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Abstract
In this project, we manipulate the public observability of forecasts and outcomes of 
a physical task. We explore how these manipulations affect overconfidence (OC). 
Participants in the experiment are asked to hold a weight after predicting how long 
they think they could do it for. Comparing the prediction and outcome times (in 
seconds) yields a measure of OC. We independently vary two dimensions of public 
observability (of the outcome and of the prediction). Additionally, we manipulate 
incentives to come up with an accurate prediction. This design allows us to shed 
light on the mechanism behind male and female OC. Following the existing litera-
ture, we formulate several hypotheses regarding the differences in predictions and 
outcomes for males and females in the presence of the public observability of pre-
dictions and outcomes. Our experimental data do not provide support to most of the 
hypotheses: in particular, there is no evidence of a gender gap in overconfidence. 
The most robust finding that emerges from our results is that incentives on mak-
ing correct predictions increase participants’ forecasts on their own performance (by 
about 24%) and their actual performance as well, but to a lower extent (by about 
8%); in addition, incentives to predict correctly in fact increase error for females (by 
about 33%).
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1  Introduction

Overconfidence—in its various forms (overestimation, overprecision and over-
placement; see Moore & Healy, 2008)—has been a subject of interest among 
economists over the past few decades (see e.g., Meikle et  al. (2016) and Skala 
(2008) for reviews). The interest in the topic is understandable; indeed, overconfi-
dence (OC) appears relevant for various economic behaviors, including entrepre-
neurship (e.g., Koellinger et al., 2007), entry into competitive games and markets 
(e.g., Camerer & Lovallo, 1999) and excessive trading in the stock market (Stat-
man et al., 2006).

One of the most prominent findings in the OC literature concerns gender differ-
ences: males are often found to be, on average, more overconfident than females 
(see e.g., Barber & Odean, 2001; Bengtsson et al., 2005; Croson & Gneezy, 2009; 
Dahlbom et  al., 2011; Jakobsson et  al., 2013; Johnson et  al., 2006). Jakobsson 
et al. (2013), for instance, measure OC among high school students by compar-
ing the predicted and actual test scores from math (masculine) and social science 
(neutral) subjects. They report that, consistent with the results of Dahlbom et al. 
(2011), in masculine tasks females tend to be underconfident, while males tend to 
be overconfident, and that in neutral tasks both genders tend to be overconfident, 
albeit males to a further extent. There are studies, however, that find no gender 
differences in OC (see e.g., Clark & Friesen, 2009; Hardies et  al., 2011; Kim 
et al., 2021). For instance, Clark and Friesen (2009) conduct a computerized lab 
experiment among students on predicting absolute and relative performance in 
two unfamiliar tasks. They report no OC, either among males or females. Simi-
larly, Neyse et al. (2016) report a lab experiment involving students answering the 
seven-item Cognitive Reflection Test and find no gender difference in overestima-
tion, but explore a gender gap in overplacement: males are more likely to report 
they will perform better than others. A very similar experiment with a consistent 
result is also reported by Ring et al. (2016). Hardies et al. (2011) focus on audi-
tors and find no gender difference, while Kim et al. (2021) focus on older adults’ 
financial literacy and observe older female adults to be more overconfident than 
older male adults.

In most studies investigating OC, neither the predictions nor the outcomes of 
the task are revealed to others. It has been observed, however, that professional 
consultants (whose advice is observed by the clients) strategically tend to have 
higher OC than private decision-makers (Van Zant, 2021). Some authors have 
thus suggested that gender difference in OC may be particularly strong when pre-
dictions are made publicly (e.g., Daubman et al., 1992; Heatherington et al., 1993; 
Ludwig et al., 2017). Both Daubman et al. (1992) and Heatherington et al. (1993) 
asked college students to predict their first semester GPAs in public and private 
conditions. They reported that, although the actual GPAs of males and females 
did not differ significantly, under the public forecast condition (compared to the 
private forecast condition) females tended to predict lower GPAs. More recently, 
Ludwig et al. (2017) experimentally tested gender differences in shame-aversion 
and found that females, avoiding the shame of overestimating themselves, tended 
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to self-assess moderately when their predictions were observable by others. This 
might be an indication that social image concerns lead individuals to misreport 
their true beliefs. In other words, what individuals truly believe about themselves 
could differ from what they want to show to others. These concerns are very 
likely dependent on gender (e.g., Brown et al., 1998; Daubman et al., 1992; Exley 
& Kessler, 2019; Heatherington et al., 1993). Voluminous research on conform-
ity shows that individuals try to adjust their behavior to meet others’ expectations 
and socially acceptable standards (e.g., Cialdini & Goldstein, 2004), suffering 
punishment if they fail to do so; in our context, both overly modest males (Moss-
Racusin et al., 2010) and overly self-determined females (Rudman & Glick, 2001) 
are likely to experience such a backlash.

