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Abstract 

 

Joy is a potential transient cause of overconfidence. We study its effects on absolute and 

relative overconfidence in an incentive compatible decision experiment. In the experiment, a 

general knowledge task of medium difficulty is used to measure confidence. We report two 

main results. First, joy indeed increases the tendency to be overconfident. Second, making an 

irrelevant cause of joy salient to people (i.e. by showing them a humorous movie clip) leads 

to well-calibrated judgments. Our results are consistent with the affect-as-information 

hypothesis, which suggests that affective states with a non-salient and irrelevant cause have 

an informative function that can lead to biased judgments. However, if the cause of the 

affective state is salient and obviously irrelevant (i.e. a humorous movie), the informative 

function is deactivated, leading to better judgments and decisions. 
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Joy leads to Overconfidence – and a Simple Remedy 

 

Decision makers, such as managers, entrepreneurs and politicians, are under various 

emotional influences every day. Dramatic events, such as the attacks of September 11, a new 

romance, the death of a loved one or lingering circumstances, such as a particularly rainy 

summer, affect almost everyone (e.g., Hirshleifer and Shumway 2003; Kamstra et al. 2000, 

2003; Saunders 1993; Schwarz and Clore 1983; Yuan et al. 2006). Do such affective stimuli 

influence the judgment of decision makers and the quality of the decisions? This is an 

important question because decision making influences the protagonist as well as others. The 

decisions of managers and entrepreneurs, for example, may influence employees, investors, 

competitors and customers. Noll (1996) argues that catastrophes affect policy makers in the 

same way as citizens, thus implying that important decision-makers can be prone to the same 

cognitive and affective biases as everybody else. Because moods can influence judgment and 

decision making in a suboptimal way, it is important to understand how to improve the 

quality of these decisions. 

Our study aims to contribute to understanding of this issue by examining the influence 

of joy on absolute and relative overconfidence in a decision experiment. Overconfidence was 

measured using a general knowledge task of medium difficulty. Participants had 

unambiguous incentives to perform well on the general knowledge task and to provide 

accurate judgments of their absolute and relative performance (i.e., our measure of 

overconfidence is incentive compatible, in the sense of Smith [1982]). Furthermore, we 

varied the financial stakes between none, low and very high to determine whether judgment 

accuracy was influenced by the magnitude of the consequences of a decision. We measured 

the participants’ mood at the beginning of the experiment using subscales of the Positive and 

Negative Affect Schedule (PANAS-X: Watson and Clark 1994). Our experimental treatment 
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was a humorous movie clip that we showed to half of our participants to amplify their joyful 

resting mood (e.g., Clore and Huntsinger 2007; Schwarz and Clore 1983) and to make the 

irrelevant cause of this mood for the decision at hand salient to the participants. This 

experimental design allowed us to investigate whether joy leads to overconfidence and 

whether the effect is conditional on the salience of the cause of the mood.  

Overconfidence in one’s own skills, in an absolute or relative sense, has been 

discussed in many economically relevant contexts such as market entry (Camerer and Lovallo 

1999; Koellinger et al. 2007, Karelaia and Hogarth 2012), investing in securities (Barber and 

Odean 2001; Biais et al. 2005; Deaves et al. 2009; Kirchler and Maciejovsky 2002), 

gambling (Golec and Tamarkin 1995) and inventing (Astebro et al. 2007). Overconfidence is 

often suggested as a possible explanation of sub-optimal returns on these activities (e.g., 

Astebro 2003; Hamilton 2000). Furthermore, overconfidence seems to be related to problems 

in social interactions (Colvin et al. 1995), whereas accurate judgments and the absence of 

overconfidence are signs of good mental health (Dunning and Story 1991; Fu et al. 2005). 

Studying the sources of these judgment biases and potential remedies for them is therefore an 

important research topic. 

Confidence judgments can be miscalibrated in three different ways (Moore and Healy 

2008). First, individuals may be inaccurate in the precision of their judgment. An often-

reported phenomenon is that people overestimate the accuracy of their judgments (e.g., 

Kirchler and Maciejovsky 2002; Lichtenstein et al. 1982; Russo and Schoemaker 1992). We 

refer to this overestimation as overprecision. Second, people may be imprecise in the 

judgment of their own skills and abilities (Blavatskyy 2009; Taylor and Brown 1988; Yates 

1990). We refer to this type of bias as absolute over- or underconfidence. Third, people may 

be biased in their judgment of themselves relative to others. We refer to this as relative over- 

or underconfidence. Various studies report that the vast majority of people claim to be above 
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the median for almost any positive trait, although, of course, only half can be (Alicke et al. 

