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Introduction

Overconfidence, defined as the “overestimat[ion] of [one’s own] performance in tasks
requiring ability, including the precision of [one’s own] information (DellaVigna 2009, p.
341),” is an important deviation from standard utility theory. A vast behavioral finance
literature has identified overconfidence as a key determinant of financial outcomes
(Alpert and Raiffa 1982; and Barberis and Thaler 2003). While corollaries of
overconfidence abound, its identified determinants number few; generally,
overconfidence is higher in men than women and is prevalent across levels of task-
performance and expertise.

In recent work, Ifcher and Zarghamee (2011b) establish that positive affect
significantly increases overconfidence in a laboratory experiment. From this work,
though, the effect of negative affect on overconfidence cannot be determined: negative
and positive affects do not necessarily have opposing effects, and different negative
affective states—i.e. fear versus anger—often give rise to very different behaviors (Isen
2007). Following the design of Ifcher and Zarghamee (2011b), we conduct a laboratory
experiment to identify the effect of three negative affects—fear, anger, and sadness—on
overconfidence. After completing a monetarily incentivized set of trivia and math
questions, subjects watch an affect-inducing film clip and then estimate their
performance, both in absolute terms and relative to other subjects. These estimations are
also monetarily incentivized. We find that, like positive affect, these negative affects

increase overconfidence, reducing earnings.



Literature Review'

Overconfidence

It has been consistently found that decision makers’ own-estimated performance exceeds
their actual performance, and their estimated ranking among peers exceeds their actual
ranking (DellaVigna 2009). Overconfidence has been identified amongst both novices
and experts in a variety of professions, including clinical psychologists, physicians,
nurses, investment bankers, engineers, entrepreneurs, lawyers, negotiators, and managers
(Barber and Odean 2001).

In the behavioral finance and economics literature, overconfidence has been
shown to cause overtrading (DeBondt and Thaler 1995; Barber and Odean 2001; Statman
et al. 2006; Glaser and Weber 2007; and Kim and Nofsinger 2007), speculative bubbles
(Daniel et al. 1998; Scheinkman and Xiong 2003; Shiller 2003; and Michailova 2010)
inferior corporate investments (Malmendier and Tate 2005), and acceptance of stock
options as compensation (Oyer and Schafer 2005).

Although its effects are many, the known determinants of overconfidence are few.
Aspects of the choice task can exacerbate overconfidence. These include abstractly
defined goals, and decisions that are low in frequency or produce noisy feedback
(Malmendier and Tate 2005). Overconfidence has also been consistently linked to
gender, with men exhibiting more overconfidence than women (Lundeberg et al. 1994;
Barber and Odean 2001; Niederle and Vesterlund 2007; Croson and Gneezy 2009). The

current research aims to determine whether negative affects impact overconfidence.

! For a more detailed review of the overconfidence literature, see Ifcher and Zarghamee (2011b).



Behavioral Effects of Negative Affect

The literature on the behavioral effects of emotions can be broadly divided based on the
valence of the emotions—namely positive or negative. Although there is not 100%
unanimity amongst psychologists, the view that positive affect promotes cognitive
flexibility —openness to information, broadening of focus and attention, and improved
integration of information—is generally supported by the experimental evidence (see Isen
2008), and even by neural research (Ashby et al. 1999; and Isen 2008).

The effects of negative affect, though equally important, are not as easily
organized or summarized as those of positive affect. First off, the independence of
positive and negative affect is well-established in psychology, so positive and negative
affect do not necessarily have opposite effects (Norman M. Bradburn 1969; Diener and
Emmons 1984; Watson et al. 1988; Lyubomirsky et al. 2005; and Isen 2007). Further,
distinct positive affects are less likely to have variant effects on behavior than are distinct
negative affects (Isen 2007)%, so the negative-affect literature must be considered
separately by affect.

Theories of how affects impact behavior have evolved considerably, and the most
current theory —the appraisal-tendency framework —comprises elements of its
predecessors, to which we now turn. Theories of availability and mood-congruency hold
that positive (negative) moods affect behavior by favoring the accessibility of similarly
“valenced” —i.e. positive (negative) —thoughts and memories (Tversky and Kahneman
1973; Isen et al. 1978). For example, a depressed mood may make available thoughts

and memories of a friend’s accidental death; these thoughts distort the probability I

2 Much of this is due to the fact that the distinct positive affect that most studies are concerned with is a
happy mood. Also, many studies that consider negative affect elicit only a particular affect—usually
sadness.



assign to accidents and thus make me more likely to purchase insurance. Subsequent
theories take into account affect’s impact on not just perceptions but motives. The theory
of mood-maintenance avers that good moods, as desirable end-goals, change behavior in
order to be prolonged (Isen 1984); inversely, the theory of mood-repair suggests that bad
moods change our behavior in order to improve mood (Zillman 1988). Yet another class
of theories sees affect as an indirect source of information for decision-making: when
evaluating an item or choice, a good or depressed mood may be misinterpreted as
relevant information and so sway judgments and behavior (Schwarz and Clore 1983):
respondents to a survey conducted on a rainy day report lower life-satisfaction than those
surveyed on a sunny day (Schwarz and Clore 1983), and stock returns are decreased by
unexpected cloud-cover (Saunders 1993; and Hirshleifer and Shumway 2003) and
important sports losses (Edmans et al. 2007).

The appraisal-tendency framework relies upon each emotion’s characterization
along a range of dimensions (Smith and Ellsworth 1985; and Lerner and Keltner 2001).
These dimensions—the emotion’s appraisal tendencies —determine how the emotion
alters our perceptions or motives, what information it conveys, and ultimately how it
impacts our behavior. For example, disgust “revolves around the appraisal theme of
being too close to an indigestible object or idea (Lerner et al. 2004, p. 337);” it therefore
encourages expulsion and attenuates status-quo bias (Han et al. 2010). Below, we review

appraisal tendencies of fear, anger, and sadness and evidence of their effects.

Fear



The appraisal-tendencies associated with fear are unpleasantness, high uncertainty over
outcomes, and low control over the situation (Smith and Ellsworth 1985). Indeed, in
controlled experiments, induced fear has been shown to increase perceived risk (Johnson
and Tversky 1983; Lerner and Keltner 2001). The appraisal-tendency framework thus
suggests that the reduction of uncertainty and avoidance of risk take on paramount
importance as motives (Raghunathan and Pham 1999). Evidence of this is also provided
by controlled experiments, wherein induced fear increases preference for low-risk, low-
reward lotteries over high-risk, high-reward lotteries (Raghunathan and Pham 1999).
Uncertainty-reduction and risk-avoidance suggest, albeit indirectly, that induced fear

should decrease overconfidence.

