreu, Baas, & Nijstad, 2008; Fredrickson, 2001). Together, this
body of research has established that people in different affective states
tend to think in different ways, thereby arriving at different decisions.

Research on the influence of emotional ambivalence on cognitive
processing, however, has been more limited. The work that has been
done thus far has primarily focused on the conditions that elicit emo-
tional ambivalence (for exceptions see Fong, 2006; Rothman, 2011).
This work demonstrates that ambivalence is often triggered by emo-
tionally complex situations. For example, individuals can feel both
happiness and sadness simultaneously when reflecting upon shifts
in life stages (e.g., college graduationday), orwhenwitnessing acts of hu-
manity in the context of horror (e.g., while watching the film Life is
Beautiful, a tragic comedy set in World War II; Larsen et al., 2001;
Williams & Aaker, 2002).

A few notable studies investigating the effects of ambivalence on
cognition do suggest that emotional ambivalence (Fong, 2006) as well
as the broader notion of mind–body dissonance (Huang & Galinsky,
2011) lead individuals to see the world in new ways, for instance by
expanding their cognitive categories. For example, Huang and Galinsky
(2011) demonstrate that when bodily displayed affective expressions
are dissonant with mentally experienced affective states (e.g., smiling
while thinking about a negative event), individuals are more likely to
embrace atypical exemplars of a category. A camel (an atypical example
of a vehicle for many), for instance, is rated as more prototypical of a
vehicle when individuals are experiencing mind–body dissonance
than when they are experiencing mind–body coherence. As these au-
thors argue, mind–body dissonance signals that the environment is
dissonant or atypical, that a change in one's approach towards the envi-
ronment is necessary, and that cognitive boundaries should be
expanded—for instance by considering additional alternatives. Similarly,
when individuals experience emotional ambivalence, an emotional
state characterized by dissonance between a positive and a negative
emotion, they are able to identify associations between words that
are not normally associated, compared to when individuals experience
happiness or sadness alone (Fong, 2006). Relative to happy or sad indi-
viduals (who do not differ from one another), ambivalent individuals
score higher on the Remote Associates Task, a task thatmeasures cogni-
tive associative ability (RAT; Mednick, 1962).

Emotional ambivalence and judgment accuracy

Informed by this prior work on ambivalence and psychologically dis-
sonant states, in this article we focus onwhether ambivalent individuals
aremore accuratewhenmaking estimates, relative to happy or sad indi-
viduals. For example, for ambivalent individuals, the simultaneous expe-
rience of happiness and sadness should signal that the environment is
both safe (based on feelings of happiness) and problematic (based on
feelings of sadness) (Schwarz, 2002). Such complex and dissonant
signals should suggest that a change in one's approach towards the
environment is necessary, and that cognitive boundaries should be
expanded—for instance by considering a broader set of alternatives.
For example, emotionally ambivalent individuals may be more likely
to consider a problem from alternative perspectives by thinking dialec-
tically (Nisbett et al., 2001), or by considering the opposite before
making a judgment (Lord et al., 1984). Similarly, ambivalent individuals
may also consider alternative perspectives provided by others (Gino,
Brooks, & Schweitzer, 2012; Gino & Moore, 2007; Harvey & Fischer,
1997; See et al., 2011). Thus, ambivalence may facilitate receptivity to
alternative perspectives, thereby increasing accuracy in judgments.

It is important to note that the relative advantage we predict ambiva-
lence to have over single affective states on judgment accuracy may be
weaker when ambivalence is compared to sadness versus happiness. A
number of studies suggest that, at least for some types of tasks, sadness
increases accuracy relative to happiness (e.g., Sinclair & Mark, 1995;
but see Ambady & Gray, 2002). The relative advantage of sadness over
happiness appears to be due to the increase in focused, deep informa-
tion processing by individuals feeling sad (Martin et al., 1993). Thus,
for example, when estimating correlation coefficients from scatter
plots, sad participants more carefully process information in the visual
field, thus increasing their accuracy on this task (Sinclair & Mark,
1995). Considering how sadness tends to elicit cognitive processing
that is narrower in scope (Gasper & Clore, 2002; Storbeck & Clore,
2005), however, it is less clear whether sadness would improve accura-
cy on tasks that benefit from increased receptivity to alternative
perspectives. It remains an empirical question whether the boost
sadness often provides over happiness on some measures of perfor-
mance will emerge for the types of forecasting and estimation tasks
explored in the present article. Regardless, the goal of this article is to
shed light on the benefits of ambivalence for judgment accuracy,
through the positive influence of ambivalence (v. sadness or happiness)
on receptivity to alternative perspectives.

