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Abstract 
This paper experimentally investigates how risk attitudes mitigate leadership effectiveness in a 

collective setting with projects that exhibit both free riding and coordination problems. We take 

two novel approaches: 1) the introduction of economic game theory to psychological studies of 

leadership, and 2) the application of the leadership ontology of Drath et al. (2008) as a 

crossdisciplinary integrative framework. Leadership here is focused on the presence or absence of 

direction, alignment, and commitment as well as antecedent beliefs and practices that are held 

within a collective (for us, our experimental participants). Our leadership context is stripped 

down to very minimal conditions: three group members, an investment decision, and the 

introduction of information regarding group members' attitudes toward risk. We find that the 

mere mention of risk attitude (whether risky or risk averse) undermines leadership effectiveness 

in mitigating free riding for our 420 experimental participants. Our study’s primary implications 

lie in the application of game theory methodology to the psychological study of leadership, the 

introduction of relevant individual difference constructs to economic studies of leadership, and 

the advocation of the Drath et al. (2008) framework as a helpful integrative mechanism for 

interdisciplinary leadership research. 

 

Keywords: game theory; risk attitude; interdisciplinary research; group dynamics 

 

                                                
*
John T. Kulas, Department of Psychology, Saint Cloud State University; Mana Komai, 

Department of Economics, Saint Cloud State University; Philip J. Grossman, Department of 

Economics, Monash University 

This project was supported by a SCSU Social Science Research Institute grant, a SCSU 

Researcher Funds grant, the SCSU School of Public Affairs, and SCSU Colleges of Social 

Sciences and Liberal Arts. The authors would like to thank the action editor and anonymous 

reviewers for many valuable points of consideration and guidance. Correspondence should be 

addressed to John Kulas, WH 303, Department of Psychology, Saint Cloud State University, 

Saint Cloud, MN, 56303 (e-mail: jtkulas@stcloudstate.edu; phone: (320) 308-3234. 

 

© 2013 John T. Kulas, Mana Komai, Saint Cloud State University and Philip J. Grossman 

All rights reserved. No part of this paper may be reproduced in any form, or stored in a retrieval system, without the prior written 

permission of the author 



LEADERSHIP, INFORMATION, AND RISK ATTITUDE                                                        4 
 

Leadership, Information, and Risk Attitude: A Game Theoretic Approach  

Although leadership is one of the most widely researched topics within the organizational 

sciences, the psychological and management literatures rarely introduce formal mathematical 

models descriptive of leader and/or follower behavior. Rather, this literature predominantly 

revolves around substantive theoretical questions of style, orientation, traits, behaviors, and 

characteristics of leaders, followers, the context, or their correlates (e.g., authentic leadership, 

Luthans & Avolio, 2003; contingency theories, Fiedler, 1967, 1971; followership, Bligh, 2011; 

gender, Carli & Eagly, 2011; transformational leadership, Bass, 1985; Burns, 1978). In addition 

to a tendency toward these areas of topical focus, self reports via questionnaire administration 

continue to dominate other methodologies in leadership research (see, for example, Bryman, 

2011; Hunter et al., 2007; Friedrich et al., 2009).  

Given these intradisciplinary theoretical perspectives, content areas of focus, and 

methodological tendencies, our understanding of "leadership" may encounter limits (within a 

rigid ontology; see, for example, Drath et al., 2008). Economics is a discipline that applies a 

different ontological lens to leadership and relies heavily on a different set of methodologies 

(derived from formal mathematical models) to understand human behavior (including leadership 

behavior).  The mathematical models reduce leadership to its basic elements, and questions of 

leadership style and the characteristics of either leaders or followers are generally considered 

irrelevant. Furthermore, the context is typically either a university laboratory or nonexistent 

(purely theoretical), and the act of leadership occurs in the form of a multi-person game.  

Through the economic lens, a leader does not necessarily possess any special characteristic, trait, 

managerial responsibility, or talent.  



LEADERSHIP, INFORMATION, AND RISK ATTITUDE                                                        5 
 

In the current study, we demonstrate a merging of approaches (economic and 

psychological) via application of an information-based, game-theory model of leadership 

incorporating self-reported risk attitude of leaders and followers. Note here that although a focus 

on individual differences (such as risk attitude) is generally considered irrelevant in economic 

investigations of leadership, one exception is Rotemberg and Saloner (1993), who compare the 

effectiveness of selfish and empathetic managers in different situations.  A second possible 

exception is work by behavioral economists who look at gender differences in leader 

effectiveness (e.g., Grossman, Komai, & Jensen, 2013). 

The practical questions we are asking in the current investigation (regardless of 

disciplinary focus) are: 1) does the distribution of risk attitudes within a group have implications 

for leader effectiveness, and 2) given the above - if you have a group of people with different 

risk attitudes, how should you assign roles as leaders and followers? For example, does group 

cooperation increase if more risk averse leaders are followed by less risk averse individuals or 

vice versa? Here we specifically examine how the distribution of risk within a collective can 

influence group direction, alignment, and commitment. As one purpose of this study is to 

illustrate how formal, game-theory based economic models can be applied to questions of 

interest to leadership researchers, our results are preliminary and are not intended to be taken as 

definitive conclusions.  

Leadership – Traditional and Economic Perspectives  

 Consistent across definitions found in the psychological and management literatures, 

leaders typically have responsibilities encompassing authority (e.g., personnel and/or project 

management) and leadership occurs within contexts that are characterized (at the minimum) by 

the existence of 1) a leader, 2) follower(s), and 3) a shared goal (see, for example, Bennis, 2007). 
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Ahlquist and Levi (2010) present five necessary conditions for leadership: 1) interpersonal 

relations (at least one follower must exist), 2) asymmetry (potential nonreciprocity of attention, 

obedience, etc.), 3) salience (subordinates pay attention), 4) domain specificity (the leadership 

occurs in some contexts, but not necessarily others [although leaders with high salience may 

transcend contexts]), and 5) instrumentality (there is a motivating purpose or goal that is 

communicated by the leader). It is important to note that, although we do not formally adopt this 

specific framework, our definition of leadership is consistent with these necessary conditions.  

 Rather than reliance upon the traditional framework, we consider leadership in the 

context of a collective project and formally define leadership as the ability to produce direction, 

alignment, and commitment (e.g., we adopt the ontology of Drath et al., 2008, to be explained in 

greater detail further below). Our definition of leadership does not require formal authority or 

unique personal or contextual characteristics. It in fact is not dependent on any specific role 

(leader or follower) being primarily responsible for the production of direction, alignment, and 

commitment. Although this perspective is a bit different from the traditional organizational 

sciences conceptualization of leadership, it is in full concordance with economic investigations 

of leadership (as well as Ahlquist and Levi’s [2010] necessary conditions). Through the 

economics lens, leaders are simply individuals who can improve group cooperation by making a 

costly commitment (their own participation), thereby persuading others to participate in a 

project. Leaders here are average group members - their legitimacy is derived from superior 

information about the value of the project in hand (Hermalin, 1998; Komai et al., 2007; Komai & 

Stegeman, 2010; Potters et al., 2005) or merely by occupying the nominal leadership position 

(e.g., Meidinger & Villeval, 2002; Moxnes & van der Heijden, 2003).  
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 In the economics literature, Hermalin (1998) first suggested that leaders are followed 

because they are better informed than followers. He maintained that a leader’s costly 

commitment signals his/her followers that a project is worthwhile (we argue similarly that this 

signal represents a form of alignment among group members). In Hermalin's model, leaders' 

information is fully communicated to group members (e.g., the leader is fully transparent). In 

contrast, Komai et al. (2007) argued that in some circumstances an informed leader is better able 

to direct followers toward a mutually beneficial goal if the leader’s information is not fully 

communicated.  With less than complete information about context or project, followers act 

based only on the behavior of the leader.  Here the leader withholds information followers would 

need to determine if withholding effort (i.e. free riding) is an individually profitable action. 