Anger

Anger, like fear, is a negative emotion, but is fear’s opposite in many dimensions: it is
associated with certainty about a negative situation and who is to blame for it and with a
sense of personal control over fixing or coping with it (Lerner and Tiedens 2006).
Further, the sense of certainty it imbues is thought to reduce the motivation to process
new information carefully (Inbar and Gilovich 2011). Controlled experiments have
found that it increases risk-seeking (Lerner and Tiedens 2006), stereotyping
(Bodenhausen 1994), preferences for in-group members versus out-group (Mackie et al.
2000; and DeSteno et al. 2004), rejection of unfair ultimatum-game offers (Andrade and
Ariely 2009), and punishing behavior (Goldberg et al. 1999); and decreases perceived
risk (Johnson and Tversky 1983; Lerner and Keltner 2001), trust (Dunn and Schweitzer

2005), and preference for public welfare assistance (Small and Lerner 2005). Because it



enhances a sense of personal control and diminishes careful thought-processing, anger is

hypothesized to increase overconfidence.

Sadness

The appraisals associated with sadness are loss, helplessness, and diminished sense of
control over the situation (Smith and Ellsworth 1985; Lerner et al. 2004). Controlled
experiments have found that sadness evokes behavior that rewards both the self and
others: it increases self-evaluations’ (Jundt and Hinsz 2002); consumption of tasty,
fattening foods (Garg et al. 2007; valuation of, willingness to pay for, and spending on
new products (Lerner et al. 2004; Cryder et al. 2008); preference for high-risk, high-
reward lotteries over low-risk, low-reward lotteries (Raghunathan and Pham 2005)
despite increased perceived risk (Johnson and Tversky 1983; Lerner and Keltner 2001);
helping behavior (Manucia et al. 1984); and reciprocity in gift-exchange games
(Kirchsteiger et al. 2006).

The above findings are consistent with mood-repair: sad individuals take actions
to improve their affective states (Clark and Isen 1982). Another account relies on the
consistent finding that sadness increases self-focus (Wood et al. 1990; Salovey 1992; and
Silvia et al. 2006). Cryder et al. (2008) demonstrate that the effect of sadness on spending
is mediated by self-focus, and they hypothesize that sadness and self-focus indirectly
“trigger[] an implicit desire to enhance the self (p. 526).”

From these findings, we would expect sadness to increase overconfidence.

Further support for this hypothesis is offered from papers that explicitly study the effect

* Brown and Mankowski (1993) find that sadness only decreases self-evaluations in individuals with low
self-esteem.



of sadness on overconfidence. Although Allwood and Bjorhag (1991) find that negative
affect has no effect on overconfidence, Allwood et al. (2002) and Kuvaas and Kaufmann
(2004) compare the effect of positive to negative affect (sadness, specifically) on
overconfidence without a neutral condition and find no difference. This would be
consistent with sadness increasing overconfidence, given that Ifcher and Zarghamee

(2011b) find that positive-affect increases overconfidence relative to neutral-affect.

Experimental Design

In brief, the experimental procedure was as follows (additional details are provided
below): First, subjects read detailed instructions regarding the experimental session; the
instructions were also read aloud by the experimenter. Second, subjects read and signed
the informed consent form. Third, subjects took a 30-question quiz. Fourth, the mood-
inducement procedure was administered. Fifth, subjects evaluated their performance on
the quiz. Sixth, subjects answered questions regarding their mood. Seventh, subjects
answered questions regarding their demographic and psychological characteristics.
Finally, subjects received their payments and exited the experimental session. In total,
the experimental session lasted approximately 45 minutes, and subjects received an
average of $15 for their participation (all instructions and forms are presented in

Appendix A).

Subjects
The laboratory experiment was conducted at the Center for Experimental Social Science

(CESS) laboratory at New York University. One-hundred and seventy-nine students were



recruited using CESS’s online recruitment tool. Prospective subjects were told that
participation in the study would take less than an hour and that they would be paid for
their participation, with an average payment between $15 and $20, a minimum payment

of $10, and a maximum payment of $25.

Quiz (Activity 1)

In the first part of the experiment, called Activity 1, subjects were given 15 minutes to
complete a 30-question quiz. The instructions for Activity 1, which were also read aloud,
stated that subjects would be paid $0.50 for each answer that was exactly correct, and that
no partial credit would be given. The quiz included 20 trivia and 10 “math” questions.
The trivia questions ranged in difficulty from, “The United States shares the longest
unguarded border in the world with what country?” (correct answer: “Canada”) to, “Who
ruled Iraq before Saddam Hussein?” (correct answer: “Ahmed Hassan al-Bakr”). The
trivia questions closely followed those used by Moore and Small (2007). The math
questions asked subjects to add five two-digit numbers; the two-digit numbers were

generated randomly. The math questions were similar to those used in Niederle and

Vesterlund (2007).

Mood inducement

We attempted to manipulate subjects’ mood by showing them a short film clip. The use
of film clips to induce moods is common in psychological and, increasingly, economic
experiments (Gross and Levenson 1995; Kirchsteiger et al. 2006; Rottenberg et al. 2007,

Ifcher and Zarghamee 2011a; and Oswald et al. 2011). Further, the use of film clips has



been shown to be one of the most effective means of inducing negative affects
(Westerman et al. 1996).

In our experiment, subjects were randomly assigned either to one of three
treatment groups —fear (44 out of 179), anger (44 out of 179), and sadness (49 out of
179)—and watched a film clip intended to induce the appropriate negative affect; or to
the control group (42 out of 179) and watched a film clip intended to induce neutral
affect. Except for the variant film clip, the experimental procedure was identical for the
treatment and control groups.

Our choice of film clips followed Gross and Levenson (1995), in which over 200
film clips were evaluated for their efficacy in inducing each of eight different affects. The
film clip in the anger treatment was a scene from My Bodyguard (Simon, 1980), in which
bullies taunt and beat-up a silent, teenage boy. The film clip in the fear treatment was a
scene from Silence of the Lambs (Goetzman, 1991), in which a female FBI agent pursues
a suspect into a dark and eerie basement. The film clip in the sadness treatment was a
scene from The Champ (Lovell, 1979), in which a boy’s father, a boxer, dies after a
match while the boy is watching. The neutral-affect film clip was a “screensaver”-like

animation of colored sticks. The film clips were each roughly 4 minutes long.

