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Organizational decisions are often made by groups rather than individuals. Depending on the group composition, each member's characteristics—like gender and motivated beliefs—can influence the final group investment decision. To capture this, we design two types of investment situations in a randomized controlled laboratory experiment—one with fixed chances of success and one with performance-dependent chances of success. This novel design entails the perceived ability to “beat the odds” of the investment and thus models real-life investment situations more accurately than standard lottery choice. Our results demonstrate the benefits of mixed group composition in terms of both gender and overconfidence: Groups with all men and/or all overconfident group members consistently overinvest when a possibility to “beat the odds” is present, but not in standard situations. We explore several channels for our results and find that (i) individual probability perception, (ii) leader responsibility allocation and (iii) spillover effects from priming show significant effects.
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1. Introduction

Imagine the following two scenarios. In the first scenario, there is a one in million chance of winning a national lottery, yet people still are buying lottery tickets. In the second scenario, there is a one in million chance of ending up in a “unicorn” status (1+ billion USD valuation) after founding a company, yet people still are launching startups. Some level of “I can beat the odds” mentality—and thus overconfidence—is associated with both, but in two very distinct ways.

Overconfidence is a commonly observed motivated belief that can have a range of real-life consequences—from positive psychological effects (Johnson and Fowler, 2011) and hiring advantages (Anderson et al., 2012; Reuben et al., 2014) to negative trading and investment outcomes (Barber and Odean, 2001; Malmendier and Tate, 2005; Trinugroho and Sembel, 2011). The focus in the literature has mostly been on individual overconfidence—defined as an excessive belief in one's own judgment or abilities, namely as the difference between one's confidence and actual performance (Klayman et al., 1999)—although important economic decisions are often made by groups rather than individuals, e.g., teams, committees or boards of directors vs. chief executives or general managers. A parallel strand of research examines gender differences in economic decision making (among others, Powell and Ansic, 1997; Gneezy and Croson, 2009; Eckel and Füllbrunn, 2015). Again, more attention has been dedicated to individual decision making, although there is a growing literature on group composition and diversity (Campbell and Mínguez-Vera, 2008; Hannagan and Larimer, 2010; Apesteguia et al., 2011; Charness and Rustichini, 2011; Kim and Starks, 2016; Bracha et al., 2019). We combine these two strands of literature in a laboratory experiment to investigate how collective investment decisions are affected by the inflated perceived ability to beat the odds, in combination with overconfidence and gender of the group members.

Previous research suggests that, e.g., boards of directors discuss details of merger and acquisition (M&A) investment decisions in interactive board meetings (Fama and Jensen, 1983; Hillman and Dalziel, 2003; Schwartz-Ziv and Weisbach, 2013) and that various board characteristics affect the performance of the approved deals (Khorana et al., 2007; Kolasinski and Li, 2013). A largely overlooked aspect in the investment decision literature is the group members' perceived ability to “beat the odds” of the market. Previous studies show that an experience-based proxy measure of board overconfidence can be negatively related to M&A success and positively related to overpricing, such that having more experience leads to poorer M&A decisions (Menkhoff et al., 2013). This could be a result of biased risk perception, e.g., due to a feeling of above-average knowledge that allows outperforming the market (Holzmeister et al., 2020).

In this study, we investigate the perceived ability to “beat the odds” of investment decisions in a laboratory experiment. We examine two types of investment situations: (i) standard-modeled investment situations (lotteries) with objectively-given chances of success and (ii) ability-related investment situations with performance-dependent chances of success. As the latter situations entail possible biases in ability-based risk perception, we argue that these capture various real-life investment situations more accurately than the standard situations. To illustrate, consider a standard lottery with a 50% chance of a positive outcome, zero otherwise. In comparison, consider now an equivalent ability-related lottery with a positive outcome if and only if one successfully solves a task that the general population is able to solve in 50% of cases. Would decision makers evaluate the subjective chances of success as the same in both situations? Possibly, but not necessarily; for example, due to the “better-than-others” (overplacement) aspect of the overconfidence phenomenon, which is often linked to gender (Lichtenstein and Fischhoff, 1977; Barber and Odean, 2001; Bengtsson et al., 2005; Ring et al., 2016 among others).

We use these two types of investment situations to construct a randomized controlled experiment that models an interactive meeting of a team, committee or board of directors (or any other group or dyad making an investment decision). We find that gender and overconfidence have a stronger effect on the investment levels in performance-dependent situations than in standard situations. Namely, groups with more men and more overconfident group members tend to overinvest only when a possibility to “beat the odds” of success is present (while gender and overconfidence are not strongly related in our sample). We further use different experimental treatments to examine the potential reasons behind this finding, including risk perception biases, preferences for assuming leadership, and risk perception spillovers through priming and communication. We find more overinvestment if the group members are first primed with performance-dependent investment situations. Thus, our results suggest that more diversity, in terms of both overconfidence and gender, improves group decision making—and so does perceiving the investment success chances as objective.



2. Related literature

We investigate how group investment decisions are influenced by the gender composition of the group and the overconfidence of the group members. In terms of the research question, the empirical studies on the decision making of boards of directors by Levi et al. (2014) and Twardawski and Kind (2016) are most closely related to our experimental study. Twardawski and Kind (2016) find that the directors' overconfidence is negatively related to later M&A success. In a different setup, Levi et al. (2014) find that the directors' gender is related to theM&A success, in that female directors help create shareholder value.1 In addition, Chen et al. (2019) conclude that male CEOs are less overconfident when female directors are on the board. Thus, the literature suggests that group members' overconfidence leads to overinvestment, while more gender-balanced groups make more optimal investment decisions. Yet, it remains unclear how pronounced the effects of group composition for different types of investment situations are, e.g., see the evidence on “betting on oneself” by Blavatskyy (2009) or Benoit et al. (2020).