1995; Eiser et al. 2001; Svenson 1981). In this study, we investigate the influence of joy on 

absolute and relative overconfidence in one’s own performance (not on overprecision) on a 

general knowledge task. The distinction between judgments of absolute and relative 

performance is important because self-related judgments are psychometrically different from 

comparative judgments (Vautier and Bonnefon 2008). Hence, the mental processes that lead 

to these judgments may differ, which suggests that moods may influence these judgments 

differently.   

Previous research has shown that overconfidence is a context- and task-dependent 

phenomenon. For example, absolute overconfidence appears to be greatest for difficult tasks 

(Moore and Healy 2008), whereas relative overconfidence appears to be greatest for easy 

tasks (Hoelzl and Rustichini 2005; Moore and Healy 2008). These inconsistencies may be 

explained by the fact that, whereas knowledge about one’s own performance is uncertain, 

knowledge about the performance of others is even more uncertain. As a result, people’s 

post-task self-assessments are regressive, and their estimates of others are even more 

regressive (Moore and Healy 2008). 

In our study, we employ a general knowledge task of medium difficulty, which should 

have a higher share of well-calibrated judgments of absolute and relative performance than 

very easy or very difficult tasks. The precision of judgments seems to depend on the stakes. 

Cesarini et al. (2006) and Blavatskyy (2009) find that the use of incentive-compatible 

measures decreases overprecision and absolute overconfidence, respectively, whereas Hoelzl 

and Rustichini (2005) show that incentive-compatible measures increase relative 

overconfidence. Hence, to obtain valid measurements, it is preferable to use a strictly 

incentive-compatible method to elicit confidence judgments. 
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Despite the long-dominant view in Western thought that affect is a dangerous, 

invasive force that undermines rational thinking, advances in social cognition and 

neuroecononmics during the last several decades have led to the recognition that affect 

(current moods and feelings) is an essential and useful component of decision making 

(Damasio 1994; Forgas 2008). For example, Damasio (1994) discusses the case of the 19
th

-

century railroad worker Phineas Gage and his inability to make effective decisions after an 

iron rod was driven through his head. The iron rod destroyed his left eye and parts of the 

frontal lobes that are responsible for affective responses to external stimuli. As a result of this 

brain damage, Gage could no longer generate the emotions necessary to make rational 

judgments about present and future situations, demonstrating that emotions are an important 

part of rational decision making. However, this does not imply that all moods always lead to 

better judgments and decision making. For example, Chanel and Chichilnisky (2009) found 

that fear influences the cognitive process of decision-making by leading some subjects to 

focus excessively on catastrophic events, which results in deviation from expected utility 

maximization.  

Moods are often defined as diffuse, objectless affective states. In contrast, emotions 

are affective states typically directed toward a certain object, which manifest in particular 

action tendencies, expressive reactions and physiological changes. Like emotions, moods are 

evaluative states characterized by positive and negative feelings (Clore and Tamir 2002). 

Moods have been shown to influence judgments in a mood-congruent manner (Bower 

1981; Forgas 1995; Schwarz and Clore 1983). Studies have examined mood-congruent 

judgments in the context of life satisfaction (Schwarz and Clore 1983), consumer products 

(Yeung and Wyer 2004), culpability (Kadous 2001), risk estimates (Lerner et al. 2003), and 

estimates of physical space (Proffitt 2006).  
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The influence of moods on judgments can be explained by the affect-as-information 

hypothesis (Schwarz and Clore 1983). The affect-as-information hypothesis assumes that 

affective cues of moods and emotions directly influence judgments by providing experiential 

and bodily information that is attributed to the object of judgment (Clore and Huntsinger 

2007; Clore and Tamir 2002; Schwarz and Clore 1983). Thus, individuals may ask 

themselves, “How do I feel about it?” In doing so, they may mistake pre-existing feelings for 

a reaction to the target. Because affective reactions are assumed to be the primary basis for 

many judgments and are not used only when other criteria are unavailable (Clore and Tamir 

2002; Wyer et al. 1999), individuals may rely on their current mood states when making 

judgments about their cognitive performance. Therefore, one can assume that positively 

valenced moods encourage individuals to continue, thereby providing them with a “go” 

signal that may lead to mood-congruent judgments, such as an increase in confidence. Such 

mood-congruent judgment suggests the following hypothesis: 

Hypothesis 1: A joyful mood increases the tendency toward overconfident judgments. 