For instance, a female student could believe that her end-of-semester GPA is 
going to be very high; still, feeling that it is not appropriate for females to be boast-
ful, she could predict a lower GPA if the prediction is public. A male student, by 
contrast, may be tempted to make a high prediction if it is public, but perhaps less so 
if the outcome is public too, so that everyone will find out if he fails to deliver.

Whatever the reason for the discrepancy between declared forecasts and truly 
held beliefs, it may be removed by sufficiently strong incentives (e.g., Caplan et al., 
2018; Krawczyk, 2012). Incentivizing and publicizing these predictions (and out-
comes) may also make experiments more externally valid, at least for some contexts. 
For example, some of the achievements of athletes, CEOs and politicians, to name 
a few examples, are readily observable; they are also often asked by journalists, 
among others, to predict how well they (or their teams) would do. Further, if the out-
comes diverge significantly from their (publicly declared or privately held) beliefs, 
they may suffer serious consequences in terms of taking the wrong course of action; 
in this sense, forecasts are incentivized.

In this study, we investigate gender differences in OC by manipulating the observ-
ability of forecasts and outcomes of a physical real-effort task; additionally, while 
performance is incentivized for all the participants, forecasts are incentivized for 
half of them, a 2 × 2 × 2 between-subject design. We employ prosocial incentives: a 
donation to a charity organization1 selected by a participant if the participant’s name 
is drawn from among all the participants. The experiment involves high school and 
university students and is run in a detached experiment room during their physical 
education classes (and for a small sample in the main university building; see the 
details in the Sect. 4). The students are asked to hold a weight with their dominant 
arm stretched out horizontally after predicting how long they can hold it. Comparing 
the times (in seconds) of prediction and performance yields a measure of OC.

Using this approach, one may be concerned that participants endogenously 
manipulate their performance to match their predictions; indeed, they may be espe-
cially inclined to do this under incentivized forecasts. This concern is addressed in 
the Sect. 3.

1  The main reason for selecting such an incentive scheme was to avoid payment processing at high 
schools. See the short discussion about the relevant literature prior to H5 in the Sect. 2.
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2 � Hypotheses

Based on the existing literature, we formulate five hypotheses, see Fig. 1. First, as 
mentioned previously, males tend to be more overconfident than females in a num-
ber of situations. Further, it is reasonable to expect this effect to be exacerbated 
when the forecast is public. Thus:

a. Hypothesized differences between the forecasts and outcomes of males

Males Secret Forecast Public Forecast

Secret
Outcome

forecast
H1<

to look confident
forecast

outcome
H3<

to be consistent

outcome

H4
to be 

consistent

H4
to look 
strong

H4
to look 

confident

H4
to look 
strong

Public 
Outcome

forecast
H1<

to look confident forecast
outcome

H3<
to be & look 
consistent

outcome

b. Hypothesized differences between the forecasts and outcomes of females

Females Secret Forecast Public Forecast

Secret
Outcome

forecast
H2>

not to look 
boastful forecast

outcome
H3>
to be 

consistent

> > > >>

outcome

H4
to be 

consistent

H4
to look 
strong

H4
not to look 

boastful

H4
to look 
strong

Public 
Outcome

forecast
H2>

not to look 
boastful forecast

outcome
H3<>

to be 
consistent

outcome

H1> H1>

H1> H1>

H2= H2<

H2= H2<

> > > >

Fig. 1   Green and red represent Secret and Public conditions, resp.; blue and pink represent males and 
females, resp. H1–H5 signs near the relational operators (i.e., = , < , >) indicate the hypotheses that the 
operator refers to (color figure online)
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H1 (male confidence) Males’ forecast of their own performance will tend to be 
higher than the outcome irrespective of the condition. The difference will be largest 
under public forecasts.