Specifically, we hypothesize that relative to less complex, single-
affect psychological states (e.g., only happiness or only sadness), the
experience of emotional ambivalence increases individuals' receptivity
to alternative perspectives. In turn, such receptivity to alternative per-
spectives will improve ambivalent individuals' estimation accuracy.

Overview of studies

Four experiments examine evidence that emotional ambivalence
increases judgment accuracy. Given prior work showing that an affect-
less state is not found among normal populations (Damasio, 1995),
the influence of emotional ambivalence was compared to the influence
of single-valence affective states. While numerous potential combina-
tions of conflicting emotions are plausible—for example, feeling both
frustration and hope while searching for a new job—our studies focus
on the form of emotional ambivalence most well understood in the



Fig. 1. Forecasting error for future average daily temperatures across cities as a function of
condition as happy, sad, or ambivalent (Study 1). Error bars show standard errors.
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ambivalence literature: that is, feeling both happy and sad at the same
time (Larsen et al., 2001; Williams & Aaker, 2002).

To test our hypotheses, we used multiple types of estimation tasks.
Experiments 1 and 2 examine the causal link between emotional ambiv-
alence and increased accuracy. Experiment 3a examines whether emo-
tional ambivalence increases receptivity to alternative perspectives—
measured as requests for more types of information. Experiment 3b
tests the full model in which emotional ambivalence increases accu-
racy in estimates through an increase in receptivity to alternative
perspectives.

Experiment 1: the effect of emotional ambivalence on weather
temperature forecast accuracy

Experiment 1 examines the effect of ambivalence on participants'
accuracy in the context of estimating future weather temperatures
for a variety of US cities.

Method

Participants and procedure
Seventy-six participants (26 males, 50 females;Mage=31.97), from

anational online paid participant survey (Buhrmester, Kwang, &Gosling,
2011), were assigned to one of three affective priming conditions: posi-
tive (happy), negative (sad), or ambivalent (simultaneously happy and
sad), in which they were asked to write about a time when they felt
the respective affective state (cf., Ashton-James et al., 2009). In an osten-
sibly unrelated task, participants were then asked to provide their best
estimate for the average daily temperature in eightmajor, geographically
variedUS cities (NewYork, Atlanta, San Francisco, Philadelphia, Houston,
Seattle, Chicago, and Denver) two weeks from the time of the study.
Finally, as a manipulation check, participants rated their happiness
and sadness (1 = not at all; 10 = extremely).

Results and discussion

Emotion manipulation check
Manipulation check analyses confirmed that participants in the

happy condition felt happier (M=8.71, SD=0.76) than participants
in the sad condition (M=3.73, SD=1.59), t(52)=−14.86, pb0.01,
and that participants in the sad condition felt sadder (M=6.65,
SD=1.33) than participants in the happy condition (M=1.07, SD=
0.26), t(52)=21.85, pb0.01. Participants in the ambivalent condition
fell in-between on both happiness and sadness, and reported feeling
both happiness and sadness: (happiness:M=5.18, SD=1.71; sadness:
M=4.14, SD=1.73). Ambivalent participants were also more happy
than the participants in the sad condition, t(46)=3.05, pb0.01, and
more sad than participants in the happy condition, t(48)=9.28,
pb0.01. Further, a paired sample t-test within the ambivalent condition
showed no significant differences between happiness and sadness
ratings for ambivalent participants, t(21)=1.74, p=0.10.

Judgment accuracy
All forecasts were converted to degrees Fahrenheit and average

individual squared errors were calculated across the eight forecasts.
If a participant forecasted 88 °F and the actual temperature for that
city was 85 °F, the squared error for that forecast would be nine.
Squared errors were then averaged across the eight cities for each par-
ticipant. The omnibus ANOVA main effect was marginally significant,
F(2, 73)=2.53, p=0.09. As hypothesized, forecasts made by partici-
pants experiencing emotional ambivalence had lower average squared
errors (M=116.00, SD=55.25) compared to forecasts made by par-
ticipants in the happy state (M=160.86, SD=93.20), t(48)=−2.00,
p=0.05, or the sad state (M=159.87, SD=76.35), t(46)=−2.24,
p=0.03, who did not differ from each other, t(52)=−0.04, p=0.97
(see Fig. 1).
These results support our hypothesis that the experience of am-
bivalence improves accuracy in forecasting weather temperatures
relative to the experience of happiness or sadness.

Experiment 2: the effect of emotional ambivalence on general
knowledge accuracy

Experiment 2 provides a replication test of Experiment 1 but moves
from examining the effect of ambivalence on accuracy in weather
temperature forecasts to examining accuracy in the types of general
knowledge estimates assessed in prior dialectical bootstrapping studies
(e.g., Herzog & Hertwig, 2009).