While mood-congruent judgments may result from the misattribution of irrelevant 

causes of moods to judgment objects, this effect may become weaker or disappear entirely if 

the irrelevant source of the mood is salient (e.g., Gasper 2004; Kadous 2001; Schwarz and 

Clore 1983). For example, Schwarz and Clore (1983) found that the impact of negative 

moods on life satisfaction and happiness was eliminated when the irrelevant source of the 

affective information (i.e., the weather) was made explicit. When participants were provided 

with an explanation for their current feelings that was irrelevant to their evaluation of their 

lives, they were less likely to use their affective cues as an informational basis for their 

evaluative judgments. 
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In this study, we investigate whether the impact of a joyful mood on judgments of 

confidence is eliminated when the irrelevant source of the joyful mood is salient. This is 

expressed in the following hypothesis:  

Hypothesis 2: If the irrelevant source of a joyful mood is salient, overconfidence is less 

likely to occur. 

To the best of our knowledge, this is the first study to investigate the influence of 

affective states on overconfidence. We examine a potential cause of overconfidence (i.e., 

affect) that is transient rather than specific to personality or the decision situation. 

Furthermore, we test a potential mechanism (i.e., affect-as-information) that could explain 

why and how affect may influence overconfidence. This examination is important because 

knowledge about the underlying mechanism may help to debias confidence judgments and to 

improve decision quality. We contribute to the literature by presenting two effects in our data. 

First, joy increases the tendency to be overconfident. Second, making an irrelevant cause of 

joy salient strongly improves judgment accuracy. This result is consistent with the affect-as-

information hypothesis.  

 

1 Method 

1.1 Participants 

 

The experiment was conducted at a large public university in Germany in the second half of 

2010. The 160 participants took part in a series of experiments on three different decision 

tasks, one of which was the current study on overconfidence.
1
 As part of our studies on the 

other two tasks, 162 additional subjects received a different experimental treatment (i.e., fear 

and sadness induction). These two additional treatments are unrelated to the present study 

because this study is primarily interested in the effect of salient vs. non-salient moods. For 

                                                      
1 The other two tasks were measures of risk and ambiguity preferences that we may choose to report elsewhere in the future. 
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the studies on fear and sadness, we did not have control groups with non-salient causes of 

these moods. The additional subjects in the fear and sadness treatments were therefore 

excluded from the present analysis. 

The experiment was programmed in z-tree (Fischbacher 2007), and we used ORSEE 

(Greiner 2004) to recruit participants from a large pool of more than 2,500 subscribers with 

diverse educational backgrounds. The laboratory exclusively conducts economic experiments 

with these subscribers with real financial payments and without the use of deceit. The 

participants were informed that they would participate in an experiment on decision making 

with real financial payoffs.
2
 In each session, both the treatment (i.e., with movie) and the 

control design (i.e., without movie) were conducted in the same sessions on different 

computers and with different participants. All computers and working stations looked 

identical, and only the experimenter knew the participants’ treatment groups. During the 

entire experiment, participants could not communicate with, hear or see each other. They 

wore headphones, and their computer stations were concealed from the view of other 

participants. Participants had no time restrictions for completing the experiment. 

The sample consisted of 68 male and 92 female students with an average age of 24 

years (SD = 4.4). The youngest and oldest participants were 18 and 45 years old. The sample 

consisted of 20% humanities students, 32% social sciences students, 7% biological science 

students, and 17% physical science students. The remaining 24% were studying other 

subjects. 

                                                      
2 Due to the large pool of participants from which we recruited, most participants did not know any other participants in the 

experiment. We conducted various statistical tests and found no date or time effects in the participants’ behavior. 
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1.2 Procedure 

 

Upon arrival, participants were welcomed to the session and completed a consent form. All 

participants drew a number from a box that assigned them to a work station in the laboratory. 

At the beginning of the experiment, participants were asked to complete 20 questions about 

their socio-economic status, including their age, gender, current occupation, entrepreneurial 

intentions and activities, level of education, study participation, and relationship status. The 

participants then completed a short personality measurement with 10 items (Gosling et al. 

2003). 

Following the completion of the personality scales, all participants completed 19 self-

reported measures of their mood using three subscales (joy, fear and sadness) of the short 

version of the Positive and Negative Affect Schedule (PANAS-X: Watson and Clark 1994). 