Essentially the model posits that, under certain conditions, leader centralization of information is 

the preferred alternative (to complete disclosure) if the collective outcome of interest is 

cooperation.  Komai and Stegeman (2010) extended this idea to a more complicated setting that 

exhibited both coordination (direction and alignment) and free riding (commitment) failures – 

their interest was in determining whether a leader can help a group avoid these potential 

outcomes.   

Coordination failures arise when parties fail to realize mutual gains because they are 

unable to make mutually consistent decisions.  A good example is the decision regarding which 

side of the road to drive on.  If two oncoming cars can both agree that accident avoidance is 

important (direction) and have an alignment of choice (i.e., both maintain position on the right or 

left side of road), an accident is avoided; if these outcomes (direction and alignment) are not 

achieved, an accident occurs.  Free riding may arise if there is a conflict of commitment between 

an individual’s self-interest and the group’s interest.  While all in the group benefit if every 
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member acts in accordance with the group’s interest, any one member can gain, at the expense of 

the other group members, if he acts on his own interest.  However, if every group member acts in 

his or her own interest, all are worse off. Leadership – regardless of disciplinary orientation – is 

considered to be a potentially powerful moderator of these negative group outcomes (although 

see Bligh, Kohles, and Pillai [2011] and Meindl [1995] for a cautionary perspective regarding 

this “powerful” leadership orientation). 

An Integrative Ontology of Leadership 

It is important here to note that although the economic perspective on leadership may 

appear to deviate substantially from traditional organizational sciences perspectives, there have 

been recent organizational science advancements toward broader conceptualizations of 

leadership that we believe accommodate approaches such as ours (see, for example, Drath et al., 

2008; Morgeson, DeRue, & Karam, 2010). Our contention is that interdisciplinary ventures such 

as the current can be leveraged in a similar manner as followership studies – providing insight, 

illumination, and identification of holes or areas of neglect within the larger study of leadership 

(e.g., Weick, 2007). For example, although our investigation could be framed as an exploration 

of fairly typical focal variables (e.g., leader, follower, and common purpose), we instead choose 

to adopt and advance the leadership ontology of Drath et al. (2008) because of its power as a 

potentially integrative framework for interdisciplinary perspectives on leadership.   

The discussion of leadership within the Drath et al. (2008) framework is focused on three 

primary elements: direction, alignment, and commitment (DAC). The direction element refers to 

agreement and motivation regarding a shared purpose. Alignment is associated with coordination 

of goals and action. Commitment refers to the collective level of engagement – the choice of 

'group' versus individually maximizing practices comes into play here. Leadership effectiveness 
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is viewed as the degree to which all three of the definitional elements is achieved.  This 

definition of leadership is not dependent on individuals occupying positions of leadership or 

followership, but is rather defined by DAC as well as leadership beliefs and practices that are 

held by a collective. As stated by Drath et al. (2008), “every member of a collective is 

understood as a participant in leadership practices and is thus an integral contributor to the 

production of DAC” (p. 645). Beliefs that are held by individuals regarding the manner in which 

direction, alignment, and commitment are attained are referred to as leadership beliefs. 

Leadership practices are simply actions that are intended to produce direction, alignment, and 

commitment.   

A primary asset of the Drath et al. (2008) ontology is its power to (potentially) identify 

important leadership elements that may not fit neatly within the leader, follower, and shared goal 

trichotomy (e.g., elements that may go unnoticed if the traditional ontology were to hold a true 

monopoly). Drath et al. (2008) in fact note that, "the value of [the direction, alignment, and 

commitment ontology] is the creation of new basic questions" (p. 636). In the current paper, we 

contend that such a definitional lens of leadership provides a fertile ground for interdisciplinary 

approaches to leadership. Specifically, we explore risk attitude (i.e., being risk averse or risk 

loving) as a characteristic that is likely to influence beliefs and practices (i.e., to commit or not to 

commit to a task) within a collective of individuals, and note the extent to which an informed 

group member is successful in coordinating action within collectives that possess different risk 

attitude compositions.  

Toward a Rationality-Embedded Leadership Methodology  

 Game theory (the methodological focus of our paper) sets forth predictions of rational 

behavior. Rationality means that individuals maximize their own personal well-being. In this 
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sense, game theory deals with absolutes of prediction/equilibrium.  Game theory predictions, in 

fact, do not always manifest themselves simply because individuals may violate the traditional 

rigid game theoretic assumption of rationality. Psychology, of course, acknowledges a wide 

spectrum of behavior motivators (beyond rational maximization of one's own well-being). We 

propose that an interdisciplinary approach that may prove fruitful to the study of leadership 

entails applying rigid game theory modeling to develop very specific predictions of behavior 

based on extreme rationality. The extent to which observed behavior deviates from game theory 

predictions can be informative and useful for the identification of psychological (or contextual) 

factors that may be contributing to behavior (e.g., game theory nuisance variables). Similar 

orientations have led to advancements within classic games such as dictator (Bolton & Katok, 

1995; Eckel & Grossman, 1998; Forsythe et al., 1994; Hoffman et al., 1994, 1996), trust 

(Anderhub et al., 2002; Eckel & Wilson, 2004), and public good games (Andreoni, 1995; 

Dufwenberg et al., 2006; Park, 2000) where people's behavior deviates from game theory 

predictions. Our belief is that such findings in the context of leadership would be informative for 

the identification of conditions that transcend rigid self-welfare maximizing. 

In the following sections we first describe our basic game theory model (without the 

concepts of leaders and followers), next introduce the leader/follower dynamic, and finally 

address how the concept of a collectives' member attitudes toward risk may affect 

behavior/leadership outcomes. Further description of game theory terms and concepts is 

presented in the Appendix. 

  Informational Leadership – Our Formal Model. We test our predicted relationships 

(leadership and its impact on free-riding and cooperation within a group) via construction and 

administration of a multi-player game. Our game is a simple, three-person collective action.  
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Players must decide whether or not to participate, at a cost to themselves, in a team project.  The 

project’s returns are known only by one member of the collective (nominally the leader).  This 

person may gain the cooperation of his/her fellow members (nominally followers) by signaling 

(i.e., making a costly commitment to a project) to them that the project is worthy.  We also 

investigate whether interpretation of the leader’s signal may be moderated by information 

regarding group member characteristics (self-reported risk attitude).  Group members here 

choose whether or not to follow a leader based on the signal received, their knowledge of their 

team members' risk attitude, their own risk attitude, and their beliefs of how these risk attitudes 

may impact the collective group outcome.   