Performance self-evaluation (Activity 2)
In activity 2 subjects evaluated their performance on the quiz (Activity 1) by answering
the following four questions:

1. ”How many of the 30 questions in Activity 1 do you think you answered correctly?”
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2. “How well do you think you did in Activity 1?” where possible responses ranged
from 1, “Very poor,” to 7, “Very well”

3. “I think that I answered more / fewer (circle one) questions

correctly than did the typical participant in this session.”
4. “In terms of correct answers in Activity 1, how do you think you performed relative
to all the other participants in this session?” where possible responses ranged from 1,

“Well below average,” to 7, “Well above average”

Two of the four questions, the first and third, were incentivized financially. The
instructions to Activity 2, which were also read aloud, informed the subjects in detail
about the payment scheme for Activity 2. Specifically, subjects were informed that they
would receive $5 if their answer to question 1 was correct, and $3 ($1) if their answer
was within 3 (6) of the correct answer. The payment scheme for question 3 was similar,
except that subjects had to estimate their relative performance within 2 (4) questions
correctly to receive the $3 ($1) payment, respectively (again Appendix A contains the

instructions for the entire experiment).

Affect check (questionnaire 1)
Next subjects completed the Positive Affect Negative Affect Schedule (PANAS) to
confirm that the mood-inducement procedure had the intended effect (Watson et al.

1988). Specifically, subjects were asked to rate how much of 7 positive and 9 negative

* Immediately preceding this question on the form was the following statement: “Activity 1 had 30
questions. Compared to the typical participant in this session, how many more or fewer questions do you
think you answered correctly? (In other words, compare how many of the 30 questions in Activity 1 you
think the typical participant answered correctly to your answer to question #1 above).

11



affects they felt during the film clip, where possible responses ranged from 1 (“You do
not feel even the slightest bit of the emotion™) to 10 (“’You feel the most of the emotion
you have ever felt in your life”). The seven positive affects are amusement, arousal,
contentment, happiness, interest, relief, and surprise; the nine negative affects are anger,
confusion, contempt, disgust, embarrassment, fear, pain, sadness, and tension. The
PANAS was framed to capture emotions felt during the film clip to avoid any
confounding mood-effects from completing the self-evaluation (Activity 2). Further,
since the primary objective of this research is to examine the impact of negative affects
on overconfidence, the self-evaluation (Activity 2) was administered before the affect
check. This order of events eliminated the possibility that the induced mood would be
moderated, or nullified, by the affect check. Finally, as a secondary affect check subjects

99 <<

were also asked whether the film clip made them: “angrier,” “more fearful,” or “sadder”

in questionnaire 2 (described below).

Demographic and personality traits (questionnaire 2) and completing the session
Finally, subjects were asked about their demographic and psychological characteristics as
well as how the film clip made them feel. When all subjects had completed
Questionnaire 2 they received their payments and exited the experimental session. They
were given the experimenters’ contact information and were instructed to contact the

experimenters if they had questions.

Descriptive results

Demographic characteristics

12



Over half of the subjects are female (64 percent), most are U.S. citizens (79 percent), and
subjects’” average age is 20 (see Table 1). Almost all of the subjects are either Asian (56
percent) or White (29 percent). Subjects were mostly students in the College of Arts &
Science (63 percent) or the School of Business (21 percent). More than two-thirds of the
subjects are either freshmen (35 percent) or sophomores (35 percent). The most heavily
represented religious identities are atheist (39 percent) and Christian (38 percent),
accounting for more than three-quarters of the subjects. Less than half of the subjects (41
percent) reported that they practice their religion and almost half (48 percent) rarely
attend religious services (once per year at most). Fifty-five percent report family incomes
below $100,000, 15 percent above $200,000, and 30 percent in between. Finally, 46
percent of subjects self-identify as liberal, 43 percent as moderate, and 8 percent as
conservative.

For most demographic characteristics, there are not statistically significant
differences between subjects in the treatment and control groups. However, despite
random assignment, there are five differences with a p-value of less than 0.05. Four of
these are between the fear treatment and the control group. The proportion of male
students, White students, students in the College of Arts & Sciences, and students with
family incomes above $200,000 is greater in the fear treatment than in the control group.
Lastly, the average age of subjects in each treatment group is lower than in the control
group. While there is no obvious reason to believe that these differences would confound
the results —since it is unclear how gender, race, college, family income, and age interact
with affect and overconfidence —it is nonetheless prudent to control for these

demographic characteristics in the econometric analysis.
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Affect check

Subjects in each treatment group report significantly higher levels of the target affect than
subjects in the control group: 5.19 versus 2.56, p = 0.00, for anger; 4.48 versus 1.98,p =
0.00, for fear; and 5.18 versus 1.80, p = 0.00, for sadness (see Table 2). Further evidence
that the mood-inducement procedure has the intended effect can be seen in responses to
the following questions from Questionnaire 2: “Did seeing the video clip make you?” (1)
“angrier,” (2) “more fearful,” or (3) “sadder.” The proportion of subjects in each
treatment group who state that the film clip changes their mood as intended is
significantly greater than it is in the control group: 0.46 versus 0.12, p < 0.01, for angrier;
0.36 versus 0.10, p < 0.01, for more fearful; and 0.63 versus 0.10, p = 0.00, for sadder
(see Table 2). Finally, total negative affect—the sum of the nine negative affect scores
from the PANAS —is greater for subjects in each treatment group than it is for subjects in
the control group: 37.63 versus 22.22, p = 0.00, for anger; 27.60 versus 22.22,p <0.10,
for fear; and 31.53 versus 22.22, p = < 0.01 for sadness.

Total positive affect—the sum of the seven positive affect scores from the
PANAS —is marginally lower for subjects in anger and sadness treatments than for
subjects in the control group: 16.91 versus 20.54, p < 0.10, for anger; and 16.87 versus
20.54, p< 0.10, for sadness. Interestingly, however, total positive affect is greater, but not
significantly so, for subjects in the fear treatment than for subjects in the control group:
22.21 versus 20.54, n.s. This difference arises because the fear treatment’s film clip
increases interest scores compared to the neutral-affect film clip: 6.09 versus 4.05, p <

0.01; neither of the other negative-affect film clips has this impact. As a matter of fact,
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all other positive-affect scores for subjects in the three treatment groups are weakly less
than the scores for subjects in the control group. Thus, the negative-affect film clips do
not increase positive-affect scores in general. Finally, subjects in the fear treatment
report that they enjoy watching the film clip significantly more than subjects in the
control group: 4.68 versus 3.54 (p = 0.00). Again, neither of the other negative-affect film
clips has this impact.” In the econometric analysis, we control for subjects’ interest
scores and how much they enjoyed the film clip.