Groups in certain settings such as the military, emergency health care and financial day-trading are of particular interest for understanding how teams make investment decisions as a function of gender and confidence (and even time pressure). For example, a substantial body of research in economics and finance find a link between overconfidence of individuals and faulty individual investment decision making (Lichtenstein and Fischhoff, 1977; Weinstein, 1980; Taylor and Brown, 1988). Early experimental studies show that almost 80% of respondents rate themselves in the top 50% of car drivers (Svenson, 1981), and more recent studies also demonstrate overconfidence in one's professional abilities (Meyer et al., 2013) and physical fitness (Obling et al., 2015). This phenomenon has been observed in chief executives (Roll, 1986; Malmendier and Tate, 2005, 2008; Billett and Qian, 2008; Huang and Kisgen, 2013) as well as private and institutional traders (Barber and Odean, 2001; Deaves et al., 2009), security analysts (Hilary and Menzly, 2006) and general-population experiment participants (Camerer and Lovallo, 1999; Biais et al., 2005; Dittrich et al., 2005; Ring et al., 2016; Friehe and Pannenberg, 2019).

Similarly, several studies have demonstrated gender differences in individual decision making.2 Yet, it is not clear whether and to what extent these individual overconfidence and gender effects translate into group investment decisions. While there have been a few studies investigating group decision making and overconfidence (Sniezek, 1992; Zarnoth and Sniezek, 1997; Kerr and Tindale, 2004; Healy and Pate, 2011; Cheng et al., 2020), these often do not consider risky investment decisions. In contrast, Kocher and Sutter (2005) and Viscusi et al. (2011), among others, do consider risky group investment decisions while neglecting the respective overconfidence of the group members. There are several ways how overconfidence in a group environment can differ from individual overconfidence. On the one hand, the group could mitigate individual overconfidence due to, for example, countering or compromising in the negotiation process (Shupp and Williams, 2008; Masclet et al., 2009). On the other hand, several group decision-making phenomena, such as groupthink, irrational exuberance or risky shift could aggravate the effects of individual overconfidence (Bénabou, 2013, 2015). These effects can interact with gender too, e.g., Healy and Pate (2011) have showed that men are more confident in their own performance than their group's, while women are more confident in their group's performance than their own. Performance-based investment opportunities and task responsibility can thus be particularly appealing to male group members.

All these factors play a role in group investment decisions. In our laboratory study, we can further include important control variables, such as: (i) individual risk preferences that might be driving the overconfidence effects and gender differences (Johnson and Fowler, 2011) and (ii) various individual personality traits, such as optimism, that are known to correlate with overconfidence (Schaefer et al., 2004; Trevelyan, 2008). We can also disentangle different components of overconfidence, considering whether the investment decision at hand requires judgment about the optimal prospect (overstatement) or rather abilities to carry out the prospect (overplacement).



3. Experimental design

In this study, we extend the previous empirical work on overconfidence and gender in group investment decisions by testing the proposed underlying mechanisms experimentally and including the respective controls. We construct a randomized controlled experiment that models several elements of an interactive meeting of a team, committee or board of directors by using dyads in a minimal-group design. Importantly, we introduce investment situations with performance-dependent odds of success and compare them to the commonly used objective-odds investment situations.

The general structure of our experimental design is as follows: Each subject faces ten investment situations. Each situation is faced twice, first individually and then in a two-member group using the unanimity rule (i.e., renegotiation for 90 s until a unanimous decision can be reached; alternatively, the “status quo” lowest investment level was selected if no option was chosen after 90 s). Five of the investment situations are standard Objective situations (see sub-section standard objective investment situations) and the other five are performance-dependent Ability situations (see sub-section performance-dependent ability investment situations). Finally, in addition to these within-subject comparisons, we examine two possible channels for the effects by introducing two between-subjects variations (see sub-section Explorative: spillover channels for overinvestment levels: priming and communication): We vary whether subjects first face the standard or performance-dependent situations and whether they are allowed to communicate before each of the group decisions.


3.1. Definition and measurement of overconfidence

We define overconfidence as an excessive belief in one's own judgment or abilities, namely as a difference between confidence (in the said judgment or abilities) and actual performance (among others, Klayman et al., 1999; Moore and Healy, 2008). To extract a bias score for each subject, we use an established multiple-choice general-knowledge task with 18 questions, which are adjusted for neutrality to hard-easy effects (Michailova and Katter, 2014; Michailova and Schmidt, 2016). As an example, one of the questions reads as follows: “Who is the author of the opera Tosca?” The subjects can provide one of the three possible answers to this question: G. Puccini, G. Verdi or A. Vivaldi. After choosing one of the answers, the subjects report their certainty that their answer was correct, between 33% (absolute guessing, chance level) and 100% (absolute certainty).

The bias score for each subject is calculated as the difference between the average confidence level across all questions (non-incentivized) and the proportion of the correct answers (incentivized) as seen in formula (1) below.3 A positive bias score represents overconfidence, a negative bias score represents underconfidence, and a bias score of zero indicates an accurately calibrated (neutral) subject.

[image: image]

We measure individual overconfidence using the bias score and afterwards check the robustness of our measure using two questions (incentivized) that map to the two core properties of the overconfidence phenomenon: (i) overestimation of one's actual performance and (ii) overplacement of one's performance relative to others. Namely, we ask for the subjects' estimates of how many of the items they answered correctly (0 to 18 items) and their estimates of what performance rank they have in the session (1 to n, where n is the number of subjects in a given session).



3.2. Definition and measurement of above-optimum investment levels

We construct an investment spectrum that allows measuring the closeness to a risk-neutral optimum of the chosen investment level in each investment situation (while controlling for risk preferences in all upcoming regression analyses), in which overinvestment above this optimum is always related lower expected return. The investment options in each situation are distributed non-linearly and the optimal choice in terms of the expected value lies either in the higher or lower middle sections of the spectrum or in one of the extremes of the spectrum. For each of the investment situations, subjects receive an endowment of 50 monetary units (MU) and can decide how much to invest.