 Moving from the above stated general perspective on leadership to specific elements of a 

game that can refute the premise that risk attitudes held by leaders and followers can impact 

levels of coordination among group members requires game theoretic operationalization. The 

following model therefore describes the essential elements of a single-shot (e.g., occurring only 

once) game with a group of three identical players (no one here is yet identified as a "leader" or 

"follower") and is adapted from Komai et al. (2011).  

 In this game, each player i is given an endowment of $10 and has the option of investing 

or not investing that endowment in an investment project. Each player chooses an action ai  A = 

{N, P}, where N represents choosing to not invest and P denotes investment. Note that 

investment within our game and throughout this paper is considered a behavioral indicator of 

participation in a collective action (e.g., leadership practice). 

Each collective is equally likely to encounter one of three random payoff scenarios: 

Scenario 1 (the high payoff scenario), Scenario 2 (the average payoff scenario), and Scenario 3 

(the low payoff scenario). The payoff scenarios are shown in Table 1. The table is organized by 
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columns indicating scenario and investment decisions, rows reflecting the possible actions across 

three group members, and cells indicating individual player payouts. For example, if a group is 

assigned to Scenario 1, there are six possible payout options that depend on both individual and 

collective actions.  If all three group members choose to invest, all three members receive a final 

earning of $20 (for comprehension of this payoff and all subsequent, please refer to Table 1). If 

two of the three members invest and one chooses not to invest (free ride), the two who invest 

each receive $13 and the one free rider receives $17. If only one group member invests, that 

individual receives $7 while the two free riders receive $14.  If no one in the group invests, all 

three group members keep their initial $10 endowments.  

 The outcome that yields the highest possible group earning is full participation (everyone 

invests) in Scenarios 1 ($60) and 2 ($39), and zero participation (no one invests) in Scenario 3 

($30). However, game theory provides a different prediction for individual behavior, which is: 

Suppose that all players are aware of the payoffs they will receive (e.g., all group members are 

aware of which of the three Scenarios they have been assigned). Then, in Scenarios 2 and 3, the 

optimal strategy for each group member is to not invest even if every other member invests. For 

example, in Scenario 2, if two group members have invested, the third member, if he invests, 

will earn $13 whereas if he chooses to not invest, he earns $15. If one of the three group 

members chooses to invest, investment by a second member will earn $9 whereas not investing 

yields $12. If neither of the other group members invests, investment yields $5 while not 

investing results in $10. The same pattern is present in Scenario 3. This pattern means that the 

dominant strategy of an individual group member is to always free ride, regardless of the actions 

taken by others. Thus, the theoretical prediction in Scenarios 2 and 3 (when all players are aware 

of the payoff scenario) is that no individual player invests.  
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 In Scenario 1, however, the story is different:  a group member's optimal strategy is 

dependent on the actions of the other group members; coordination is mutually beneficial. In 

Scenario 1, if the other two group members invest, a third member's investment yields $20 

whereas the decision to not invest yields only $17. This invest versus not invest outcome inverts 

the effect of Scenarios 2 and 3 (where a higher payoff is associated with not investing). From this 

point on, however, the payoffs associated with individual investment decisions are consistent 

with the patterns in Scenarios 2 and 3. Therefore, in Scenario 1, a group member is willing to 

invest only if he or she believes that the other two group members invest in the project. 

Otherwise, a group member has no incentive to invest (if one of the three group members 

chooses to invest, investment brings $13 whereas not investing yields $14. If neither of the other 

group members invests, investment yields $7 while not investing results in $10). Thus, the 

theoretical prediction for Scenario 1 includes two possible outcomes. One possible outcome is 

that all group members choose to invest (if they think that the other group members will also 

invest). The other possible outcome is that no one invests (if they think that at least one other 

member will not invest). The first predicted outcome here did not apply to Scenario 2 or 3. This 

is why it is said that the dominant strategy in Scenarios 2 and 3 is to free ride while Scenario 1 

represents a coordination problem.  

The creation of our game therefore was based on the following: The behavior that yields 

the highest possible group earning is full participation in both Scenarios 1 and 2. In Scenario 2, 

individuals theoretically have only one outcome: do not participate. In Scenario 1, however, 

there are two possible outcomes, and individual behaviors may lead to the outcome in which no 

one participates (coordination failure). In Scenario 2, theoretically, players choose not to invest 

(meaning that their dominant strategy is to free ride). In Scenario 3, the dominant strategy is not 
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to invest. This lack of investment is not equated with free riding because there is no benefit (and 

there is actually harm) from the investment of others. More information about our payoff 

structure, the rationale behind its construction, and its implications for DAC is provided in Table 

2. 

 The Leader Effect. Everything above is descriptive of a three-person group where all 

players are aware of the payoff scenario and make their decisions simultaneously. The following 

explains how introducing the concept of one group member's exclusive access to information 

changes the theoretical predictions of the game. Further detail regarding this leader effect is 

provided in the form of the third experimental treatment in Komai et al. (2011). Note here that 

we consider our game-theoretic outcomes to predict DAC failures: free riding represents a 

primarily commitment-oriented failure, whereas coordination problems are more closely 

associated with failures of direction and alignment. 

With the introduction of roles within the collective (nominally "leader" and "follower"), 

we now have a setting in which only one player is aware of the scenario that has been assigned to 

the group, while the others are aware of the possible scenarios, but are not aware of which 

scenario has been assigned to the group. The knowledgeable player (leader) first decides whether 

or not to invest in the project. The other two players (followers) observe the leader's action and 

then decide simultaneously and independently whether or not to invest.  

In this setting, the leader’s (pure) strategy has the form 

⟶{P, N}. Each follower’s (pure) strategy, however, 

takes the form {P, N} ⟶{P, N} because a follower only observes the leader’s action but is 

unaware of the realized scenario. This means that each follower has four possible strategies PP, 
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NN, M, and R, where PP means that the follower always invests no matter what the leader does, 

NN means that the follower never invests regardless of the leader’s action, M means that the 

follower mimics the leader’s action, and R means that the follower picks the opposite behavior of 

the leader’s action. 

 Using the concept of Bayesian Nash equilibrium, game theory predicts three possible 

outcomes for this game. In one outcome (called an equilibrium), no one ever invests – this is 

DAC failure within Scenarios 1 and 2. Alternatively, there exists a full investment equilibrium in 

which the leader chooses to invest in Scenarios 1 and 2 (and not in Scenario 3) and both 

followers choose M (mimic the leader – this represents optimal DAC). There also exists a mixed 

strategy equilibrium in which the leader invests in both Scenarios 1 and 2 (and not in Scenario 3) 

and each follower chooses to invest with probability  (the full proof is in Komai et al., 

2011). The predictions for Scenario 1 do not change (there are still two possibilities; everyone 

participates or no one participates). The outcome in Scenario 2, however, changes. Everyone 

invests or no one does. Recall that in a simultaneous move game without a leader, there is only 

one outcome - no one ever invests. Our expectation, therefore, is that the presence of an 

alignment signal (e.g., leadership) can move the collective toward more cooperation.  