Finally, each negative-affect film clip statistically significantly (p < 0.1) increases
untargeted negative-affect scores. The anger treatment’s film clip significantly increases
contempt, disgust, embarrassment, sadness, and tension scores; the fear treatment’s film
clip increases disgust, and tension scores; and the sadness treatment’s film clip increases
disgust, fear, pain, and sadness scores. Further, the proportion of subjects in the anger
treatment who state that the film clip made them sadder is significantly greater than it is
in the control group: 0.57 versus 0.10, p < 0.01. Thus, we were not able to induce the
three negative affects—anger, fear, and sadness—without “spillover” to other negative
affects. Consequently, we examine the impact of negative affect on overconfidence with
the treatment groups combined —pooling across all the negative affects —as well as

separately.

Overconfidence

> We believe these two unanticipated effects in the fear treatment—elevated interest scores and greater
enjoyment—stem from the fact that Silence of the Lambs is a well-known film that many subjects may have
already seen featuring a contemporary celebrity many subjects are familiar with. The other negative-affect
film clips are less well-known.
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The two primary measures of overconfidence used in this research are derived from the
responses to questions 1 and 3, the incentivized questions from Activity 2. In particular,
“Absolute Overconfidence” (AOC) is defined as the difference between the estimated
(question 1 from Activity 2) and actual number of correct answers on the quiz. For
example, if a subject estimated that she answered 20 (14) questions correctly but actually
answered 17 correctly, then the subject’s AOC would be +3 (-3). "Relative
Overconfidence” (ROC) is defined as the difference between a subject’s estimated
(question 3 from Activity 2) and actual number of correct answers on the quiz relative to
all subjects in the same session. For example, if a subject estimated that she answered 4
more (4 fewer) questions correctly than the average subject in the same session—and she
actually answered 2 more questions correctly than the average in the session—then the
her ROC would be +2 (-6).

Subjects exhibit both AOC and ROC statistically significantly greater than zero.
Across all subjects average AOC is 1.61 and ROC is 0.85 (see Columns (2) and (3) of
Table 3). Overconfidence is diffuse, 64 percent of subjects exhibit AOC and 63 percent
exhibit ROC. The magnitude of AOC is substantial. Subjects overestimate their own
performance by 9 percent, estimating, on average, that they answer 1.61 more questions
correctly than they actually do; subjects average 18.31 correct answers on the quiz, but
the average estimate is 19.92.

Given the well-established finding that men exhibit greater overconfidence than
women, it 1s of interest to examine AOC and ROC by gender. As measured by AOC, men
exhibit marginally statistically significant greater overconfidence than do women (2.3

versus 1.2, p <0.06); and a greater proportion of men exhibit overconfidence than do
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women (0.69 versus 0.61, n.s.) (see Columns (5) and (8) of Table 3). As measured by
ROC, however, there is no evidence that men exhibit greater overconfidence than do
women (0.85 versus 0.85,n.s.) (see Columns (6) and (9) of Table 3). It is also interesting
to note that men answer a significantly greater number of quiz questions correctly (19.2
versus 17.3, p-value < 0.01) (see Columns (4) and (7) of Table 2).

Finally, AOC and ROC are regressed separately on each demographic
characteristic to determine if there is a statistically significant relationship between
overconfidence and the demographic characteristic; robust standard errors are calculated
by clustering subjects by session. With AOC as the regressand, five variables (in addition
to female) have at least marginally statistically significant coefficients: U.S. citizen
(positive), Asian (negative), White (positive), senior (positive), and graduate student
(negative) (see Table 4). With ROC as the regressand, one variable has a statistically

significant coefficient: graduate student (negative).

Main results

To study the effect of negative affect on overconfidence, we estimate a model of the

following form:

(1) Overconfidence = f,;Treatment + X' By + Y’ By

where Overconfidence is measured by AOC or ROC; Treatment is a treatment dummy
that equals one if the subject is in the treatment group and zero otherwise (the negative-

affects treatments are first pooled and then included separately); X denotes the vector of
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demographic control variables (gender, age, citizenship, race, college, graduating class,
religious identity, religious practice, family income, and political identity); and Y denotes
the vector of additional control variables (performance on the quiz, interest score, and
enjoyment of the film clip). The first additional control is included since overconfidence
varies with quiz performance. The other two are included because the fear treatment’s
film clip increases interest scores on the PANAS and subjects in the fear treatment enjoy
watching the film clip more than any other group. Finally, OLS is used to estimate

equation (1). Robust standard errors are calculated by clustering observations by session.

AOC treatment effect
Estimating equation (1) with the treatment groups pooled, the coefficient on Treatment is
positive, but insignificant, with no control variables (b =1.01, n.s.). Adding the
demographic control variables increases the magnitude and the significance of the
coefficient: it is now larger and statistically significant (b = 1.46, p < 0.05). Finally,
adding the additional control variables, Y, does not martially change the coefficient (b =
1.73,p < 0.05) (see Columns (1) — (3) of Panel (1) in Table 5). The results appear to
indicate that putting subjects in a negative mood increases their overconfidence (as
measured by AOC). The size of the effect appears quite large. The treatment effect is
greater than 60 percent of average AOC, 1.61, across all specifications.’

Given that Asians and females exhibit significantly less AOC than non-Asians

and males, respectively, we examine whether the pooled treatment effect differs by race

® Only two other coefficients from estimating equation (1) are marginally statistically significant. The
coefficient on age is positive and marginally statistically significant and the coefficient on not a U.S. citizen
is negative and marginally statistically significant (see Table 6).
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(Asian versus non-Asian) or gender.” Specifically, the following interaction terms are
added individually to equation (1): Treatment*Asian and Treatment*Female.
Interestingly, the coefficient on each interaction term is negative, though not statistically
significant; and the corresponding coefficient on Treatment is positive, statistically
significant, and greater than it was before (see Columns (4) & (5) of Panel (1) in Table
5). For example, the coefficient on Treatment*Asian is -1.85,n.s., and the coefficient on
Treatment 1s 2.96, p < 0.01. This appears to indicate that Asians’ AOC is less affected by
the induced negative mood than is non-Asians’ AOC. Further evidence of the variant
treatment effect is apparent when one estimates equation (1) for Asians and non-Asians
separately. The coefficient on Treatment is smaller when the sample is restricted to
Asians than when it is restricted to non-Asian (b =1.56, n.s., versus b =3.27,p < 0.10,
respectively) (see Columns (4a) and (4b) of Panel (1) in Table 5). The same pattern
emerges when one interacts gender with Treatment (see Columns (5), (5a) and (5b) of
Panel (1) in Table 5). Thus, not only do Asians and females exhibit less AOC, on
average, than non-Asian and males, respectively, but they also appear to be less affected
by the induced negative mood.®