Method

Participants and procedure
Four hundred participants (256 males, 135 females, 4 unspecified;

M age=19.14) completed the affect priming instructions used in Ex-
periment 1 and, in an ostensibly unrelated task, were then asked to pro-
vide best estimates for a seven-item trivia task on general knowledge
facts (cf., Soll & Klayman, 2004; Yaniv & Milyavsky, 2007). Specifically,
participants were asked to estimate four historical events (e.g., in what
year was Margaret Thatcher first elected Prime Minister?) and three
facts relevant to their university campus (e.g., what percentage of
the 2010 undergraduate freshman student body can be considered
minorities?).

Results and discussion

Emotion manipulation check
Two research assistants, blind to condition, coded responses to the

affect manipulation, particularly for affect words related to happiness,
sadness, and the co-occurrence of happiness and sadness (inter-rater
agreement, Cohen's κ=.854, pb0.01). Analyses indicated the manip-
ulation was successful. One-hundred percent of words written in the
positive affect condition had a positive valence and one-hundred per-
cent of words written in the negative affect condition had a negative
valence.Wordswritten by eachparticipant in the emotional ambivalence
condition contained both positively and negatively valenced words.
Moreover, although ambivalent individuals wrote the most about their
life event in terms of the number of words they used (ambivalence:
M=139.53, SD=78.66; happiness: M=112.94, SD=60.64; sadness:
M=128.57, SD=71.37), this effectwas not significant for both contrasts.
That is, ambivalent individuals wrote significantlymore than happy indi-
viduals but did not write significantlymore than sad individuals (ambiv-
alence v. happiness: t(260)=3.07, pb0.01; v. sadness: t(265)=1.19,



Fig. 2. Forecasting error for participant's estimates of general knowledgequestions as a func-
tion of condition as happy, sad, or ambivalent (Study 2). Error bars show standard errors.

2 In this article, we focus on the influence of incidental emotions in Experiments 1, 2,
and 3b, and incorporate integral emotions in Experiment 3a. The emotions literature
distinguishes between integral emotions, emotions triggered by the current situation,
and incidental emotions, emotions triggered by a prior, unrelated experience (Lerner &
Keltner, 2001). Integral emotions are likely to exert a stronger influence on advice con-
sideration and accuracy than incidental emotion because integral emotions are gener-
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p=0.23). Further, sad individuals also wrote significantly more than
happy individuals, t(269)=1.94, p=0.05. Overall, given the lack of con-
sistent and significant differences in word counts across conditions, we
do not consider this variable further in the analyses described below.1

Judgment accuracy
Average percentage individual squared errorswere calculated across

the seven general knowledge questions. Using percentage squared
errors in this case also allowed us to include estimates using different
units (e.g., years for some questions, percentages for others). Ten partic-
ipants were excluded for incomplete or invalid responses. The omnibus
ANOVAmain effectwas significant, F(2, 387)=3.49, p=0.03. As hypoth-
esized, and consistent with forecasts made in Experiment 1, estimates
made by participants experiencing emotional ambivalence had lower
average percentage individual squared errors (M=6.93%, SD=6.77%)
compared to estimates made by participants in either the happy state
(M=9.65%, SD=10.59%), t(254)=−2.43, p=0.02, or the sad
state (M=9.33%, SD=9.04%), t(257)=−2.40, p=0.02. Participants
in the happy and sad conditions did not differ from each other,
t(263)=−0.26, p=0.79 (see Fig. 2).

Consistent with the pattern of results found in Experiment 1, these
data provide additional evidence that the experience of ambivalence
improves accuracy in estimates compared to the experience of a single-
affect state. Specifically, results in Experiment 2 show higher accura-
cy across multiple categories of general knowledge (historical and
local-knowledge facts) among those experiencing ambivalence com-
pared to those experiencing happiness or sadness alone.

Experiment 3a: the effect of emotional ambivalence on receptivity
to alternative perspectives

The goal of Experiment 3a was to directly test the proposed under-
lying mechanism linking ambivalence to accuracy. Specifically, emo-
tional ambivalence was expected to increase receptivity to alternative
perspectives prior to forming a judgment. In this experiment, receptiv-
ity was measured by whether participants were receptive to diverse
perspectives (e.g., positive and negative judgments) when evaluating
the merits of an employee up for promotion.
1 Given the inconsistent pattern of results in word counts, we also analyzed the time
participants took in our first two studies as a potential alternative mechanism but
found no reliable differences or evidence that ambivalent individuals took more time
to make a final decision. Further, in Experiment 3b we included time measurements
throughout the study to directly test this idea. In this study we also find no empirical
evidence that ambivalent individuals are slower to make estimates.
Method