Risk 

 Risk aversion is an individual difference variable (see for example, Halek & Eisenhauer, 

2001) of some importance in economics. It refers to a preference for stable (as opposed to 

variable) outcomes (e.g., Arrow, 1971; Johanson, 2000; March, 1996). Essentially the construct 

captures an individual's level of comfort with unknown outcomes (of equal or greater probable 

value compared to a known outcome). Risk preference as an attitudinal individual difference 

variable is not a frequent topic of study within the psychological literature on leadership. Here it 
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is much more common to encounter descriptions of the environment as exhibiting risk (see, for 

example, Antonakis et al., 2003; Haslam & Ryan, 2008). Wansink et al. (2008) did note 

individual differences in risk-propensity as an important definitional component for the concept 

of a heroic leader. In addition, Carmeli and Sheaffer (2009) found leaders' risk aversion to be a 

strong antecedent to organizational decline. Absent these few investigations, a leader's attitude 

toward risk is only addressed somewhat tangentially within the context of specific domains such 

as entrepreneurialism (Ling et al., 2008), strategic decision-making (Zaccaro, 2001), and change 

management (Judge et al., 1999; Oreg, 2003). 

 It may very well be that risk attitude is not a common variable of interest because it has a 

restricted distribution within applied leadership samples (e.g., it is rare for the risk averse 

individual to rise to a position of leadership, or, leadership training and development experiences 

have minimized variance in the distribution of risk attitudes). Certainly incumbent risk 

preferences would reasonably be expected to differ across occupational categories (e.g., test pilot 

versus librarian; see for example Lippa, 2005). It is therefore plausible that the distribution of 

risk attitudes of persons in positions of (organizational) leadership is somewhat constrained. We 

are not advocating here that risk attitudes (most commonly labeled in the literature as "risk 

aversion") become a focal variable of interest to leadership researchers – rather we simply 

consider it an individual difference variable that has shared history within both source disciplines 

and potential real-world leadership implications.  

For the current study, we use the mixed strategy equilibrium to define the proximal 

implications of risk aversion. A risk neutral player makes an investment decision based merely 

on expected payoff. As long as the expected payoff from investing is larger than the payoff from 

not investing, a risk neutral player chooses to invest. A risk averse player, on the other hand, may 
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be willing to pay a risk premium (by not investing) to avoid the possible harm from others' 

defection from investment (a risk premium is the difference between a larger expected payoff 

and the sure payoff). 

 In the mixed strategy equilibrium, the leaders’ expected payoff from investing in 

Scenario 1 is $17.24 and the expected payoff from investing in Scenario 2 is $11.40. Komai et al. 

(2011) demonstrate the calculation of these expected payoffs is equal to 

 in Scenario 1 and  in 

Scenario 2 (substituting γ = 4/5 into the above derived game theoretic predictions yields the 

$17.24 and $11.40 values).  If the leader does not invest, he or she will receive a sure payoff of 

$10 (because followers who observe a decision to not invest rationally should mimic). A risk 

neutral person who is in either Scenario 1 or 2 will choose to invest simply because, in both 

scenarios, the expected payoff from investing is greater than $10.00 (the sure payoff). A risk 

averse person, on the other hand, has incentive to act differently. In Scenario 2, a risk averse 

person may be willing to pay a risk premium of $1.40 by not investing because she may prefer 

the sure $10.00 to the uncertain expected payoff of $11.40. In Scenario 1, a risk averse person 

may be willing to pay a higher risk premium of $7.24 by not investing. Of course, since the risk 

premium in Scenario 2 is smaller than in Scenario 1, it is reasonable to assume that a no 

investment decision is more likely in Scenario 2 regardless of risk attitude of the player.   

Summary and Hypothesis    

 Our game’s design allows us to predict how group actions depend on players’ assigned 

roles, the information they have access to, and their risk attitude. Our approach is aimed directly 

at coordination and free riding. Individuals act within prescribed roles (which we nominally refer 

to as leader and follower) toward a shared goal (maximization of profits), but we believe it is the 
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collective elements (direction, alignment, and commitment) that truly define our investigation as 

one focused on leadership.  

An advantage to this type of investigation is that actual behaviors are the outcomes of 

interest rather than self reports or descriptions. This type of investigation, therefore, partially 

addresses a potential source of error pervasive in leadership investigations – inaccuracies in self-

report measures (see, for example, Hunter et al., 2007). Note here that our methodological 

advancement is considered only partial remediation of the common self-report design because 

we retain an individual difference construct that is assessed via self-report.  

Methodologically, economic investigations such as the present study identify the 

restrictive conditions and assumptions within which leadership mechanisms are thought to 

operate.  In our opinion this explicit a priori specification of restrictive assumptions (for 

example, rationality) represents a valuable advancement in leadership research. Indeed, we 

believe such economic game theoretic investigations of leadership are consistent with Brown and 

Lord's (1999) warning (within the domain of transformational leadership) that "…neither leaders 

nor subordinates can be fully aware of all factors that lie behind their thoughts, perceptions, or 

behaviors" (p. 532). Our contention here is that the results of our behavioral experiment can 

illuminate leadership beliefs and practices and their relationship with group outcomes. For the 

current investigation, we specifically hypothesize that: 

Hypothesis: There will be more cooperation (collectively group members invest more 

often in Scenarios 1 and 2) when the more risk averse individuals are in the "leader" position 

within collectives. 

 The idea of limited information (e.g., not revealing specific project payoffs) being passed 

to some, but not all members of a collective, is that it reduces the ability of followers to know 
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when it is profitable to free ride.  If the leader invests and the leader is known to be risk averse, 

the followers are likely to believe that they are in Scenario 1 (the followers perceive a greater 

probability of being in Scenario 1 than if the leader were risk neutral or risk loving). Recall here 

that a risk averse leader is more likely than a risk neutral or risk loving leader to give up an 

expected payoff of $11.40 and just take the $10.00. The leader may also do that in Scenario 1, 

but this outcome is less likely. Followers are more likely to invest if they think the leader has 

invested in Scenario 1 with a higher probability. In some sense, the discrepancy between the 

leaders and followers' incentives is less when more risk averse leaders are followed by less risk 

averse followers. In Scenario 1, there is less incentive to not invest.  

 On the other hand, we note that a Machiavellian perspective on leadership acknowledges 

that the risk averse leader knows that if he or she invests, it is more likely to be interpreted as a 

signal that the group is in Scenario 1, so the leader can be devious and invest (even if the group 

is in Scenario 2).  Our hypothesis has practical implications in both leadership beliefs 

(perceptions of riskiness) and practices (investment/participation in a collective action). 

Specifically, within a collective focused on DAC, it may be undesirable to have a leader who is 

considered to be risk-loving (initiates any risky project), because this may result in followers 

who elect to free ride.  

Method 

Participants  

Participants were recruited from economics and psychology classes and via online 

subject recruitment systems maintained by the two disciplines at a large Midwestern university. 

Recruitment materials stated that, depending on choices made during the experiment, 

participants could earn up to $20.00 for 45 minutes of participation. Thirty-four experimental 
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sessions were conducted, with numbers of participants ranging from 6 to 30 per session (M = 

12.35; SD = 6.72). The mean participant age was 20.9 (SD = 3.7) and the sample of 420 was 

evenly split between male (50.1%) and female participants. The average participant payout was 

$11.85 (SD = $3.84). 