3.2.1. Standard objective investment situations

Tables 1a, b illustrate an exemplary investment situation and a full list of all investment situations, respectively. The left-hand side refers to the standard investment situations (denoted Objective). In these situations, the listed probabilities are fixed and correspond to the actual probabilities of success in an “objective” sense. The column (a) of Table 1a depicts a list of investment levels that a subject can choose from after receiving the 50 MU endowment. Each investment level corresponds to an investment in a lottery. For example, if a subject chooses the third row, she invests 10 MU of her endowment to play a lottery offering an 80% chance of winning 20 MU (final outcome: 50 – 10 + 20 = 60 MU), but also a 20% chance of winning nothing and only losing the invested 10 MU (final outcome: 50 – 10 = 40 MU). In the example investment situation depicted in Table 1a, the optimum investment in terms of the expected value (EV) in column (g) is 10 or 15 MU. We compare how such investment decisions are made in groups with various gender and overconfidence compositions. We keep the group size of two and the (renegotiated) unanimity decision rule fixed.


Table 1a. Exemplary decision situation.
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Table 1b. Overview of decision situations.
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3.2.2. Performance-dependent ability investment situations

Subjects play half of the rounds with the described Objective type of investment situations with fixed (objective) odds of success. The other half of the rounds, however, are played with a second type of investment situations that differ in how the odds of success are portrayed. The performance-dependent investment situations (denoted Ability) are depicted on the right-hand side of Table 1a. In these investment situations, we allow the subjects to potentially “beat the odds” of the lotteries. By doing so, we mimic the willingness and perceived ability of the team or committee members or board directors to “outperform the market” in real-life investment decisions.

The Ability treatment with performance-dependent probabilities is a unique feature of our design and work as follows: We add a task to each of the investment levels, and the probabilities in column (f) indicate how easy or difficult the associated task will be. In other words, instead of receiving the High final outcome with the respective given probability as in the Objective investment situations, the subjects in the Ability situations receive the High final outcome if they successfully do a task for which we know from a large non-representative sample of general population what the task success chances in fact are. For this, we use data from a popular TV show in Germany called QuizDuell, where everyone watching the show can vote on their preferred answers to the displayed multiple-choice questions in a mobile application to compete with the guest in the studio.4

For example, the task associated with the 10 MU investment was successfully answered by 80% of the large non-representative general population sample, as indicated by the column (f) in Table 1a. To receive the High final outcome associated with this investment level, the subjects need to answer the same question as well. If a subject answers correctly, she receives the High outcome (in total 60 MU). If not, she receives the Low outcome (in total 40 MU). The probabilities in the column (f) of the Ability treatment thus correspond to the probabilities in the column (c) of the Objective treatment, as it shows how often, on average, the High outcome is achieved.

Based on the literature (e.g., Twardawski and Kind, 2016; Chen et al., 2019; Cheng et al., 2020), we hypothesize that the group composition with respect to overconfidence and gender are positively linked to above-optimum investment levels, such that groups with more overconfident and more male group members decide in favor of more above-optimum investments.

Hypothesis 1. Groups with more overconfident and more male members tend to make above-optimum investment levels. This holds in the Ability treatment, not necessarily in the Objective treatment.

After each subject first chooses the investment level and does the respective task on her own, an equivalent group decision follows. In the group decisions, one of the two group members (henceforth the “manager” of the task) steps forward to assume responsibility for the tasks. Note that all group decisions take place anonymously, with no communication before the task responsibility mechanism. Also, no details, such as gender, are revealed to other group members, in line with Eckel and Füllbrunn (2017) and in contrast to Eckel and Füllbrunn (2015). Without this feature, effects from stereotype threat, among others, could not be ruled out (Hoyt and Murphy, 2016; Chen and Houser, 2019).

Who does the task for the group? The manager for each two-person group is chosen in a preference-consistent way after the first individual decision and before the first group decision (or any communication) of each group, in accordance with ranked self-reports of the willingness to become the manager (on a four-point scale from, which is binarized for the purposes of some analysis). We chose this approach to model real-life decision making in teams, committees or boards, where task leadership roles, comparable to that of the task manager in our experimental design, are rarely assigned randomly. If both members of the group indicate the same willingness level, the manager is chosen randomly. Given the vast literature on preferences for taking on leadership roles (Eagly and Karau, 2002; Ertac and Gurdal, 2012; Coffman, 2014; Coffman et al., 2021) and overriding others' decisions (Sinclair and Kunda, 2000; Guo and Recalde, 2022), we expect that men and overconfident group members would be more willing to become the task manager. We can thus add a second hypothesis regarding the group dynamics.

Hypothesis 2. Overconfident and male group members are more likely to take charge of the group tasks in the Ability treatment.

In summary, the experimental design allows us to compare investment situations in the Objective and Ability treatments. The probabilities are equal for neutrally calibrated subjects who think that they are neither better nor worse than the general population. However, given the “better-than-others” (overplacement) property of overconfidence, the perceived probabilities in the Objective and Ability treatments might differ. We can thus add another within-subject hypothesis. While we anticipate overinvestment in groups with more overconfident and male group members in both Objective and Ability treatments, we expect the Ability treatment to show the effect more strongly (Menkhoff et al., 2013). This follows, firstly, from the differences in the investment situations: While the Objective situations reveal the overstatement and overprecision components of overconfidence, the Ability situations also trigger the overplacement component. Secondly, this also follows from the effects stated in Hypothesis 2.

Hypothesis 3. The above-optimum investment is more pronounced in the Ability treatment than in the Objective treatment.