In the treatment group, a short, humorous movie clip and a second measurement of mood 

followed. This second measurement used the same PANAS-X subscale, but the items were 

presented in a different order. This second measure of mood in the treatment group was 

intended to make the mood manipulation of the movie clip obvious to participants. Hence, all 

participants were asked to reflect consciously upon their current mood, but only the 

participants in the treatment group were confronted with a salient and non-relevant cause for 

their mood. The experiment instructions and the explanation of the payoff mechanism 

followed. 

Because all participants were part of a series of decision experiments on three 

different tasks
3
, we randomized the order of the tasks such that one-third of all participants 

solved the overconfidence task directly after the mood measurement. Subjects’ moods may 

change during an experiment, and mood treatments tend to become weaker over time (Kim 

                                                      
3 See footnote1. 
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and Kanfer 2009). Therefore, we present both the results from the overall sample and the 

results from those participants who completed the confidence task directly after the mood 

measurement. Table 1 summarizes the experimental design.  

 

Table 1 Number of Participants across Experimental Groups
a
 

 No stakes  Low stakes High stakes Total 

Control group 10 (34)
a
 12 (36) 3 (9) 25 (79) 

Treatment group 12 (36) 12 (36) 3 (9) 27 (81) 

 

Total 

 

22 (70) 

 

24 (72) 

 

6 (18) 

 

52 (160) 

a 
Numbers without brackets refer to the sample that had the mood measurement directly before the 

overconfidence task. Numbers in brackets refer to the overall sample, also including participants who solved 

other tasks before the confidence task. 

 

The magnitude of the financial stakes varied between none, low and very high. The 

no-stakes treatment instructions indicated that, regardless of their performance, participants 

would receive a 9 EUR payoff at the end of the experiment. However, these participants were 

encouraged to try their best to solve the subsequent tasks. Participants in the low- and high-

stakes treatments were instructed that their payoff at the end of the experiment would depend 

on their performance on the subsequent tasks. The participants in the low-stakes treatment 

received an attendance fee of 4 EUR and the opportunity to earn up to 7 EUR more. The 

participants in the high-stakes treatment received the same payoffs, but they also had a 1:36 

(or 2.8%) chance to centuplicate their performance payment.
4
 Hence, in the best case, 

participants had the opportunity to earn up to 700 EUR in the overconfidence experiment in 

addition to their low payoffs. The participants in the high-stakes treatment drew numbers 

later the same day to determine the winner of the high-stakes lottery. All experimental 

                                                      
4 Overall, there were 36 participants in the high-stakes treatment, including the 18 participants included in this study and 

another 18 in the treatments that were unrelated to this study and who were therefore excluded from the analyses. 
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sessions lasted less than one hour. As a reference point for the typical income of a student, a 

research assistant at the university earned 9 EUR per hour. Hence, the financial incentives for 

the participants in the low- and high-stakes treatments were substantial. We conducted 

poolability tests for the no-, low- and high-stakes treatments and their effect on all dependent 

variables in this study (Chow 1960; Gujarati 1970). Poolability was not rejected at any 

conventional significance level. Therefore, all of the analyses below use the pooled sample 

(last column on the right in Table 1). 

After the completion of all tasks, payoffs were determined by the computer according 

to the experimental instructions and observed behavior. The participants were thanked and 

received their payoffs separately and sequentially. Additionally, participants in the high-

stakes treatment received a card stating the time and location for the obligatory drawing of 

the lottery number. At this time, each participant drew one of 36 lottery numbers. The 

participants signed a form to confirm their lottery number and provided their name, address, 

and telephone number. Two hours later, we randomly drew one of these 36 lottery numbers. 

The participant with the winning number received one hundred times the standard conversion 

rate of the experiment’s currency in Euros. Although the participants were invited to be 

present at this draw, none were present. The drawing of the lottery number was video 

recorded and published on the Internet.
5
 The winner was immediately informed, and the 

money was transferred to her bank account within two weeks.
6 

 

 

1.3 Experimental treatment 

 

Typically, people’s resting mood is slightly positive (e.g., Schwarz and Clore 1983). The 

cause of this base level of positive mood is typically diffuse and is not salient to people 

                                                      
5 Web link available upon request. 

6 The winner received 700 EUR (350 EUR for the absolute and 350 EUR for the relative overconfidence tasks). 
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(Clore and Huntsinger 2007). The purpose of our experimental treatment was to provide one-

half of our participants with a salient cause for a joyful mood that was evidently irrelevant for 

the judgment tasks that would follow. We chose to show them a film clip extracted from the 

movie “When Harry met Sally” (1989, 3 min) for this purpose (Hewig et al. 2005).   