Materials  

 Ten items from the Weber et al. (2002) Domain Specific Risk-Attitude Scale measured 

participants' risk preferences by assessing "likelihood of engaging" in activities along a five-

point response scale ranging from 1 (extremely unlikely) to 5 (extremely likely). An example 

item is: "Taking a job where you get paid exclusively on a commission basis." Cronbach's alpha 

for the current sample was .69. 

Procedure  

 Upon arrival, the participants completed informed consent forms and the 10-item risk 

preference assessment. After these forms were collected, one experimenter scored the risk 

preference assessment and another informed participants that they would be placed in a group of 

three people. Within that group, the participants would be playing an investment game; each 

player would be given an endowment of $10.00, and would be asked to decide whether or not to 

invest their endowment in a group investment project. The participants were then shown that 

there were three possible scenarios that could be randomly assigned to their group: one scenario 

had high potential returns (Scenario 1), one had average potential returns (Scenario 2), and one 

had low potential returns (Scenario 3; e.g., all participants were shown Table 1). 

 After reviewing the scenarios, participants were informed that one group member (called 

a Room A participant) would know which scenario the group had been assigned, while two group 

members (called Room B participants) would not know which of the three possible scenarios the 
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group had been assigned. Note here that the terms "leader" and "follower" are intentionally never 

used in this protocol. All session participants next completed a 15-item assessment to ensure 

understanding of the payoff structure. A sample assessment item was, "Suppose that you are in 

Scenario 2; How much money will you leave with if you are the only group member to invest?" 

(the correct answer to this sample question is $5.00 – see Table 1). When all participants had 

correctly answered all assessment items, the participants were read one of five experimental 

scripts that created multiple three-person groups each consisting of one Room A (leader) and two 

Room B (follower) participants.   

 Experimental treatment scripts. For each of the 34 multi-group sessions, only one of 

the five possible scripts was read (e.g., treatments were held constant within sessions). The high 

risk leader heterogeneous group condition script (Hi Lead-Lo Follow) read, "We are now ready 

to split into Room A and Room B participants. The first [XX – this quantity equaled session size 

divided by three] numbers I announce had the highest risk scores on the 10-item risk assessment. 

A high score indicates a person who is more likely to engage in risky behavior. The numbers I 

read will therefore be assigned to Room A." The low risk leader heterogeneous group condition 

script (Lo Lead-Hi Follow) read, "We are now ready to split into Room A and Room B 

participants. The first [XX] numbers I announce had the lowest risk scores on the 10-item risk 

assessment. A low score indicates a person who is less likely to engage in risky behavior. The 

numbers I read will therefore be assigned to Room A." The control condition (Control) script 

read, "We are now ready to split into Room A and Room B participants. The first [XX] numbers I 

announce were randomly chosen to be a Room A participant. The numbers I read will therefore 

be assigned to Room A".  
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 As noted by an anonymous reviewer, the above conditions are not fully crossed (high risk 

Room A players are only and always teamed with low risk Room B players [or vice versa]), and 

this compromises our ability to attribute group outcomes to individual roles within the collective. 

To address this limitation, two additional scripts were created and administered. These scripts 

first separated participants into high and low risk groups prior to Room A and Room B selection. 

The text of the two scripts is presented below (differences between the two scripts are indicated 

via bold italics): "We are now ready to split into rooms based on your scores on the 10-item risk 

assessment. The first [XX] numbers I announce had the highest/lowest risk scores on the 10-item 

risk assessment. A high/low score indicates a person who is more/less likely to engage in risky 

behavior. The numbers I read will from this point on be playing the game together and will 

therefore stay here/come with me prior to being randomly separated into Room A and Room B 

players."  

 Once in separate high (Hi Lead-Hi Follow) or low (Lo Lead-Lo Follow) risk rooms, 

participants were read the following script, "We are now ready to split into Room A and Room B 

participants. All of you are in this room because you had the highest/lowest scores on the 10-

item risk assessment. From this point forward, you will be playing with fellow high/low risk 

individuals. To determine Room A and Room B participants, we are asking you to select a card 

from a stack of cards. If you select a face-card, you will be asked to be a Room A group member. 

If you select a non face-card, you will be asked to stay here and be a Room B group member. 

Please select your card now."  All of the above scripts were read twice, so each participant 

(whether high or low risk or Room A or Room B) had his/her experimental number read aloud.   

 Once separated into one of the five possible conditions, Room A participants were 

provided a decision sheet that indicated their group's scenario and requested a decision to invest 
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or not invest. The scenarios were randomly assigned to each group (e.g., each group had a 1/3 

chance of being assigned Scenario 1, 2, or 3). Room A member investment decisions were then 

transferred to Room B participant decision sheets. These decision sheets: 1) listed the three 

possible scenarios (but did not indicate which scenario the group had been assigned), 2) 

communicated the decision of the Room A group member (to invest or not invest), and 3) 

requested an investment decision from the Room B player. After all session participants had 

made their investment decisions, they were asked to complete a survey consisting of 

demographics and manipulation checks and were then paid and dismissed.  

Results 

We consider our results to be preliminary and more demonstrative of an application of 

game theory to leadership studies rather than definitive evidence in support of our prediction. We 

therefore consider these results as merely one piece of evidence in a larger series of past and 

future studies of informational leadership through the lens of the direction, alignment, and 

commitment framework of leadership.  

In Figure 1, we plot the mean risk scores for Room A and Room B players by treatment 

(within the results section and tables and figures, Room A participants are referred to as 

"leaders" and Room B participants are referred to as "followers"). All respondents answered at 

least nine of the ten questions. The minimum possible score is 1 (risk averse); the maximum is 5 

(risk loving). As shown in the figure, our sample tends to be relatively risk averse (mean scores 

below the scale mid-point of 3); even our "high risk" individuals are risk averse on average. 

However, the relative risk scores of leaders and followers did conform to the experimental 

treatments (e.g., in the Hi Lead-Lo Follow [t = 11.74] and Lo Follow-Hi Lead [t = -8.36] 

treatments the differences in mean risk scores are significant, p's < .05, and in the Lo Lead-Lo 
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Follow, and control treatments the differences are not significant, p's > .05). The Hi Lead-Hi 

Follow condition did exhibit a small but statistically significant mean difference (t = 2.16, p < 

.05). 

Table 3 shows the total investment rate across all scenarios and treatments.  The 

propensity to invest is (marginally) not independent from treatment both in Scenario 1 (χ2(4) = 

9.14, p = 0.06) and Scenario 2 (χ2(4) = 8.27, p = 0.08).  In Scenario 2, the highest investment 

rates occur in the Control condition (pairwise tests show the Control treatment investment rate is 

significantly higher than the investment rate for all other conditions [p’s < 0.05]). In Scenario 1, 

the highest investment rate is also observed in the Control treatment, however, pairwise tests 

reveal that the Control treatment investment rate is significantly higher than only the investment 

rate for Hi Lead-Hi Follow (χ2(1) = 8.40, p < 0.05); all other pairwise comparisons are 

insignificant (p’s > 0.05). Note that these above results reflect DAC in our collectives regardless 

of assigned member roles (as leaders or followers). We do not consider Scenario 3 since no one 

should invest in this scenario.  The few (followers, a total of seven out of 132) who did invest 

most likely did not understand the game regardless of our attempt to circumnavigate this via our 

assessment pretest; their risk scores, for example, are not extreme.  