3.3. Explorative: Spillover channels for overinvestment levels: Priming and communication

We examine two additional channels for how individual overconfidence might affect group decisions. Firstly, by changing the order of the Objective and Ability investment decision blocks (Order treatment), we consider the spillover effects of the subjects' mindsets associated with the respective investment types. For example, if the subjects start with the Ability investment situations, they might continue with the perceived ability to beat the odds also in the Objective investment situations and overinvest more than otherwise, and vice versa. Spillovers are thus defined as a type of carry-over effects or inertia in this context.

Secondly, and as a robustness check, we add a treatment with pre-decision communication in a free-text chat format (Communication treatment) to consider the “behavioral signature” of the overconfident group members. For example, previous studies have shown that overconfident persons exhibit characteristics that appear like competence to others (Anderson et al., 2012). We thus give subjects a chance to exhibit such influence in a chat environment. Each group could communicate for 45 s before each decision (the task manager was determined before the first communication round). These treatments allow us to add Hypothesis 4A about the described priming effects. In addition, if communication allows the overconfident group members to reveal their “behavioral signature” and exert more influence on the group decision-making process, we can expect the group investment levels to be higher after pre-decision communication and add Hypothesis 4B.

Hypothesis 4A. Due to the priming effects from the “beat the odds” mindset, the average investment levels are higher if the group members first face Ability situations.

Hypothesis 4B. Due to the increased influence of the overconfident group members, the effects on the average investment levels are amplified by pre-decision communication.

Figure 1 provides a summary of the experimental design with the counter-balanced between-subjects treatments Order and Communication underlined: Order treatment, subjects begin with either the Objective or the Ability block; Communication treatment, subjects either do or do not have a pre-decision communication stage before each group decision. None of the outcomes of the tasks were revealed to the subjects until the end of the experiment. To avoid spillovers between sessions, none of the answers to the knowledge questions were explicitly revealed either.


[image: Figure 1]
FIGURE 1
 Summary of the experimental design in four stages, with the between-subject treatments (Order and Communication) in bold font. In total, half of the investment decisions are with Objective probabilities (5 decision situations) and the other half with Ability-based probabilities (5 decision situations, counter-balanced between sessions). Of these halves, respectively, each investment decision is made twice, first individually (5) and then in a two-member group (5) using the unanimity rule. We thus report all implemented experimental conditions and disclose all measured variables.




3.4. Procedure

We used the z-Tree software (Fischbacher, 2007) and the ORSEE recruitment platform (Greiner, 2015) for the experiment with student subjects. We gathered a balanced dataset on n=160 subjects over seven experiment sessions in May to November 2017, in order to result in 80 dyads per Objective and Ability situation type and an equal split of 40 subjects per treatment.5 42.5% of the subjects were male, with an average age of 21.7 ± SD 2.5 years and an average payment of 16.5 ± SD 4.2 EUR for an approximately 90-minute in-person laboratory session. Unless indicated otherwise, we use pooled data on all 160 subjects for our analyses.




4. Main results


4.1. Confidence bias score

Figure 2 depicts the distribution of the overconfidence bias scores: A positive bias score represents overconfidence, and a negative bias score represents underconfidence. The mean and median scores among our subjects are larger than zero and in line with the previous literature: Most of the subjects are overconfident. In our sample, we find no significant differences between the bias score of male and female subjects (Wilcoxon-Mann-Whitney rank sum test, p = 0.258, Spearman rank-order correlation of −0.089, p = 0.259) and, therefore, can examine the effects of overconfidence and gender both in parallel and jointly. We divide the subjects at zero to create two categories: overconfident subjects (OC) and underconfident subjects (UC). Online Appendix B shows a correlation table of the main variables of interest and further robustness results for the bias score.


[image: Figure 2]
FIGURE 2
 Distribution of the individual confidence bias scores. The solid and dashed lines denote the mean and median score, respectively, and the dotted line shows a normal distribution.




4.2. Group confidence, gender composition and group investments

We use the bias score measure of overconfidence to investigate how overconfidence shapes group decision making, juxtaposing these effects with gender effects.6 We find an upward trend in both individual and group decisions: The investment levels are related to individual characteristics, as depicted in Figures 3A, B, and amplified by the group compositions with respect to overconfidence and gender, as depicted on the left-hand side and right-hand side of Figures 4A, B, respectively. This group effect appears to be stronger for gender than for overconfidence in the Ability investment situations (Figure 4B), while the effect is of similar magnitude in the Objective situations (Figure 4A). Considered jointly, groups with more overconfident members and more male members make higher investments in the Ability situations but not in the Objective situations.


[image: Figure 3]
FIGURE 3
 Individual investment difference from the risk-neutral optimum in the Objective (left) and Ability (right) treatments, by gender and overconfidence bias score and compared to zero (solid line). (A) Individual investment levels in objective situations. (B) Individual investment levels in ability situations. The asterisks indicate Wilcoxon-Mann-Whitney rank sum tests for differences between the investment levels and Wilcoxon signed rank tests for differences from zero. ***p < 0.001, **p < 0.01, *p < 0.05.
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FIGURE 4
 Group investment difference from the risk-neutral optimum in the Objective (3A left) and Ability (3B right) treatments, by group overconfidence bias score and group composition with respect to gender, firstly, separately and, secondly, compared to zero (solid line). (A) Group investment levels in Objective situations. (B) Group investment levels in Ability situations. Sub-samples with 7 UC+UC, 31 UC+OC, 42 OC+OC groups and 24 F+F, 44 F+M, 12 M+M groups. The asterisks indicate Wilcoxon-Mann-Whitney rank sum tests for differences between the investment levels and Wilcoxon signed rank tests for differences from zero. ***p < 0.001, **p < 0.01, *p < 0.05.