The picture is expected to be more complex for females. While both genders 
tend to be overconfident (Niederle & Vesterlund, 2007), female OC depends on the 
task domain. For instance, females are reported to be underconfident in masculine 
tasks (Dahlbom et al., 2011; Jakobsson et al., 2013). Because the task we are using 
belongs to this category, we do not expect females to be overconfident. Concerning 
public observability, we follow the findings of the aforementioned literature and thus 
formulate:

H2 (female confidence) Under secret forecasts, females’ performance will, on aver-
age, not significantly deviate from their predictions. Publicly announcing females’ 
forecasts will, if anything, make them additionally modest.

Moreover, because under public forecasts both genders may adjust their esti-
mates, their outcomes would also be adjusted accordingly. The reason is that indi-
viduals have an (unconscious) desire to behave consistently (Cialdini & Goldstein, 
2004; Grawe, 2007). Besides this, in the incentivized condition, bringing the out-
come closer to the forecast is clearly beneficial. Furthermore, subjects might feel 
accountable for what they say and do both in front of the experimenter and espe-
cially in public (see Lerner & Tetlock, 2003). This would particularly be the case in 
the condition in which both the forecast and the outcome are public. Thus, given that 
we expect that publicly-made forecasts will be more optimistic for males and less 
optimistic for females, the following hypotheses are predicted for the outcomes:

H3 (the effect of public forecasts on outcomes) Under public forecasts average 
outcomes will be higher for males but lower for females.

Concerning the public observability of outcomes, Gerhards and Siemer (2016), 
among others, report that public recognition enhances performance. Additionally, 
we would expect that most individuals, males in particular, would want to look 
strong and fit. This would result in both genders performing significantly better 
under public outcomes. To the extent that they realize their intention to do their best 
early on and that they wish to be consistent, they can also be expected to provide 
higher forecasts. Thus:

H4 (the effect of public outcomes) Under public outcomes, both genders will per-
form better and thus (anticipating higher performance) also report higher forecasts. 
Therefore, public outcomes will not impact OC.

Finally, incentives to give accurate predictions may lead subjects to make more 
careful forecasts and to report them more truthfully. Although studies on prosocial 
incentives tend to report mixed results (e.g., Cassar & Meier, 2021; Gosnell et al., 
2020; Tonin & Vlassopoulos, 2015), it seems that such incentives may be stronger 
than standard monetary incentives when the stakes are relatively low (see, e.g., 
Charness et al., 2016; Imas, 2014; Schwartz et al., 2021). Given that in our study the 
stakes are indeed low—the participants are promised that their favorite charity will 
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get a payment if their name is drawn in a lottery involving all the participants—we 
formulate:

H5 (the effect of incentives to predict correctly) Incentives to predict correctly 
will attenuate the absolute difference between forecasts and outcomes for both gen-
ders. This could occur through changed performance or changed forecasts.

3 � Experimental design

To test these hypotheses, we conducted an experiment following a 2 (Secret vs. 
Public Forecast) × 2 (Secret vs. Public Outcome) × 2 (Incentives vs. No Incentives 
to forecast correctly) between-subject design, with randomization at the individual 
level. We will be referring to specific treatments using natural abbreviations, for 
example, PF-SO-NI means Public Forecast, Secret Outcome with No Incentives to 
predict correctly. We used a real-effort (motor) task: requiring participants to hold 
a weight with their dominant arm stretched out (i.e., “crucifix hold” with the domi-
nant arm only) for as long as possible. There were several reasons behind the selec-
tion of this particular task. It can be explained and performed quickly; performance 
is measured objectively (in seconds); performance depends on skill and effort, with 
little random noise. Finally, it is not a popular task, so that participants are not 
expected to be able to form precise forecasts based on their personal experience. 
This feature gave us more scope for over/underconfidence to affect the forecasts.

As for the concern that participants may manipulate their outcome under incen-
tivized forecasts to match their prediction, there are several arguments against it. 
First, the participants had no direct access to a stopwatch or a wall clock (as we 
made sure they were removed before the experiment commenced). Second, “match-
ing” would perhaps be more likely for lower predictions, because then performing 
and counting several seconds would be easier. However, very precise matching was 
of the utmost rarity even among participants with low forecasts. For example, of 
100 observations with forecasts lower than 30 s, only one had an OC of zero. Third, 
the participants were explicitly told that whatever the forecast, holding the weight 
longer would mean they earn a higher donation to the charity they selected. Con-
sequently, given the incentives to perform well, the additional incentive to predict 
correctly “should correct” the prediction and not change the outcome (assuming that 
the incentives work as they should).