We next consider our leaders' investment decisions by scenario (see Table 4).  In 

Scenario 1, higher investment rates occur in the heterogeneous and control conditions (all 

roughly 90%), and lower investment rates with homogenously composed groups. However, the 

differences are not statistically significant (χ
2(4) = 4.41, ns).  In Scenario 2, the Control condition 

exhibits the highest investment rate (81.8%) with all other conditions exhibiting similar levels of 

suppressed investment rates (roughly 50%), however, again, the differences are not significant 
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(χ2(4) = 3.97, ns). In Scenario 3, where it is clearly in a leader's best interest not to invest, the 

leaders play accordingly and none invest.   

 In Table 5, we report results from probit analysis of these leaders’ investment decisions.  

Note here that our analysis is restricted to only leaders in Scenarios 1 and 2 since no leader 

invests in Scenario 3.  We estimate two models.  In the first, we control for scenario (Scenario 2 

is our omitted scenario) and treatment (Hi Lead-Hi Follow is our omitted treatment).  In a 

second, we include the leaders’ gender and risk scores.  Since a log-likelihood ratio test is unable 

to reject the null hypothesis that the coefficients for gender and risk score are jointly equal to 

zero (χ2(2) = 1.91, ns), we only report results for the first model (results from model 2 are 

available from the authors upon request). Not surprisingly, we find that leaders are significantly 

more likely to invest if they are in Scenario 1 than if they have been assigned to Scenario 2 

(approximately 27% more likely).  The treatment variables’ coefficients indicate that only 

leaders in the Control group are significantly more likely (29%) to invest than leaders in the Hi 

Lead-Hi Follow treatment.   

 In Table 6, we report the investment rates for followers by treatment and leaders’ 

investment decision.  It is here that the actions of a leader and characteristics of the collective are 

most instructive regarding DAC. In this instance, we ignore scenarios (because the followers are 

only aware of whether or not their leader invested and they do not know their groups’ scenario).  

When the leader does not invest, the followers should mimic, regardless of the possible scenario 

the group may face.  Our followers, with a small number of exceptions (mostly in the control 

treatment), behave accordingly.  When the leader invests, it provides an alignment signal to the 

followers that the group is not in Scenario 3. These followers, however, lack information 

regarding whether the scenario assigned to their group is Scenario 1 or 2.  They therefore lack 
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information necessary to determine if free riding would be individually profitable.  According to 

game theoretic predictions, followers mimic with either 100% (the pure strategy equilibrium) or 

80% probability (the mixed strategy equilibrium).  Two hundred nineteen of our 280 followers 

(78.2%) mimic their leaders’ invest or not invest decision.  Sixty-two percent of followers whose 

leaders invested, invest, and 93.2% of followers, whose leaders did not invest, did not invest.  

For followers whose leaders invested, the investment rates vary across treatments from 50.0% in 

the Hi Lead-Hi Follow treatment to 75.0% in the Control treatment.  However, the differences 

across treatments are not significant (χ
2(4) = 4.64, ns).   

 Similar to the leaders' analysis, followers’ investment decisions are analyzed using probit 

with results reported in Table 7.  Again, we ignore scenarios (because the followers are only 

aware of whether or not their leader invested and they do not know their groups’ scenario).  In 

the first model, we control for the investment decisions of the leaders’ and treatment (Hi Lead-Hi 

Follow is our omitted treatment).  In a second, we include the leaders’ gender and risk scores.  

As a log-likelihood ratio test is unable to reject the null hypothesis that the coefficients for 

gender and risk score are jointly equal to zero (χ
2(2) = 5.87, p = 0.06), we only report results for 

the first model (e.g., while the noted effect is marginal, both the gender and risk score 

coefficients are insignificant and their inclusion does not materially alter the basic results). Here 

we find that followers are almost 70% more likely to invest if their leader sent an invest signal.  

The treatment variables’ coefficients indicate that only followers in the control group are 

significantly more likely (37%) to invest than followers in the Hi Lead-Hi Follow treatment.  If 

there is a pattern to these investment decisions across analyses, it is that the simple mentioning 

of “risk” has strong effects suppressing cooperation (regardless of whether individuals are risk-

averse or risk-prone). 
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Discussion 

This study contributes to a larger series of studies investigating the role of leadership in 

settings that exhibit potential for free riding and coordination failure. Our game theoretic 

approach provides a clear, easily testable hypothesis focusing on behavior and brings 

methodological rigor to the study of leadership. We believe the most important contribution to 

the psychological literature is demonstrating the general application of game theoretic 

models/methods to questions of practical organizational importance. The principal contribution 

to the economics leadership literature is the introduction of risk attitudes and how they can 

impact leaders’ effectiveness in solving the problems of free riding and coordination. Mutually, 

we propose leveraging the ontological framework of Drath et al. (2008) as a bridge to such 

interdisciplinary leadership endeavors.  

Komai, Stegeman, and Hermalin (2007) proved theoretically that restricting information 

available to followers (regarding the group’s scenario) can result in greater group cooperation 

than full information revelation.  By restricting information, followers are deprived of 

information necessary to determine that free riding is privately beneficial (for example, in our 

Scenario 2).   Lacking this information, the only rational action is to mimic the leader’s behavior 

because the leader’s payoff structure is the same as the followers’.  Providing full information 

may therefore push the collective toward an increased likelihood of free riding. 

Komai et al. (2011) show experimentally that leadership can help mitigate such free 

riding.  The current study hypothesized that a leader’s ability to induce cooperation may be 

affected by the collective’s distribution of risk attitudes. Specifically, our prediction was that 

there would be more cooperation when the groups’ “leaders” were more risk averse than when 

the groups’ leaders were relatively riskier. However, we found that, regardless of the distribution 
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of risk attitude among group members, the level of cooperation in our experimental treatments 

was less than that in our control treatment (where the concept of risk is not mentioned). 

Whenever the concept of risk is introduced, the leader’s ability to induce cooperation fades 

considerably.  

Although speculative, at least two plausible explanations exist for this effect. One, the 

experimental protocol (where group members are separated by risk score) could serve as a 

simple prime for risk-aversion (e.g., it elicits a risk-averse response). Our realized distribution of 

risk attitudes may lend credence to this possibility (although the experimental script specified 

“high” or “low” risk, the vast majority of participants were in actuality risk averse). Secondly, it 

is plausible that the more simple information that is revealed about a player, the more exposed 

(and vulnerable) the person feels.  Individuals operating within social contexts (regardless of 

whether they are in positions of authority or subordination) may therefore prefer to keep 

information hidden that could otherwise expose such vulnerability (e.g., information that could 

be used to one’s disadvantage).   

Regarding this possible vulnerability effect, a similar phenomenon has been observed 

with female leaders (Grossman et al., 2013). Here, females are significantly less willing to invest 

when their gender is revealed than when their gender is unobserved.  The belief here is that 

gender revelation may induce a perceived vulnerability such that females do not trust their 

followers to accept them as legitimate leaders. When gender is concealed, female leaders 

(knowing they cannot be distinguished from their male counterparts) are more willing to take 

leadership initiative. Although it goes against our risk aversion-derived theoretical prediction, it 

is possible that revealing risk attitudes has a similar effect as revealing information about 

scenario and/or gender.  The revelation of additional characteristics such as political orientation, 
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gender, religious orientation, or any number of variables could therefore be explored in the future 

as other possible sources of vulnerability within different leadership contexts.   