Film clips can be used to induce negative or positive mood states (Gerrards-Hesse et 

al. 1994; Westermann et al. 1996). Because positive mood is often more difficult to induce 

than negative mood (Westermann et al. 1996), we expected that the movie would induce only 

a small increase in joy among the participants in the treatment group. Prior to viewing the 

film clip, participants were asked to become involved in the feelings suggested by the 

situation and to clear their mind of all thoughts, feelings and memories. Providing such 

explicit instructions increases the intensity of the mood induction (Westermann et al. 1996) 

and helps to make participants aware of the irrelevant cause of their mood. After the film clip, 

the participants were asked to indicate whether they had seen the movie previously. 

Table 2 reports self-reported joy across the experimental groups based on the average 

response to the PANAS-X items for joy, which were measured before the beginning of the 

experimental tasks (i.e., after the treatment group watched the film clip). The average joy 

levels indicated that joy was slightly higher in the treatment group than in the control group. 

Table 2 Self-Reported Joy
a 
 

 Self-reported joy 

 Mean Std. Err. N 

Control group 2.9 (0.1) 77 

Treatment group 2.6 (0.1) 79 

 

Total 

 

2.8 

 

(0.1) 

 

156 

 

a
 Values reflect the average response for the joy items on the PANAS-X on a 5-point Likert scale. Observations 

with missing responses on any of the items are excluded. A mean comparison of joy between control and 

treatment group yields t = 1.91, p = 0.06. The reported values were collected before the overconfidence 

measure. In the treatment group, we used the second measurement of mood (i.e. after watching the movie).  
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1.4 Overconfidence measure 

 

To elicit participants’ beliefs about their own absolute and relative performance, we used the 

incentive-compatible experimental design developed by Urbig et al. (2009). The general 

knowledge quiz in our study used 10 multiple-choice questions of medium difficulty 

(Blavatskyy 2009).
7
 In Urbig et al.’s (2009) method, participants’ payoffs depended on their 

absolute performance on the general knowledge quiz and choices between two different 

payoff mechanisms. Specifically, each participant completed two sets of ten binary payoff 

choices. The first set elicited absolute confidence, and the second set elicited relative 

confidence. In both sets of binary choices, participants decided which of two payoff 

mechanisms they preferred. One of the two payoff mechanisms was a random lottery with a 

known probability of winning. The probabilities of winning increased in ten steps from 5% to 

95%, from choice one to ten, for both sets. The alternative payoff mechanism depends on 

how many questions the participants answered correctly in the general knowledge quiz. In the 

measure of absolute overconfidence, this payoff mechanism generates a win if one randomly 

chosen quiz question was answered correctly. In the measure of relative overconfidence, the 

performance-dependent payoff mechanism generated a win if another randomly chosen 

participant in the experiment answered fewer questions correctly. In case of a draw between 

both participants, a fair coin flip decided who wins. Participants did not receive feedback 

about their performance on the quiz. Therefore, they had to exercise careful judgment about 

their performance to choose the payoff mechanism that maximized their expected payoff. The 

switching point from the performance-based payoff mechanism to the lotteries with known 

probabilities was used to compute the levels of absolute and relative confidence. 

                                                      
7 We added a clarification to question 2, which was ambiguous in its wording because, one year prior to our study, scientists 

declared that Pluto could no longer be counted as a planet. Blavatskyy (2009) used the same general knowledge task we use 

but used a different method to elicit performance judgments. Urbig et al. (2009) use the same method to elicit performance 

judgments but a different general knowledge task. 
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This method has a number of important advantages. First, rather than directly asking 

participants for their level of confidence, beliefs are elicited in a strictly incentive-compatible 

experiment (Smith 1982) that strongly reinforces deliberate behavior and precise judgment 

(see Urbig et al. 2009 for the proof). This is important because appropriate financial 

incentives improve the precision of judgment (Cesarini et al. 2006; Fischhoffet al. 1977; 

Hoelzl and Rustichini 2005) and influence behavior in risky situations (Holt and Laury 2002, 

2005). Second, the measure allows absolute and relative overconfidence to be differentiated. 

In our experiment, absolute overconfidence refers to overestimating the number of correctly 

answered quiz questions, whereas relative overconfidence refers to overestimating one’s own 

performance in answering the quiz questions compared to a randomly chosen opponent. 