4 � Procedures

The experiment was run at the University of Warsaw and in several local high 
schools. Most (85.8%) observations were collected during physical education 
classes. Those who were willing to take part in a short economics experiment were 
individually invited to a detached room, see Supplementary Online Material for the 
instructions. They were asked to predict how long they could hold a weight of three 
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kg (females) or five kg (males),2 with their arm stretched out. They knew they would 
actually perform the task immediately thereafter. Before they gave any prediction, 
they were asked to select their favorite charity (see the list of organizations in the 
Supplementary Online Material) and were told that for each extra second they held, 
the organization would receive, on average, about 50 PLN ($13.3 at the time) extra 
from the sponsor if their name was drawn from among all the participants (the total 
was 347, which the participants were not informed of). Subjects in the incentivized 
treatment were also told that more precise predictions would substantially3 increase 
the amount to be transferred to the charity (but, whatever the prediction, holding 
the weight longer would mean more money for the charity). Figure  2 shows how 
the amount to be transferred depended on the forecast and the outcome. For exam-
ple, for an outcome close to the mean (50 s), changing the forecast by one standard 

Fig. 2   Payoff functions. Each line represents a payoff function corresponding to the "type" of participant. 
The type is determined by the forecast. For instance, a prediction of 50 s. assigns the participant to the 
“pred. 40–59 s.” line. This line is above any other line on the 40–60 interval, so that if the performance is 
on this interval, a prediction outside of the interval (resulting in assigning a different type) would lead to 
a lower payment to the charity. For example, given a 50 s. performance, a forecast of 90 s decreases the 
payoff from 50 × slope + intercept = 50 × 40 + 100 = 2100 to 50 × 70 − 2000 = 1500. The slopes of the 
lines are 10, 25, 40, 55, 70, 85 with intercepts of 1000, 700, 100, − 800, − 2000, − 3800 resp. No trans-
fer would have been made in case the randomly-selected participant had made a widely overconfident 
prediction, so that the resulting value of performance × slope + intercept was negative

2  This distinction was guided by the gender difference in performance observed in a small informal pilot.
3  For practical reasons, the participants were not informed about the specific workings of the forecast 
incentivization scheme.
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deviation from that ideal point in either direction would result in reducing the trans-
fer from 2100 to 1500 PLN.

Participants were further informed whether their names and individual data (pre-
diction, outcome, both or none) would be announced at the end of the class to all the 
students taking part in the physical education class. They also signed the appropriate 
(treatment-specific) consent form. They were not told that others would face differ-
ent treatments. With the exception of those who said they would not participate right 
away (before learning their treatment), there were no drop-outs. There was thus no 
treatment-specific selection.

Participants then gave their predictions, performed the exercise (we ensured they 
had no access to a clock—wall clocks, if any, were hidden, etc.), guessed how long 
it lasted, and filled in a short questionnaire. They were instructed not to discuss the 
experiment with others (for which there was little opportunity regardless, as the 
physical education class was in full swing) and sent away, with the next participant 
showing up. When either everyone had completed the task or the class time ran out, 
the experimenter went to the students and announced the names, the predictions, 
outcomes, or both, in accordance with the individually assigned treatments. Students 
in the secret outcome condition were allowed to learn their time privately, after the 
announcement of “public” results.

The procedure was somewhat different for a group of 49 participants (14.2% of 
our total sample). Here, the observations were collected in the main university build-
ing rather than in the gym, whereby the experiment followed analogous procedures, 
with the exception that students were approached individually as they walked down 
the corridor. Because in this case there was no natural group to make the results 
public, the subjects were told that the results, with their personal details included 
(name, first two letters of their surname, year, and field of study), would be pub-
lished in the department-specific social media group where their peers could easily 
identify them. Moreover, these students were not told how heavy the weight was; 
instead, they were given the opportunity to try it out for a few seconds before mak-
ing the prediction. Because of these differences, we conduct hypotheses testing also 
excluding this small group of participants. The design was approved by the ethics 
committee of the Faculty of Economic Sciences of the University of Warsaw.