Table 2 shows the combined effects of group overconfidence and gender group compositions using regression models with the deviation from the risk-neutral optimum investment levels as the dependent variable and confirms the above results. We use the average continuous overconfidence bias score per group as the independent variable for group overconfidence and the share of men per group as the independent variable for group gender composition. We run linear ordinary least squares (OLS) regressions and correct for experiment data dependencies using robust clustered errors at the matching-group level. Due to the specific construction of the investment situations, all models in Table 2 control for risk preferences (Holt and Laury, 2002). The models in columns 4 and 8 also control for additional factors and show that there still remains a significant upward trend with respect to both group overconfidence and group gender composition in the Ability treatment (columns 5 to 8) and a much weaker trend in the Objective treatment (columns 1 to 4).


TABLE 2 Group investments: Regressions on the difference from the risk-neutral optimum.

[image: Table 2]

We thus find some support for Hypothesis 1: The higher the group overconfidence and share of men in the group, the higher the average group investment levels. We also find support for Hypothesis 3 in that the Ability situations allow more pronounced overconfidence and gender effects than the Objective situations. Online Appendix C includes full regression models7; and for comparison, see equivalent results for individual investment decisions in Online Appendix D.

Comparing across different regression models, including models using all overconfidence measures beyond the bias score in Table 2, reveals that risk preferences play a lesser role in the Ability situations than in the Objective situations, as depicted in Figure 5. Hence, all main analyses use a risk-neutral expected value maximizing optimum as a benchmark for analyzing the levels of overinvesting, while controlling for risk preferences in the regression analysis separately.


[image: Figure 5]
FIGURE 5
 Breakdown of explained variance in regression analyses by explanatory variable type in individual decisions (a left) and group decision (b right), comparing Objective and Ability treatments. (A) Explained variance in individual investment decisions. (B) Explained variance in group investment situations.


Result 1. On average, both overconfidence and gender are associated with group overinvestment in Ability situations, but not in Objective situations. This holds also after controlling for risk preferences.




5. Further results


5.1. Moderators for the differences between objective and ability situations
 
5.1.1. Probability perception in Ability investment situations

One reason behind Result 1 could be related to the differences between how the probabilities in the Objective and Ability situations are viewed. Consider the following self-reports of perceived success chances that we gathered in the post-experiment questionnaire adapted from Dohmen et al. (2022). We asked the subjects two questions about their individual decisions: “In your opinion, how successful will your 50%-success-chance investment be in (i) the Objective situations and (ii) the Ability situations?” The answers were provided on an 11-point Likert scale, where the middle point is the theoretical prediction in both cases.

We find significant differences in the results between the two situations. In the Objective situations, as depicted in Figure 6A, both overconfident and underconfident subjects provide answers that do not significantly differ from the expected 50% answer. In contrast, in the Ability situations, as depicted in Figure 6B, all subjects except the underconfident female sub-sample provide answers that significantly differ (exceed) from the 50% answer (Wilcoxon signed rank tests, p < 0.033). On average, the perceived chances in the Ability situations answers are significantly higher than the perceived chances in the Objective situations (Wilcoxon-Mann-Whitney rank sum tests, all p < 0.001). We thus find further evidence in favor of Hypothesis 3.
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FIGURE 6
 Subjective perceived success chances in the Objective (4a left) and Ability (4b right) treatments for a 50–50 lottery, divided by gender (female top, men bottom) and overconfidence (underconfident left, overconfident right). (A) Subjective 50% probability perception in Objective situations. (B) Subjective 50% probability perception in Ability situations. The solid lines denote the mean perceived success chances, the dashed line denotes the theoretical prediction. The asterisks indicate Wilcoxon signed rank tests for differences from the theoretical prediction. ***p < 0.001, **p < 0.01, *p < 0.05.


Result 2. The Ability investment situations lead to more upwards-biased perceived probabilities of success than the Objective situations.



5.1.2. Task responsibility in group Ability investment situations

Another reason behind Result 1 could be related to the differences in group dynamics between Objective and Ability investment decisions. In Ability situations, one of the two group members steps forward to take charge of the tasks associated with the chosen group investment levels (i.e., provide answers to the question tasks). The task manager for each two-person group is chosen in a preference-consistent way, in accordance with ranked self-reports of the willingness to assume responsibility for group tasks. After each group member privately reports their willingness on a four-point scale, one of the two group members is assigned the role of the manager if she indicates higher willingness or, in case of both group members indicating the same willingness, on a random basis. In the following, we consolidate the four-point scale into a binary variable to indicate willingness (or high willingness) as opposed to unwillingness (or high unwillingness) to assume responsibility for the group tasks.

Figure 7 compares the various factors that influence the willingness to become a task manager using probit regressions with clustered standard errors at the matching group level. Our analysis shows that the willingness to assume responsibility for the group tasks is not strongly related to individual overconfidence, but it is significantly related to gender (Figure 7A). On average, the subjects who indicate willingness to become the task manager are more likely to be male and more competent, including in terms of the bias score question correctness, which can be used as an ex-ante measure of expected performance in the Ability tasks. We further find gender differences in what characteristics affect the willingness to become a manager (Figures 7B, C). In particular, the more competent female subjects drive the link between competence and assuming task responsibility. For these female subjects, the ex-ante bias score performance is on par with and not significantly different from male subjects (Wilcoxon-Mann-Whitney rank sum tests between the unwilling female subjects and the other three sub-samples, p < 0.001).
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FIGURE 7
 Willingness to take charge of group tasks, with 1 corresponding to high willingness and 0 to low willingness: Regression coefficient plot for from probit models; see respective marginal effects in Online Appendix E. (A) Willingness to take charge—all subjects. (B) Female subjects. (C) Male subjects. Regressions of individual confidence and competence on the willingness to assume responsibility for the group tasks, including all subjects, the female sub-sample, and the male sub-sample. The bias score task correctness (Correct score) is used as an ex-ante measure of expected performance in the Ability tasks (denoted as ex-ante ability). Additional controls include the Big5 personality traits and average school grade. Probit regressions with a binary dependent variable, robust standard errors in parentheses clustered at the matching group level.