Participants and procedure
Fifty three (53) participants (37males, 16 females;M age=20.72)

were randomly assigned to one of three affective priming conditions:
positive (happy), negative (sad), or ambivalent (simultaneously happy
and sad). Participants received extra-credit in a university course for
their participation. Participants were told that the study was about
how people make decisions and that they would be asked to imagine
themselves in a situation in which they were reviewing a promotion
candidate and reporting what type of information they would consider
as the basis for their decision. It was further noted that, “unfortunately,
due to time and resource limitations, it is never possible to thoroughly
review every bit of information available before making decisions. This
means that decision makers must rely on their gut reactions to assist
them in narrowing what information to use. In this study, we ask that
you imagine yourself in such a situation.”
Affect manipulation
Happy, sad, and ambivalent affective states weremanipulated by ask-

ing participants to imagine theywere a supervisor and had been asked by
the Human Resources Department to evaluate a candidate whom they
knew professionally for a promotion. They were then told to close their
eyes and picture this situation and the candidate. In the sad condition par-
ticipants were asked imagine that this candidate's performance makes
them feel “extremely sad. In other words, you are feeling down and de-
pressed about this candidate.” In the happy condition, participants were
asked to imagine that this candidate's performance makes them feel “ex-
tremely happy. In other words, you are feeling excited and enthusiastic
about this candidate.” In the ambivalent condition, participants were
asked to imagine that “some aspects of this candidate's performance
make you feel extremely happy, while at the same time, other aspects
make you feel extremely sad. In other words, you are feeling mixed
(simultaneously positive andnegative) about this candidate.” Participants
were told that they could continue to the next page once they thought
about this situation enough that they truly felt the emotion noted.2
Measures

Manipulation checks
The affectmanipulationswere verifiedby asking participants the ex-

tent to which they felt happy, sad, or had mixed feelings (respectively)
towards the candidate they were reviewing.
Receptivity to alternative perspectives
Wemeasure receptivity to alternative perspectives by having par-

ticipants rate the extent to which they wanted to review both positive
and negative information about the promotion candidate, rather than
just positive or just negative information. Participants indicated how
likely they would be to: “seek positive feedback about the candidate”
(1 = strongly disagree, 10 = strongly agree) and “seek negative feed-
back about the candidate” (1= strongly disagree, 10= strongly agree).
ated from the decision context itself and are more likely than incidental emotions to be
infused into the decision process. Our main focus on incidental emotions in three of our
four experiments, therefore, serves as a more conservative test of the role of emotions
on advice consideration and accuracy. However, we find the proposed effects replicate
with both incidental and integral emotions. Future research should explore the bound-
ary conditions and potential differential effects of incidental v. integral emotions across
various decision-making contexts.

image of Fig.�2


3 We thank See and her colleagues for sharing these data (See et al., 2011).
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Results

Emotion manipulation check
Manipulation check analyses confirmed that participants in the happy

condition reported feeling more happy (M=7.71, SD=1.33) than par-
ticipants in the sad condition (M=2.67, SD=1.37), t(35)=−11.37,
pb0.01, or ambivalent condition (M=6.59, SD=1.38), t(33)=−2.44,
p=0.02. Participants in the sad condition reported feeling more
sad (M=7.39, SD=1.24) than participants in the happy condition
(M=1.63, SD=1.38), t(35)=−13.29, pb0.01, or ambivalent condi-
tion (M=4.31, SD=1.62), t(32)=−6.25, pb0.01. Finally, participants
in the ambivalent condition reported feeling more mixed feelings
(M=6.88, SD=2.33) than participants in the happy condition
(M=3.00, SD=2.05), t(33)=−5.22, pb0.01, or sad condition
(M=4.94, SD=2.04), t(32)=−2.57, p=0.02.

Receptivity to alternative perspectives
A mixed-model analysis of variance (ANOVA) with affect prime

condition as a between-subject factor and the positive feedback
and negative feedback questions as within-subject factors revealed a
main effect for affect prime condition, F(1, 50)=13.28; pb0.01. As
hypothesized, there was a significant interaction effect, F(1, 50)=
13.71, pb0.01. This interaction revealed that ambivalent participants
were equally likely to seek positive feedback (M=7.88, SD=1.36)
and negative feedback (M=7.44, SD=1.75), t(15)=1.16, p=0.26,
whereas happy participants were more likely to seek positive feedback
(M=6.79, SD=1.72) than negative feedback (M=4.05, SD=2.34),
t(18)=4.92, pb0.01. Sad participants showed a non-significant ten-
dency to bemore likely to seek negative feedback (M=5.89, SD=1.68)
than positive feedback (M=5.00, SD=1.68), t(17)=1.66, p=0.12.