5 � Results

5.1 � Descriptive analyses

Table  A1 in the Supplementary Online Material summarizes the data collected 
during the experiment. We excluded five outliers (predictions of more than 200 s) 
from the analysis; the resulting number of observations by treatment can be found in 
Table 1 below. Perhaps unexpectedly, there is little gender difference overall—either 
in forecasts or in outcomes. Consequently, there is no difference in OC (defined as 
forecast − outcome ), which is close to 0 on average for both genders. The overall 
low level of OC is not unusual for unfamiliar tasks (Clark & Friesen, 2009; Hoelzl 
& Rustichini, 2005; Sanchez & Dunning, 2018). At the individual level, however, 
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both absolute OC and normalized OC (defined as OC

outcome
∗ 100% ) varied substan-

tially, see Fig. 3. Additionally, Figs. 4, 5, 6 illustrate the predictions and outcomes of 
both genders under all the conditions.

Another interesting observation from Table A1 is that the average guessed out-
come (37  s) was much lower than both average predictions (49.74, paired t test 
p = 0.0000 , n = 341 ) and outcomes (50.17, paired t test p = 0.0000 , n = 346 ). As 
a result, on average participants underestimated their performance. This could be 
due to the misperception and misestimation of time (see, for example, Barrero et al., 
2009; Fraisse, 1984). Likewise, it could be related to modesty or caution, given no 
prior experience with the task. The lower guessed outcomes may also explain the 
lack of OC in the data. Believing (wrongly) that their performance is worse than 
predicted, participants might exert extra effort while performing the task, so that 
their (guessed) outcome comes closer to the forecast. This effect could counterbal-
ance their OC. As there is no exogenous variation in guessed performance in our 
data, we cannot directly identify this path.

Gender differences in forecasts, outcomes and OC across treatments can be 
found in Table  2. Clearly, there are no substantial differences between males and 
females in terms of outcomes. However, the average male forecasts tend to be lower 
under all SF conditions, but higher under all PF conditions. Therefore, compared to 
females, OC in males tends to be lower under SF conditions and higher under PF 
conditions. The picture is different, though, with little regularity, when one consid-
ers medians instead of the means. Treatment effects are addressed in more detail in 
the next section.

5.2 � Hypotheses testing and regression analyses

Because the treatments were not explicitly balanced, we first check if demographic 
characteristics such as gender, age, height, physical strength, weight, and general 
sports activity are independent of treatment allocation. We cannot reject the null 
hypothesis that the demographics do not differ across treatments, regardless of 
whether we include observations from the main university building, with chi2 test 
p value equaling 0.074 for gender and all Kruskal–Wallis test p values exceeding 
0.180. We thus move on to the testing of our substantive hypotheses. Note that the 
statistics used to test each hypothesis come from the sample without the main univer-
sity building subsample. We then run the same tests including the latter subsample.

Table 1   Number of observations 
by treatment

Treatment Incentive

Yes No Total

PF-PO 49 37 86
PF-SO 33 45 78
SF-PO 40 48 88
SF-SO 53 42 95
Total 175 172 347
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Fig. 3   Distribution of absolute and normalized OC measures
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Additionally, we use ordinary least squares regression (OLS) (also including the 
main university building subsample) to identify the demographic correlates of our 
key variables (prediction, outcome, OC, normalized OC, absolute error4) and to ver-
ify if the reported results are robust to controlling for these additional variables.

Table  3 summarizes the selected OLS regression results that are significant at 
a 5% level for the entire sample. These results are obtained by specifying a gen-
eral model (see Table A2 in Supplementary Online Material) and using the iterative 
feature elimination (with interactions). More precisely, for each dependent variable 
in each subsequent regression one explanatory variable was removed from the gen-
eral model. The so-called “best” specifications (in terms of significant results) are 
listed in Table 3. We will refer to relevant results from Table 3 as we discuss specific 
hypotheses.