Third, the measure differentiates between people with well-calibrated judgments and those 

without and allows the degrees of overconfidence to be specified. Fourth, Urbig et al.’s 

(2009) method avoids confounding risk attitudes with overconfidence (Golec and Tamarkin 

1995). Finally, the method provides unambiguous monetary incentives for participants to 

maximize the number of correctly answered quiz questions because their chance of winning 

strictly increases with their performance on the quiz. This is important because we are 

interested in participants’ ability to judge their own maximum performance, not their ability 

to optimize the predictability of their performance (Budescu et al. 1997; Moore and Healy 

2008). 

Based on these data, six measurements are generated (see Urbig et al. 2009). Absolute 

performance (p) is measured as the percentage of correctly answered quiz questions. Relative 

performance (rp) takes a value of 1 if the participant performed better than a randomly 

assigned participant, 0 otherwise, and 0.5 in case of a draw between the two participants. 

Confidence (c) is measured by the switching point from the payoff mechanism based on 

absolute performance to the lottery with known probabilities. For example, if a participant 
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chooses the absolute performance payoff when the alternative is winning with 45% or less 

but otherwise chooses the lotteries that have a probability of winning 55% or more, this 

implies that the participant believes that he or she answered 50% of the quiz questions 

correctly (c = 0.5). Relative confidence (rc) is measured by the switching point from the 

payoff mechanism based on relative performance to the lottery with known probabilities. For 

example, if a participant chooses the relative performance payoff when the alternative is 

winning with 65% or less but otherwise chooses the lotteries that have a probability of 

winning 75% or higher, this implies that the participant believes that his or her performance 

ranks in the top 30% of all people who participated in the experiment (rc = 0.7). Absolute 

overconfidence (oc) is the difference between absolute confidence and absolute performance, 

oc = c-p. Relative overconfidence (roc) is the difference between relative confidence and 

relative performance, roc = rp-rc. Both oc and roc can vary between -1 and 1, where a value 

of 0 indicates a well-calibrated judgment of absolute and relative confidence, respectively. 

The payoffs received by participants were based on these variables. For the statistical 

analyses, we calculated roc based on the comparison with the median performer in the 

experiment instead of the randomly chosen opponent. This procedure removes the noise from 

the relative overconfidence measure roc resulting from the random matching of participants.
8
 

Two participants had multiple switching points in c, and one participant had multiple 

switching points in rc. These observations are excluded from the statistical analyses below. 

                                                      
8 The random matching procedure implies that a participant would sometimes be classified as relatively over- or 

underconfident, depending on the randomly assigned opponent. Because participants could not guess who their opponent 

would be, the best they could do was to form an opinion about how good the median participant in this experiment would be 

and whether they believed themselves better than the median. Urbig et al. (2009) conducted their analyses using the random-

matching roc measure. 
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2 Results 

 

On average, participants answered 5.2 out of 10 questions correctly. The performance 

distribution shows a slightly negative skew of -0.13. The median performer answered 5 

questions correctly. The best and the worst performances were 9 (N9 = 3) and 0 (N0 = 1) 

questions answered correctly, respectively. 

Figures 1a and 1b show the distribution of well-calibrated under- and overconfident 

participants in our sample. Figure 1a only includes those participants who solved the 

overconfidence task directly after the mood measurement at the beginning of the experiment, 

whereas figure 1b also includes participants who solved the overconfidence task later in the 

series of experiments. On average, self-confidence judgments were better calibrated for 

absolute than for relative performance. As a result, overconfidence was more common for 

relative performance. A significant share of participants was underconfident rather than 

overconfident or well-calibrated. In addition, relative overconfidence and absolute 

underconfidence were more frequent at the beginning of the experiment (Figure 1a) than in 

later rounds. 

0%

10%

20%

30%
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50%

60%

underconfidence well-calibrated overconfidence

relative absolute 
 

Fig. 1a Relative occurrence of under- and overconfidence. Directly after mood measurement (N = 52) 
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Fig. 1b Relative occurrence of under- and overconfidence. Overall sample (N = 158) 

A descriptive comparison of overconfidence across the experimental groups (Figures 