These results provide suggestive evidence that ambivalence in-
creases receptivity to alternative perspectives—in this case, seeking
both positive and negative information about a promotion candidate—
compared to happiness, though the effect appeared less strong when
compared to sadness. Experiment 3b extends this finding to test the
full theorized model: Emotional ambivalence increases accuracy by in-
creasing receptivity to alternative perspectives.

Experiment 3b: receptivity to alternative perspectives as mediator

Experiment 3b tested the proposed psychological process linking
emotional ambivalence to estimation accuracy. Specifically, after inducing
oneof the three affective states,we assessedparticipants' receptivity to al-
ternative perspectives (e.g., others' estimates) about college tuitions, and
then calculated participants' accuracy on university tuition estimations.

Method

Participants and procedure
Six hundred fifty-eight participants (325 males, 332 females, 1

opting not to report gender; M age=31.34) completed the affect
priming instructions used in Experiments 1 and 2 and, in an ostensibly
unrelated task,were then asked to provide best estimates for college tu-
itions (See et al., 2011). Participants read on the computer screen that
they would be estimating tuitions for seven US universities as reported
by a recent edition of the US News and World Report. Ten participants
were eliminated from the study at this point for failing a basic attention
check question following the instructions screen: “this study is about
tuition estimation” (true/false). All participants were asked about the
same mix of seven public and private universities, which appeared on
the computer screen one at a time in an order that was randomized
for each participant within the computer program. Participants provid-
ed their tuition estimate, in dollars, for each school before they could
proceed to the next screen and school. Participants read that they
would later review their initial tuition estimates and have the opportu-
nity to change them if they wished.
Alternative perspectives
We predicted that ambivalent participants would be more likely to

consider alternative perspectives before making a final estimate or fore-
cast. Thus, to provide an explicit opportunity for participants to consider
alternative perspectives, participants were told that, for each school,
they would be allowed to view the estimate provided by between 0 and
5 other students who had recently participated in the same study (here-
after referred to as the “peer advisors”). The answers from the peer advi-
sors were randomly selected from an external file comprised of answers
from pre-test participants who were all current university students.3

Thus, the advice was realistic and varied in quality. This also provided a
precise behavioral measure of receptivity to alternative perspectives.

Revised estimates
Following completion of the seven initial estimates, each of the uni-

versities reappeared, one screen at a time, in randomized order. For
each school, the participant's initial estimate appeared on the screen,
and participants were asked if they wanted to view advice from a peer
advisor (yes/no). If they clicked “no,” participants typed in their final
answer before proceeding to the next screen and school. If they clicked
“yes,” they would see the peer advice before typing in their final answer.
They could consider the estimates of up to five peer advisors before
making their final estimate. Participants followed this procedure until
they had indicated their final estimates for all seven universities.

Manipulation check
At the conclusion of the study, we asked participants to think back

to the beginning of the study in which they were asked to write about
a time in which they felt a specific emotion, and to indicate the extent
to which they felt various emotions, including: happy, positive, or
pleased; sad, negative, or displeased; and mixed feelings, both positive
and negative on a scale from 1 = not at all to 10 = extremely. Partici-
pants then answered demographic questions and were debriefed on
the final screen of the study.

Mediator: receptivity to advice
Consistent with prior research in the advice-taking literature, we

used the average “weight on advice” (WOA) measure to assess partici-
pants' receptivity to advice. This measure gauges the extent to which
participants revise their estimates in the direction of the peer advisor's
estimate (Harvey& Fischer, 1997; Yaniv & Foster, 1997). TheWOAmea-
sure ranges from zero, which indicates that the advice has no impact
on the individual's final estimate, to one, which indicates that the final
estimate is equal to the advice. The WOA measure is computed as
follows: WOA=|final estimate− initial estimate|/|average peer advice
seen− initial estimate|. Following prior studies (e.g., Gino & Schweitzer,
2008), we calculated WOA for each participant and for each school
as the proportionate shift in the final estimate away from the initial
estimate and towards the peer advice. Participants' weights on advice
for each school were then averaged to create the receptivity variable.
Further, to remain consistent with prior research (e.g., See et al., 2011),
if receptivity fell outside 0 or 1 for any school, we truncated this value
to the closer of these two bounds, so that all values fell between 0 and
1. While using non-truncated values did not alter the pattern of results
we found, we used truncated values to follow standard procedure in
this paradigm as well as to simplify interpretation of the results. Thus
the closer to 1 the receptivity value, themore a participantwas receptive
to the peer advice and incorporated it into his final estimate.