Although speculative, we note that these discrepancies between our game theory 

predictions and actual participant behavior allow for the consideration of psychological and/or 

contextual contributors to behavior (such as the above personal characteristics resulting in 

increased feelings of vulnerability). The advantage of game theory is that it can provide clear, 

easily testable hypotheses based on the underlying assumption that individuals are rational and 

self-interested, motivated solely by their own well-being. As noted by an anonymous reviewer of 

the current study, leadership may serve a function of moving the collective beyond rigid self-

utility maximization. The assumptions of rationality and self-interest could also therefore be 

considered shortcomings of game theory. As a result of this narrow focus on what motivates the 

behavior of individuals, game theory predictions, in many instances (beyond the current 

investigation), have not been supported by empirical evidence. For example, in the simple 

exercise called the dictator game (where one party dictates the split of an endowment between 

him/herself and another), game theory predicts that the dictator will give nothing to the other 

party. However, numerous studies have found that dictators give nontrivial amounts to others 

(see Eckel & Grossman, 1998, for example). 

Other applications of game theoretic approaches to the study of leadership could 

therefore isolate an important leadership function (such as coordination) and embed it within a 

game structure (e.g., in our experiment, Scenario 1 represents coordination). The structure could 

then be tested to identify circumstances in which the expected outcome does or does not occur. 

The basic components that are required for building such a game are: 1) a signal, and 2) the 

potential for that signal to incur cost to someone. There is therefore opportunity here for the 
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consideration of psychological concepts and constructs (e.g., altruism, trust, vulnerability) to 

explain gaps between theory and reality. Because of the different disciplinary traditions, such an 

application of economic game theory to questions of leadership can also benefit from a mutually 

accommodating ontological lens of leadership such as the Drath et al. (2008) framework.  

Limitations, Implications, and Conclusions 

As mentioned above, individuals in our sample were predominantly risk averse (see 

Figure 1).  Such clustering of risk attitudes (whether high, low, or neutral) may be fairly common 

within actual organizations that possess strong cultures – either suppressing or reinforcing salient 

behaviors and orientations such as “risk”. There is also evidence suggesting this distribution 

(even within a normal population) is fairly heavily skewed (Halek & Eisenhauer, 2001). 

However, although even our “risky” players were still risk averse in an absolute sense, the other 

players were not aware of this.  For example, group members may have reasonably assumed that 

the players chosen for leadership positions in the high (low) risk leader treatment were indeed 

high (low) risk individuals, even though in actuality these individuals tended to be only slightly 

less (more) risk averse than each other.  

Additionally, it is important to note that risk attitude could have a non-linear functional 

relationship with leadership effectiveness similar to that which has been noted with assertiveness 

(see, for example, Ames & Flynn, 2007) whereby "too much" or "too little" is detrimental. 

Relatedly, our methodological and analytical specifications of risk were fully categorical, even 

though participants’ levels of risk aversion unquestionably differed within each experimental 

condition. This represents an additional limitation whereby the full range of risk-cooperation 

relationships was not adequately captured via our categorical design and analysis model. Future 
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investigations may therefore benefit via incorporating risk attitude as a continuous variable 

within both experimental design and analysis.  

 Perhaps most importantly, as noted by an anonymous reviewer, people respond 

differently to nonsocial, natural risks, than to social risk, in particular the risk of being betrayed 

by another person (see for example, Aimone & Houser, 2008; Bohnet et al., 2008; Bohnet & 

Zeckhauser, 2004; Koehler & Gershoff, 2003).  The decisions of our leaders, especially in 

Scenario 2, may be motivated more by aversion to being betrayed than to aversion to financial 

risk (the form of aversion our instrument was designed to measure).  A focus on an explanatory 

construct such as betrayal aversion may therefore be useful for future investigations of a similar 

nature to ours – especially if vulnerability is pursued as a behavioral trigger (as we speculate); 

our focus on risk aversion was, in fact, an interdisciplinary compromise.  

Our context, of course, also limits the generalizability of our results. The beliefs and 

practices of our group members were shaped by the nature of the experimental conditions – a 

contrived and transient context. The physical layout of our experimental laboratory intentionally 

obscured Room B participants’ view of Room A participants. Constraints placed on the 

minimum number of groups required to run an experimental session were also aimed at limiting 

the ability of followers to infer leader characteristics (other than high/low risk attitude). Potential 

confounding characteristics related to our findings (such as implied leader gender) were not 

directly measured and are therefore difficult to extract. Note that only one experimental session 

(in the high risk leader/low risk follower treatment) had all leaders of the same gender (these 

leaders all happened to be females). Characteristics such as these (masculinity, charisma, etc.) 

are nuisance variables for game theory, but – as stated previously - possibly interesting avenues 

of investigation for psychology and/or the management sciences.  
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 Although not all psychological constructs of interest would work within the context of a 

game theory model (and, in particular, our specific model), several (such as trust between leaders 

and followers) could be retained and embedded within game theory models. Similarly, different 

contextual conditions (such as task type) could be incorporated into the experimental design. 

Drath et al. (2008) state that, "the efficacy of leadership beliefs and practices in producing DAC 

provides feedback that may cause changes in practices or, more developmentally, changes in 

beliefs" (p. 642). Our single-shot investigation could therefore also be extended to multiple 

sessions, tracking how leadership beliefs (particularly in the presence of risk signals) may change 

or be maintained, with particular focus placed on the development of collective beliefs (shared, 

agreed-upon beliefs among group members). 

 "[T]o rely strictly on field data and survey techniques may unduly constrain our 

definition of leadership to lay constructs (i.e., what people are aware of)" (Brown & Lord, 1999, 

p. 533). Although the above comment references nonconscious processes, we believe it also 

applies to interdisciplinary approaches to the study of leadership; indeed the authors had many 

intense debates regarding the nature and definition of leadership. In retrospect (and in light of 

Brown & Lord's statement) we found the differences to be illuminating particularly in the realm 

of "what we (intra-disciplinarily) are/are not aware of." Furthermore, as noted by Morgeson, 

DeRue, and Karam (2010), nontraditional leadership structures and multiple leadership sources 

should be considered promising avenues of future growth within leadership studies. Our 

advocation is consistent with such nontraditional/inter-disciplinary approaches - the methods and 

definitional lens of economic approaches may prove beneficial to leadership researchers who 

may be otherwise constrained within the traditions and trends of psychological and management-

oriented leadership studies.   
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Figure 1. Mean risk scores by treatment and player type (error bars represent +/- 1 standard 

deviation).
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Table 1 

Individual Player Returns on Investment as a Function of Investment Decision, Assigned Scenario, and Group Members' Investment 

Decisions   

 

 

 

 

 

 

 

 
 
 
 

Note. The creation of these payoff structures involved careful consideration of two important features. First, there are never incentives 
for an individual player to invest alone but there are increasing returns to investment/participation because any player i’s gain from 
investment is an increasing function of others' investment. Such increasing returns are referred to in the economic discipline as 
positive network externalities. These positive network externalities can cause inefficiency through coordination failure (failing to 
coordinate on a group welfare maximizing outcome). Second, the payoff structures in Scenarios 1 and 2 provide opportunity for those 
who do not invest to benefit from others’ investments. This can result in free riding.  