2a,b and 3a,b) shows that participants in the treatment group had better-calibrated judgments 

than participants in the control group. On average, judgments of absolute performance were 

well calibrated (i.e., oc ~ 0) in the treatment group, independent of the order in which 

overconfidence was measured in the series of experimental tasks. The treatment group was 

also better calibrated regarding the participants’ relative ability judgments (roctreatment ~ -0.06) 

compared to the control group. Participants who performed the overconfidence task later in 

the experiment had, on average, well-calibrated judgments, and there was no significant 

difference in overconfidence between the control and treatment groups. This may be because 

the joyful resting mood of people in the control group decreased during the course of the 

experiment. Participants in the control group who performed the overconfidence task directly 

after the mood measurement (Figures 2a and 3a) were significantly overconfident about their 

absolute (occontrol > 0.06) and relative abilities (roccontrol = 0.2), whereas the treatment group 

had well-calibrated judgments. 
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Fig. 2a Absolute overconfidence, 90% confidence intervals. Directly after mood measurement (N = 52) 
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Fig. 2b Absolute overconfidence, 90% confidence intervals. Overall sample (N = 158) 
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Fig. 3a Relative overconfidence, 90% confidence intervals. Directly after mood measurement (N = 52) 
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Fig. 3b Relative overconfidence, 90% confidence intervals. Overall sample (N = 158) 

 

The correlation matrix in Table 3 shows that relative and absolute overconfidence 

tended to co-occur in our data (corr = 0.64, p < 0.00). In addition, relative overconfidence 

was significantly less likely to occur in the high-stakes condition (corr = -0.17, p = 0.04). 

Additional correlation results did not suggest any non-random distribution of relevant 

personal characteristics between the control group and the treatment group that could 

potentially bias the results. Furthermore, we performed poolability tests (Chow 1960; 

Gujarati 1970) to examine whether joy had different effects across sexes and treatments with 

no, low or high financial stakes. We did not find evidence against poolability across sexes 

and financial stake treatments in these tests. This finding implies that a pooled analysis of the 

two sexes and the three financial stake conditions is appropriate.
9  

 

Table 3 Correlations
a
 

 oc roc Control Treatment 

roc 0.64*** -   

Control group 0.05 0.10 -  

Treatment group -0.05 -0.10 -1.00*** - 

No stakes -0.04 0.07 -0.01 0.01 

Low stakes 0.05 0.04 0.01 -0.01 

High stakes -0.02 -0.17** 0.00 -0.00 

Female 0.00 0.02 -0.11 0.11 

Age 0.16 0.09 -0.08 0.08 

 

                                                      
9 Results are available upon request. 



JOY LEADS TO OVERCONFIDENCE – AND A SIMPLE REMEDY 

 

21 

 No stakes Low stakes High stakes Female 

Low stakes -0.80*** -   

High stakes -0.31*** -0.32*** -  

Female -0.11 0.06 0.07 - 

Age -0.01 0.09 -0.12 0.00 

 

a 
roc = relative overconfidence, oc = absolute overconfidence, * denotes >90% confidence, ** denotes >95% 

confidence, *** denotes >99% confidence, N=158. 

 

Table 4 reports the results of the pooled OLS regressions on absolute and relative 

overconfidence. We controlled for self-reported joy using the relevant factor score from a 

Varimax-rotated principal components analysis on all 19 PANAS-X items.
10

 Consistent with 

the view that moods influence judgments in a mood-congruent manner (Bower 1981; Forgas 

1995; Schwarz and Clore 1983), we find that self-reported joy has a significant positive effect 

on absolute and relative overconfidence (hypothesis 1). 

The regressions further support the descriptive evidence from Figures 3a and 3b that 

participants in the treatment group are significantly less likely to be overconfident in a 

relative sense (roc) compared to the control group. Because the regressions control for 

different self-reported levels of joy, the coefficient for the treatment captures the pure effect 

of presenting participants with a salient and irrelevant cause for their positive mood. The 

treatment coefficient is negative for absolute (p = 0.14) and relative overconfidence (p = 

0.04). The significantly negative effect for relative overconfidence supports hypothesis 2. 

Interestingly, high financial stakes lead to lower relative overconfidence. This finding 

is consistent with the view that people deliberate more carefully when the potential 

consequences of their decisions are higher. 

These main results are qualitatively robust to the inclusion of additional control 

variables, such as age, gender or personality.  