We have thus found some evidence in support of Hypothesis 2, in that the male group members are more likely to step forward and take charge of the group tasks than the female group members. The factors seem to differ between genders: competence and risk aversion matter for women, but not for men. These effects could partly explain the higher group investment levels in Ability situations as compared to Objective situations. Yet, they cannot explain the similar levels of individual overinvestment in Ability situations (as shown in Figures 3, 4 above).

Result 3. Male subjects are more willing to take charge of the group than female subjects.

Meanwhile, it is important to note that the above-mentioned characteristics are not as strongly related to the subjects actually becoming task managers. This is likely due to the procedure to choose a task manager (as outlined above, this role allocation is random if both group members indicate the same willingness on a four-point scale). While there is a slight tendency for group managers (in group-decision tasks) to perform better than all individuals on average (in individual-decision tasks) and individual men to perform better than individual women, we identify no significant differences in any of these comparisons (in individual-decision tasks).

Comparing the study subjects to the general population, however, there is evidence that, on average, subjects perform significantly worse individually than the general population (Wilcoxon signed rank test, p < 0.001, also for male and female subjects separately), while group managers perform similarly to the general population (Wilcoxon signed rank test, p < 0.063), hinting toward self-selection into assuming responsibility (see Online Appendix E for further details and regression analysis).



5.1.3. Explorative: Priming and probability perception spillovers on Ability investment situations

A third reason behind Result 1 could be related to the priming that occurs through facing Objective investment decisions first in the session compared to facing Ability first. As outlined in Explorative: Spillover channels for overinvestment levels: Priming and communication sub-section, we check for differences in response to (i) the main variation which alternates whether the subjects start with the Ability or the Objective investment situations (Order treatment) and to (ii) pre-decision communication in a chat format (Communication treatment). As illustrated in Figure 8, we find that investment levels throughout the session are on average higher whenever the Ability treatment is the first one in a session. There is a strong upward shift in group Ability investments, as depicted also in the regressions with control variables in the Table 2. We thus find some support for Hypothesis 4A and conclude that we can identify spillover effects of the respective Objective or Ability mindset on the subsequent decisions.


[image: Figure 8]
FIGURE 8
 Group investment difference from optimum in the Objective (left) and Ability (right) treatments, divided by the Order treatment and group gender composition. (A) Group investment levels in Objective situations. (B) Group investment levels in the Ability situations. The asterisks indicate Wilcoxon-Mann-Whitney rank sum tests for differences between the investment levels and Wilcoxon signed rank tests for differences from zero. ***p < 0.001, **p < 0.01, *p < 0.05. For brevity, in the right sub-figure, only the significance for comparisons between a given column and at most two columns further right (e.g., “Objective first, F+F” vs “Objective first, F+M”) are depicted; the differences between further columns are significant at least at a 5% level, where “F+F” indicates groups with two female participants.


For the purposes of this comparison, we pull the Communication and NoCommunication data together. As we show in Online Appendix F, the Communication intervention alone does not lead to significant differences in the investment levels (Hypothesis 4B). Yet, we find some differences in how the communication stage is used. The overconfident subjects are the first ones to talk significantly more often than the underconfident subjects in the pre-decision communication stages of the mixed UC+OC groups in the Ability situations (Wilcoxon-Mann-Whitney rank sum test, p < 0.001), while the underconfident subjects initiate the conversation more often in the Objective situations (p < 0.001). We can thus conclude that, depending on the situations, overconfident and underconfident subjects do indeed tend to have different “behavioral signatures”.

Result 4. Facing first the Ability investment situations creates spillovers that result in higher investment levels in the subsequent decisions.





6. Discussion and conclusions

We investigate situations in which the probability of winning is based on a random draw and situations in which the probability is based on ability. We show that the way in which success chances of an investment opportunity are perceived can play a significant role in individual and group decisions. Although the Objective and Ability investment situations are by construction equivalent, the decision makers tend to treat them quite differently—both in terms of how overconfidence and gender manifests itself in the chosen investment levels and in how much overinvestment occurs (as outlined in Results 1 to 3). But the differences are not in the investment behavior alone. We find that the decision makers judge these situations differently and communicate about these situations differently. On average, both men and women and both overconfident and underconfident decision makers tend to invest more “overconfidently” if first primed with the Ability investment situations (as outlined in Result 4).

Given that many important economic decisions are made by groups, not just individuals, our experimental results provide potential implications for team, committee or board composition policies with respect to gender and overconfidence. One policy recommendation implies attempting to further increase the diversity in management teams, executive committees and boards, echoing the empirical results by Levi et al. (2014) and Chen et al. (2019), among others. Indeed, as once expressed by Christine Lagarde, the former Head of the International Monetary Fund and the current President of the European Central Bank: “If Lehman Brothers had been “Lehman Sisters,” today's economic crisis clearly would look quite different” (The New York Times, 2010).