H1 First, we check whether males are overconfident irrespective of the condition. 
Surprisingly, we observe underconfidence among male participants. Namely, there 
is a statistically significant difference between forecast (mean = 48.8) and outcome 
(mean = 50.5) distributions among all males ( p = 0.005 in a Wilcoxon signed-
rank test, n = 168). Besides this, although publicly made male forecasts tend to 
exceed actual outcomes (53.4 vs. 51.8), the distributions do not differ significantly 
( p = 0.146 in a Wilcoxon signed-rank test, n = 92). Similarly, male OC in the PF is 

Table 2   Means (medians) of 
forecasts, outcomes and OC 
between treatments, by gender

M = males, F = females

Forecast Outcome OC

No incentives
SF-SO M 31.3 (30) 48.5 (46) − 17.3 (− 23)

F 45.2 (35) 45.7 (46) − 0.5 (1)
SF-PO M 32 (30) 49.6 (52) − 18.5 (− 21)

F 47.8 (30) 43.7 (44) 4.2 (− 6)
PF-SO M 57.7 (38.5) 51.6 (50.5) 6.1 (− 6.5)

F 48.6 (37.5) 51.1 (46) − 2.4 (− 12)
PF-PO M 42.4 (30) 47.6 (47.5) − 5.2 (− 14)

F 36.1 (30) 48.1 (48) − 12 (− 22)
Incentives
SF-SO M 55.4 (45) 48.5 (49) 6.9 (− 5)

F 56.9 (30) 50.2 (45) 22.6 (− 6)
SF-PO M 51.7 (40) 51.6 (50) 0.1 (− 10)

F 63.1 (60) 53.9 (51) 9.1 (− 1)
PF-SO M 61.7 (45) 55.9 (53) 5.9 (− 1)

F 48.7 (35) 54.6 (52) − 5.8 (− 11.5)
PF-PO M 53.4 (50) 53.8 (54.5) 6.8 (− 7)

F 52.8 (32) 53.3 (55) − 0.5 (− 9)

4  Absolute error is defined as the absolute value of the difference between outcome and prediction.
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not statistically different from that under SF (Mann–Whitney p = 0.427 , n = 169). 
The results do not change when we include the subsample contacted in the main 
university building.

H2 Second, turning to females, we confirm that under SF, the distributions of their 
predictions (mean = 58.1) are not statistically different from the distributions of 
their outcomes (mean = 51.4) (Wilcoxon p = 0.809 , n = 69). This result also holds 
true for females under PF (mean prediction is 49.5, mean outcome is 53; Wilcoxon 
p = 0.103 , n = 55). On average, female predictions are lower under PF (mean = 49.5) 
compared with the predictions under SF (mean = 58.1), though the distributions do 
not significantly differ (Mann–Whitney p = 0.211 , n = 124). The same is true for 
female OC. Namely, under PF, females are underconfident on average (mean OC is 
−3.56) and under SF they are OC (mean OC is 11.7), but again the distributions are 
not significantly different (Mann–Whitney p = 0.083 , n = 126). The test results do 
not change when we include the subsample contacted in the main university cam-
pus. However, the regression results in Table 3, panels C and D show some marginal 
significance for PF × female interaction, thus indicating that females under PF have 
lower OC. This could indicate that lower OC is the result of lower predictions under 
PF.

H3 Average performance (outcome) seems to be unaffected by forecasts being pub-
lic vs. secret ( p = 0.240 , n = 298), also confirmed in panel B of Table 3—PF has 
no effect on the outcome. Besides, both males ( p = 0.235 , n = 170) and females 
( p = 0.538 , n = 127) have similar outcomes in both the public and secret forecast 
conditions. The inclusion of the main campus subsample does make a difference: 
we observe that performance tends to be higher under public forecasts ( p = 0.035 , 
n = 347) when both genders are included. For this comparison, we make use of a 
two-sample t-test, as we cannot reject the hypothesis that outcome is normally dis-
tributed when including the main campus subsample ( p = 0.328 in a Shapiro–Wilk 
test, n = 347). By contrast, to mention again, we observe no effect of PF on outcome 
in Table  3, panel B. That is, when we add more variables into the regressions to 
explain performance, this effect disappears.

H4 We see no effect of the outcome being public vs. secret on either prediction 
(Mann–Whitney p = 0.356 , n = 293) or performance (Mann–Whitney p = 0.809 , 
n = 298). Similarly, including the subsample from the main campus does not change 
the results. This result is also confirmed with the regressions—we observe no sig-
nificant PO coefficients for either the predictions or the outcome.