Dependent variable: final accuracy
Following previous research using this paradigm (e.g., See et al., 2011;

Soll & Larrick, 2009), overall final error was computed for each partici-
pant as the mean absolute deviation (MAD) in dollars between



5 An alternative explanation for these results could be that individuals in different
conditions may have had access to significantly different alternative perspectives
(i.e., information), thus influencing these individuals differently and leading to the dif-
ferences in accuracy we found. To test this explicitly, we conducted supplemental anal-
yses for Experiment 3b to examine if individuals in one condition had, by chance, seen
more diverse information than individuals in another condition, in terms of how much
the peer estimates they saw differed from their own estimates. We examined the covariate
Avg_AdviceDistance—the average distance in dollars from participants‘ initial estimates to
the peer advice they saw—by condition. Individuals in the ambivalent condition did not dif-
fer in this average distance (M=4169.54, SD=23,170.69) compared to individuals in the
happy condition (M=2631.98, SD=16,881.34), t(417)=−0.73, p=0.47, or individuals
in the sad condition (M=3443.17, SD=23,849.52), t(419)=−0.35, p=0.73, who also
did not differ from each other, t(419)=−0.39, p=0.70. The omnibus ANOVA was also
not significant, F(2, 626)=0.27, p=0.77. Thus, we find no evidence for the argument that
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participants' final answers and the true answers. A participant with a
MAD score of 5000, for example, would have been on average $5000
off in his estimations of tuition. Lower MAD numbers for final estimates
(lower error) thus directly correspond to greater accuracy, and vice versa.

Covariates
We first report all results with no covariates. However, for our

analyses on accuracy, we remained consistent with prior studies that
have used this tuition-estimation paradigm (Gino & Schweitzer, 2008;
Yaniv, 2004) and also controlled for characteristics unique to the
decision context itself and domain-specific knowledge: participants'
average initial error prior to considering others' perspectives, student
status (0 if not a current student, 1 if a current student; M=0.43, SD=
0.50), level of education (1 = high school degree to 6 = professional
or doctoral degree; M=3.17, SD=1.29), and average familiarity with
the seven universities in our study (1 = not at all familiar, I had never
heard of the school; 7 = extremely familiar; M=3.35, SD=1.13).
Three individuals reported that they had not completed high school
and were excluded from further analyses considering the nature of
our estimation tasks (i.e., college tuitions).

Results and discussion

Emotion manipulation check
Only six of the 658 participants (2.9%) failed the manipulation

check and were removed from further analyses. Including these par-
ticipants, however, did not change the overall pattern of results. Ma-
nipulation check analyses confirmed that participants in the happy
condition felt happier (M=8.34, SD=1.76) than participants in the
sad condition (M=2.70, SD=2.31), t(426)=28.44, pb0.01, and that
participants in the sad condition felt sadder (M=7.19, SD=2.75) than
participants in the happy condition (M=1.82, SD=1.28), t(426)=
25.82, pb0.01. Ambivalent participants were more happy (M=6.31,
SD=2.27) than participants in the sad condition, t(425)=16.33,
pb0.01, and more sad (M=5.42, SD=2.44) than participants in the
happy condition, t(421)=18.97, pb0.01. Further, ambivalent partici-
pants reported feeling more mixed emotions (M=7.22, SD=2.56)
than did either happy (M=2.78, SD=2.20), t(421)=19.14, pb0.01,
or sad participants (M=3.95, SD=2.61), t(425)=13.03, pb0.01.

Main effects

Receptivity to alternative perspectives
ANOVA revealed a significant main effect of emotion condition

on receptivity to alternative perspectives, F(2, 636)=6.36, pb0.01.
Participants in the ambivalent conditionwere significantly more recep-
tive to alternative perspectives (M=0.38, SD=0.25) than participants
in the happy condition (M=0.31, SD=0.23), t(421)=−3.39, pb0.01,
and than participants in the sad condition (M=0.32, SD=0.22),
t(425)=−2.61, p=0.01. Participants in the happy and sad conditions
were not significantly different from one another in their receptivity
to alternative perspectives, t(426)=−0.78, p=0.43. Given that the
happy and sad conditions did not differ from one another, we collapsed
these conditions and found a significant effect of emotional ambiva-
lence on receptivity to alternative perspectives, F(1, 637)=12.11,
pb0.01.4

Final judgment accuracy
We first ran an ANOVA of the main effect of emotion condition on