Our results on the willingness to take charge of the group task also demonstrate gender differences. In general, men are more likely to take charge, which echoes the empirical findings on women shying away from leadership roles (e.g., Born et al., 2022). The mentioned reasons in former studies include, for example, ability differences, sensitivity to negative feedback, family-career balance and discrimination (Ertac and Gurdal, 2012; Berlin and Dargnies, 2016; Kirsch, 2018; Shastry et al., 2020). Among women, the willingness to take charge increases with competency and risk seeking (which relates to the self-selection into skill-based session by Danková and Servátka, 2019). These results in combination with the result above emphasize the potential hazard of bias spillovers both between the decisions and within the groups themselves. One implication for better group decisions thus includes attempting to frame group investment decisions with objective odds of success as much as possible—to downplay the perception of being able to beat the odds.8

Our main comparison is between investment levels in Ability and Objective situations using a within-subject design. Previous work (e.g., Gillen et al., 2019; Van Veldhuizen, 2022) have shown that measurement errors in one of the explanatory variables (e.g., risk preferences) can shift the observed effect of the outcome variable (e.g., competitiveness) in a biased way. Importantly, even though only the Ability treatment allows to look at the beating-the-odds feature, both situations have in theory the same risky investment situations, which allows to control for individual risk preferences by design. Further studies could look more into the question of how to additionally distinguish (i) whether the overconfident group members see themselves as overly able to choose the optimal investment in terms of its objective success odds, i.e., the intrapersonal overstatement and overprecision components of overconfidence [with its directional effect implied by correlates of overconfidence such as the illusion of control, see Langer (1975) among others] or (ii) whether they just see themselves as able to “beat the odds” of the investment, i.e., the interpersonal overplacement.

Meanwhile, this study provides only partial insight into how individual overconfidence and gender can influence group decisions, and there remain many directions to add to this line of research. Indeed, the potential effects of the design choices in this study and the corresponding limitations in terms of external validity have not yet been explored in detail. For example, decision making under time constraints is more characteristic in military, emergency health care and financial day-trading contexts than, say, in supervisory contexts. The design of this study could thus be expanded in several ways, for example, by varying the time constraints, group size or the voting rule for the group decisions, or by varying the manager selection procedure or task success-chance reference population (from general population to specific populations). Further extensions could also include different categories of tasks (e.g., requiring less crystalized and more lucid intelligence) that the subjects need to solve in the performance-dependent situations. Finally, we acknowledge that the current experiment setting includes treatment sub-groups of relatively modest sizes, and we strongly encourage future studies to invest the necessary resources for recruiting larger participant pools. Last, the primary research question could also benefit from empirical data (e.g., experiments at firms) that sheds light on our research question in male-dominated corporate environments.
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Footnotes

1 In contrast, see also Adams and Ferreira (2009) who show that, under certain conditions, gender quotas for directors can actually reduce firm value and Ivanova-Stenzel and Kübler (2011) who demonstrate a potential conflict between maximizing overall performance and minimizing gender inequality.

2 For example, risk preferences (Charness and Gneezy, 2010; Hardies et al., 2013; Booth et al., 2014; Hügelschäfer and Achtziger, 2014), leadership preferences (Melkas and Anker, 1997; Eagly and Karau, 2002; Ertac and Gurdal, 2012; Grossman et al., 2019) and competitiveness (Niederle and Vesterlund, 2007; Gneezy et al., 2009; Reuben et al., 2012; Datta et al., 2013) often differ between men and women (see Gneezy and Croson, 2009 for an overview of gender differences in preferences). Although gender and overconfidence tend to be related (Lichtenstein and Fischhoff, 1977; Barber and Odean, 2001; Soll and Klayman, 2004; Bengtsson et al., 2005; Danková and Servátka, 2019), investment decision making can call for gender differences that go beyond overconfidence.

3 This particular measure of overconfidence was mainly chosen because the tasks are in essence similar to the tasks in the Ability decision situations. We could thus later instruct the subjects that the Ability task questions would be “similar in format to those they already saw in previous part of the experiment”. We follow the methodology proposed by Michailova and Katter (2014) and applied, e.g., by Michailova and Schmidt (2016) who also incentivize correctness, but not confidence. The authors mention two arguments against incentivized scoring such as the quadratic soring rule: (i) the assumption of risk neutrality (Offerman et al., 2009) and bias toward 50% probability in the presence of risk aversion (e.g., Winkler and Murphy, 1970) and (ii) the difficulty of understanding the mechanism for the subjects (Artinger et al., 2010). Concerning the first argument, we acknowledge that other methods for incentivizing belief elicitation (e.g., Schotter and Trevino, 2014; Schlag et al., 2015; Schlag and Tremewan, 2021) would not suffer from these mentioned drawbacks. However, we opted for eliciting the beliefs as easily understandable as possible and thus opted for non-incentivized beliefs, at the expense of potential measurement validity concerns. In general, both incentivizing and not-incentivizing the beliefs have their benefits and drawbacks (e.g., Read, 2005).

4 QuizDuell is a widely known erudition show in Germany. According to a press release, the QuizDuell mobile application was downloaded at least 1.6 million times, with 1.3 million registered users, 54% of them male. On average, 150,000 users were active in each TV show episode (Presseportal, 2015). While we do not make any claims about representativeness of this sample, we see it fit to instruct the participants of our experiment that the success chances stem from “a large sample of general population”, which is the only provided information about the success chances. The subjects are also told that the questions are “similar in format to those they already saw in previous part of the experiment” (overconfidence calibration test). The questions cover a wide range of topics, from food and drinks to technology and money. As an example, one of the questions reads as follows: “What kind of Italian pasta is literally translated as “butterflies”?” Possible answers: Cannelloni, Penne, Fusilli and Farfalle. The correct answer “Farfalle” was chosen by 84.4 of the QuizDuell participants. We compare the performance of our sample to the performance of this non-representative general population sample in Online Appendix E. This insight in combination with counterbalancing of the within-subject treatments help us rule out concerns about experimenter demand effects as a crucial driver of the results.

5 This sample size is similar to Hügelschäfer and Achtziger (2014), who use a 2 × 2 design to study the effect of different mindsets of judgment and decision making. One of their tasks also measures confidence in one's own performance.

6 The data includes choices in which no agreement was reached within 90 seconds (< 2% of all decisions). In that case, the “status quo” was the automatically chosen decision. The average time until unanimity ranged from 66 to 76 seconds in the Objective treatment and from 63 to 78 seconds in the Ability treatment.