H5 Again, using the dataset without the main university building subsample, we 
find no significant effect of incentives to predict correctly on OC, normalized OC or 
absolute error in our sample ( p = 0.114 , n = 296; p = 0.162 , n = 295; p = 0.612 , 
n = 296, respectively, in Mann–Whitney tests). There is some effect for males, though, 
who tend to be more overconfident when incentives are provided than when they are 
not (mean male OC without incentives is −6.28 and with incentives is 4.43; the dis-
tributions differ according to a Mann–Whitney test: p = 0.045 , n = 169). This result is 
stronger, with Mann–Whitney p = 0.015 , n = 192 when we include the main university 
building subsample. Besides this, including this subsample causes the same effect to be 
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significant for the normalized OC measure (which was not significant without the sub-
sample), i.e., males tend to be relatively more overconfident when incentives are pro-
vided (Mann–Whitney p = 0.023 , n = 191). Nevertheless, including the main building 
subsample does not change the overall insignificance of the effect of incentives on OC, 
normalized OC or absolute error ( p = 0.051 , n = 345; p = 0.078 , n = 344; p = 0.437 , 
n = 345, respectively, in Mann–Whitney tests).

Several additional conclusions can be drawn from Table 3. First, we observe that 
incentives to predict correctly tend to increase the values of those predictions signifi-
cantly: participants report higher predictions (by about 12 s) when incentives to fore-
cast correctly are present. Second, incentives seem to have some positive effect on 
outcomes as well, i.e., performance seems to increase by about 4 s under incentives. 
Although we do not have data to directly verify the cause of this discrepancy (i.e., 12 
vs 4 s increase), it seems plausible that with incentives, participants think harder when 
making their predictions. On average, this turns out to lead to more optimistic predic-
tions. With higher predictions and incentives for the outcome to match the prediction, 
outcomes also get higher, although the effect is smaller than that for predictions.

Perhaps not surprisingly, better performance is also observed in participants 
who are heavier and perform sporting activities regularly. Third, combining the 
effects on forecasts and outcomes, incentives to predict correctly seem to increase 
OC slightly (see panels C and D). Given that this effect is only significant at the 
5% level, and is not confirmed in non-parametric tests reported in H5, this result 
must be treated with caution. In addition, here we do not observe the result reported 
in H5 that incentivized males tend to be more overconfident. However, consistent 
with the previous discussion, it seems that males tend to be less overconfident than 
females. These effects keep their (weak) significance when including more variables 
into different specifications. Males also appear to be less overconfident than females 
in Mann–Whitney tests under SF (p = 0.0302, n = 181), while there is no difference 
under PF (p = 0.6177, n = 163). Fourth, there is some weak evidence (from both 
panel C and D) that males under PF tend to have higher OC while females under PF 
tend to have lower OC. The latter effect seems to drive the overall negative effect of 
PF on OC. Again, these results have to be taken with caution, given that the results 
of H1 and H2 reveal no statistical difference between PF and SF conditions for male 
and female OC. Finally, it seems that the only significant effect for the absolute error 
measure is that females tend to have a higher (by around 10 s) error when incen-
tives to predict correctly are present. Generally, however, there is no gender effect 
for absolute error (as one might expect looking at the regression lines of males com-
pared to females in Figs. 4, 5, 6, suggesting that females tend to be more accurate), 
apparently because females’ deviations from the 45 degree line, although more bal-
anced, are, on average, just as large as those of males.

6 � Concluding remarks

We report the first experiment on OC to independently manipulate the observabil-
ity of the forecasts and the outcomes, as well as incentives to align the two dimen-
sions. We have formulated several hypotheses concerning these dimensions (also 
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in interactions with gender), with a solid basis in the existing literature. It is thus 
interesting to see that most of them are falsified. In particular, the observation that 
the public observability of forecasts has little impact on the gender difference in OC 
would indicate that the typically reported male OC cannot be chiefly explained in 
terms of the differences in self-presentation style.

One possible caveat is that the presence of the experimenter made even the secret 
treatments “public enough”. Further research could try making them even “more 
secret” by guaranteeing privacy with respect to the experimenter. Additionally, it 
would be worthwhile to apply a similar design to other (gender-neutral) tasks that 
are used in the literature.
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