final estimate error without any control variables. This ANOVA re-
vealed a significant main effect of emotion condition on final error,
F(2, 636)=2.99, p=0.05. Once we controlled for factors unique to
the decision context itself (e.g., MAD initial) and factors related to the
4 Participant‘s emotion was dummy coded for this and further relevant analyses as 1
for ambivalent and 0 for happy and sad.
participants' knowledge related to the task (e.g., familiaritywith the uni-
versities), the ANOVA of emotion condition on final estimate error
remained significant, F(2, 632)=5.11, p=0.01. Participants' initial esti-
mate error was the only covariate significantly related to the final esti-
mate error (MAD scores - mean absolute deviation from true answer),
F(1, 632)=277.71, pb0.01. Consistent with our hypothesis, the ambiva-
lent condition had lowerMAD scores (M=9,245.71, SD=3,266.08) than
did the happy condition (M=10,464.48, SD=6941.20), t(421)=3.19,
pb0.01. The ambivalent condition showed a tendency to have lower
MAD scores than did the sad condition (M=10,083.90, SD=4875.17),
t(425)=1.74, p=0.08, though this effect did not reach statistical
significance. However, given that participants in the happy and sad
conditions were not significantly different from one another on MAD
scores, t(426)=1.47, p=0.14, we combined these conditions to com-
pare with the ambivalent condition and found a significant effect of
emotion condition on final MAD scores, F(1, 633)=8.05, p=0.01.
Participants in the ambivalent condition had lower MAD scores (M=
9245.71, SD=3266.08) than participants in the single affective state
conditions (M=10,272.41, SD=5984.27).5

Initial judgment accuracy
Although we only gave participants the explicit opportunity to

consider alternative perspectives (in the form of peer advice) before
making their final estimates, and not before making initial estimates,
we also examined the effect for emotional ambivalence on initial es-
timate accuracy. The ANOVA of emotion condition on initial estimate
error, both excluding and including covariates, failed to reach statistical
significance (excluding covariates: F(2, 636)=0.25, p=0.78; including
covariates: F(2, 633)=0.09, p=0.91). While this specific analysis did
not mirror certain findings in Experiments 1 and 2, this could reflect a
key difference in the type of estimations participants faced. Specifically,
estimating historical private and public (in- and out-of-state) university
tuition rates (four years old) for participants that had a range of exposure
to these rates was plausibly a more difficult task compared to the more
familiar estimation tasks used in Experiment 1 (forecastingweather tem-
peratures) and in Experiment 2 (estimating common knowledge and
local trivia questions). Thus in this study receptivity anduse of external al-
ternative perspectives (i.e., tuition estimates from actual students) may
have been especially helpful in reaching more accurate final estimations.
This, of course, is only a tentative explanation. At least partial support for
this interpretation would require evidence that accuracy increases when
greaterweight is placed on advice fromothers inmaking final judgments.
To examine such evidence, next we directly tested the hypothesized full
model whereby the relationship between emotional ambivalence and ac-
curacy is mediated by receptivity to alternative perspectives.

Mediation effects

We used bias-corrected bootstrapping for estimating indirect ef-
fects (Preacher & Hayes, 2008). We performed this analysis by drawing
differences in the alternative perspectives available to participants led to differences in ac-
curacy, and do not include this variable in further analyses. Instead,we find that, as hypoth-
esized, ambivalent individuals‘ receptivity to alternative perspectives benefits.
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5000 random samples with replacement from the full sample (Efron
& Tibshirani, 1993). The indirect effect (i.e., the effect of emotional
ambivalence condition on accuracy via receptivity) was computed to
determine whether the indirect effect differed significantly from zero,
thus supporting mediation.

Receptivity to alternative perspectives mediates the effect of ambivalence
on accuracy

The results show that emotional ambivalence significantly decreased
error (see Table 1, Model 1) and significantly increased receptivity to
alternative perspectives (see Table 1, Model 3). With both emotional
ambivalence and receptivity to alternative perspectives simultaneously
entered into the regression, the effect of receptivity to alternative
perspectives on error remained significant (B=−6,114.45, SE=721.63,
pb0.01, 95% confidence interval −7531.5319 to −4697.3588), but
the effect of emotional ambivalence on error was reduced to non-
significance (B=616.82, SE=348.94, p=0.08, 95% confidence interval
−1302.0500 to 68.4013). These results are consistent with full media-
tion. A bootstrap estimation of the 95% confidence interval around
the indirect effect of emotional ambivalence on accuracy via receptivity
to alternative perspectives (−751.5735 to −172.6797), further sup-
ports full mediation.

In sum, although contrary to expectations, we do not find evi-
dence in this study that participants in the ambivalent condition
have significantly lower final error scores than participants in the
sad condition, we do find a marginal difference in the expected direc-
tion. More importantly, the results of Experiment 3b provides sup-
portive evidence for the proposed underlying mechanism explaining
why emotional ambivalence leads to increased accuracy in judgment
compared with single-affect states: Emotional ambivalence increases
receptivity to alternative perspectives, and thereby increases accuracy.