                                                      
10 This procedure considers all available information, whereas average responses or factor scores, which are only based on 

the joy items, ignore mood differences among people arising from sadness or fear. However, all three possible measures of 

joy are almost perfectly correlated (corr > 0.95, p < 0.01). 
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Table 4 OLS Regressions on absolute and relative overconfidence
a
 

 absolute overconfidence relative overconfidence 

 β p β p 

Movie treatment -0.13 0.14 -0.17** 0.04 

Self-reported joy 0.21** 0.02 0.17* 0.05 

Low-stakes 0.05 0.56 -0.02 0.78 

High-stakes 0.01 0.88 -0.16* 0.05 

OC second task  -0.12 0.18 -0.22** 0.02 

OC third task  0.05 0.61 -0.08 0.38 

Model diagnostics 

N 158 159 

R
2
 0.05 0.10 

a
 OC = measurement of overconfidence, β are standardized, reference categories are control group, no financial 

stakes, and OC first task after mood induction. * denotes >90% confidence, ** denotes >95% confidence, *** 

denotes >99% confidence 

 

3 Discussion and Conclusion 

 

Despite the practical relevance of overconfidence, little is known about why differences in 

overconfidence exist among mentally healthy individuals in similar decision situations. 

Notable exceptions are studies that suggest that overconfidence is influenced by gender 

differences (Barber and Odean 2001; Bengtsson et al. 2005; Johnson et al. 2006) and 

differences in personality among people (Schaefer et al. 2004). Furthermore, twin studies 

show a moderate heritability of overconfidence (Cesarini et al. 2009). However, gender, 

personality and genetic endowment do not explain the underlying mechanism that leads to 

overconfidence, nor do they suggest potential remedies for it. 

Our study identifies joy as a relevant transient cause of overconfidence. The well-

calibrated judgments among people who were presented with a salient, irrelevant cause of joy 

(i.e., humorous movie) are consistent with the mood-as-information theory by Schwarz and 

Clore (1983). This mechanism suggests a simple remedy against overconfidence: if decision 

makers are aware of their moods and consciously reflect on the potentially irrelevant sources 
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of these moods, they could avoid misattributing these moods to decision alternatives, thereby 

improving the quality of decisions. 

Raising the financial stakes in our experiment decreased relative overconfidence 

significantly. However, we did not find evidence that the magnitude of the financial stakes 

influences if and how joy affects judgment accuracy. Thus, our results suggest that being 

aware of the irrelevant causes of joy may help to improve judgment accuracy and decision 

making even if the consequences of a decision are considerable. 

 

 

 

 

APPENDIX: Experimental Instructions 

 

You will now receive detailed instructions regarding the course of the experiment. It is 

crucial for the success of our study that you fully understand the instructions. Please read the 

instructions carefully and do not hesitate to contact the experimenters in case you have any 

questions. 

High-stakes wording: 

The amount you can win in this experiment is expressed in experimental dollars (ED). 

These will be converted into EUR and paid out at the end of the experiment. The conversion 

rate from ED to EUR is determined in a lottery in which you participate. Today at 5pm at 

[address was handed out to the participants after the experiment] every one of the 36 

participants will draw a lot with a unique number on it. From these numbers, one winner will 

be randomly chosen by another lottery at 7pm at the same location. Attendance is not 

required for the lottery at 7pm. The lottery will be recorded on video and displayed on the 

Internet. The winner of the lottery will be notified immediately via email and telephone and 

the high conversion rate will be paid out to the winner. Independent from this procedure, 
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every participant will be paid out with the normal conversion rate directly after this 

experiment. 

The normal conversion rate of ED to EUR is 100:1. In other words, you will receive 

EUR 0.01 for every ED you will earn during the experiment and you will be paid out this 

amount in cash after the experiment. However, the winner of the lottery will be paid with a 

conversion rate of 1:1! In other words, the lottery winner will receive 100 times as much 

money for every ED he or she earned during the experiment. Your chances of being the 

winner is 1:36 or 2.8%. Since you could be the winner, the best you can do throughout the 

experiment is to try as hard as possible to achieve a good result and to make all your 

decisions as if you would play for the high stakes of 1:1. 

Low-stakes wording: 

The amount of money you can earn in this experiment is expressed in Experimental 

Dollars (ED). However, you will be paid out in cash in EUR. The conversion rate of ED to 

Euro is 100:1. In other words, you will receive EUR 0.01 for every ED you will earn during 

the experiment and you will be paid out this amount in cash after the experiment. Thus, the 

best you can do throughout the experiment is to try as hard as possible to achieve a good 

result and keep in mind that you are playing for real money. 

No-stakes wording: 

The amount of money you can earn in this experiment is expressed in Experimental 

Dollars (ED). Irrespective of the result of the experiment, you will receive a participation fee 

of 9 EUR. You should try throughout the experiment as hard as possible to achieve a good 

result and to make all your decisions as if you would play for real money. 

 

[The following text is identical to the instructions in Urbig et al. (2009) and the general 

knowledge quiz in Blavatskyy (2009)] 
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