Estimating equation (1) with the treatment groups not pooled, one finds that the
treatment effect is always positive but not necessarily statistically significant. The

strength of the results vary by treatment with the sadness treatment having the strongest

7 Recall that 56 percent of the sample was Asian. The next largest group was whites, 29 percent.

¥ We explore the possibility that this results from the mood-inducement procedure having varying efficacy
across race (Asian versus non-Asian) and gender. However, there is no statistically significant difference
in the target-affect scores across race and gender in each treatment group. Further, there is only one
statistically significant difference in total negative affect across race and gender. Female subjects in the
sadness treatment report significantly greater total negative affect than male subjects. This would appear to
indicate that the sadness treatment’s film clip has a greater effect on female subjects’ mood than on male
subjects’ mood. Thus, the variant treatment effect across race and gender does not appear to result from the
mood-inducement procedure having a variant effect across race and gender.
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results, the fear treatment having the next strongest results, and the anger treatment
having the weakest results. In the second and third specification, the coefficient on
Treatment 1s positive and statistically significant for the sadness treatment (b =1.92,p <
0.05,and b =2.24, p < 0.05, respectively); positive and marginally statistically significant
with the fear treatment (b = 1.31,p <0.10,and b = 1.82, p < 0.10, respectively); and
positive and insignificant with the anger treatment (see Columns (2) & (3) of Panel (2) in
Table 5).

Interacting Treatment (not pooled) with race (Asian and non-Asians) and gender,
one finds a similar pattern as with the pooled treatments. Again, the coefficient on each
interacted term is negative though generally not statistically significant (4 out of 6), and
the corresponding coefficient on Treatment is positive and generally, at least, marginally
statistically significant (5 out of 6). For example, for the sadness treatment, the
coefficient on Treatment*Asian is negative and statistically significant, and the
corresponding coefficient on Treatment is positive and statistically significant (b = -3.41,
p<0.05,and b=4.61,p <0.01, respectively), indicating that the sadness treatment
appears to increase non-Asians’ overconfidence more than Asains’ overconfidence (as
measured by AOC). Among the interaction results, the following is interesting and worth
noting: in the anger treatment, the coefficients on Treatment™*Female and Treatment are
virtually equal in magnitude and are both statistically significant, but of opposite signs.
This appears to indicate that while the anger treatment has a large, positive impact on

men’s overconfidence, it has virtually no impact on women’s overconfidence (as

measured by AOC).
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ROC treatment effect

The effect of negative affect on ROC is similar to its effect on AOC, but less marked both
in terms of magnitude and statistical significance. In the regression of ROC on the
pooled treatment groups, the coefficient on Treatment is always positive but only
approaches statistical significance in the second and third specifications: b=0.92, p <
0.11,and b=0.93,p <0.13 (see Columns (1) to (3) of Panel (1) in Table 7). With the
treatment groups not pooled, the coefficient on Treatment is again always positive but
only approaching statistical significance for the fear treatment: b=1.45,p<0.11 and b =
1.46,p <0.01 for the second and third specifications, respectively (see Columns (1) to (3)
of Panel (2) in Table 7). Interacting Treatment with race (Asian versus non-Asian) and
gender, one finds that all the interaction terms’ coefficients to be positive but not
statistically significant, and the corresponding coefficient on Treatment is smaller than it
was before and never statistically significant (see Columns (4) & (5) of Panel 2 in Table
7).

In summary, there is moderate evidence that negative affect increases
overconfidence (as measure by ROC). However, the size and statistical significance of
the effect is smaller than when overconfidence is measured by AOC. The ROC results
are strongest for the fear treatment and weakest for the anger treatment; in contrast, the
AOC results are strongest for the sadness treatment. Finally, there is weak evidence that
Asians and females” ROC is more affected by the negative-mood inducement than is non-

Asians and males’ ROC, respectively; this is the opposite of what is observed for AOC.

Discussion
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To identify the effect of negative affects on overconfidence, we conducted a random-
assignment experiment in which subjects evaluated their performance on a quiz after
experiencing either a negative- or neutral-affective shock. In summary, we find that
negative affect increases overconfidence: compared to subjects who experience a neutral-
affect shock, those who experience a negative-affect shock estimate having performed
better on the quiz in absolute terms, and to lesser extent, relative to their peers. On
average, a negative-affect shock increases AOC and ROC by between 1 to 3.7, and 0.4 to
0.9, respectively. These effects correspond to an AOC-increase of between 123% and
457% (the average AOC for subjects in the neutral-affect inducement is roughly 0.8
questions) and an ROC-increase of between 73% and 111% (the average ROC for
subjects in the neutral-affect inducement is roughly 0.9 questions). Comparing these
figures to Ifcher and Zarghamee’s (2011b) estimations of the effect of positive affect on
overconfidence, we find that, in percentages, the effect of negative affect on AOC is
approximately three times greater that of positive affect, but that the effect on ROC is
roughly a quarter of that of positive affect.

In contrast to our hypotheses, our qualitative findings do not depend on the
specific negative affect induced: fear, anger, and sadness all increase overconfidence
(only for fear and sadness are the effects generally statistically significant). While
sadness has the hypothesized effect, our prediction that fear would decrease
overconfidence was sharply contrasted, and our prediction that anger would increase
overconfidence was only qualitatively support. We believe that this is primarily due to
affective spillovers in the negative-affect-inducements. Each of the negative-affect-

inducements increases other negative affects in addition to its target affect, thereby
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precluding clean identification of the effects on overconfidence of the target affects. That
said, each negative-affect-inducement has the largest effect on its target affect, so it may
be that the results for individual affects are valid and our hypotheses were misguided.’
Importantly, the data does not suggest that the increased overconfidence attributed
to negative affect is purely a result of positive affect—an established determinant of
overconfidence —having been produced by the mood-inducement procedure (Ifcher and
Zarghamee 2011b). Relative to the neutral-affect treatment, the anger and
sadnesstreatments do not produce more enjoyment of the clip, arousal, interest, or any
other positive affect. The fear treatment does increase interest, total positive affect, and
enjoyment of the film clip; but econometric analysis reveals a strong fear-effect even
controlling for positive affect. That positive and negative affect both increase
overconfidence is suggestive of a “hot-cold” effect, perhaps that overconfidence is
exacerbated by any emotional arousal. Be that as it may, behavioral effects of intense
mood-states are not necessarily amplifications of the effects of mild ones, so
intensification of negative affect will not necessarily increase overconfidence (Isen

2007).