General discussion

The four experiments described in this article integrate and advance
research on emotional ambivalence (Larsen et al., 2001), dialectical
bootstrapping (e.g., Herzog & Hertwig, 2009; Larrick, Mannes, & Soll,
2011), and advice taking (e.g., See et al., 2011), providing causal evi-
dence that emotional ambivalence can increase accuracy in judgment
compared to single-affect states. Across divergent forecasting and esti-
mation tasks (future weather temperatures, general knowledge ques-
tions, and tuition estimates), these experiments are the first, to our
knowledge, to show the benefits of emotional ambivalence for improv-
ing accuracy in judgments and help shed light on anunderlying psycho-
logical process through which ambivalence aids individuals in decision
making. In particular, our findings support the notion that the benefits
of emotional ambivalence for accuracy result from the differential
Table 1
Study 3b: Regression analyses examining mediation of emotional ambivalence on error by

E

Model 1

B SE B β

Initial Error 0.21 0.01 0.55⁎⁎⁎

Student status (yes = 1) 655.53 351.95 0.06
Education level −26.16 139.13 −0.01
University familiarity −284.96 155.57 −0.06
Ambivalent condition −1033.46 364.27 −0.09⁎⁎

Receptivity to alternative perspectives –

Adj R2 0.324

Note. For Ambivalent condition variable, Ambivalent condition = 1, Happy & sad condition
n=639.

⁎ p≤ .05.
⁎⁎ p≤ .01.

⁎⁎⁎ p≤ .001.
effects of ambivalence relative to single emotions on cognitive process-
ing. The results show that emotional ambivalence increases receptivity
to alternative perspectives, which in turn increases accuracy.

Our findings open new avenues for research on the psychological
experience and consequences of ambivalence, including the explora-
tion of boundary conditions. Though our experiments focused on the
manifestation of ambivalence as the simultaneous experience of hap-
piness and sadness, other manifestations of emotional ambivalence
(e.g., happiness and fear) may reveal interesting additional insights
(Rothman, 2011). The ambivalent graduating college student, often
the exemplar par excellence of feeling happiness and sadness simulta-
neously, may be just as likely to simultaneously feel happiness and
fear—happiness at successfully completing an important life mile-
stone and fear about the uncertainty that lies ahead. The concerned
parent whose child just returned from a late evening out may feel
anger at the child for breaking curfew as well as gratefulness that
the child arrived safely. Whether other combinations of mixed emo-
tional states yield similar benefits in judgment accuracy as we have
shown in the present research should be examined in future research.

The present research focused on how ambivalence influences sub-
sequent judgments. However, an interesting direction for future re-
search is to explore whether and how the experience of ambivalence
influences the revision of judgments made in the past while experienc-
ing different affective states (e.g., non-ambivalent states). That ambiva-
lence appears to open up individuals to considering new information,
suggests it may also decrease anchoring to a prior judgment relative
to those experiencing a single affective state. Future research might
also fruitfully explore whether some individuals, such as those who
have a proclivity for emotional experiences that are broad in range as
well as differentiated (e.g., those high in emotional complexity, Kang
& Shaver, 2004), may show greater accuracy in judgments. It may
be that individuals high in emotional complexity could be reliably
more accurate to the extent that this emotional trait leads them to be
receptive to a broader set of information before making decisions.

Our findings also raise provocative questions about collective-level
estimation and forecasting scenarios, such as the popular Iowa Elec-
tronicMarkets (IEM) and Intradewebsites inwhich individuals can par-
ticipate in stock exchange-like markets about future events such as
elections and Oscar awards. How mixed affective states within an indi-
vidual improve individual judgments may very well have parallels for
processes that occur for collective judgments. Thus, a collective com-
prised of affectively heterogeneous individualsmight also bemore likely
to reflect alternative perspectives and therefore be more accurate than
a collective of affectively homogeneous individuals (c.f., Le Bon, 1896).
Indeed, recent empirical work provides initial evidence that collectives
comprised of more diverse individuals are more accurate in judgments
than those comprised of similar individuals (Jain, Bearden, & Filipowicz,
receptivity to alternative perspectives.

rror Receptivity to alternative
perspectives

Model 2 Model 3

B SE B β B SE B β

0.23 0.01 0.62⁎⁎⁎

727.86 333.88 0.07⁎

−153.13 132.80 −0.04
−362.67 147.83 −0.08⁎

−616.82 348.94 −0.06 0.07 0.02 0.14⁎⁎⁎

−6114.45 721.63 −0.28⁎⁎⁎ –

0.392 0.017

= 0.
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2012). Future research could complement this work by exploring how
the affective composition of collectives—whether diverse or homoge-
neous across individuals—influences the accuracy of the collective.

In sum, countering the lay notion that emotionally ambivalent indi-
viduals have difficulty making good decisions (Rothman & Wiesenfeld,
2007), our data suggest otherwise. Indeed, wisdom (e.g., judgment ac-
curacy) appears to increase when individuals experience such complex
and internally conflicted emotions. In this way, the ambivalent mind
can be a wise mind.
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