 Scenario 1 Scenario 2 Scenario 3 

Group Decision Invest Not Invest Invest Not Invest Invest Not Invest 

   3 Members Invest 20 - 13 - 0 - 

   2 Members Invest 13 17 9 15 0 8 

   1 Member Invests 7 14 5 12 0 9 

   0 Members Invest - 10 - 10 - 10 
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Table 2 

Private and Collective Investment Gains   

 
Note. The personal net gain from investing equals the return from investing (given other group 
members’ investment actions) minus the return from not investing (given other group members’ 
investment actions). For example, in Scenario 1, if two people invest, an individual’s net 
investment gain is 20 minus 17. If one person invests, the net investment gain is 13 minus 14. If 
no other person invests, the net investment gain is 7 minus 10.  
 

 Net (Personal) Investment Gain Social Surplus (Collective Payoff) 

Group Decision Scenario 1 Scenario 2 Scenario 1 Scenario 2 

   3 Members Invest - - 60 26 

   2 Members Invest +3 -2 43 33 

   1 Member Invests -1 -3 35 29 

   0 Members Invest -3 -5 30 30 
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Table 3 
 
Total Investment Rates by Scenario and Risk Treatment 

 

 

 

 

 

 

 

Note. n’s reflect experimental cell sizes (total number of treatment participants). 

 
 
 
 
 
 
 
 
 

Treatment Scenario 1 Scenario 2 Scenario 3 

Hi Lead – Lo Follow 66.7% (n = 39) 39.4% (n = 33)  0.0% (n = 21) 

Lo Lead – Hi Follow 66.7% (n = 27) 39.4% (n = 33)  0.0% (n = 39) 

Hi Lead – Hi Follow 41.7% (n = 24) 28.6% (n = 21)  0.0% (n = 24) 

Lo Lead – Lo Follow    57.1% (n = 21) 37.0% (n = 27)  4.2% (n = 24) 

Control 80.0% (n = 30) 63.6% (n = 33) 25.0% (n = 24) 
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Table 4  
 
Percentage of Room A Players (Leaders) Investing by Treatment and Scenario 
 

 

Scenario 

Treatment 

Hi Lead – Lo 
Follow 

Lo Lead – Hi 
Follow 

Hi Lead – Hi 
Follow 

Lo Lead – Lo 
Follow 

Control 

1 92.3% (n = 13) 88.9% (n = 9) 62.5% (n = 8) 71.4% (n = 7)  90.0% (n = 10) 

2 54.5% (n = 11) 54.5% (n = 11) 42.9% (n = 7) 44.4% (n = 9) 81.8% (n = 11) 

3 0.0% (n = 7) 0.0% (n = 13) 0.0% (n = 8) 0.0% (n = 8) 0.0% (n = 8) 

 
Note. n’s reflect experimental cell sizes (total number of treatment participants).
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Table 5 
 
Probit Results for Leaders’ Investment Decisions 
 

Variable Marginal Effect Robust Standard Error z 

Scenario 1 .270 .091 2.97* 

Hi Lead – Lo Follow  .193 .115 1.68 

Lo Lead – Hi Follow .166 .119 1.40 

Lo Lead – Lo Follow .053 .148 0.36 

Control  .287 .097 2.96* 

 
Note. * p < .05, two-tailed test; Log-Likelihood Ratio = -51.47; Psuedo R2 = 0.12; n = 96 
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Table 6 
 
Percentage of Followers Investing by Leaders' Decision and Treatment 
 

Leader Decision Treatment Followers Percentage Investing 

Invested 

Hi Lead – Lo Follow 55.6% (n = 36) 

Lo Lead – Hi Follow 57.1% (n = 28) 

Hi Lead – Hi Follow 50.0% (n = 16) 

Lo Lead – Lo Follow 66.7% (n = 18) 

Control 75.0% (n = 36) 

Did Not Invest 

Hi Lead – Lo Follow 3.8% (n = 26) 

Lo Lead – Hi Follow 2.6% (n = 38) 

Hi Lead – Hi Follow 0.0% (n = 30) 

Lo Lead – Lo Follow 6.7% (n = 30) 

Control 27.3% (n = 22) 

 
Note. n’s reflect experimental cell sizes (total number of treatment participants).
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Table 7 

Probit Results for Followers’ Investment Decisions 

 

Variable Marginal Effect Robust Standard Error z 

Leader Invested .547 .049 11.19* 

Hi Lead – Lo Follow .097 .106 0.91 

Lo Lead – Hi Follow .089 .105 0.85 

Lo Lead – Lo Follow .192 .121 1.58 

Control  .375 .116 3.23* 

 
Note. * p < .05, two-tailed test; Log Likelihood Ratio = -117.9; Psuedo R2 = 0.34; n = 280 
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Appendix 

Fundamental Game Theory Terms and Concepts 

• Game theory – Predictions of how individuals make decisions in situations where their 
strategies/decisions affect others and themselves.  

• Strategic game – Includes 3 main components: 1) players, 2) strategies, and 3) players’ 
payoffs. Some common examples: 
� Dictator games – One player is given an endowment and has the option of sharing 

the endowment with a second player.  The second player has no say in whether 
the endowment is shared or not.  

� Ultimatum games – One player is given an endowment and proposes a split of the 
endowment with a second player.  The second player may either accept or reject 
the offer.  If the offer is accepted, the endowment is divided as proposed; if not 
both parties get nothing. 

� Trust games – An extension of the dictator game. One player is given an 
endowment and has the option of transferring some, none, or all of the 
endowment to a second player.  Any amount transferred is increased by some 
factor greater than 1 (typically 3).  The second player receives the multiplied 
amount and then decides how much of this amount to transfer back to the first 
player.  

� Public good games – A game where players simultaneously choose whether or not 
to participate in a collective action. A common feature is that each player is better 
off not participating but the group, as a whole, is better off if all participate.   

• Single-shot game – A game in which players meet and interact with each other only once.  
• Repeated game – A game in which players meet and have repeated strategic interactions 

with each other (these games are generally believed to more closely approximate the 
nature of interactions in real life). 

• Strategy – A player’s choice of actions throughout the game. 
� Pure strategy – A certainty is attached to the choice of actions such that 

probabilities of choosing actions throughout the game are constrained to either 0 
or 1. 

� Mixed strategy – An uncertainty is attached to the choice of actions such that 
probabilities for chosen actions are known but have values less than 1.   

� Optimal strategy – A player’s (mixed or pure) strategy that yields the best 
personal outcome (this outcome leads to the highest payoff for that particular 
player).  

• Rationality – A fundamental assumption in game theory: decision-makers (players) make 
consistent payoff-maximizing decisions (e.g., they consistently choose their optimal 
strategy) 

• Equilibrium – The predicted outcome of a game. The player cannot gain by altering 
his/her action(s).   
� Pure/mixed Nash equilibrium strategy – A pure/mixed strategy that is optimal 

(maximizes a player’s certain payoff) given the strategies played by their rational 
opponents (a player makes a guess about the strategies played by his/her 
opponents and then plays the optimal strategy against that guess).  
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� Bayesian-Nash equilibrium strategy – An extension of the Nash equilibrium 
strategy for games played under conditions of uncertainty.             

 
 