? That all negative affects had the same effect on overconfidence is not at odds with the appraisal-tendency
framework, nor does it imply that valence-based theories of affect are supported. Further research is
necessary to establish the mechanism behind our results. The emotion-regulation literature offers another
possible mechanism. Emotions—particularly negative ones—potentially give rise to regulatory processes
like suppressing the expression of emotion or reappraising the meaning of the situation; so the estimated
effects of emotions may be the effects of the regulatory processes (Heilman et al. 2010). Being in a
laboratory experiment with a roomful of subjects may well encourage emotional regulation, but we have no
way to analyze this possibility.
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Table 1: Demographic characteristics of the subjects

Al Neutral affect Anger affect Fear affect Sadness affect
(control) (treatment 1) (treatment 2) (treatment 3)

Female 0.637 (0.04) 0.738 (0.07) 0.636 (0.07) 0.477 (0.08) ** 0.694 (0.07)
Agen 19.644 (0.17) 20.865 (0.70) 19.250 (0.17) ** 19.250 (0.19) ** 19.429 (0.16) **
U.S. citizen® 0.790 (0.03) 0.795 (0.07) 0.864 (0.05) 0.841 (0.06) 0.673 (0.07)
Race™"

Asian 0.559 (0.04) 0.595 (0.08) 0.523 (0.08) 0.386 (0.07) * 0.714 (0.07)

Black 0.078 (0.02) 0.095 (0.05) 0.136 (0.05) 0.068 (0.04) 0.020 (0.02)

Hispanic 0.056 (0.02) 0.071 (0.04) 0.045 (0.03) 0.045 (0.03) 0.061 (0.03)

White 0.291 (0.03) 0.190 (0.06) 0.295 (0.07) 0.477 (0.08) *** 0.204 (0.06)
College

Arts & Sciences 0.631 (0.04) 0.548 (0.08) 0.682 (0.07) 0.773 (0.06) ** 0.531 (0.07)

Business 0.207 (0.03) 0.167 (0.06) 0.159 (0.06) 0.159 (0.06) 0.327 (0.07) *

Other 0.162 (0.03) 0.286 (0.07) 0.159 (0.06) 0.068 (0.04) *** 0.143 (0.05) *
Class

Freshman 0.346 (0.04) 0.238 (0.07) 0.364 (0.07) 0.432 (0.08) * 0.347 (0.07)

Sophomore 0.352 (0.04) 0.381 (0.08) 0.364 (0.07) 0.295 (0.07) 0.367 (0.07)

Junior 0.128 (0.03) 0.167 (0.06) 0.159 (0.06) 0.114 (0.05) 0.082 (0.04)

Senior 0.134 (0.03) 0.143 (0.05) 0.114 (0.05) 0.136 (0.05) 0.143 (0.05)

Graduate student 0.039 (0.01) 0.071 (0.04) 0.000 (0.00) * 0.023 (0.02) 0.061 (0.03)
Religious identity”

Atheist 0.385 (0.04) 0.405 (0.08) 0.295 (0.07) 0.409 (0.07) 0.429 (0.07)

Christian 0.380 (0.04) 0.310 (0.07) 0.477 (0.08) 0.341 (0.07) 0.388 (0.07)

Other religion 0.235 (0.03) 0.286 (0.07) 0.227 (0.06) 0.250 (0.07) 0.184 (0.06)
Practicing religion” 0.409 (0.04) 0.475 (0.08) 0.455 (0.08) 0.279 (0.07) * 0.429 (0.07)
Religious service attendance”

<Once ayear 0.475 (0.04) 0.429 (0.08) 0.432 (0.08) 0.523 (0.08) 0.510 (0.07)

>Once a year & <Once a month 0.263 (0.03) 0.238 (0.07) 0.318 (0.07) 0.295 (0.07) 0.204 (0.06)

>Once a month 0.223 (0.03) 0.214 (0.06) 0.250 (0.07) 0.136 (0.05) 0.286 (0.07)
Family Income”

< $100,000 0.547 (0.04) 0.548 (0.08) 0.500 (0.08) 0.432 (0.08) 0.694 (0.07)

>$100,000 & <§200,000 0.240 (0.03) 0.190 (0.06) 0.341 (0.07) 0.273 (0.07) 0.163 (0.05)

> $200,000 0.151 (0.03) 0.071 (0.04) 0.136 (0.05) 0.250 (0.07) ** 0.143 (0.05)
Political identity”

Liberal 0.458 (0.04) 0.405 (0.08) 0.477 (0.08) 0.545 (0.08) 0.408 (0.07)

Moderate 0.430 (0.04) 0.452 (0.08) 0.455 (0.08) 0.318 (0.07) 0.490 (0.07)

Conservative 0.078 (0.02) 0.071 (0.04) 0.068 (0.04) 0.091 (0.04) 0.082 (0.04)
Observations 179 42 44 44 49

standard errors mn parenthesis.

" the following data 1s mussing: age (5 observations), citizenship (3), race (2), religious identity (2), practicing religion (3), religious service attendance
(6), family income (11), and political identity (6).

* one subject indicated a race other than Asian, Black, Hispanic, or White

* ** and F** sigmify that the means are significantly different with a p-value < 0.10, 0.05, and 0.01, respectively
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Table 2: Results of affect check

Neutral affect
(control)

Anger affect

(treatment 1)

Fear afect

(treatment 2)

Sadness affect
(treatment 3)

Panel 1: affect scores from PANAS

Total negative affect

Anger
Confusion
Contempt
Disgust
Embarrassment
Fear
Pamn
Sadness
Tension

Total positive affect
Amusement
Arousal
Contentment
Happiness
Interest
Relief
Surprise

Panel 2: proportion who state seeing the film clip made them?