7 Note that Appendix C also includes regression analyses using the single-questions overconfidence robustness measures (overstatement and overplacement) instead of the 18-question bias score, in which we find significant gender effects, but non-significant overconfidence effects.

8 One can even go a bit further: in the Ability treatment, we found that task competence was correlated with volunteering to answer the question (for women). If the link between task performance and leading is non-existent or of minor importance, for example if perceived performance or being faster to volunteer are mainly determining who leads, then we would expect the effect of overconfidence and gender to be even stronger. On the other hand, if the selection of who carries out the task is fully or mostly based on actual performance, we would expect that overconfidence affects group decisions less, since the more unjustly overconfident group members are then less likely to lead.
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An example of comparable investment situations in Objective and Ability treatments, where the columns (a), (b), (d) and (g) are all measured in monetary units. Note that the EV column (g)
was not visible to the subjects of the experiment. The columns (b) and (d) denote the respective High final outcomes and Low final outcomes. The High final outcomes and Low final outcomes
of the lotteries in columns (b) and (d) respectively are always distributed in a certain way. Namely, the Low outcome equals the endowment of 50 MU minus the investment level, and the
High outcome equals the endowment of 50 MU plus some premium. The corresponding high probabilities p(High) and low probabilities p(Low) in columns (c) and (e), respectively are always
distributed in a certain way: If the chosen investment level is positive, the subject receives the high final lottery outcome with a probability p(High) and the low final lottery outcome with a
probability 1—p(High). If the chosen investment level is zero, the subject can keep the endowment of 50 MU with certainty. By keeping these distribution rules fixed but changing the outcomes
and probabilities, we create the concave expected value functions. Online Appendix G includes translated instructions with accompanying example screenshots from the experiment sessions.





OPS/images/frbhe-02-1111317-g007.gif





OPS/images/frbhe-02-1111317-g008.gif
ey

—
L





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Male and overconfident groups overinvest due to inflated perceived ability to beat the odds



		1. Introduction



		2. Related literature



		3. Experimental design



		3.1. Definition and measurement of overconfidence



		3.2. Definition and measurement of above-optimum investment levels



		3.2.1. Standard objective investment situations



		3.2.2. Performance-dependent ability investment situations









		3.3. Explorative: Spillover channels for overinvestment levels: Priming and communication



		3.4. Procedure







		4. Main results



		4.1. Confidence bias score



		4.2. Group confidence, gender composition and group investments







		5. Further results



		5.1. Moderators for the differences between objective and ability situations



		5.1.1. Probability perception in Ability investment situations



		5.1.2. Task responsibility in group Ability investment situations



		5.1.3. Explorative: Priming and probability perception spillovers on Ability investment situations













		6. Discussion and conclusions



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		Supplementary material



		Footnotes



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Behavioral Economics

Male and overconfident groups
overinvest due to inflated
perceived ability to beat the odds





OPS/images/math_1.gif
bia

meanYoconfidence — meanYocorrect (1)





OPS/images/frbhe-02-1111317-g001.gif
©  Frcwperimen:

Pa———
s

Riskprtoce
Sikion

@ Obictiveor b

Idvidust
nvesmet deiions

Commonicaion

© Ovkctieor by
vt
st s
poetey
Gy

[y A
[ty
Vit
“ommankcadon

@ possspeimen

Risk et
B Numery ot
cacy na- S
BigFive Pty Tot
ey i
Lis Greaion et
Risk s & demographics






OPS/images/frbhe-02-1111317-g002.gif





OPS/images/frbhe-02-1111317-t003.jpg
Investment diff. (2 (3) (6) (7)

From optimum Objective situations Ability situations
Male share 0.450 0467 0.292 20107+ 2103 2.135%
(0.36) (0.36) (0.46) (037) (039) (0.64)
Overconfidence 2734 2781 3.774 3428 4.165"* 4344
(152) (1.45) (2.43) (2.01) (147) (1.62)
Risk aversion —0.964** ~1.079* —1.043** —1.082* —0976* —1.084* ~0970* — 1134
(032) (035) (035) (0.36) (0.40) (0.45) (039) (030)
Order (Ability first) 0.242 0555
(0.25) (0.27)
Communication —0207 —0.005
(0.25) (0.24)
Constant 0.706* 0.789* 0567 0118 0.152 0.850* —0.155 —1.408
027) (022) (0.29) (2.07) (035) (0.29) (034) (1.94)
Controls No No No Yes No No No Yes
R? 0.120 0.140 0.157 0233 0.254 0.101 0.304 0.438
BIC 248.662 246.806 249.570 294.563 283.509 298377 282.288 317.773
N 80 80 80 80 80 80 80 80

OLS regressions, robust standard errors in parentheses clustered at the matching-group level. Regressions of group overconfidence bias score and group gender composition on the average
difference from the optimunm in group investments as the dependent variable. Group gender variable ranges from 0 for all-female groups to 1 for all-male groups. Group overconfidence variable,
expressed as an average bias score per group, ranges from —0.18 to 0.25. Group risk preference variable, expressed in terms of a constant relative risk aversion (CRRA) coefficient where higher
values imply higher risk aversion and zero implies risk neutrality, ranges from —0.78 to 1.37. Columns 1-4 concern the Objective situations, while columns 5-8 concern the Ability situations.
We consider four models for cach. Columns 1, 2, 5 and 6 include the baseline model for gender and overconfidence separately, columns 3 and 7 include them jointly, and columns 4 and §
additionally include the control variables and treatment dummies, namely: group averages for Big5 personality traits, numeracy test score, optimism test score, age, average school grade, lottery
order, as well as Order and Communication treatment dummies. All variables are averages at the group level. ***p < 0.001, **p < 0.01, *p < 0.05.
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A list of all five decision situations used in both individual investment decisions and group investment decisions.
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