Angrier
More fearful
Sadder

Observations

29.920 (1.11)
3.096 (0.19)
4.503 (0.17)
2727 (0.17)
3.565 (0.20)
2.040 (0.14)
3.000 (0.18)
2.756 (0.17)
3.455 (0.20)
4767 (0.21)

19.064 (0.69)
2.966 (0.16)
2.316 (0.16)
2.257 (0.15)
1.983 (0.15)
4.631 (0.18)
1727 (0.12)
3.571 (0.19)

0.201 (0.03)
0.179 (0.03)
0.352 (0.04)

179

22,225 (2.58)
2.561 (0.42)
4.634 (0.38)
2.275 (0.34)
1.854 (0.33)
1.750 (0.29)
1.975 (0.35)
2.225 (0.39)
1.800 (0.29)
3.150 (0.42)

20.538 (1.83)
3.585 (0.36)
2.390 (0.39)
2.600 (0.32)
2.650 (0.38)
4.049 (0.37)
2122 (0.27)
3732 (0.41)

0.119 (0.05)
0.095 (0.05)
0.095 (0.05)

42

37.628 (2.14) ***
5.186 (0.36) ***
4.209 (0.33)
4.163 (0.38) ***
5.698 (0.39) ***
2.837 (0.33) **
2.488 (0.30)
3.000 (0.31)
4.326 (0.35) ***
5721 (0.39) ***

16.907 (1.08) *
2.279 (0.25) ***
2.326 (0.34)
2.047 (0.29)
1.558 (0.22) **
4.186 (0.33)
1.279 (0.12) ***
3.233 (0.34)

0.455 (0.08) ***
0.114 (0.05)
0.568 (0.08) ***

44

27.591 (1.90) *
1.932 (0.21)
3.977 (0.33)
2.364 (0.30)
3.477 (0.39) ***
1432 (0.21)
4.477 (0.41) ***
1.727 (0.25)
2.182 (0.30)
6.023 (0.41) ***

22.205 (1.33)
3.364 (0.33)
2.409 (0.31)
2.568 (0.31)
2.000 (0.24)
6.091 (0.33) ***
1.818 (0.30)
3.955 (0.39)

0.045 (0.03)
0.364 (0.07) ***
0.068 (0.04)

44

31.531 (1.72) ***
2.755 (0.33)
5.122 (0.29)
2.163 (0.21)
3.204 (0.31) ***
2122 (0.24)
2.959 (0.28) **
3.898 (0.34) ***
5.184 (0.37) ***
4.122 (0.34) *

16.872 (1.15) *
2.694 (0.33) *
2.163 (0.29)
1.875 (0.27) *
1.796 (0.32) *
4.188 (0.33)
1.708 (0.21)
3.388 (0.34)

0.184 (0.06)
0.143 (0.05)
0.633 (0.07) ***

49

standard errors i parenthess.

*, ** and *** signify that the means are significantly different than control group with a p-value < 0.10, 0.05, and 0.01, respectively.
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Table 3: Mean quiz performance, AOC, and ROC by gender

All subjects Female Male
Quiz Absolute Relative Quiz Absolute Relative Quiz Absolute Relative
performance overconfidence overconfidence| performance overconfidence overconfidence| performance overconfidence overconfidence

M 2 (€)) “ ) Q) Q) ®) ®)

Mean 18.31 (0.23) 1.61 (0.29) 0.85 (0.25) 17.61 (0.28) *** 1.19 (0.38) * 0.85 (0.32) 19.55 (0.36) *** 2.34 (0.43) * 0.85 (0.39)

Proportion - 0.64 (0.04) 0.63 (0.04) - 0.61 (0.05) 0.61 (0.05) - 0.69 (0.06) 0.66 (0.06)
Minimum 9 -10 -9.0 9 -10 -9.0 11 -5 -6.9
Maximum 26 14 12.0 24 10 12.0 26 14 9.1
Observations” 179 179 169 114 114 105 65 65 64

standard errors in parenthesis.
" ten ROC observations are missing.

* ** and *** signify that the means are significantly different for men and women with a p-value <0.10, 0.05, and 0.01, respectively.
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Table 4: Results from regressing each demographic characteristic on AOC and ROC

Absolute Relative
overconfidence overconfidence

Female -1.145 (0.58) * 0.002 (0.23)
Ageh 0.204 (0.16) 0.016 (0.09)
U.S. cttizen 2.385 (0.74) *** 0.806 (0.77)
Race™"

Asian -1.470 (0.52) ** -0.040 (0.53)

Black 0.502 (0.70) 0.581 (0.98)

Hispanic -1.069 (1.79) -0.821 (0.71)

White 1.690 (0.49) *** 0.182 (0.46)
College

Arts & Sciences 0.101 (0.54) 0.379 (0.64)

Busiess -0.257 (0.60) -0.400 (0.63)

Other 0.137 (0.87) -0.166 (0.76)
Class

Freshman -0.734 (0.52) -0.239 (0.73)

Sophomore -0.474 (0.60) 0.006 (0.76)

Junior 1.197 (0.72) 0.867 (0.53)

Sentor 1.943 (0.74) ** 0.133 (0.76)

Graduate student -2.269 (1.21) * -1.558 (0.63) **
Religious identity”

Atheist -0.401 (0.55) 0.591 (0.44)

Christian 0.299 (0.63) -0.491 (0.59)

Other religion 0.138 (0.62) -0.143 (0.81)
Practicing religion” 0.352 (0.55) -0.259 (0.36)
Religious service attendance”

<Once a year -0.577 (0.58) -0.113 (0.24)

>Once ayear & <Once a month 0.819 (0.65) 0.298 (0.42)

>Once a month -0.076 (0.80) 0.015 (0.41)
Family Income”

< $100,000 -0.196 (0.58) -0.168 (0.54)

>$100,000 & <$200,000 0.538 (0.54) 0.412 (0.48)

> $200,000 -0.019 (0.88) 0.341 (0.53)
Political identity”

Liberal 0.037 (0.86) 0.635 (0.66)

Moderate -0.658 (0.51) 0.165 (0.49)

Conservative 0.452 (0.63) -0.486 (0.41)
Observations™ 179 169

standard errors i parenthesis.

N the following data 1s missing: age (5 observations), citizenship (3), race (2),
religious 1dentity (2), practicing religion (3), religious service attendance (6), family

mcome (11), and political identity (6).
M\ 10 subjects did not report ther ROC

* one subject mndicated a race other than Asian, Black, Hispanic, or White.

* B and ¥ sigmif'y that the means are significantly different with a p-value <

0.10, 0.05, and 0.01, respectively.
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Table 5: Treatment effects estimated from equation (1) using AOC

Ld Ld
(4a) (4b) (5a) (5b)

Panel 1 M @ 3 @ Asian only Nonasian only ® Female only Male only
All negative affects pooled (T1 + T2 + T3) 1.01 (0.81) 1.46 (0.61) ** 1.73 (0.71) ** 2.96 (0.88) *** 1.56 (0.86) 3.27 (1.69) * 3.71 (1.36) ** 1.50 (1.14) 2.82 (3.33)

All * Asian -1.85 (1.02)

All * Female -2.44 (1.94)
Covariates included

Demographics” No Yes Yes Yes Yes Yes Yes Yes Yes

Enjoyment, interest, and performance on quiz (quartic) No No Yes Yes Yes Yes Yes Yes Yes
Observations” 179 179 179 177 100 77 179 114 65

Ld Ld
(4a) (4b) (5a) (5b)

Panel 2 O @ G @ Asian only Nonasian only ®) Female only Male only
Anger (T1) 0.80 (1.47) 0.97 (1.17) 1.05 (1.19) 2.06 (1.57) 1.54 (1.13) 2.38 (2.04) 4.70 (1.55) ** 0.27 (1.54) 3.40 (3.02)

Anger (T1) * Asian -1.43 (1.43)

Anger (T1) * Female -4.77 (1.95) **
Fear (T2) 1.19 (0.71) 1.31 (0.63) * 1.82 (0.91) * 2.80 (0.77) *+ 1.87 (1.04) 3.29 (1.56) * 3.16 (1.52) * 2.33 (1.33) 1.46 (3.61)

Fear (T2) * Asian -1.25 (1.27)

Fear (T2) * Female -0.93 (2.19)
Sadness (T3) 1.04 (0.83) 1.92 (0.75) ** 2.24 (0.76) ** 4.61 (1.09) **+ 1.46 (1.00) 4.43 (1.85) ** 3.87 (1.31) ** 2.50 (1.31) * 3.73 (2.99)

Sadness(T3) * Asian -3.41 (1.39)

Sadness (T3) * Female -1.88 (2.11)
Covariates included

Demographics” No Yes Yes Yes Yes Yes Yes Yes Yes

Enjoyment, interest, and performance on quiz (quartic) No No Yes Yes Yes Yes Yes Yes Yes
Observations™ 179 179 179 177 100 77 179 114 65

standard errors in parenthesis.
* k¥ and *** signify that the means are significantly different (two-tail test) for the treatment and control groups with a p-value < 0.10, 0.05, and 0.01, respectively.
+ gender, age, not US citizen, race, college, graduating class, religious identity, religious practice, family income, and political identity
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Table 6: All coefficients from estimating equation (1) using AOC

@ @) 3

Treatment effect (pooled) 1.01 @s1) 1.46 ©61) ** 1.73 @71) **
Female -0.554 (0.81) -0.858 (0.77)
Agen 0.285 (0.18) 0.304 (0.15) *
Not U.S. citizen -1.861 (0.94) * -1.821 (1.00) *
Race” (reference group 1s other race)

Asian 0.404 (1.02) 0.520 (1.19)

White 0.609 (1.25) 0.810 (1.39)
College (reference group 1s College of Arts & Sciences

Business school -0.086 (0.67) -0.567 (0.83)

Other 0.481 (1.06) 0.573 (0.79)
Class (reference group is senior)

Freshman -0.729 (1.18) -0.487 (1.25)

Sophomore -0.766 (0.94) -0.917 (0.96)

Juntor 0.261 (1.42) -0.300 (1.64)

Graduate student -3.498 (2.78) -3.336 (2.62)
Religious 1dentity” (referecence group is other religion)

Atheist 0.595 (0.40) 0.280 (0.49)

Christian -0.070 (0.83) -0.067 (0.98)
Practicing religion 0.416 (0.51) 0.158 (0.55)
Religious service attendance” (reference group is more than 1 per year & less than (weakly) 1 per month)

<Once ayear -1.058 (0.68) -1.036 (0.68)

>Once a month -0.492 (1.01) -0.339 (1.24)
Family Income” (reference group is between $100,000 and $200,000)

<$100,000 -0.131 (0.72) -0.173 (0.60)

> $200,000 -0.447 (0.90) 0.041 (1.08)
Political 1dentity” (reference group is moderate)

Liberal 0.026 (0.85) 0.086 (0.81)

Conservative -0.600 (0.57) -0.301 (0.66)
Covariates mcluded

Demographics” No Yes Yes

Enjoyment, mterest, and performan No No Yes
Observations 179 179 179

standard errors i parenthesis.

N the following data 1s missing: age (5 observations), citizenship (3), race (2), religious identity (2),
practicing religion (3), religious service attendance (6), family mcome (11), and political identity (6).

* % and ¥** signif'y that the means are significantly different with a p-value < 0.10, 0.05, and 0.01,
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Table 7: Treatment effects estimated from equation (1) using ROC

Ld
(4a) (4b) (5a) (5b)

Panel 1 M @ 3 @ Asian only Nonasian only ® Female only Male only
All negative affects pooled (T1 + T2 + T3) 0.40 (0.67) 0.92 (0.53) 0.93 (0.55) -0.40 (0.52) 1.52 0.77) * 0.33 (0.76) 0.22 (1.13) 1.30 (0.43) ** -1.83 (1.59)

All * Asian 2.02 (1.06) *

All * Female 0.88 (1.03)

Covariates included

Demographics” No Yes Yes Yes Yes Yes Yes Yes Yes

Enjoyment, interest, and performance on quiz (quartic) No No Yes Yes Yes Yes Yes Yes Yes
Observations” 169 169 169 169 95 72 169 105 64

Ld
(4a) (4b) (5a) (5b)

Panel 2 O @ A @ Asian only Nonasian only ® Female only Male only
Anger (T1) 0.19 (0.81) 0.54 (0.62) 0.22 (0.51) -0.97 (0.84) 0.86 (0.83) 0.06 (0.79) -1.03 (1.49) 0.94 (0.40) ** -2.75 (1.57)
Anger (T1) * Asian 1.85 (1.15)

Anger (T1) * Female 1.60 (1.40)
Fear (T2) 0.76 (0.81) 1.45 (0.83) 1.46 (0.80) * 0.47 (0.83) 1.65 (0.87) 1.74 (0.70) ** 0.50 (1.11) 1.96 (0.78) ** -1.86 (1.59)

Fear (T2) * Asian 1.35 (1.16)

Fear (T2) * Female 1.23 (1.08)
Sadness (T3) 0.25 (0.79) 0.96 (0.74) 1.26 (0.84) -0.43 (0.57) 1.89 (0.86) * 0.39 (0.92) 0.74 (1.35) 1.37 0.71) * -1.10 (1.65)

Sadness(T3) * Asian 247 (1.12) *

Sadness (T3) * Female 0.55 (0.97)
Covariates included

Demographics™ No Yes Yes Yes Yes Yes Yes Yes Yes
Enjoyment, interest, and performance on quiz (quartic) No No Yes Yes Yes Yes Yes Yes Yes
Observations” 169 169 169 169 95 72 169 105 64

standard errors in parenthesis.

* 0% and *** signify that the means are significantly different (two-tail test) for the treatment and control groups with a p-value < 0.10, 0.05, and 0.01, respectively.
+ gender, age, not US citizen, race, college, graduating class, religious identity, religious practice, family income, and political identity

~ 10 subjects did not report their ROC
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